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EXPERIMENT STATION RECORD.
Editor: E. W. ALLEN, Pn. D., Assistant Director.

EDITORIAL DEPARTMENTS.

Chemistry, Dairy Farming, and Dairying—The Editor and H. W. Lawson.

Meteorology, Fertilizers and Soils (including methods of analysis), and Agricultural

Engineering

—

W. H. Beal.

Botany and Diseases of Plants—Walter H. Evans, Ph. D.

Foods and Animal Production—C. F. Langworthy, Ph. D.

Field Crops—J. I. Schulte.

Entomology and Veterinary Science—E. V. Wilcox, Ph. D.

Horticulture—C. B. Smith.

With the cooperation of the scientific divisions of the Department and the Abstract

Committee of the Association of Official Agricultural Chemists.

EDITORIAL NOTES.
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A rricultural experiment stations for Hawaii and Porto Rico 2
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tural education at Paris 101
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The influence of the Rothamsted Experiment Station 203

E xperiment stations’ exhibits at the Paris Exposition 301

:ed of more perfect organization of the experiment stations 401
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;_„me recent bibliographic helps 501

Protection of crops from hail 502

The scope and management of the veterinary work of the experiment stations. 601

Investigation of soils in Russia 701
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Experiment-station farms, and the movement for their establishment in Ger-
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The Hawaii Experiment Station 1001

Alaxime Cornu, botanist, horticulturist, and agriculturist 1002

SPECIAL ARTICLES.

Notes on horse feeding, E. Lavalard 4

New agricultural building at Kansas State Agricultural College 103

International congresses of horticulture, viticulture, and agriculture at Paris,

W. H. Evans, Ph. D 205

Fourteenth annual convention of the Association of American Agricultural

Colleges and Experiment Stations,' E. AV. Allen 404
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IV EXPERIMENT STATION RECORD.

Page.

Convention of Association of Official Agricultural Chemists, 1900, D. W. May. 503

New building for the College of Agriculture at the University of Illinois 604

Russian soil investigations 704, 807

LIST OF STATION PUBLICATIONS ABSTRACTED.

Alabama Collj5Ge Station:

Bulletin 107, December, 1899 433

108, April, 1900 551, 569

109, July, 1900 854

Index to Vol. VII, Bulletins 101-107 and Twelfth Annual Report, January-

December, 1899 498

Twelfth Annual Report, 1899 97

Alabama Tuskegee Station:

Bulletin 3, November, 1899 331

Arizona Station:

Bulletin 31, December, 1899 334

32, December, 1899 364

33, April 13, 1900 458

34, June 30, 1900 798

35, August 15, 1900 753

Eleventh Annual Report, 1900. . 1019, 1031, 1038, 1042, 1043, 1049, 1055, 1074, 1097

Arkansas Station:

Bulletin 59, December, 1899 136

60, December, 1899 151

61, July, 1900 634

62, November, 1900 1034

63, December, 1900 1084

Twelfth Annual Report, 1899 296

California Station :

Bulletin 126, 1899 64

127, 1900 241

128, March, 1900 , 221

129, May, 1900 643

130, August, 1900 794

Circular, September, 1898 350

Exchange Seed List No. 5, December, 1900 1014

Annual Report, 1898 906, 912, 914, 921, 923,

926, 936, 942, 943, 945, 946, 954, 961, 965, 975, 980, 981, 991, 995, 996
Colorado Station:

Bulletin 53, March, 1900 246

54, May, 1900 658

Twelfth Annual Report, 1899. . . . 220, 222, 229, 244, 248, 261, 265, 275, 294, 296, 297

Connecticut State Station:

Bulletin 130, January, 1900 1 70

131, November, 1900 957

Twenty-third Annual Report, 1899, Part I 128

Twenty-third Annual Report, 1899, Part II 213, 214, 279, 280, 281, 282

Twenty-third Annual Report, 1899, Part III 512, 513, 514, 527, 528,

542, 544, 547, 549, 557, 558, 563, 565, 567, 568, 570, 571, 580, 581, 599

Annual Report, 1900, Part I 931

Connecticut Stores Station:

Bulletin 20, March, 1900 - 380

21, March, 1900 387

Twelfth Annual Report, 1899 1016,

1025, 1028, 1069, 1071, 1075, 1076, 1077, 1083, 1086, 1097



PUBLICATIONS ABSTEACTED. V

Delaware Station:

Bulletin -46, May, 1900
'

*
47, September, 1900 .

.

48, October, 1900

49, December, 1900...

Eleventh Annual Eeport, 1899

• Florida Station:

Bulletin 51, January, 1900 . . . .

52, February, 1900 . .

.

53, March, 1900

54, August, 1900 . . . .

.

55, September, 1900..

Eeport for 1899 and 1900

Georgia Station:

Bulletin 47, December, 1899. .

.

48, January, 1900

49, September, 1900 .

.

50, October, 1900

Twelfth Annual Eeport, 1899 .

Idaho Station:

Bulletin 21, February, 1900 . .

.

22, 1900 ...[

23, April, 1900

24, May, 1900

25, January, 1901

Illinois Station:

Bulletin 57, March, 1900

58, April, 1900

59, April, 1900

60, August, 1900

Twelfth Annual Eeport, 1899 .

Indiana Station:

Bulletin 80, September, 1899 .

.

81, December, 1899. .

.

82, March, 1900.

83, August, 1900

84, September, 1900 .

.

85, October, 1900

86, December, 1900...

Twelfth Annual Eeport, 1899.

.

Iowa St.\tion:

Bulletin 44, February, 1900 . .

.

45, February, 1900 . .
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46, March, 1900

47, March, 1900

48, June, 1900

49, June, 1900

50, June, 1900

51, August, 1900 .....

52, September, 1900 .

.

53, November, 1900 .

.

Biennial Eeport, 1898-99

Page.

435,481

894

852

970

721, 724, 729, 739, 753, 761, 771, 775, 787, 797

68

477

463

751

778

1015, 1036, 1045, 1056, 1057, 1097

137

148

982,986,992

962

50,61,62,97

156

342

314,316,320

641,670

1066

355

370

345

868

97

'

189

126

876

... 854

- 1040

1054

1075

--- 21,

22, 41, 44, 45, 47, 53, 54, 57, 70, 78, 80, 94, 95, 96, .97

147

134

240

- 340

671,673

- - - - 664

- 665

- - - 639

881,882,883

- 962

97
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Kansas Station:

Bulletin 91, February, 1900

92, March, 1900

93, March, 1900

94, April, 1900

95, April, 1900

96, May, 1900

97, May, 1900

98, May, 1900

99, October, 1900

Twelfth Annual Report, 1899

Thirteenth Annual Report, 1900

Kentucky Station:

Bulletin 84, November, 1889

85, December, 1899

86, January 1, 1900

87, May, 1900

88, August, 1900

89, September, 1900

Eleventh Annual Report, 1898

Louisiana Stations:

Bulletin 57 (second series), 1899

58 (second series), 1899

59 (second series), February, 1900

60 (second series), 1900

61 (second series), 1900

62 (second series), 1900

Special Report, Part V, Geology and Agriculture

Tv/elfth Annual Report, 1899

Maine Station:

Bulletin 54, October, 1899

55, November, 1899

56, December, 1899

57, December, 1899

58, December, 1899

59, February, 1900

60, March, 1900

61, March, 1900

62, April, 1900

63, April, 1900

64, June, 1900

65, June, 1900

66, August, 1900

67, September, 1900

68, October, 1900

Fifteenth Annual Report, 1899

MARYLAND STATION

:

Bulletin 63, December, 1899

64, January, 1900

65, March, 1900.

66, May, 1900

67, June, 1900

68, September, 1900

69, October, 1900

Thirteenth Annual Report, 1900

Page.

190

142

332

334,399

375

333

472

466

898

197

897

157

130

585

547

1026

1035

516, 521, 526, 530, 547, 593, 599

186

130,168

438

. . . - 787

741,760

834,841,878

221

398

78

i 69

68

140

399

377

324

312,367

599

587

585,586

516,565,586,587

737

873

863

: 297

174

182

572,581

624

637

930

1078

834,897



PUBLICATIONS ABSTRACTED. VII

Massachusetts Hatch Station: '

Page.

Bulletin 64, February, 1900 281

.

'
65, March, 1900 225

66, March, 1900 344

67, May, 1900 468

68, July, 1900 626

69, September, 1900 856

70, November, 1900 - 933

Meteorological Bulletin 133, January, 1900 28

134, February, 1900 28

135, March, 1900 28

136, April, 1900 316

137, May, 1900 316

138, June, 1900 316

139, July, 1900 619

140, August, 1900..... 619

141, September, 1900 619

142, October, 1900 918

143, November, 1900 918

144, December, 1900 918

Twelfth Annual Report, 1899 220, 226, 253, 257, 271, 279, 281, 297

Michigan Station:

Bulletin 177, December, 1899 236

178, January, 1900 275

179, February, 1900 540

180, March, 1900 575

181, April, 1900 620, 623, 631, 636, 639

182, May, 1900 986

183, June, 1900 984

184, June, 1900 987

185, June, 1900 933

Special Bulletin 13, December, 1899 293

Twelfth Annual Report, 1899 121, 143, 197

Minnesota Station:

Bulletin 66, December, 1899 166

67, April, 1900 479, 484

68, June, 1900 627

Class Bulletin 8, December 19, 1900 1039

Annual Report, 1899 425, 496

1900 1017, 1097

Mississippi Station:

Bulletm 61, January 15, 1900 38

62, April, 1900 844

63, June, 1900 843

64, August 15, 1900 841

65, June, 1900 1022

Twelfth Annual Report, 1899 . . . 213, 218, 220, 222, 229, 234, 244, 256, 282, 288, 297

Thirteenth Annual Report, 1900 849, 867, 878, 883, 890, 897

Missouei Station:

Bulletin 49, January, 1900 553

50, April, 1900 578.

]\IoNT.\NA Station:

Bulletin 21, May, 1899 72

22, June, 1899 827, 854, 859, 868, 891, 894

23, May, 1900 869

24 (Sixth Annual Report, 1899), July, 1899 849,853,897

25, April, 1900 822



VIII EXPERIMENT STATION RECORD.

Nebraska Station: Page.

Bulletin 62, March 18, 1900 274

63, April 16, 1900 486

64, May 7, 1900 442, 497

65, June 4, 1900 691

66, August 29, 1900 875

67, August 29, 1900 846

Thirteenth Annual Report, 1899 419,

426, 430, 436, 442, 449, 468, 478, 487, 488, 491, 496, 498
Nevada Station:

Bulletin 40, December, 1898 174

41, December, 1898 1-73

42, December, 1898 593

43, December, 1898 541

44, December, 1898 542

45, December, 1898 519

46 (Nature Studies, II), Jmie, 1900 827

47, August, 1900 959

48 (Educational Series, III), June, 1900 1014

New Hampshire Station:

Bulletin 67, October, 1899 167

68 (Eleventh Annual Report, 1899), November, 1899. . 117, 120, 185, 198

69, January, 1900 274

70, January, 1900 :
‘ 341

71, February, 1900 432

72, February, 1900 468

73, March, 1900 449

74, April, 1900 450

75, May, 1900 466

76, June, 1900 1039

77, September, 1900 1095

New Jersey Stations:

Bulletin 141, December 31, 1899 144

142, January 20, 1900 146

143, March 8, 1900 268

144, June 30, 1900 754

145, October 1, 1900 840

146, November 1, 1900 971

147, December 10, 1900 1062

Special Bulletin S, February 22, 1900 360

Annual Report, 1899 312,

321, 322, 324, 330, 331, 344, 347, 350, 351, 365, 378, 382, 390, 398
New Mexico Station:

Bulletin 31, December, 1899 425

32, December, 1899 538

33, April, 1900 526, 538, 539, 570, 580, 587

34, June, 1900 834

35, October, 1900 974

36, October, 1900 997

New York Cornell Station:

Bulletin 176, December, 1899 63

177, January, 1900 163

178, January, 1900 - 184

179, February, 1900 ... 125

180, March, 1900 259



PUBLICATIONS ABSTRACTED. IX

New York Cornell Station—

C

ontinued. Page.

Bulletin I8I, March, 1900 237
' • 182, April, 1900 335

183, September, 1900 878

184, November, 1900 974

185, November, 1900 973

Thirteenth Annual Report, 1900 797

New York State Station: .

'

Bulletin 163, December, 1899 59

164, December, 1899 55

165, December, 1899 67

166, December, 1899 169

167, December, 1899 154

168, December, 1899 198

169, December, 1899 240

170, December, 1899 271

171, December, 1899 276

172, December, 1899. 287

173, December, 1899 226

174, March, 1900 273

175, April, 1900 358

176, September, 1900 877

177, November, 1900 1026

178, November, 1900 1083

179, November, 1900 1055

Seventeenth Annual Report, 1898 28, 36, 97

Eighteenth Annual Report, 1899 921, 996

North Carolina Station:

Bulletin 170, March, 1900 444

171, May, 1900 538

172, May, 1900 611, 667

173, June, 1900 841

174, June, 1900 1 819

175, August, 1900 827

North Dakota Station:

Bulletin 41, September, 1899 55

42, December, 1899 51

43, March, 1900 516

44, June, 1900 780, 791

45, September, 1900 978

Tenth Annual Report, 1899 214,

215, 220, 222, 233, 234, 235, 236, 245, 248, 255, 273, 297

Ohio Station:

Bulletin 109, July 1, 1899 120

110, December, 1899 127

111, December, 1899 359

112, December, 1899 576

113, December, 1899 557

114, January, 1900 580

115, January, 1900 636

116, February, 1900 662

117, April, 1900 688

118, June, 1900 848

119, June, 1900 862

120, June, 1900 919, 997



X EXPERIMENT STATION RECORD,

Ohio Station—Continued. ' Page.

Special P>nlletin 4, April 23, 1900 349

Eighteenth Annual Report, 1899 198

Nineteenth Annual Report, 1900 975, 997

Oklahoma Station:

Bulletin 44, December, 1899 230

45, March, 1900 312

46, May, 1900
'

872

47, September, 1900 846, 850

Annual Report, 1900 . . . 622, 623, 640, 648, 652, 657, 664, 670, 677, 691, 692, 693, 697

Oregon Station:

Bulletin 60, January, 1900 : 58

61, March, 1900 343

62, June, 1900 419,443,445,471,476

63, November, 1900 1052

64, December, 1900 1092

Annual Report, 1896 997

1898

906,997

1899

907,997

1900

942,997

Pennsylvania Station:

Bulletin 47, November, 1899 44

48, December, 1899 71

49, February, 1900 339

50, February, 1900 378

51, April, 1900 645

52, June, 1900 678

53, September, 1900 875

54, November, 1900 927

Annual Report, 1899 618, 632, 649, 651, 669, 678, 697

Rhode Island Station:

Bulletin 60, November, 1899 . .

.

61, December, 1899 . .

.

62, February, 1900

63, February, 1900

64, March, 1900

65, April, 1900

66, April, 1900

67, May, 1900

68, June, 1900

69, June, 1900

70, July, 1900

71, August, 1900

72, September, 1900 . .

.

73, October, 1900

74, November, 1900 . .

.

75, December, 1900

Twelfth Annual Report, 1899. .

.

Thirteenth Annual Report, 1900

South Carolina Station:

Bulletin 48, December, 1899 . .

.

49, January, 1900

50, January, 1900

39

192

222

282

378

333

634

626

621

735

737

935

982

933

1030

1030

717,

724, 727, 732, 735, 737, 740, 746, 760, 763, 781, 798

. . . 907, 919, 927, 944, 952, 966, 974, 982, 990, 997

196

151

291



PUBLICATIONS ABSTKACTEI). XT

South Carolina Station—

C

ontinued.

Bulletin 51, April, 1900 296
' • 52, April, 1900 475

53, April, 1900 430

54, June, 1900 626

55, October, 1900 982

56, October, 1900 943

Annual Eeport, 1899 39, 61, 97

South Dakota Station:

Bulletin 66, March, 1900 547

67,

April, 1900 552

Annual Report, 1899 1097

1900 1097

Tennessee Station:

Bulletin Yol. XIII, Xo. 1, January, 1900 316, 317

2, July, 1900 1035

3, October, 1900 1029

Twelfth Annual Report, 1899 (with Bulletins Yol. XII, Xos. 1-4) 312,

319, 320, 324, 330, 337, 345, 349, 379, 388, 389, 396, 398

Texas Station:

Bulletin 52, July, 1899 150

53, October, 1899 194

54, November, 1899 139

55, December, 1899 473

56, November, 1899 446

57, July, 1900 850

Utah Station:

Bulletin 62, May, 1899 152

63, November, 1899 144

64, December, 1899 245,246,267

65, February, 1900 271

66, April, 1900 631

67, April, 1900 674

68, June, 1900 781

69, Jime, 1900 740,778

Yermont Station:

Bulletin 73, October, 1899 153

74, December, 1899 151

75, January, 1900 151

76, March, 1900 269

77, April, 1900 226

78, April, 1900 472

79, April, 1900 430

80, May, 1900 429

81, September, 1900 877

82, September, 1900 877

Special Bulletin, October, 1899 185

March, 1900 470

Twelfth Annual Report, 1899 214, 222, 224,

226, 234, 235, 238, 249, 255, 258, 259, 261 , 273, 282, 283, 285, 286, 288, 297

Yirginia Station:

Bulletin 97, February, 1899 164

98, March, 1899 122, 151

99, April, 1899 245



XII EXPERIMENT STATION RECORD.

Virginia Station—Continued. Page.

Bulletin 100, May, 1899 270

101, June, 1899 445

102, July, 1899 467

103, August, 1899 597

104, September, 1899 597

105, October, 1899 672

106, November, 1899 695

Annual Report, 1899 121, 198

1900 1017,1098

Washington Station:

Bulletin 40, December, 1899 225

41, 1900 234

42, 1900 265

West Virginia Station:

Bulletin 61, September, 1899

62, October, 1899

63, January 1, 1900

64, January 1, 1900

65, April 15, 1900

66, February, 1900

67, August, 1900

68, September, 1900

69, October, 1900

70, November, 1900

Twelfth Annual Report, 1899...

Thirteenth Annual Report, 1900

Wisconsin Station:

73

47

226

437

430

..... 573

863

1063

1062

1064

558, 580, 599

1098

Bulletin 80, January, 1900 32

81, April, 1900 226

82, April, 1900 492

83, May, 1900 495

Sixteenth Annual Report, 1899 19, 22, 23, 28, 34, 36, 39, 40, 42, 43,

45, 49, 51, 53, 71, 74, 75, 76, 77, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 98

Wyoming Station:

Bulletin 42, December, 1899 138

43, March, 1900 430

44, April, 1900 427

45, June, 1900 1019

Tenth Annual Report, 1900 .... 1008, 1015, 1016, 1021, 1037, 1039, 1050, 1095, 1098

UNITED STATES DEPARTMENT OF AGRICULTURE PUBLICATIONS
ABSTRACTED. -

Annual Reports, 1900 997

Farmers’ Bulletin 110 235

111

251

112

279

113

245

114

298

115

338

116.... 345

117

380

118

346

119

798



PUBLICATIONS ABSTEACTED. XIII

Page.

Farmers’ Bulletin 120 774

’ .
'

121 876

122 - 898 -

123 . - - - - 1051

Rejiort 68 : - - - - 235

64

522

65

- - - - 545

66

'

- - 781

Yearbook, 1899 418,

421, 423, 424, 426, 442, 443, 449, 455, 458, 460, 467, 476, 478, 484, 488, 496, 497
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VoL. XII. No. 1.

An interesting step looking to the advancement of agriculture in

the Russian Empire has recently been taken, on the recommendation

of the Ministry of Agriculture and Imperial Estates, in the inaugura-

tion of a S3"stem of commissioners of agriculture to preside over the

agricultural affairs in their respective provinces or governments, and

to seek to promote and improve the agricultural conditions in general.

Provision has been made for such commissioners in 20 different gov-

ernments of the Empire, and the appropriation for their maintenance

became available with the beginning of the present 3"ear. These com-

missioners will correspond in a general way to our State commissioners

of agriculture or secretaries of State boards of agriculture. They will

have charge of all public measures relating to agriculture and rural

affairs, and will exercise supervision over all local agricultural insti-

tutions maintained by the government. They will inquire into the

agricultural needs of their respective governments, and will recom-

mend government aid for such local or private enterprises as merit

special encouragement.

The commissioners will likewise be charged with the administration

of the s}^stem of government loans on agricultural improvements and

bounties for the encouragement of farm industries. The}" are expected

to take an active part in provincial and municipal agricultural meet-

ings, and to maintain close relations with all societies and conventions

of agriculturists.

Connected with the commissioners’ offices will be corps of agricul-

tural specialists and instructors, who will be assigned to the work by
the Ministry of Agriculture and Imperial Estates. They will go out

among the landowners and peasants for the purpose of collecting

data regarding the actual conditions of various branches of agricul-

ture, to diff use general information on agricultural topics, and endeavor

to improve the methods and practices in vogue. At the request of

farmers they will visit their farms to give expert advice on questions

of management, and they will take active measures for the repression

of insects, injurious animals, and plant diseases.

The Ministry of Agriculture will cooperate with these various

agencies by the issue of inanuals and other publications, and the com-
1
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rnissioners will recommend to the ministry such measures for the pro-

motion of agriculture and the improvement of the agricultural condi-

tions in their respective governments as seem to them desirable.

The inauguration of this system would seem to be a distinct mark
of progress. Taken in connection with the recent decrees regarding

the establishment of additional agricultural experiment stations and

systems of agricultural education, already referred to, it should mate-

rially improve and modernize the practice of agriculture in Russia.

The last appropriation act for this Department carried provisions

for the inauguration of experiment stations in the islands of Hawaii

and Porto Rico. In accordance with this the preliminary steps have

been taken to determine the best plan of operation in each case and the

subjects which are in most need of immediate attention.

Prof. S. A. Knapp, of Louisiana, who for a considerable number of

years has been engaged in subtropical agriculture on an extensive

scale, was selected to investigate the agricultural conditions and possi-

bilities of Porto Rico. Professor Knapp went to the island early in

June. In general he will study the present agricultural conditions

existing in Porto Rico, the lines of experimental investigation which

should be undertaken there, especially in the immediate future, and

the locations suitable for stations, together with the approximate

expense of inaugurating and maintaining the work of the stations.

He will also look into the feasibility of undertaking cooperative exper-

iments with the residents of Porto Rico, and the best means of reach-

ing the people through different classes of publications, demonstration

experiments, and otherwise.

For the preliminary survey of the conditions in the Hawaiian

Islands, Dr. W. C. Stubbs, director of the Louisiana Experiment Sta-

tions, has been selected as especially fitted by experience. Dr. Stubbs

sailed for Hawaii about the middle of July, and will spend the month
of August in the islands. The conditions there with reference to

station work are different from those in Porto Rico, as a station for

experiments in sugar production has been maintained by private benef-

icence for a number of jmars. In connection with his investigation of

the location of a station, Dr. Stubbs will consider the feasibility of

combining the Federal station with the Hawaiian Experiment Station

or the agricultural department of the Kamehameha Manual Training

School at Honolulu. Here also the lines in which investigation is

most needed, the possibility of greater diversification of the agriculture,

the expense of inaugurating and maintaining experiment station work,

and the means of disseminating information among the people will be

carefully inquired into. This will probably prove a profitable field

for investigations on the use and economy of water in irrigation, since

according to reports received from authentic sources, in no other place

I

i



EDITORIAL. 3

is so much money expended for pumping'water for irrigation. Some
of the pumps are said to be raising 30,000,000 gallons of water per daj^

from A-’depth of 500 feet, using coal that costs ^10 a ton. The expense

of irrigating in some cases reaches as high as |125 per acre annually.

Preliminary reports will be rendered by Professor Knapp and Dr.

Stubbs early in September, in order that the necessaiy steps may be

taken for inaugurating the work as far as the appropriations for this

year will allow, and the estimates made for another year. Detailed

I’eports will be presented later in the fall. It is hoped that these

reports, by two men so well qualified to judge of the situation, will

enable the Department to institute station work in these new posses-

sions on a basis which will secure the greatest direct benefit to their

agriculture.



NOTES ON HORSE FEEDING.

E. Lavalaed,

Superintendent of Conferences at the National Agronomic Institute.

For many years the writer has conducted investigations on the feed-

ing of horses for the Compagnie generale des omnibus de Paris

^

with

the object of establishing a rational basis for the feeding of horses

under different conditions of work. The investigations have covered

saddle horses and light draft horses traveling at a rapid gait, horses

hauling light loads, and finally heavy draft horses hauling heavy loads

at a slow pace. Some years since, the author’s earlier work along

these lines was included in a treatise on horse feeding.^

In these notes no attempt will be made to discuss the principles

which regulate the nutrition of horses. This subject has been well

treated by Chauveau and his pupil Laulanie; by Duclaux, director of

the Pasteur Institute; by A. Gautier, and others in France; and by
von Mering, Zuntz, and Wolff', in Germany. All who are interested

in investigations on horse feeding are familiar with the experiments

of Boussingault; of Baudement, on the horses of the Versailles garri-

son; of Hoffmeister at the experiment station of Weende, and of E.

Wolff, W. Finke, and O. Kellner; and also with the late experiments

made in France by Grandeau and Leclerc for the Coinpagnie gener-

ale des petites poitures^ and those undertaken by the author for the

Compagnie generale des omnibus de Paris^ with the cooperation of

A. Miintz,^ director of the laboratories of the National Agronomic
Institute. The special purpose of the present paper is to discuss the

practical side of horse feeding, especially the methods employed to

maintain, in a satisfactory state of efficiency and health, horses which

are required for any definite kind of work—methods which the author

has tested repeatedly with army horses and others. No reference can

be made to the analytical side of these investigations.^

^Le Cheval. Dans ses Eapports avec I’Economie Eurale et les Industries de Trans-

port. 2 vols. Paris: Firmin-Didot et Cie. Some of the author’s recent work is

summarized in Gompt. Eend. Congres Soc. Aliment. Eat. Detail, 1 (1897), p. 60.

^ The greater part of the recent investigations on feeding of horses has been noted

in the volumes of the Experiment Station Eecord. The earlier work in which a

balance of income and outgo was made is summarized in Office of Experiment Sta-

tions Bui. 45.

^ For details of this phase of the investigation see articles by Miintz, Ann. Inst.

Nat. Agron., 1877-78, No. 2, p. 51; 1878-79, No. 3, p. 23; No. 4, p. 75; 1879-80, No.

5, p. 195; 1883-84, No. 9, p. 71.
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MEASUREMENT OF THE WORK PERFORMED BY HORSES.

The chief aim in horse-feeding experiments is to learn the amount

of nutikients which the animal body, considered as a machine, requires

for work. This requires an estimate or measurement of the amount

of work performed. Such measurements in the case of draft horses

can readity be made with ^ dynamometer. The measurement of the

energy expended by a saddle horse, however, is a different matter. In

the opinion of cavalry officers who have studied this question, meas-

uring the distance covered and the rate of speed is practically the onl}^

method available. According to Marcy, who has devoted considerable

attention to the subject, the work accomplished in a given time is pro-

portionate to the square of the velocitj^ His coefficients were 3.42

for walking or pacing, 16 for trotting, 28.62 for cantering, and 68.39

for a full gallop. That is to say, 4^ times as much work is performed

when trotting as when walking. If times as much when cantering as

when trotting, and 2^ times as much when on a full gallop as on an

ordinary gallop or canter. These are onl}^ general statements, and it

is impossible as yet to calculate the actual energy expended by saddle

horses carrying their riders at different gaits.

It has been suggested that it ma}^ be possible to gain an idea of the

energy expended by noting the number of pulsations of the flank,

which has been found to vary with the gait and with the grade and

character of the surface passed over. It is evident that in the case of

saddle horses, useful work depends largeH upon the speed, since the

quantit}" of work of which the animal is capable diminishes with

increased speed. In the same way it has been found with draft horses

that the period for which work can be continued diminishes as the

speed increases. The conditions under which the work is done are also

of importance. External temperature may be mentioned, as well as

the conditions of the surface traveled over, the skill of the driver, the

methods of harnessing, and the load which must be drawn. Poncelet

estimates that a horse carrying a weight of 120 kg. and traveling at a

speed of 1.1 meters per second for 10 hours per day performs 4,752,000

kilogrammeters of work. When the weight borne equals 80 kg.
,
the

same horse trotting at the rate of 2. 2 meters per second for 7 hours

per da}^ performs 4,435,000 kilogrammeters of work.

Ellenberger estimates that the Prussian cavalry horse performs

1,500,000 kilogrammeters of useful work daily during the winter

months, when less is required of horses than at other seasons. In the

spring and summer the preparation for the military maneuvers
increases this quantity 200,000 kilogrammeters daily. According to

the same author, when a horse travels from 24 to 34 kilometers per

day and carries a load of 110 to 125 kg., the energy expended is equiv-

alent to from 300,000 to 500,000 kilogrammeters of work. These
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values are naturall}" still further increased during- the niilitarv maneu-

vers. Poncelet’s tigures are almost the same as Ellenberger’s.

In order to determine the distance traveled, the data furnished by
Colin are used. A saddle horse walking a kilometer in 10 minutes

traA^els at a speed of 1.66 meters per second. Trotting a kilometer in

11 minutes, an average speed in the opinion of cavalry officers, he

travels 3.92 meters per second. Colin found that the average speed

of a trotting horse was 2.72 meters per second. The hrst value must
refer to a full gallop, and the latter value seems to be a fairer estimate.

Using this and following Poncelet’s method, the amount of work per-

formed b}; a horse in a day is expressed by the following formula:

P X V X T = PVT kilogrammeters, in which V = mean velocity in

meters, P = mean exertion in kilograms, and T = time. Of course

these values necessarUy have limits. Thus the limit for T is estimated

by Poncelet at 18 hours; that for P, 3 to 5 times that which produces

a maximum of effectiveness, and V at 12 to 15 times the velocit}^ best

suited to the production of work with the horse under consideration.

These values are worth noting, but can not be accepted as final, and

there is much disagreement concerning the proper values. It is, how-

ever, generally admitted that T is diminished in proportion as P X V
is increased. Race horses furnish a striking illustration of this.

Applying the above values to the army horse, which travels more
regularly than the others, and assuming that the average rider weighs

approximately 80 kg. without a pack and weighs 120 kg. with, the

calculated amount of work performed would be as follows:

Work performed daily hy an army horse.

Weight
carried.

Velocity
per

second.

Work
per sec-
ond.

Duration
of daily
work.

Total
of work at
different

gaits.

Total daily
work.

Ordinary work;
Walking

Kg.
80

Meters.
1.66

Kqm.
132.8

Hrs.
2

Min.
30

Kqm.
1,195,200
1, 166, 400

1,074,600

Kym.

2,361,600Trotting 80 2. 75 216.0 1 30 1
Roadwork:

Walking 120 1.66 199.2 1 30

}

1

2,867,400Trotting 120 2.75 322.0 1 30 1. 792. 800

1.072.800
Military maneuvers:

Walking 90 1.66 149.4 2 00
3,740,400Trotting 90 2.75 247.5 3 00 2, 667, 600 1

It will be seen that using Poncelet’s formula we do not obtain his

values, namely, 1.752,000 kilogrammeters for a horse walking 10

hours, carrying a load of 120 kg., and 1,135,000 kilogrammeters for a

horse carrying a load of 80 kg. and trotting 7 hours.

The values noted above undoubtedly show something of the labor

expended, but are far less exact than results obtained with a dyna-

mometer. With artillery horses and those in the train, the problem

becomes much more complicated, since these horses draw a load and
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also cany a rider. Further, the traction is not performed under the

same conditions as with ordinary vehicles. The artillery horse travels

over such varied surfaces that the rate of speed can not l)e calculated

even app^’oximately. According to some of the writer’s experiments,

the coefficient of speed of gun carriages and caissons is 2 per cent on

roads, 6 to 8 per cent on fallow lands, and 12 per cent on wet, plowed

tields.

In view of these difficulties, it is evident that the only means of

obtaining at all satisfactory results is to estimate the load carried and

hauled per horse over the total distance. The writer’s observations

on this subject were made with 16,000 horses of the Compagnie gen-

erale des omnibus de Paris^ 17,000 army horses, and about 1,000

horses used for hauling heavy wagons. The experiments have

extended over a number of years. The horses of the Compagnie

generale des omnibus were of nearly uniform size and weight. Those

in the army differed in size and weight. In all these tests the weight

of the horse has been relied upon as showing whether the ration was

satisfactory for the work performed.

The 20,000 or 30,000 horses experimented upon were maintained in

good condition, and performed the required work without aiy notice-

able loss of weight, and further the horses still possessed great reserve

energy. The numerous weighings which have been made in the

progress of these investigations have enabled the author to determine

(juite accurately what should be the weight of a good horse in perfect

health under various conditions of work or rest, taking into account,

of course, age and size. In the present paper it is necessary to omit

details, but the table below shows the average weights of different

kinds of horses in our experiments:

Average weight of horses.

Kilograms.

Heavy draft horses 700-800

Light draft horses 500-600

Fancy horses, reserve cavalry horses, and horses of the line. . . 450-510

Carriage horses and light cavalry horses 380-400

Artillery and train horsas 480-495

Mules 430

It is on the basis of such data that the rations have been varied,

according as the horses.gained or lost weight.

FOOD REQUIREMENTS OF HORSES.

In connection with the experiments a large number of analyses

have been made of food, urine, and feces, and the coefficients of

digestibility of many feeding stuff's were determined. The object of

our experiments has been to determine the quantity of protein, fat,

carbohydrates, and mineral matter necessaiy for maintaining a horse
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of any given weight wlien no work was required except that for

moti(Ai of for^var(l progression, and also when work was performed.

It was also necessary to measure the amount of work as accurately as

possible.

It is interesting to note that as shown by the experiments the longer

the period of proper feeding the more satisfactory the production of

work. This explains why it is better to depend on rations which build

up the body and put the animal in good training, rather than on those

fed at the time when the work must be performed. In connection

with the investigation of army horses attention has frequently been

called to the false economy practiced during periods when the horses

had little work to do.

As a result of our investigations, we conclude that a horse perform-

ing ordinaiy work requires 115 gm. of digestible protein and 1,100

gm. of digestible carbohydrates per 100 kg. live weight. When
severe work is performed, as during military maneuvers, marching,

or in time of actual war, the protein should be increased to 135 gm.

,

the carbohydrates remaining the same. In arriving at this deduction

it has been necessary to proceed slowly and make many tests, for the

figures given b}^ Boussingault, Baudement, and Wolff did not furnish

sufficient data for calculating the necessary standard rations. On the

other hand, the rations finally adopted do not differ very greatly from

those which have been suggested by experience. It is not surprising

that the published statement of the results of our latest investigations

differ somewhat from those conducted in 1888, since experimental and

analytical methods have been greatly improved, and in all the later

calculations digestible nutrients only have been considered.

• If the weight of the horse and the chemical composition and digesti-

liility of the feeding stuffs are known it is an easy matter to compute

standard rations. The following table, showing the maintenance ration

for army horses and mules, is an illustration of such calculations:

Maintenance ration for army horses and mules.

Peace footing. War footing.

Oats. Hay. Oats. Hay.

Grams. Grams. (fmms. Grams.
Cavalry horses, reserve 5, 900 4, 000 6, G70 4,000

3, 500Cavalry horses, line 5, 200 3, 500 6, 140
Light cavalry horses 4,700 3,000 5,335 3, 000
Horses of artillery and train
Mules

5, GOO

4, 900
3, 850
3, 400

6,440 3, 850

The calculation was found even more satisfactory with heavy draft

horses, since the weight of individual horses differs less from the average

weight than in the case of the smaller animals. For instance, a dray

horse weighing about 700 kg. would require, for ordinary work, 805

gm. digestible protein on the basis of 115 gm. per 100 kg. of live



HORSE FEEDING. 9

weight, or 945 gin. for more severe work on a basis of 135 gni. per

100 kg. live weight. The same amount of carbohydrates would lie

r.eqiiired in both cases. At the rate of 1,100 gm. digestible carbo

hydrates jier 100 kg. of live weight the necessaiy amount would lie

7,700 gm. The amounts of protein and carboh}'drates called for in

these two cases Avould require 9 to 9.5 kg. of oats and 5 kg. of hay.

No account is taken of the straw supplied for liedding, though the

little that woidd be eaten would, of course, supply a small amount of

nutrients. The digestible protein and carbohydrates in 9 kg. of oats

and 5 kg. of hay is shown in the following table:

Digestible nutrients in a ration of oats and hay.

Digestible
protein.

Digestible
carbo-

hydrates.

Oats ( 9 kg. )

Grams.
675
210

Grams.
5, 780
2, 268Hav (5 kg.

)

Total 885 8,048

As has been stated, one of the principal objects of our investigation

has been to establish the ration of grain and coarse fodder on the basis

of the amount of work required. The owners of post horses in early

times increased the ration of oats whenever the relays wei’e less

frequent, and hence the distance traveled was greater than usual.

While such changes were empirical, it may be said that in general all

the post horses used on the mail and stage coaches before the opening

of railroads were fed rations proportionate to the amount of work
required of them. It was found necessary to allow these horses to

rest at intervals, not on account of the ration fed, but from the fact

that they were usually driven beyond their normal speed. A possible

reason for this may have been that they were not as highly bred as

draft horses of the present time. During these periods of rest the

horses Tvere worked on farms at a slow gait. No scientific estimate

had been made of the work expended in hauling a heav}^ stage or mail

coach at a rapid gait.

The difficulties in the way of accurately estimating the work per-

formed by horses constitute the chief reason why we adopted the plan

of proportioning the amount of nutrients fed to the weight of the

animal. If the weight diminishes it is because the food supplied is

not sufficient for the energy expended. It was stated above that the

weight of large horses of uniform size was less variable than that of

small horses. In 1851 Baudement noted that the largest and heaviest

horses apparentl}^ derived the greatest benefit from a uniform ration.

According to his explanation this was not because they made better use

of a uniform ration than smaller horses, but because their losses in
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weight were actually less in proportion to their size. The physiolog-

ical reaso’ for this, Baiidement believed, is that large horses, other

things l)eing equal, actually change in weight less readily than small

horses, since the organs of secretion and the surface area (which serves

for the radiation of heat) do not vary regularly in proportion to size,

but are relatively larger in animals of small size, and do not perform

their functions as economically in small as in large animals. The
writer’s observations have led to the same conclusions. This theory

shows wh}^ somewhat larger amounts of protein and carboh}"drates

are considered necess.^ry per 100 kg. live weight with small horses

than with large ones, and also why small animals are often given

rations especially rich in protein.

Although the standard rations suggested are based on a very large

number of estimates, they should be considered the minimum amounts

which will keep horses in condition and prevent premature wearing

ouk Chardin, an army veterinariaqi and the author of a recent work
on army horses,^ gives estimates which are smaller than ours. They
are in effect as follows: It is probable that the average daily work
performed by army horses is about 700,000 kilogrammeters. Accord-

ing to the investigations of A. Sanson, 1 kg. of protein combined, as

it should be in a satisfactory ration, with 5 to 6.5 kg. of carbohydrates,

would supply 1,600,000 kilogrammeters of energy; hence 700,000

kilogrammeters would require the consumption of 437.5 gm. of protein.

Oats contain on an average 12 per cent of protein. Therefore 3,645

gm. of oats would be required in order to furnish the necessary 437.5

gm. of protein. As a general rule, the rations of French army horses

contain about 800 gm. in excess of this amount, as is shown by the

official statistics published by the French Government in 1887. On
the other hand, the quantity of hay supplied is about 2 kg.

,
or one-

third less than it should be. It must be remembered that so far only

external work has been considered. The internal muscular work must

also be provided for. The surplus amount of oats mentioned serves

for this but is not quite sufficient, and the deficiency is made up by the

straw consumed.- This also serves a useful purpose in another way.

It increases the bulk of the ration. It is not certain, however, that

sufficient straw is consumed.

This summary shows the difficulties of the problem under considera-

tion. It is the writer’s opinion that his values are more nearly pro-

portional to the actual requirements than those of Chardin.

Turning to the investigations which have been made on this subject

in Germany, we find that Ellenberger’s researches led to an increase in

the grain ration supplied to the army horse. The author recently had

the opportunity of personally becoming familiar with the investiga-

^ Hygiene dii cheval de guerre. Paris: Asselin & Houzeau, 1898.
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tions of Zuntz and Lehmann (E. S. R., T, p. 515). In expenments

with the light cavalry horses of the German army (estimated to weigh,

on an average, 150 kg.) these investigators arrived at results identical

with those obtained in our experiments with horses of the line. The

principal object of Zuntz and Lehmann’s investigations, which were

made with horses at rest and performing muscular work, was the

determination of the amount of oxygen consumed and carbon dioxid

produced in a unit of time, i. <?., the respiratory quotient. In their

calculations these authors have assumed that in general ca^'alrv horses

perform two-thirds of their work trotting and one-third walking, and

that in ordinary weather the ground passed over is fairlj^ even, firm,

and springy. They divide the year into three periods: The first of

150 days of work and 31 of rest, the second of 65 da}"s of work and 29

of rest, and the third of 67 days of work and 23 of rest. The first

period corresponds to the winter season, during which the horses travel

on an average about 15 kilometers per day; the second to a period

devoted to drilling, during which the}" travel about 30 kilometers per

day; and the third period to the time of the military maneuvers, when
they travel about 60 kilometers per day. The corresponding amounts

of work are calculated on the supposition that in the first period the

horses each carry a weight of 82 kg.
;
in the second, of 90 kg.

;
and in the

third, of 110 kg. Zuntz and Lehmann compared the rations supplied

in the German army with the work required in the third period, and

came to the conclusion that they were quite insufficient. They believe

that in order to make good the loss entailed by this work, 1,718 gin.

of oats should be added to the daily ration, which at present consists

of 5,100 gm., and that it would be profitable to make this addition

throughout the entire year and not simply during the time of the

maneuvers.

It is interesting to note that these German scientists, using labora-

tory methods, obtained practically the same- results as the author with

experiments of a different character, but made upon a very large

number of horses.

PREPARATION OF FEED FOR HORSES.

Some of our recent experiments have had to do with the methods

of feeding. They cover a number of points. The first and perhaps

the most important is the advantage of cleaning the grain. Grandeau
showed in his experiments at the laboratory of the Com^xtgnie

generaJe des voitures that oats could be satisfactorily freed of foreign

g’ dins and impurities by some of the well-known screening devices.

He studied the composition of the impurities, and found that some
of them were injurious to the health of horses.

The importance of proper cleaning is illustrated by a point in our

own experience. A few years ago, after a very severe drought, we
3809—No. 1 2
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were compelled to feed oats containing tares and leguminous seeds,

some of which were those of species of Lathyrus. Symptoms of Lath}"-

rus poisoning were noted in a number of horses. The attacks were

frequently severe and sometimes fatal. When the oats were properly

cleaned this trouble was entirely obviated. Cleaning also increases the

density of the oats b}^ removing mineral matter and dust, which ma}^

sometimes induce attacks of intestinal obstruction, colic, etc.

Contrary to the opinion of some experts, the writer believes it is

not necessary to grind grain for horses. This is especially true in the

case of oats. It does not appear that the advantages gained by grind-

ing are sufficient to cover the cost of the operation. In some of our

earlier experiments, where ground grain was fed, it was noticed after

a few months that the horses preferred to crush it themselves. Of
course this does not refer to old horses. They can be fed ground

grain to advantage.

For the past four or five years we have chopped coarse fodders,

using a ration of equal parts of hay and straw, and have found this

practice the most profitable for several reasons: Straw may thus be

made to form an integral part of the ration, and the proportion of hay

and straw ma}" be accuratel}^ regulated. Furthermore, horses waste

much less of such fodder, especially if some material other than straw

is used for bedding. Experiments are now in progress under the

author’s direction with whole and chopped fodders, to study the com-

paratwe cost, the most favorable conditions, and the nutritive value

of chopped fodder. As yet somewhat contradictoiy results have been

obtained and the experiments must be continued before definite con-

clusions can be drawn. It may be said with certaint}^, however, that

the feeding of chopped fodder has brought about a considerable sav-

ing and permitted greater uniformity than was previously the case in

our experiments.

GRAIN FEED FOR HORSES.

In all that has been said above only oats, ha}% and straw have been

considered, and there are many who maintain that a ration must be

made of these articles, especially for army horses. In Europe this

prejudice is deep seated. Even if other grains are used for draft

horses, oats are regarded as indispensable for saddle horses, carriage

horses, etc. Of course in America corn is abundant and ideas and

practice concerning its use are different from those which prevail in

Europe.

Many anal}^ses, made in connection with our investigations extend-

ing over 30 years, have shown that native French oats and foreign

oats, with few exceptions, contain about 10 per cent of protein and

this value is used in all our calculations. Smaller variations have been

observed in the fat and carbohydrate content of oats, and 1. 7 per cent
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represents about the average for fats and 69 per cent for the carbo-

hydrates (including- cellulose).

The writer will endeavor to show that it is possible to substitute

other grains for oats and at the same time maintain horses of all kinds

in proper condition.

It is frequently said that oats contain a stimulating principle, which

has been given the name ‘‘avenine,” and the energy which race horses

manifest has been attributed to this. We do not believe in this theory,

and our attempts to discover this body have been fruitless.

The oat kernel is surrounded by a tough hull, and owing to its

physical condition is, weight for weight, less nutritious than other

grains. The oat hull constitutes from 25 to 30 per cent of the total

weight of the grain, and is not very digestible or nutritious. A proof

of this is the fact that hulls are almost always recovered whole in the

feces. In the digestion experiments published in full in a previous

article, the weight of the hulls is noted, and it appears that only about

two-thirds of the total weight of the oats is digested.

Formerly other grains were seldom substituted for oats, especially

in France, except when oats were very high in price. To-day such

' substitutions are much more common.
Not only may single grains and other single foods be substituted for

;;
oats, bu^ more or less complex mixtures may be used as well. We
believe that both from a hygienic and an economic standpoint our

experiments have settled this matter, which has provoked so much
discussion. An examination of the statistics we have gathered in the

I

" last 35 years shows that although a great saving has been effected, it

^ has not been at the expense of the productive power of the horses.

. The Germans have also begun to substitute different feeding stuffs

for oats, and in some cases they have gone so far as to use mixtures

Jg of peat and molasses.

Boussingault was perhaps the first to suggest the idea of substitut-

ing other materials for oats in the ration of farm horses. With this

end in view he devised a table of nutritive equivalents, using hay as

a unit. However, since the composition of hay varies within such

wide limits, this method is hardly practicable. More recently tables

showing the average composition of feeding stuffs have been provided
i from which the amounts of protein and carbohydrates in any given

ration can be calculated. Analyses of the locally grown feeding stuffs

are considered preferable. Other materials should be substituted for

hay or oats on the basis of their composition, otherwise too much
protein may be given, with injurious results, as, for instance, when
alfalfa is substituted for ordinary hay, pound for pound.

The principal substitutes for oats are Indian corn or maize, barle}^,

horse beans or other beans, rye, and wheat. The special characters

of each deserve some attention.
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I)}d!cuh corn.—Our first experiments in this line were made with

Indian corn. They were undertaken with all kinds of horses and

gave most satisfactory results. The Com^Mgnie generale des voitures

and the Compagnie generale des omnihus began about 1870 to feed

Indian corn, and the results were so satisfactory that since that time

the hrst-named company has almost entirely ceased to feed oats. The
latter compan}^ has continued to feed both oats and corn, effecting a

saving of from 1,000,000 to 1,500,000 francs per year. In view of

these facts the opponents of corn have been forced to admit that it is

a suitable feed for draft horses. They have insisted, however, that

since it does not contain the so-called stimulating principle ‘‘avenine”

it should not be used for saddle horses and others where speed is

required. Examples of the successful use of corn were cited in the

author’s earlier publications. The horses of the French expedition

in Mexico were fed exclusively on corn. Our recent experiments on

cavalry and artillery horses have shown that Indian corn ma}^ gener-

ally replace oats without in any way causing the horses to deteriorate.

The horses fed the corn ration were used the same number of hours

in the military drill and in the maneuvers, and were ridden at the

same gait as those fed exclusively on oats, and it was practically

impossible to perceive the least difference between the two classes.

The army officers, prejudiced as they naturally were, were forced to

admit that all the horses showed the same energy and vigor. A care-

ful record showed that the sickness and mortality were the same with

horses on the two rations.

Corn and oats are quite similar in composition. In experiments

made at the laboratory of the Compagnie generale des omnibus in

cooperation with Miintz the author found very high coefficients of

digestibility for corn, as shown by the following results: Protein

86.1, fat 93.9, sugar and starch 100, crude fiber 82.8, saccharifiable

fiber 86.9, undetermined substances 85.2 per cent. These coefficients

show that the nutritive ingredients of corn are much more assimilable

than has been generally believed in Europe. As regards physical

character, oats contain on an average 70 to 75 per cent of kernel and

25 to 30 per cent of indigestible hull, which resembles straw in com-

position. The skin or hull of maize amounts to practically nothing.

These facts show why horses thrive better and are more apt to main-

tain their weight on corn than on oats. Our recent experiments have

demonstrated that corn can replace oats in the ration of both cavalry

and artillery horses, and if substituted weight for weight it increases

the nutritive value of the ration. This is the same deduction which

was drawn from the experiments, now more than 25 years old, made
for the two great cab companies of Paris.

Barley.—Although it is well known that barley can replace oats and

indeed is a staple feeding stuff for horses in Italy, Algeria, Spain, and

other countries where oats can not be raised profitably, experiments

. J:

I
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were undertaken in the laboratory of the Coiiipagnie generate de.^

omnihas^ and especially in connection with the investigations conducted

with army horses, to study the circumstances under which the substi-

tution can best be made. It has l)een often asserted that barle}^ is not

as rich in prdlein as other cereal grains. Our most recent anal}"ses

seem to establish this fact. How^ever, barle}" is one of the grains whose

composition is veiy variable, being noticeably influenced b}" the system

of cultivation followed.

For 20 years we have lieen feeding barle}" to horses. In the experi-

ments with saddle horses and draft horses we use the following values

as representing the average composition of barle}^ : AVater 12. 93, protein

8.83^ fat 1.13, carbohydrates 73.66, and ash 3.1 per cent. Certain kinds

of barle}^ of good qualit}^ showed on analysis from 9.37 to 11.87 percent

of protein. The coefficient of digestibility of the protein of French

barlc}^ is 80.13, of African 71.07. The coefficient of digestibility of

carboh}xlrates of French barle}^ is 66.21, of African 62.11. The gen-

eral practice is to substitute barle}" for oats, weight for weight. In

our experiments we followed this custom, but soon observed that the

horses fed barley lost weight. It was therefore necessary to increase

the quantity of barle}^ in order to supply the same amount of protein

and carboh}ffirates as in the oat ration. AFhen this change was made,

the horses regained and preserved the same plwsical condition as those

fed oats. In general it may be said that only barley of good quality

should be fed. The barle}" liran is very tough, and we have noticed

that when barley of poor quality is fed the feces contain as much as

1.2 per cent of undigested material, while the feces of horses fed barley

of good qualit}" contain scarcely an}- undigested grain.

In conclusion, barley can replace oats, but a slightl}" greater amount
must be fed. This is especialty true when rations are calculated as

closel}" as is the case with army horses.

Horse leans and other leans .—The experiments made many years

ago for the Paris cab companies warrant the statement that when
beans replace oats only half the quantity should be used. Tests made
with army horses have conflrmed this conclusion. The chemical com-

position of beans shows why they are regarded as more nutritious

than oats alone. Beans ma}^ be advantageoush^ fed to horses required

to perform long continued, sudden, or severe labor. The opinion is

prevalent in England that in hunting it is always possible to recognize

horses fed beans b}- their great endurance. In accord with the practice

of the leading racing stables, we used a large proportion of beans in

the ration of }"oung horses which were being trained. The results

obtained were most satisfactory.

As shown by our numerous analyses, beans have the following aver-

age percentage composition: AVater 18.07, protein 21.11, fat 1.06, nit-

rogen-free extract 18.20, crude flber 6.05, and ash 2.7. The average
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coefficient of digestibility of protein of beans was found to be 89.3
j

and of the extractives, cellulose, and fat, taken together, 73.3 per cent.

In our experiments with draft horses and saddle horses, we have not

replaced more than 1 to 2 kg. of oats by an amount of beans supplying

an equivalent amount of digestible protein and carbohydrates. It

should be said that when beans replace oats there is usually an excess

of protein and a deliciency of carbohydrates. This furnishes a reason

for the common practice of adding straw or other coarse fodder con-

taining little protein to such rations.

Rye .—The Paris cab companies have always fed some rye, especially

when this grain was cheap. We tested it also in experiments with
^

army horses. Rye was substituted for oats, weight for weight, and

the amount graduall}^ increased until the horses maintained a constant .

weight. In tests with draft horses, greater latitude was possible in gi

substituting rye for oats, weight for weight, since the ration is always I..

sufficiently large to cover any discrepancies. The utmost precautions
||

were taken to prevent the introduction of ergotized rye, which, as is 11

well known, may cause serious disturbances.
|

The average percentage composition of rye is: Water 14.5, protein U
9.99, fat 1.29, nitrogen-free extract 70.88, crude liber 1.38, and ash A
1.95; the average coefficients of digestibilit}^ are: Protein 73.97, fat i

54.05, and nitrogen-free extract and crude liber together 75 per cent.

Our experiments with rye have furnished less delinite results than
||

with other grains. We believe this is due to the fact that the value

of rye is more influenced by the variation in composition of the grain

and by individual peculiarities of the subject. In former times the
,1

feeders of post horses obtained contradictory results with this grain,

which they usuall}^ attributed to the methods of feeding it. In some

countries rye is fed cooked and. this method proves entireh" satisfactory.,

It is mixed with oats in the proportion of 1 of rye to 3 of oats, or when t

cooked, in the proportion of 1 to 3 or 1 to 2. Several ^mars ago we ‘

fed lye and oats to the horses of the Compagnie generate cles omnibus

in the proportion of 1 to 4, with entirely satisfactory results, and with i

an important saving in cost.
|

Wheat .—Experiments were also made in which wheat was substi- 1

1

tuted for part of the oats in the daily ration of horses. It is well i'

known that such a mixture is fed by horse breeders when unusual
|

|

service is required of the stallions. In view of the accidents which ,l

have been known to follow feeding wheat, we have taken the utmost

precautions in our experiments. It may cause an irritation or itching ^

of the skin so that the horses suffer greatly. This is similar to the !

'

effect produced by buckwheat. jit

A complete survey of ttie subject of substituting other materials I

for oats in the ration of horses would necessitate the discussion of |
such concentrated feeds as bran, barley meal, carob beans, linseed |

:

cake, sesame cake, palm cake, cocoa cake, starch cake, maize cake,
||:
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cakes from distilleiy refuse, and other commercial cakes. Our recent

tests have added nothing to the deductions drawn from our earlier

experiments with these materials. It may be positivel}" stated, how-

ever, that the chemical composition and digestibility of anv of these

feeding studs' (determines the proportion which may be substituted for

oats, and that the composition and digestibility of all of them may vaiy

within wide limits. Following the methods that we have used, we
believe it is cjuite possible to devise successful rations for maintenance,

transportation, and work.

COARSE FODDERS.

Before closing it seems desirable to add a few words concerning the

coarse fodders usual!}" fed with the different grains. In discussing

the standard ration it was explained that hay was the principal coarse

fodder used^ and that straw ffgured only in an incidental manner.

The average composition of hay and straw as shown by our analyses

of samples grown in many regions of France is as follows:

Average composition of French hay and straw.

Water. Protein. Fat.
Nitrogen-

free
extract.

Crude
fiber.

Ash.

Hav
Per cent.

12.8
13. 22

Per cent.

6.68
2.86

Per cent.

1.51
1.39

Per cent.

47.76
41.88

Per cent.

24. 76
34. 74

Per cent.

6.89
6.20Straw

These coarse fodders may be replaced in the ration of horses by
other fodder plants, such as alfalfa, sainfoin, red clover, etc. This

statement is borne out by the recent experiments of Muntz and

Girard ^ made with the horses of the Compagnie generale des voitures.

The statement is often made that horses can not do without straw.

This is an error, for we have fed horses hay and oats during very long-

periods and have never noticed that they suffered any inconvenience

or detriment. This is a matter of importance, since it is often incon-

venient to obtain straw, and in such cases peat, sawdust, sand, etc.,

may be profitably used as bedding in place of straw.

Nothing has been said of the use of green fodders. Such feed,

however, is more suited to special conditions and is very dependent
upon the fertilizer used for the crop, the method of harvesting, and
the condition of the animal fed. Green fodder does not contain suffi-

cient nutritive material to make it in any real sense a feeding stuff for

horses performing much work. The same may be said of certain

plants which have been much advertised from time to time, such as

furze, couch grass, etc.

In an earlier publication the feeding value of carrots, parsnips, ruta-

bagas, beets, and potatoes was discussed. The use of these materials

has been attempted from time to time with varying success.

^Ami. Agroii., 24 (1898), p. 5.
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CHEMISTRY.

The volumetric determination of potash, E. H. Adie and T. B.

Wood {Proc. Chem. Soc. London^ 16^ j?}). 17^ 18; ahs. in Chein. Centhl.^

1900, /, IVo. 10, i). 572).-—In the method proposed the potash is pre-

cipitated hy means of cobalt nitrite, the precipitate usually having the

formula KgCo2(N02)i2.3H20. The method is carried out as follows:

The potash solution is freed as far as possible from other bases, acidi-

fied with acetic acid, and an excess of sodium-cobalt nitrite is added.

After 21 hours the precipitate is collected on an asbestus filter, washed

with 10 per cent acetic acid, and finally with Avater. The filter with

the precipitate is then boiled in dilute soda solution, filtered, and dilu-

ted to 100 cc. Twenty cubic centimeters of this solution is acidified

with dilute sulphuric acid and immediately titrated with permanganate

solution. It is recommended to add an excess of permanganate and

titrate back with potassium iodid and thiosulphate solution.

A new reagent for detecting and estimating nitrites in water,

H. Erdmann {Ber. Dent. Chem. Gesell., 23 {1900), pj). 210-215;

Ztschr. Aiigew. Chem., 1900, dCo. 2^p>. 23; ads. in Analyst, 25 {1900),

ALar.,pp. 81, 82; Bui. Sac. Chim. Paris, 3. ser., 2Jf {1900), No. 9,p.

dOO).—The reagent used is amidonaphtholdisulphonic acid (1:8: 1-6),

prepared b}^ nitrating, reducing, and heating with sodium hydroxid

the naphthalene trisulphonic acid recently described by the author.^

The method of procedure is as follows : Mix 50 cc. of the water with

5 cc. of a hydrochloric-acid solution of sodium sulphanilate (2 gm. per

liter), and after 10 minutes add 0.5 gm. of the amidonaphtholdisul-

phonic acid in the form of its acid alkali-metal salt. In presence of

nitrous acid a brilliant Bordeaux-red color appears, which attains its

maximum intensity in 1 hour. To determine the amount of nitrites

present the color is compared with that produced by solution of

sodium nitrite of known strength or with a colored paper scale.

Methods for the detection of “ process ” or “ renovated ” but-

ter, W. H. Hess and R. E. Doolittle {Jowr. Amer. Chem. Soc.,

22 {1900), No. 3, pp. 150-152).—The methods employed consist of tests

of the curd, which in the case of renoA^ated butter is different from

18
^Ber. Deut. Chem. Gesell., 32 (1899), p. 3186.
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that of normal butter. These tests of the curd consist of the appear-

ance of the butter on heating, the comparison of the separated curd

freed ‘from fat with the curd from normal l)uttei% and tests for albu-

min in the tiltered butter. The ratio of casein to albumins ma}" also

be determined. In the process butter this has been found to be about

8.6 parts of casein to 1 of albumins. This ratio is determined in the

curd which hfts been thoroughly freed from fat. For determining

this ratk) 50 gm. of butter is dissolved in ether to a clear solution, the

ether solution of fat decanted as far as possible, and the remainder

liltered through a separatory funnel. The casein remaining on the

filter is washed with water and estimated by the Kjeldahl method.

The filtrate is made slightly acid with acetic acid, brought to a boil,

and the albumins filtered out and estimated by the same method.

“These tests serve to difl'erentiate between genuine butter and proc-

ess butter as it is now found on the market.”

A comparison of reagents for milk proteids with some notes

on the Kjeldahl method for nitrogen determination, A. Vivian

(Wisconsin Sta. Rjot. 1899^ ])P' 179-186).—A comparative study was

made of a long list of reagents for separating the nitrogenous com-

pounds of milk and their decomposition products into distinct groups.

The following method of analysis was adopted and used in investiga-

tions on the action of ferments on the proteids of milk:

In preparing the extracts for analysis cheese was emulsified by rub-

bing with warm water, acidified with acetic acid, and boiled. Milk

was also acidified with acetic acid and boiled. The same quantities of

the filtrates in each case were taken for the difierent reagents. Deter-

minations were made of the total nitrogen and of the total soluble

nitrogen (nitrogen not precipitated by acetic acid and heat). Por-

tions of the extracts were treated with zinc sulphate, tannic acid and

sodium chlorid, and phosphotungstic acid, and determinations were
made of the nitrogen in the filtrates, the nitrogen in the precipitates

lieing calculated by difference. The nitrogen as ammonia was deter-

mined by distilling with magnesium oxid.

In designating the groups of proteids obtained b}^ this method of

anal}^sis the following nomenclature was adopted: Nitrogen in insolu-

ble portion (casein, globulin, and albumin—difference between total

nitrogen and soluble nitrogen), nitrogen in albumoses (difference

between nitrogen in filtrate from zinc sulphate and total soluble nitro-

gen), nitrogen in peptones by tannin (difference between nitrogen in

filtrates from tannic acid and sodium chlorid and from phosphotungstic

acid), nitrogen in peptones by phosphotungstic acid (difference between

nitrogen in filtrates from phosphotungstic acid and from tannic acid

and sodium chlorid), nitrogen in amids (difference between nitrogen in

filtrate from phosphotungstic acid and in ammonia), and nitrogen in

ammonia.
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The distribution of nitrogen in a Cheddar cheese 6 months old was
found by this method of analysis as follows: Insoluble portion 3.18,

albumoses 0.06, peptones by tannin 0.16, peptones by phosphotung-

stic. acid 0.13, amids 0.86, and ammonia 0.00 per cent.

The following notes are given on the Kjeldahl method as applied to

milk and cheese:

“(1) In determining the total nitrogen in milk or cheese it is necessary to boil with

snlphnric acid a considerable time after the solution is clear, as it will otherwise

froth l)adly when distilling. With 2 gm. of cheese 3 hours’ digestion is none too

long.

“(2) In digesting the filtrates from milk in the methods described in this article,

they must be watched closely, or they will froth badly when the water lias nearly

boiled off, and the fiame must be turned very low for from a quarter to half an hour.

“(3) The filtrate from zinc sulphate bumps during digestion with sulphuric acid

until the water has been driven off. About half a gram of zinc dust added as the

flasks are placed over the flame will prevent it.

“(4) In the opinion of the writer, the use of potassium permanganate and potas-

sium sLilphid is unnecessary in nitrogen determinations in milk and cheese, and

their use has for some time been abandoned. . . .

“(5) [The use of potassium sulphate and mercury for digestion as recommended

by Atterberg (E. S. E., 10, p. 605) was tested.] The writer made 50 determinations

in which 10 gm. of potassium sulphate and 0.7 gm. of mercury were used in one of

the duplicate samples, and the plain Kjeldahl, or Gunning, method in the other.

In every case the employment of both reagents shortened the time of digestion from

20 minutes to IJ hours, according to the substance used.”

Chemists’ guide for the examination of foods, condiments, commercial
products, etc., F. Elsner {Die Praxis des Chemikers hei Untersuchung von Nahrungs-

mitteln, Genussmitteln und Gebrauchsgegenstdnden, etc. Hamburg and Leipsic: Leopold

Io6'S, 1900, figs. 182).

Phosphotungstic acid as a reagent for potash, E. Woener {Per. Dent. Farm.

GeselL, 10 {1899), pp. 4~6; abs. in Chem. Centbl., 1900, I, No. 9, p. 517).—The use of

a 10 per cent solution of commercial crystallized phosphotungstic acid is recom-

mended for the detection of small amounts of potash. In neutral or acid solutions

of potash salts this reagent produces a white precipitate.

Substitutes for hydrochloric acid in testing carbonates, J. W. Eichaeds and

N. S. Powell {Jour. Amer. Chem. Hoc., 22 {1900), No. 3, p>p. 117-121).—Acid potas-

sium sulphate, oxalic acid, citric acid, and tartaric acid were tried as substitutes for

hydrochloric acid in producing effervescence with natural carbonates in the field.

Tartaric acid was found to be the best of the reagents tried, and citric acid nearly as

good, both giving satisfactory results.

The volumetric determination of magnesia, J-. 0. Handy {Jour. Amer. Chem.

Hoc., 22 {1900), No. 1, pp. 31-39).

On the determination of carbon and hydrogen by combustion in oxygen,
using copper oxid, C. F. Mabery and W. E. Clymer {Jour. Amer. Chem. Hoc., 22

{1900), No. 4, pp. 213-218).

On the determination of ammonia and nitrogen, A. Villiers and E. Dumes-

NiL {Compt. Rend. Acad. Sci. Paris, 130 {1900), No. 9, pp. 573-576; Bui. Hoc. Chim.

Paris, 3. ser., 23 {1900), No. 7, pp. 253-256; abs. in Chem. Centbl., 1900, I, No. 13, p.

733)

.

—The organic nitrogen is converted into ammonia and the ammonia expelled

by boiling with alkali as in the Kjeldahl method. Instead of titrating to determine

nitrogen, however, the acid solution is evaporated to dryness and the ammonium
chlorid weighed.
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y
On the detection of nitrous acid in water by means of amidonaphtholsul-

phonic acid according to Erdmann, H. Mennicke {Ztschr. Angeiv. Cheiii., 1900, pj).

235, 23&; ahs. in Chem. Centbl., 1900, I, No. 13, p. 733).—Tests are reported which

indicate that Erdmann’s method (see above) is a delicate and reliable means of

detecting and determining nitrites in water. Some precautions to be observed in

manipulation are explained.

The value of methods for detecting nitrites in drinking water, L. Spiegel

{Ber. Deut. Chem. Resell., 33 {1900), pp. 639-644; obs. in Chem. Ztg., 24 {1900), No. 32,

Repert.,p. M3; .Tour. Client. Soc. [Xondon], 78 {1900) ,
No. 450, II, p. 318)

.—The author

tested Erdmann’s method (see above) in comparison with various other methods

for the same purpose and found it less sensitive than the potassium iodid starch

method or the Lunge-Elosvay reagent. The author considers determinations of

nitrites in drinking water as of little value, since the nitrites represent a transition

stage and their determination may be misleading as to normal conditions. Their

detection, however, may be of a negative value, and for this purpose the author rec-

ommends the use of guaiacol or creosote, which, in presence of nitrites in dilute solu-

tion, give an orange and a yellow coloration respectively. These reactions are not

interfered with by the presence of oxidizing agents, such as nitrates, chlorates, and

hydrogen peroxid, or by ferric salts in amounts usually met with inpotable waters.

On a simple method for determining phosphoric acid in connection with
metabolism experiments, A. Neum.\nx {Arch. Anat. u. Physiol., Physiol. Aht., 1900,

pp. 159-165; ahs. in Chem. Centbl.
,
1900, I, No. 10, p. 571)

.

Estimating the water in cereals—practical methods, J. F. Hofemaxx
{Wchnschr. Brau., 16 {1899), pp. 569-574i 585-588, 605).

The determination of the sugar content of molasses feeding stuffs, A. AIex-

ZEL {Deut. Z'licherind., 25 {1900), No. 14, pp- 552, 553).

The preparation of a nonsugar from beet juice, A. Rumpler {Dent. Zuckerind.,

25 {1900), No. 15, p>p. 592, 593).

A comparison of some formaldehyde tests, B. AE. Pilhashy {Jour. Arner. Chem.

Soc., 22 {1900), No. 3, pp. 132-135 ).—Several tests for small quantities were com-

pared. Phenylhydrazin hydrochlorid seemed to be the best reagent. A solution of

1 gm. of phenylhydrazin hydrochlorid with 1.5 gni. sodium acetate in 10 cc. of water

was used. To 1 cc. of the liquid to be tested 2 drops of the reagent and 2 drops of

sulphuric acid are added, giving a green coloration if formaldehyde is present. In

weak solutions (1: 10,000 to 1: 250,000) take 3 cc. of the liquid and 4 or 5 drops of the

reagent and of suli^huric acid, heating if necessary.

Tests for the strength of solutions of formaldehyde, H. A. Huston {Indiana

Sta. Rpt. 1899, pp. 76, 77 ).—The formaldehyde content of 5 sami3les of commercial

formalin was determined from the specific gravity and Ijy the ammonia and the

potassium cyanid methods. The results are tabulated. Brief notes are given on

different methods of analysis. The table in Allen’s Commercial Organic Analysis

used in calculating the formaldehyde content from the specific gravity was not con-

sidered applicable to the samples examined.

On HubPs iodin method for oil analysis, A. H. Gill and W. 0. Adams {Jour.

Amer. Chem. Soc., 22 {1900), No. l,pp. 12-14).

A new method- for the determination of fat in dairy products, Lindet {Ind.

Laid., 25 {1900), No. 23, pp. 177-, 178, fig. 1 ).—The method depends upon the solubility

of casein in a concentrated solution of resorcin. The sample of milk or cheese is treated

with a strong solution of resorcin with the addition of a few drops of alkali. This is

heated in a water bath until the separation of the fat is completed. The apparatus

devised for the purpose consists in part of a graduated cylinder from which the

reading for fat is taken. The addition of some coloring matter for clearly differ-

entiating the fat layer is recommended.
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Determination of the fat content of milk by the Wollny refractometer,

Natmann (Milch Ziy., 29 (1900), Xos. 4, pp. 90-58, fi(j8. 7; 5, pp. G6—G8, ji{l^- 4', G, pp.

84-SG, Ji(p. 2).—A description of the a})paratus and necessary reagents and detailed

directions for making the test.

Reducing power of taka-diastase, II. A. Huston and A. H. Bryan (Indiana

Sta. Rpt. 1899, p. 77).
—“A sam])le of taka-diastase . . . was examined by dissolving

50 mg. of it in 50 cc. of v-ater, adding 20 cc. hydrocldoric add, sp. gr, 1.125, and

boiling under return condenser for 2 hours. By this method it was found that 50

mg. of taka-diastase reduced to cuprous oxid a quantity of copper solution yielding

17.2 mg. of metallic copper.”

A new method of standardizing weights, T. W. Richards (Jovr. Amer. Chem.

Soc., 22 (1900), No. 3, pp. 144-149 ).

Regulations for the testing of thermometers (Jour. A}ner. Chem. Soc., 22

(1900) ,
No. 3, 2)p. 121-129)

.

BOTANY.

The origin and early development of the flowers of the cherry,

plum, apple, and pear, E. S. Ctoff ( Wisconsin Sta. Rj)t- 1899,

pp. 289-303^ Jigs. 33).—On account of the lack of accurate knowledge

as to the formation and early development of the flowers in fruit

plants, the author undertook an investigation to ascertain the time of

origin and the rate of progress in the flowers of A of the most common
fruit trees, namely, the cheny, plum, apple, and pear.

The methods of study are descrilied at some length. It appears

that the earliest indications of flower in the cherry were in buds taken

Jul}^ 11. In the plum the flower l^uds appeared as early as July 8.

In the apple the first clear evidence of floAvers Avas found in buds

taken June 30, and in the pear in buds taken July 21.

The order of deA^elopment of the A^arious parts of the flower in dif-

ferent fruits seems to be identical. The cal3^x and receptacle were

the first to appear, being deAmloped at about the same time. Next,

the stamens and the petals AA^ere also formed at nearly the same time,

and these were eAudently deAmloped as outgrowths from the calyx or

from the receptacle. The last to appear Avas the pistil, and its develop-

ment Avas extremeh" slow. It Avas noted that the flowers commenced
their groAvth at about the same time that the wood growth ceased.

The bearing of this fact upon the production of fruit ma}^ be readily"

understood, since an abundant fruit crop would exhaust the tree to

such an extent that the preparation of flowers for the next season

Avould be retarded.

The morphology of the flower bud is described at some length. It

AA^as found that an undeA^eloped bud sc*ale subtends the flower just as

the leaf subtends the bud; in other words, the flower occupies the

place of a groAving l)ranch in the axil of a bud scale. In the apple and

pear the terminal floAver of the floAver bud is most rapidly developed

and expands first. The apple-flower cluster, therefore, is a cjmie. In
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f the plum and cherry the proximal flowei- is developed slightly in

I
advance of the others, and the flower cluster in this case corresponds

ij to- the usual deflnition of a coiymb.

Comparative hardiness of flower buds in the cherry, E. S. Goff
' {Wisconsin Sfa\ Bpt. 1809^ j>P' ^83-288, fif/s. 3).-—A rather protracted

•
I

cold period occurred in February, 1899, and on account of the low tem-

perature tl>e efl'ect on flower buds of cheriT trees was investigated with

considerable interest. Early in April a large number of buds of each

variet}" of cherry grown in the orchard were examined and several

?' important facts brought out. It was found that the central flower

i buds contained a larger percentage of live embryo flowers than those

I
near the ends of the branches, and the percentage of live eml)iTo

flowers increased as the number of flowers in the bud diminished,

i This was true both on the same tree and in difi'erent varieties. But

ij little difl'erence was noted between the hardiness of the basal and

ji terminal buds on the fruit spur.

i
It is stated that windbreaks would doul)tless prevent the destruction

I;

of man}" flowers from the injurious effects of prevailing winds in severe

i' weather, and varieties of Morello species of cherry, in which the num-

ber of embryo ffowers in the ffower bud is comparatively small, are

more likely to prove hardy than those in which the number is com-

I

paratively large.

Yellow coloring matters accompanying chlorophyll and their

i

spectroscopic relations, C. A. Schunck {Proc. Boy. Soc. [Lo)}-

don\ 65 {1899)^ No. Pii-5-85ppl. 1).

—

The author reports on

studies made of the yellow coloring matters which are extracted by
means of alcohol along with the chlorophyll in healthy green leaves.

^ He concludes that in all crude alcoholic extracts from healthy green

I

leaves 2 yellow coloring matters accompany the chlorophyll; one,

! chrysophyll, which deposits out of the extracts on standing in lus-

I trous red crystals, often in very small quantity; the other obtained b}^

treating the extract with animal charcoal,’ the charcoal taking up the

chlorophyll and leaving the yellow solution, which deposits on spon-

taneous evaporation an amorphous substance containing much fatty
' matter, to which the author has restricted the name xanthophyll.

Another yellow coloring matter is sometimes found along with xan-

thophyll which gives no absorption bands, only an obscuration in

the ultraviolet region of the spectrum being noticed. There is also

evidence of still other coloring matters which have not yet been

separated.

The author believes that xanthophyll is the predominating yellow

coloring matter accompanying chlorophyll in the healthy green leaf,

and that it is identical with the principal yellow coloring matter occur-

ring in autumn leaves. The absorption bands of the different color-

ing matters are described at some length.
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American grasses—III, F. TjAmson-Scribxek ( U. S. Dej)t. Agr., Division of Agros-

io/ogg, Bid. 20, pp. 197, figs. 137).—Tliis hnlletin is in continuation of Bulletins 7 and

17 (E. S. R., 9, p. 827; 11, p. 219) of the Division. It contains descriptions of the

tribes and genera of North American grasses, with analytical keys. Each genus is

illustrated and reference is made to all other species of the genus illustrated in the

bulletins just referred to. A bibliography of all the authorities cited in the 3 bulle-

tins has been added.

Notes on useful plants of Mexico, J. N. Rose
( f7. B. Depi. Agr., Division of

Botany, Contributions from the U. S. National Herbarium, vol. 5, No. 4,' pp- 209-259,

pis. 16)

.

—The author records his observations relative to the utilization by the people

of INIexico of a number of species of ])lants.

Studies of Mexican and Central American plants—No. 2, J. N. Rose
(
U. S.

Dept. Agr., Division of Botany, Contributions from the U. S. National Herbarium, vol. 5,

No. 4, p)p. 145-200, p)ls. 8, figs. 30).—Descriptions of new and notes on little-known

species are given, together with a synopsis of the North American species of several

groups.

Two new species of plants from the Northwestern United States, L. F.

Henderson
( U. S. Dept. Agr., Division of Botany, Contributions from the U. S. National

Herbarium, vol. 5, No. i)p. 201, 202, pi. 1 ).—Descriptions are given of Aster latahen-

sis and Angelica roseana.

Hesperogenia, a new genus of Umbelliferse from Mount Rainier, J. M.

Coulter and J. N. Rose {U. S. Dept. Agr., Division of Botany, Contributions from the

U. S. National Herbarium, vol. 5, No. 4, P- ^03, p)L 1).—DescriiAions are given of a

new genus of Umbelliferae, to which the sj^ecitic name stricliandi is given the one

species.

Three new species of Tradescantia in the United States, J. N. Rose ( U. 8.

Dept. Agr., Division of Botany ,
Contributioiis froni the U. 8. National Herbarium, vol. 5,

No. 4,pp. 204-306).—Tradescantia humilis, T. gigantea, and T. scopidorum are described.

Treleasea, a new genus of Commelinaceae, J. N. Rose (77. 8. Dept. Agr.,

Division of Botany, Contrilmtions from the U. 8. Ncdional Herbarium, vol. 5, No. 4, pp-

207, 208 ).—This new genus is separated out of some of the confused material grouped

under Tradescantia brevifolia, and 3 species are described, Treleasea brevifolia, T.

leiandra, and T. turnida.

List of trees and shrubs on the grounds of Purdue University {Indiana 8ta.

Rpt. 1899, pp. 136-139).

New species of fungi from various localities with notes on some published

species, J. B. Ellis and B. M. Everhart {Bui. Torrey Bot. Club, 27 {1900), No. 2,

pp. 49-64 ).—Notes and descriptions on a number of species of fungi, some of which

may prove of economic importance, though most are saprophytes or upon plants of

little importance from an economic standpoint.

The poisonous and edible fungi of Hungary, G. von Istvanffi {Die ungar-

ischen essbaren und giftigen Pihe. Budapest, 1899, pp. 20 -f 361, pis. 43, figs. 150).

The position of the fungi in the plant kingdom, H. L. Bolley
( Cenibl. Bakt.

u. Par., 2. Abt., 6 {1899), No. 25, pp. 857-859) .—1h.Q author argues that if nitrifying

organisms are capable of subsisting wholly on inorganic materials, in classification

algie should be derived from fungi and not vice versa by degeneration.

Studies on the biology of Penicillium glaucum, F. P. Gueguen {T.esis, Lons-

le-8aulnier, 1899, pp. 83, pis. 5).

The mechanism of root curvature, J. B. Pollock {Bot. Gaz., 29 {1900), No. 1,

pp. 1-63, fig. 1).

Observations on seasonal dimorphism among plants, Wettstein {Bot. Centbl.,

81{1900): No. 1, p>p. 15, 16).
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On the evolution of carbon and nitrog-en in the living- world, P. ]\Iaze

{Evreiix: Herissey, 1899, j)p. 111).

Evaporation from the young- wood of apple trees during- winter, A.

Tkuelle (De Vevaporation dujeune hois des pommiers a cidre j^endant V hirer. Aleneon:

E. Renaut-de Broise, 1899, pp. 24)-
f

METEOROLOGY—CLIMATOLOGY.

Annual summary of meteorological observations in the United

States, 1899 (l/^. S. Dept. Agr.^ Weather Bureau, 2L(mthly Weather

Eevieio, ^7 {1899), Ar. lS, pp. IXA 277-597
, figs. 5, charts 5).

—This

number of the Review gives a table of contents, list of corrections,

additions, and changes; an index for Volume 2T; and a summary of

observations on atmospheric pressure, temperature, precipitation,

wind movement, cloudiness, and other meteorolog-ical phenomena
‘‘based essentially upon data received from about 150 regular stations

[in the United States], 28 regular Canadian stations, and a number of

voluntaiy stations.” It also includes the following special articles:

Remarkable aurora at Braidentown, Fla.
,
November, 1899, bv H. Ten

Broeck; Small seismic changes caused by building operations, by C. F.

Marvin; Notes on the climate of Missouri, by A. E. Hackett; Clima-

tology of St. Kitts, by W. H. Alexander (illus.); Rainfall in central

and western Nicarauga, by E. Flint; Tables of dew-point observed at

Honolulu, by C. J. Lyons; The weather and the live stock industiy,

by F. H. Brandenbiu’g; and The barograph on shipboard, by J. Page
(illus.), and a note by the editor on the meteorological century.

The general climatic conditions of the }^ear 1899 were as follows:

Atmospheric pressure.—1\\ general, the pressure distribution for the year 1899 dif-

fers but slightly from that of 1898, Pressure was generally above the normal east of

the Mississippi River in both years. It was markedly above the normal over Nova
Scotia and the Maritime Provinces of Canada in 1898, and also in 1899, although in a

less degree. In the latter year the Atlantic high, as traced by the isobar of 30.05

mean annual pressure, extended several hundred miles farther to the northwestward

than was the ca,se in 1898. Pressure on the Pacific coast and Plateau region was
slightly lower in 1899 than in 1898.

“On the immediate Gulf coast of Louisiana, Mississippi, and Alabama i^ressure was
from 0.02 to 0.04 in. above normal in both years, while less than 200 miles inland,

viz, at ^dcksburg, Meridian, and Montgomery pressure was from 0.01 to 0.04 in.

below normal. In both years pressure was also below normal from the Texas coast

westward to Arizona and southern California. The rainfall of both years was like-

wise less than the normal amount. In jnentioning these facts the writer does not

intend to convey the impression that they stand in the relation of cause and effect.

The fact that there was an average difference of 0.07 in. in pressure between Vicksburg

aud New Orleans, 0.04 between Mobile and Montgomery, and the same amount
between Atlanta and Jacksonville would seem to suggest rather marked changes in

the normal air motions along the Gulf coast.

“In the annual summary for 1898 attention was called to a trough of low pressure

which apparently paralleled the foothills of the Rocky Mountains in that year. A
similar trough appears on the pressure chart for the current year and the precipita-

tion generally throughout the axis of the trough was above normal as in 1898.

/
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^‘‘Teutpemture.—Although the year whh characteri/ed by some of the coldest

weather experienced within the last 20 or 30 years, the average temperature on the

whole was aV)ove normal.
“ rturing the greater part of January there were no severe cold waves, hut, begin-

ning with the first week in February, the most remarkable cold wave, or series of

cold waves, in the history of the Weather Bureau traversed the United States from

the North Pacific to the South Atlantic coasts, damaging crops and fruits in the

Southern States to a very great extent. The lowest temperatures on record since the

beginning of observations were recorded at a number of points in the North Pacific

coast States during the first 8 days of the month. From the 9th to the 12th of the

month the coldest weather on record was reported at a number of points in the Cen-

tral, Western, and Northwestern States. During the 13th and 14th a cold wave
overspread the Southern and Eastern States, attended on the 13th by the lowest

temperatures ever recorded at many i:)oints in the Southern and Gulf States. March
was a cold, wintry month,- and the spring was generally backward, with much snow
and unseasonable weather east of the Rocky Mountains.

“In Idaho, Montana, and Wyoming, the western portions of the Dakotas, and
Nebraska temperature was below normal for 4 consecutive months, viz, during Fel)-

ruary, March, April, and May, and also, but in a less degree, during the months of

June, July, August, October, and December.

“The summer was marked by an absence of periods of continued high tempera-

ture. Very nearly normal conditions prevailed in all parts of the country.

“The fall of the year was generally mild and free from sharp and decided tem-

perature changes.

“Interlake navigation began about the first of May and ended about December 17.

The weather in the closing months was quite free from severe storms. ...
^^Precipitation .—The precipitation of the year just ended was not evenly distributed.

There were 7 separate regions, of greater or less extent, in which more than the nor-

mal quantity of rain and snow fell, viz: (1) The Pacific coast from central California

to British Columbia, including part of the central and all of the northern Plateau;

(2) eastern Wyoming and the Black Hills region of South Dakota; (3) eastern Colo-

rado, Kansas, Oklahoma, and the Panhandle of Texas; (4) northern Wisconsin and

the Lake Superior region; (5) southeastern Iowa and central Illinois; (6) a narrow

stri]) of country east of the Appalachians, extending from Augusta, Ga., to Washing-

ton, D. C.
; (7) the western portion of the Peninsula of Florida.

“Precipitation was markedly deficient in the lower Mississippi Valley, the deficits

at the 2 regular Weather Bureau stations in Louisiana being 25 and 29 in., respec-

tively. The rainfall of the Gulf States in 1898 was almost normal, and it seemed at

the end of that. year that the droughty conditions which had prevailed fora number
of years were about to come to an end. The year just closed, however, presents the

same marked deficiency in precipitation throughout the Gulf States and Texas that

has characterized so many years within the last decade. The cause of the deficiency

is not at present known.

'^Meteorology of the Great Lakes.—The season of navigation was remarkably free

from severe storms. . . . The most severe storm of the season occurred on Decein-

ber 11 and 12, at a time, however, when a large number of vessels had gone out of

commission.

“The rainfall in the Lake Superior basin was above normal. The snowfall of the

winter and spring months was rather heavy not only in the Superior basin but also

on the northern shore of Lake Huron, particularly in the Georgian Bay region. On
the other hand, precipitation was generally below normal in the basins of Lakes Erie

and Michigan, and also over those portions of the watersheds of Lakes Huron and

Ontario lying within the boundaries of the United States.

“There was less fog reported during the season of 1899 than during the previous

season. The most fog was observed over the central portion of Lake Superior.
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“A large amount of ice formed on the lakes during the winter of 1898-99, but

winter navigation on Lake Michigan was not suspended except during the severe

cold in the early part of February. . . .

Thunderstorms.—The greatest number of thunderstorms occurs in the South

Atlantic and Gulf States and the Mississippi Valley. The number diminishes

toward the north^vard and westward, although there seems to be a second region of

maximum frequency along the eastern foothills of the Rocky Mountains in Colorado,

Wyoming, and northern New Mexico. West of the Rockies, except possibly in

Idaho, the number diminishes to less than 20 per annum. In California, Oregon,

and Washington they rarely occur on the immediate coast, but are not infrequent

in the interior valleys and mountains back of the coast range. In Arizona they are

most frequent in July and August, the rainy season in the mountainous part of that

Territory.

“There seem to have been more thunderstorms in 1899 than in the preceding year,

although the difference is not very great. The greatest increase in the number of

thunderstorms in 1899, as compared with 1898, occurred in the States of Florida,

Michigan, Wisconsin, Minnesota, Iowa, and Nebraska. In a number of States,

particularly those bordering on the Gulf of Mexico, there were fewer thunderstorms

in 1899 than in 1898.”

The climate of San Francisco, Cal., A. G. McAdie and G. H.

Willson {JJ. S. Dej)t. Agr.^ Weather Bureau Bui. 28^ pp. 30^ charts

Ih).—Data relating especially to temperature and rainfall, accumulated

at the San Francisco Station during the last 30 years, are reported in

detail.

‘
‘ The mean annual temperature, as determined from the records of the Weather

Bureau for 28 years, is 56.2°. May and November have practically the same
temperature. The warmest month is September, 60.9°; the coldest January,

50.1°; the other months have mean temperatures as follows; February, 52°; March,
54°; April, 55°; May, 57°; June, 59°; August, 59°; October, 60°; November, 56°;

December, 52°.

“The highest temperature ever recorded in San Francisco was 100° on June 29,

1891, and the lowest 29° on January 15, 1888. Abnormally warm and cold periods

last, as a rule, about 3 days. The mean of the 3 consecutive warmest days at San

Francisco has never exceeded 76.3°. A period of warm weather during the summer
months is, as a rule, brought to a close about the evening of the third day with

strong west winds, dense fog, and temperatures ranging from 49 to 54°. The mean
of the 3 consecutive coldest days was 40.7°. The greatest daily range of temperature

was 43°, on June 29, 1891. . . .

“July and August are practically without rain, while December and January
together have nearly 10 in. The annual rainfall is 23 in.

“By comparing the seasonal rainfall with the crop yield it would appear that in

years when the rain falls generously in March and April the yield is largest, other

things being equal. In other words, it is the time distribution of the rain, more
than the intensity or total rainfall, which benefits vegetation. . . .

“The summer fogs of San Francisco result from a chilling of the upper warm air,

descending to the ocean surface, and particularly over the cold current close to the
.shore. There is a great difference of temperature between the valley and the ocean,

often 50° within as many miles, and this is probably the prime factor in establishing

a marked air movement, shown by the strong indraft through the Gate on summer
afternoons.”

The meteorology of Ben Nevis in clear and in foggy weather,
J. Y. Buchanan (Trans. Roy. Soc. Edinburgh.^ 39 (1899)^ g?t. Wo. 31.,

pp. JA-, pis. 8).—In this paper observations on pressure, temperature,

3809—No. 1 3
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rainfall, tension of aqueous vapor, wind, cloud, and sunshine at the

summit of Ben Nevis during 13 years, tJanuary, 1885, to December,

1897, inclusive, have been grouped in periods of clear weather (24 or

more hours during which no fog was recorded), and of foggy weather

(3 or more consecutive days during which fog was recorded at every

hour). The tabular data show that the maximum rainfall during any

one day of the 13-ycar period was 7.29 in.; the maximum for any one

hour 0.85 in. There was a large and continuous excess of atmospheric

pressure in clear weather over that in foggy weather, the mean yearly

excess being 0.456 in. In foggy weather the vapor tension was that

of saturation at the temperature of the air, and the variations were

slight. In clear weather the variations were considerable. The mean
yearly temperature was 3.57° F. higher in clear than in foggy weather,

the maximum monthly excess being greatest in June, when it reached

10.11°. In the first 3 months of the }^ear, however, the temperature

was higher in foggy weather than in clear weather, the excess being

2.92° F. in February. The range of mean hourly temperature was

much greater in clear than in foggy weather in ever}^ month. A noc-

turnal heating during the winter months was observed both in clear

and in foggy weather, though it was more pronounced in the clear

weather.

The climate of New York, E. T. Turnek {Bui. Amer. Geogr. Soc., 1900, No. 2 ).

—

It is stated in Science, n. ser., 11 {1900), No. 285, p. 955, that this article “is largely

a reprint of a report upon the same subject by Mr. Turner, originally published in the

Fifth Annual Report of the Meteorological Bureau and Weather Service of the State

of New York (Albany, 1894, pp. 347-457). Several new charts have, however, been

added, including some typical barograph and thermograph curves, and two thunder-

storm charts.”

Meteorological observations, J. E. Ostrander and A. C. Monahan
Hatch Sta. Met. Buis. 133, 134, 135, j)p- 4 each).—Daily and monthly summaries of

observations at Amherst, Mass., on pressure, temperature, humidity, precipitation,

wind, sunshine, cloudiness, and casual phenomena during January, February, and

March, 1900, with notes on the general characteristics of the weather of those months.

Meteorological record {Neiv York State Sta. Rpt. 1898, pp. 569-577).—This includes

a monthly summary of precipitation at Geneva, N. Y., during 17 years, 1882-1898;

and daily and monthly records of the direction of the wind during 1898 and of the

temperature during 1898 and during 5 years, 1894-1898.

The weather {Ontano Bureau Ind. Rpt. 1898,- pp. 1-4)-—Monthly summaries of

observations at different points in Ontario (with averages for the Province) during

the growing season (April to September) of 1897 and 1898, with averages for 1892-

1898, on temj)erature, precipitation, sunshine, etc.

SOILS.

The soluble salts of cultivated soils, F. H. King and J. A.

Jeffeey {Wisconsin Sta. BjM. 1899^ pp. ^19-^If3, figs. 3).—In order

to study the influence of tillage on the soluble salt content of soils

determinations were made of soil moisture and soluble salts in 1 ft.
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sections to a depth of 4 ft. on plats of medium clay loam soil having

cla}^ subsoil changing to sand at a depth of 4 ft. -t The soil had been

in pasture during 1896 and 1897 and bore a crop of rape in 1898, no

fertilizers or manure Ifaving been used during this interval. The soil

was plowed, rolled, and harrowed on May 23 and was cultivated

weeklv thereafter until September 15. It was kept fallow and free

from weeds.

The methods used in making the determinations are described. For

the soluble salts Whitney’s electrical apparatus was employed (E. S. R.

,

9, p. 535). In every case, however, ’Hhe amount of diy soil and of

moisture in the cell was determined I)}- weighing the cell full before

each determination, and then, after measuring the resistance, emptying

the contents into the trays, drying the soil, and from the percentage

of water calculating the amount of water and of dry soil which occupied

the cell when each resistance was measured.”

The formula used with the electrolytic soil in these observations was

A = 6.06
W^
R S

where A is the per cent of soluble salts in the dry soil expressed as

sodium chlorid, W the amount of water in the cell, R is the observed'

resistance at 60° F., S is the amount of dry soil in the cell, and 6.06 is

a consta t whose logarithm is 0.782501.

Observations were made at 1 different dates to determine the changes

in the soluble salts in the soil with the following results:

The mean change in soluble salts comjmted as sodium chlorid in fallow ground between

May 24 and September 15.

1st foot. 2d foot. 3d foot. 4th foot.

Amount September 15

Ujs. per acre.

447.5
211.9

Lbs. per acre.
347.1
240.2

Lbs. per acre.
200.

1

164.7

Lbs. per acre.

78.8
59.6Amount Mav 24

Gain 235.6 106.

9

35.4 19.2

“The mean gain of soluble salts, and presumably of plant food also, has taken place

most rapidly in the surface foot, the increase being more than double that in the

•second foot, nearly 7 times that in the third, and 12 times that in the fourth foot.

“The total mean gain in soluble salts per acre in the upper 4 ft., as indicated by
the method, was 397.1 lbs., and the total amount at the end of the season in the root

zone was 1,073.5 lbs. per acre.”

Observations on the inffuence of different depths and frequencies of

tillage on soluble salts of the soil indicate “that the largest increase

in the amount of soluble salts occurred in the surface foot of the fal-

low plat not cultivated, the final gain between May 21 and September
15 being 533 lbs. per acre, which is 2.6 times the mean gain which
occurred in the surface foot of the cultivated soil.” The surface foot

of plats cultivated once in 2 weeks gained more than that of plats
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cultivated once each week. Apparentty the methods employed were
not sufficiently delicate to show with certainty whether either the

frequency or depth of cultivation made any marked difference in the

amount of available plant food.

“The mean change in the sohiV)le salt content in the cultivated fallow plats, as

indicated l)y the Whitney method, between May 24 and September 15, was 361.1

lbs. gain, while the increase on the fallow plat not cultivated was 692.2 lbs. per acre.

The mean gain in nitric acid (HNO3) was 330.56 lbs. per acre on the cultivated plats

and 371.39 on the ground not cultivated up to August 22.”

Similar observations made May 12 and 13 and August T on plats on

which crops were growing showed that the soluble salts remained

nearly^ constant in the upper d ft. of soil, there being a tendency to

decrease on the whole rather than to increase. The average decrease

observed was 171.2 lbs. per acre, while on the fallow plats the mean
gain during the period of observations was, as stated above, 397.1 lbs.

The value of determinations of soluble salts as an index of evapo-

ration from the soil is discussed at some length.

The electrical resistance by Whitney’s method, computed as sodium

chlorid, the amount of nominal alkalis, partly and possibly- largely

sodium carbonate, as indicated by- Hilgard’s method for detecting black

alkali, and the amount of nitric acid were determined August 11 in

plats of productive and unproductive humus soils planted to potatoes

and treated with sodium and potassium carbonates and wood ashes.

“The method of detecting the nominal alkalis in the soil which has been used

consisted in weighing into a small muslin sack 50 gm. of the fresh soil and wash-

ing this during 2 minutes with 255 cc. of distilled water j^oured into the sack in a

mortar. By holding the sack closed and on its side and working it with the pestle,

turning it from time to time, the soluble salts are quickly taken up by the water.

The water is then wrung from the sack and the solution poured into a mug to settle.

When clear 25 cc. of the filtered solution is evaporated to dryness and then redis-

solved and titrated against deci-normal hydrochloric acid. The balance of the soil

sample is dried to determine the water content and the percentage obtained used in

calculating the alkalinity of the soil. . .

“In [determining nitric acid] a weighed fresh sample [of soil], usually 50 gm.,

was placed in a small muslin sack in a mortar. Into the sack was poured 250 cc. of

distilled water. Holding the sack closed in one hand and the pestle in the other the

soil was worked by pestling and turning during 2 minutes, when the sack was removed

and drained by wringing and squeezing.
‘

‘ The turbid solution was transferred to mugs and allowed to stand for from 6 to

12 hours to settle. It was found, however, that long standing was not permissible,

especially with humus soils, on account of a tendency to denitrification.
‘

‘ Corrections were made, in the calculations, for the moisture in the fresh sample

used by determining the water content in the balance of the sample. This plan was

followed to avoid the danger of increasing the nitrogen content by drying and to

avoid changing the solubility of the soil by heating, our object being to get the total

soluble salts by the Whitney method and the aunount of nitric acid by the phenyl
\

sulphate method of Leffmann and Beam.”

The largest amount of nominal alkalis was found in the surface 6 in.

of the soil treated with sodium carbonate. In general the amount of
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soluble salts was higher in the poorer soil than in the better soil, but

the difference was not so great as to make it probable that the unpro-

ductiveness was due pureh^ to overconeentration of salts. The sum of

the alkalis and nitric acid found b}^ chemical methods usually exceeded

the total soluble salts indicated by the electrical method.

Similar observations on a humus soil near Hanover Junction showed

that plats of this soil planted to onions and treated with land plaster

contained 1,013.3 lbs. of alkali per million of dry soil, while untreated

plats contained 1,026.11 lbs.

“ Samples taken from a wild marsh, where the wild iris grows, showed 682.03 lbs.

per million, but where the grass was much shorter and where from previous experi-

ence the largest amount of alkalis would he expected if poor crops were due to its

presence, the analysis showed a little less, or 639.6 lbs. per million of dry soil.”

Determinations of the amount of nitric acid in fallow plats May 21

and August 22 show that the average amount of nitric acid in the sur-

face 1 ft. of soil at the first date was 111.12 lbs. per acre. At the latter

date the nitric acid had increased to 130.11 lbs. One series of these

plats was cultivated eveiy week, the other once in 2 weeks, but it does

not appear that the cultivation had any notable inffuence on nitrification.

The total gains per acre in nitric acid under the different treatments

were as follows:

Gains of nitric acid in soils from May 24 to August 22.
Pounds.

Cultivated 2 in. deep once per week 315. 49

Cultivated 2 in. deep once in 2 weeks 307. 44

Cultivated 3 in. deep once per week 321. 80

Cultivated 3 in. deep once in 2 weeks 377. 52

Not cultivated 371. 39

“ It is clear in regard to the fallow plats under consideration that if the porosity of

the soil on the plat not cultivated was such as to give the nitrifying germs all of the

air they could use to advantage, then no amount of cultivation would have increased

the rate of niter forming. Indeed, it might be true that frequent shallow cultivation

in a wet season, especially on a heavy soil, might so much reduce the amount of air

which could enter the unstirred soil below the mulch as to act as a positive check,

the excess of moisture retained acting to exclude the air and thus retard nitrification

or even bring about the reverse x^rocess. Then, too, with the soil moisture held to a

high point smaller amounts of rain would be able to produce leaching and in this

way cause a greater loss of the nitrates formed than would be the case in a less nearly

saturated soil. It is not impossible that these conditions may have operated to lessen

the nitrate content in the cultivated fallow plats this season.”

In the experiments on the inffuence of early tillage in conserving

moisture, reported elsewhere (E S. K., II, p. 520), the nitric acid was
determined April 30, 18 da}^s after the soil had been plowed. The
results show that the plowing sensibly increased the nitrogen in that

time. Determinations of nitrates were again attempted on May 16.

While the results were unsatisfactory, they indicated that the amount
of nitric acid had been greatly reduced in that time, due to rains, the

loss being greatest on the soil in the most open condition.
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Nitric acid and total soluble salts computed as sodium chlorid were
determined in soil mulch and unstirred soil immediately below the

mulch on September 22. The results indicate some difference due to

the different depths of cultivation (2 and 3 in.), the nitric acid being

higher in the mulches formed by cultivating 2 in. deep than in those

formed by cultivating 3 in. deep. There appeared, however, to be

no such evident relation between cultivation once a week and cultiva-

tion once in 2 weeks.

“The loose iniilcli develoj^ed in the cultivation of the several plats was measured

by collecting, weighing, saini)ling, and determining the water content of the samples,

and the results showed that about 42 per cent more loose soil was developed on the

3 in. cultivation than on the cultivation 2 in. deep. The amount of nitric acid shown
to be in this mulch was a little more than 200 lbs. per acre.”

Determinations of nitric acid made April 15 in irrigated and unirri-

gated soil to a depth of 3 ft. showed, with one exception, “that the
|

ground which had been irrigated and which produced the largest |

amount of dry matter showed a larger percentage of nitric nitrogen i

in the soil. ” f

‘
‘ It should be said in regard to irrigation that only so much water has been applied !

as it was thought the crop could use to advantage, and no water had been applied to

the irrigated ground since the preceding August; further, the i^lat has been in corn

continuously without fertilizers, since 1894.”

The character and treatment of swamp or humus soil, F. H.

King and J. A. Jeffery {Wiscrmsm Sta. Bui. 80, —
The extent and character of swamp or humus soils in Wisconsin are

described, and experiments on their management, in continuation of

similar work in previous years (E. S. li., 10, p. 728), are reported.

Accounts are given of plat and of pot experiments on soil of produc-

tive and unproductive areas of a reclaimed marsh with coarse, rotted,

and liquid manure; cut and ground straw, ground oats, corn, and rye

(with and without addition of carbonate of potash); green manure
(oats); gypsum, sand, and clay; magnesium carbonate and sulphate;

wood ashes; muriate, sulphate, nitrate, and carbonate of potash; and
nitrate of soda. The amount of soluble salts present (nitrates and

alkalis) and the effects of leaching, drainage, and adding drainage

water from humus soils were also studied. The crop grown was corn.

Notwithstanding the presence of large amounts of nitrates in the

soil on May T, barnyard manure produced a marked increase in the

crop, thus indicating that its beneficial effect was not due to increased

nitrification.

Applications of sand and clay produced no benefit. Land plaster

reduced the amount of alkali present (see p. 31) but did not increase

the yield.

In the pot experiments with magnesium salts the carbonate was used

in saturated solution at the rate of 511.1 lbs. per acre, the sulphate at
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rates of 3,082 and 3,727 lbs., corn being the crop grown. The car-

bonate decreased the yidld on both the poorer and the better soil; the

sulphate reduced the }deld on the better soil. These experiments were

repeated on the same pots with increased applications of the magnesium

salts. Similar but more decided results were obtained. Both salts

reduced the yield, but the action of the carbonate was more marked

than that of the sulphate.

The use of water from the tile drains under humus soil for watering

corn grown in pots was not attended with an}^ injurious effect as com-

pared with rain water.

Leaching the soil very materially decreased the ^deld. Magnesium
carbonate was veiy injurious on leached soils, while the sulphate

appeared to be beneficial. There was no indication that the reduced

yield was due to the loss of nitrogen by leaching, which was quite

large. The plowing under of green oats increased the yield on the

poor soil but decreased it on the good soil.

Other general conclusions from this work are thus summarized in

the bulletin:

“(1) There are in Wisconsin alone in the neighborhood of 4,000 square miles of

humus soils, most of which may readily he drained and put in condition for tillage.

“(2) So far as the elements of plant food are concerned they contain a higher

percentage than most of the best upland soils.

“(3) The soil when drained is easy to work and maintains an excellent tilth.

“(d) But when reclaimed they are often found relatively unproductive, especially

after 2 or 3 years.

“(5) Their productiveness frequently varies to a marked degree in different sea-

sons and without an evident cause for it.

“(6) Coarse farmyard manure, in almost all cases, greatly imi^roves even the best

of these lands, enabling them to give large yields.

“(7) Liquid farmyard manure has not been found to have an appreciable influ-

ence on the yield.

“(8) Potassium carbonate, sulphate and nitrate and wood ashes have been foimd

to greatly improve these soils for corn. Kainit improves the yield, but to a less

degree. [The beneficial effect of the potash salt is apparently exerted near the

surface of the soil. ]

“(9) Potassium chlorid in one-half the quantity of other salts killed the corn.

“(10) Land plaster, lime, marl, phosphates, bone meal, and Thomas slag have
been tried with little benefit.

“(11) Coarse litter, like straw, plowed in is often very helpful.

“ ( 12 ) A good dressing of manure may materially increase the yield for 4 con-

secutive years.

“(13) Heavy crops of oat hay can often be grown upon the lands, but the jilants

are liable to lodge and not fill well if left to mature.

“(14) It is difficult to get a good stand of clover, and Avinterkilling is very

common.
“(15) Timothy and redtop appear to do best among the grasses, but it is often

very difficult to get a stand of these if the field has been cultivated seA^eral years.

“(16) Almost any crop may be grown upon these soils, if they are manured, and
very heaA'-y crops of corn.

“(17) As pastures these lands only give a moderate amount of feed.
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“(18) When midrained and kept in the native wild grass, and cut continuously,

these lands in some known cases greatly decrease in productiveness, so much so as to

hardly paj" for cutting.

“(19) In sowing to grain and seeding after corn, which has been kept clean, it

will generally be best not to plow, on account of the naturally loose character of the

soil. If plowing must be done and the ground is dry enough to do so, it will be best

to roll to increase the firmness.

“(20) When clover has winterkilled, leaving the timothy standing, the ground

may be seeded to clover very early in the spring by sowing on the surface and har-

rowing lightly.”

Percolation and evaporation from long columns of soil, F. H.

King ( ^Yisconsin Sta. Rpt. 1899^ pp), 21Jy-218).—In continuation of

previous studies (E. S. R., 10, p. 727), the author made observations

(1) on the rate of percolation from saturated sandy loam and clay loam

soil in brass cylinders 7 ft. long and 3 in. in diameter, and (2) on loss

of water by evaporation from similar soils, mulched and not mulched,

in galvanized-iron cylinders 10 ft. long, having a cross section of

0.04611 sq. ft.

In the first case the cylinder was made in sections 6 in. long, which

could be screwed together, forming water-tight joints. The top of the

cylinder was provided with a closely fitting screw cap and the bottom

with devices for collecting, maintaining at a uniform level, and remov-

ing the percolating water, with the minimum of evaporation.

‘
‘ The apparatus was filled with soil containing a good working amount of moisture,

and was introduced in small, uniform quantities at a time, tamping each quantity

added with the same number of strokes. AVhen filled, the soil was completely sat-

urated with water by filling from the bottom under pressure until the Avater over-

flowed at the top.
‘

‘ The rate of percolation and the amount of it was obtained by weighing at 7 a. m.

each morning after the first rapid discharge had taken place, and the table below
gives the distribution of moisture by 6-in. sections, as found 60 days after percolation

was started.”

Distribution of moisture in soil at different distances above standing water after 60 days of
2)ercolation without evaporation.

Above standing water. Sandy
loam.

Clay
loam.

84 in. to 78 in
Per cent.

16. 16
Per cent.

31.16
78 in. to 72 in 16.08 30. 70
72 in. to 66 in 16.55 31.05
66 in. to 60 in . 16. 97 31.11
60 in. to 54 in 17. 59 31.21
64 in. to 48 in 17.99 31.94
48 in. to 42 in 18.70 31.99
42 in. to 36 in 19.44 32.18
36 in. to 30 in 20. 90 32. 45
30 in. to 24 in 21.71 33.31
24 in. to 18 in 21.46 34.40
18 in. to 12 in 22. 17 35. 54
12 in. to 6 in 22.68 35.97
6 in. to 0 in 27. 69 37.16

t

i

;

There were several days during the course of the experiment in

which there was no percolation. These were usually days of lower

temperature and of higher barometer.
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‘
‘ The sandy loam contained in the 7 ft. of soil when completely filled with water,

29.61 in.; it lost by percolation 6.339 in. and retained 23.271 in. The clay soil began

the trial with 37.17 in.; it lost during the 60 days 3.147 in. and still retained 34.023

in. in the 7 ft. The sandy loam could retain in its surface foot after 60 days, percola-

tion without evaporation 2.83 in. and the clay soil 4.565 in. of water.”

For the observations on evaporation 2 sets of cylinders of 2 each

were tilled with sandy loam and clay soil in the manner described

above. “The sandy loam contained, when put in, 18.88 per cent of

water and the clay soil 32.63 per cent. After the 1 tubes had been

tilled the soil was removed from one of each set to a depth of 3 in. and

as much returned as a loose mulch as was required to again fill the

tubes level full.”

The tubes Avere placed in a A^entilating shaft and a continuous draft

of air was maintained across their surfaces from November 26, 1898,

to October 6, 1899. At the end of that period the tubes were sawed

ofl' in 6 in. sections and the distribution of moisture in the columns

determined with the following results:

Loss of ivatcr by surface evaporation from columns of soil 10 feet long, mulched and not

mulched.

Sandy loam. Clay soil.

Mulched
1

3 in.

Not
mulched.

Mulched
3 in.

Not
mulched.

Surface 6 in
Per cent.

8. 83
Per cent.

7.41
Per cent.

17.66
Per cent.

7.79
6 in. to 12 in 12. 97 14.48 24. 59 18.30

12 in. to 18 in 14. 59 14. 70 26. 58 21.46
18 in. to 24 in 15. 25 14.96 26.95 26. 26
24 in. to 30 in 15. 55 15. 53 27.45 26.89
30 in. to 36 in 15.89 16. 17 27.92 27.16
36 in. to 42 in 16. 22 16. 33 27. 94 27. 61
42 in. to 48 in 16. 29 16.33 28. 24 27.64
48 in. to 54 in 16.58 16.10 28.46 27. 28
54 in. to 60 in 17.07 16. 76 28. 47 28. 23
60 in. to 66 in 17. 05 17.31 28.87 27.79
66 in. to 72 in 17. 26 17. 43 28. 70 28. 05
72 in. to 78 in 17. 56 17. 79 29. 24 28. 93
78 in. to 84 in 17. 78 17.88 29. 28 28. 31
84 in. to 90 in • 17. 94 17.85 29.35 28.32
90 in. to 96 in 17. 96 17.67 29.79 28. 80
96 in. to 102 in 18.25 18. 05 30. 32 29. 14

102 in. to 108 in 18. 67 18. 09 31.15 29. 16
108 in. to 114 in 18. 53 18.63 30. 47 29.33
114 in. to 120 in 19. 21 19. 95 31.25 29. 46

“ It is clear from this table that there has been an upward movement of water and
loss through the surface even from the bottom layers of soil in the case of the medium
clay, and probably also from' the sandy loam. . . .

“It is certain that a drying of these soils has taken place through a depth of 10 ft.,

and hence that moisture 10 ft. below the surface of the ground may become available

for vegetation purposes at or near the surface.”

It is not certain, however, that this upward movement of water is

due entirely to capillarity. It is suggested that “it maybe founds
that internal evaporation takes place in soils allowing Avater to pass

up through the soil pores of drier soils by gaseous diffusion and con-

dense on the colder soil grains higher up. If this is true, then these

observations do not proA^e that there is danger of capillary rise of
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alkalis from depths as great as 10 ft.” It is the author’s belief,

however, “that the changes observed and recorded for the 10 ft.

columns were largeh^ if not wholly due to capillarity.”

The utilization by plants of the potash dissolved in soil water,

T. ScHLOESiNG {Compt. Rend. Acad. Sci. Paris
^
130 {1000), pj).

ahs. in Chem. CeniM., 1900,1, No. 13, p>- 686).—The studies on soil-

soluble potash reported in this article were of the same character as

previous investigations on soil-soluble phosphoric acid (E. S. R., 11,

p. 821). It is shown that the soil potash is dissolved only in very small

amounts b}^ the water of the soil, even when present in large amounts.

It is stated that in a soil containing from 3,000 to T,000 kg. of potash

per hectare there will be only from 1 to 5 kg. of potash soluble in

water at any given time. However, this potash gradually becomes

available as required by the plant, and the author’s experiments with

corn showed that this plant was able during its growing period to

obtain a sufficient amount of potash for a veiy large growth from a

soil which showed only a very small amount of potash at any given

time.

Catalogue of the first four thousand samples in the soil collec-

tion of the Division of Soils, M. Whitney {U. S. Dept. Acjr., Dim-
slon of Soils Bui. 16^ pp. Ilf).—^The bulletin explains the agencies

through which the collection was obtained, describes the typical areas

and formations represented, and gives reference to mechanical or

chemical anal}^sis. The collection includes samples from all of the

States and Territories of the United States, except Maine and Wyo-
ming, and from Bermuda, China, Cuba, England, Germany, Mexico,

Russia, and Sumatra. The main object of the catalogue is stated to be

to call attention to the large number of samples at present in the

possession of the Division of Soils with a view to extending the

collection by cooperation or exchange with individuals, organizations,

and institutions interested in the subject.

“In order to call attention still more forcibly to the importance and value of the

soil collection, and to extend this educational work, collections of representative soils

are being put up in small glass bottles, arranged in boxes with 22 compartments in

each. These sets are to be distributed to the agricultural colleges and experiment

stations, with explanatory text regarding the origin, the chemical and physical

peculiarities, and the agricultural value of the samples, together with a statement of

the physical and chemical analysis of each.”

Treatment of swamp or humus soil, F. H. King and J. A. Jeffery {Wisconsin

Sta. Ept. 1899, 2E- ^44, ^44, fig. 1).—This is a brief summary of results of investiga-

tion on this subject which are reported in detail elsewhere (p. 32).

A method of ascertaining" the fertility of different parts of an experimen-

tal field by the use of control plats, J. P. n’Albuquerque
( West Indian Bui., 1

{1900), No. pp. 187-193).

Reading’s of soil thermometers {New York State Sta. Rpt. 1898, pp. 578-584).

—

This is a tabular record of tridaily readings of soil thermometers during 1898 at

depths of 1 to 18 in.
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New problems in soil inoculation, J. Stoklasa {Deut. Landw. Presse, 27 {1900),

No. 17, pp.- 189-191; ahs. in Chem. Zlg., 24 {1900), No. 24, Pepert.,p. 86).—The author

found that the Alinit l3acteria assimilated the free nitrogen of the air, but only in

the presence of an excess of carbohydrates and with the assistance of a bacillus

which occurs particularly in humus soils. The latter organism was isolated and

studied.

FERTILIZERS.

The utilization of stable waste, W. H. Btrchmore {Jour. Soc.

Chem. Iml.^ 19 {1900)^ Wo. 2, })]). 118-1^1).—The author concludes

from his observations and experiments that the fertilizing value of

stalde waste depends largely if not entirely upon the activity of the

micro-organisms in the manure or in the soil to which it is applied.

It was found that “an average sample of stable waste lost TO per cent

of its contained nitrogen in the first 2 hours after it was swept into

the pit. Of this loss full three-quarters was in the fourth half hour.”

The author succeeded in preparing cultures which on being introduced

into the manure heap set up an acid fermentation which prevented the

loss of ammonia. The method of procedure was as follows:

“The stable waste, solid and fluid, as it accumulated, was collected in a closed and
acidulated receptacle. Into this was turned a certain amount of a culture,^ which
in a very short time reduced the whole to a mud containing nitrates, ammoniacal

salts, and phosphates, together with a relatively pure culture of certain organisms.

“This material, Avhich has a peculiar sour smell, may be mixed with ashes and

allowed to ferment with free access of air, a pure culture or a quasi-pure culture of

other organisms being added, or in place of this some well-advanced material from

a portion of Avaste already Avell ‘ Avorked.
’

“ If a relatiA-ely j)ure culture be used, the entire mass is reduced to a black loam
Avithin a A^ery short time, and this loam I have used for cultiA^ating plants Avith great

success. Plants groAvn in it show reproductive bodies of exaggerated size as com-

pared AAuth the size of the plants by Avhich they are produced. ’ ’

The author isolated from soils difierent groups of organisms which

it is claimed are essential, one for the growth of cereals, another for

potatoes, a third for grass. Unless the particular organisms fat^oring

the groAvth of the crop under cultivation are present in the soil the

application of stable waste Avill not be efiective in increasing the yield.

Investigations on the influence of nitric nitrogen and ammo-
niacal nitrogen on the growth of maize, P. Maze {Ann. Inst. Pas-

teur.,P {1900)^ Wo. ^6-IA; ahs. in Jour. Agr. Prat.
,
1900^ /, Wo. 77,

pp. 382-388; Chem. Cenibl.^ 1900, /, Wo. 12, 687).—In these inves-

tigations it was found that corn assimilated these 2 forms of nitrogen

with equal facilit}q if furnished in suitable proportions. The best

results were obtained with a 0.2 per cent solution of nitrate and a 0.05

per cent solution of ammonium sulphate. A 0.2 per cent solution of

ammonium sulphate killed the plants. The injurious effect of ammo-

^ The nature and method of preparation of this culture is not explained.
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nium sulphate sometimes observed in practice is believed by the author

to be due to the use of too large amounts of the salt. Damp weather

favors the beneficial effect of ammonium salts by diluting the soil solu-

tions, and diy weather increases its injurious effects by concentrating

them. The general conclusion is drawn that ammonia is just as effect-

ive as a fertilizer as nitric nitrogen, but that it must be used with

caution.

Experiments on the preservation of harnyard manure, M. Hoffmann {Deut.

Landw. Presse, 27 {1900), No. 29, ^^4, 355).—An account is given of tests of Sul-

farin, a commercial preparation in v/hich the preservative agent is sulphuric acid

(15 to 18 per cent).

The question of the preservation of harnyard manure, J. Koenig {Fidding’s

Landw. Ztg., 49 {1900), Nos. 7, pp. 273-276; 8, pp. 290-295).—This is a popular dis-

cussion of this subject, based upon investigations by the author and others, in which

it is claimed that the best results will he obtained in the management of manure by
protection from access of air, rain, and sun, and by thorough rotting.

On the construction of practical manure pits, H. Struwe {Deut. Landw.

Presse, 27 {1900), No. 37, pp. 454, 455, figs, id).—Plans and instructions for the con-

struction of different kinds of pits are given.

Practical results of experiments in sewage treatment, T. W. H. Garstang
{PuhliG Ifealth,12 {1900), No. 8, pp. 612-622).

Report on the Government guano islands for the year 1899, C. H. Jackson

{Agr. Jour. Cape Good Hope, 16 {1900), No. 8, pp. 485-489).—Statistics of collection

and shipments of guano from the Colonial and Ichaboe Islands are given, and the

price, extent of use, and possible future output are discussed. In 1899 the Colonial

Islands produced 2,801 tons of guano, the Ichaboe Islands 2,211 tons.

Commercial fertilizer calendar for the year 1900, M. Ullmann, editor {Notiz-

Kalender ilher die Anwendung kilnstUcher Dungemittel fur das Jalir 1900. Hamburg: J.

H. Koch & Co., 1900, pp. 48).

The composition and use of fertilizers, L. L. Van Slyke {Pennsylvania Dept.

Agr. Bui. 55, pp. 132)

.

—A revised edition of Bulletin 94, new series, of the New York
State Station (E. S. E., 7, p. 853):

Analysis of commercial fertilizers sold in Maryland, H. B. McDonnell et

AL. {Maryland Agr. Col. Quart., 1900, No. 7, pp. 67).—This bulletin discusses the

composition of plants, the nature and source of various fertilizing materials, the value

of plant and soil analysis for determining the fertilizer requirements of soils, the

market price and valuation of fertilizers, and home mixing of fertilizers; and gives

tables showing the census statistics (1860-1890) of fertilizer production in the United

States, the average composition of the more important fertilizing materials and of

farm manures, the fertilizing constituents of feeding stuffs and farm products, the

amount of plant food remaining in different kinds of -soil 6 years after the application

of various fertilizers, the amount of fertilizing materials contained in different crops

grown on 1 acre, and analyses and valuations of 328 samples of fertilizing materials

examined at the college from August, 1899, to January, 1900, inclusive. There are

also given the text of the State fertilizer law and a supplementary list of fertilizers

licensed for sale in Maryland for the year ended February 1, 1900.

Analyses of commercial fertilizers, W. F. Hand et al. {Mississippi Sta. Bui.

61, pp. 15)

.

—This bulletin reports analyses and valuations of 48 samples of fertilizers

collected during December, 1899, with some incidental explanation.

Fertilizer analyses, B. W. Kilgore {Bui. North Carolina State Bd. Agr., 21

{1900), No. 4, PP- 22).—This bulletin gives notes on valuation, freight rates from the

seaboard to interior points of North Carolina, a list of fertilizers registered during
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1900 (with guaranteed composition), and analyses and valuations of 181 samples of

fertilizers examined by State chemist during the spring of 1900.

Analyses of commercial fertilizers, J. Hamilton and W. Freak {Pennsylvania

Dept. Ayr. Bui. 54, pp. 163).—This includes the text of the State fertilizer law, notes

on valuations, a list of manufacturers securing licenses for the sale of fertilizers in

Pennsylvania in 1899, and tabulated analyses and valuations of 716 samples of fertili-

zers examined during the year 1899.

Analyses of commercial fertilizers, H. J. Wheeler and B. L. Hartwell
{Rhode Island Sta. Bui. 60, pp. 39-48).—This is the third of the bulletins of this

station dealing with the inspection of fertilizers in Rhode Island during 1899. It

includes analyses and valuations of 47 samples of mixed fertilizers and 9 samples of

wood ashes. The comparative quality of the complete fertilizers sold in the State

from 1891 to 1896 and in 1899 was as follows:

Comparative quality offertilizers sold in Rhode Island.

1891. 1892. 1893. 1894. 1895. 1896. 1899.

Equal to or above the aruarantv
Per ct.

71.1
10.6
18.3

Per ct.

80.7
9.0
10.3

Per cl.

75.7
13.8
10.5

Per ct.

80.9
8.0

11.1

Per ct.

89.0
5.0
6.0

Per ct.

90.7
4.8
4.5

Per ct.

84.9
6.9
8.4

Less than 0.3 per cent below the guaranty..
More than 0.3 per cent below the guaranty.

Report of fertilizer department, J. P. Smith {South Carolina Sta. Rpt. 1899,

pp. 32-34)-—A brief account is given of the work of sampling and inspecting fertilizers

during the year ended December 31, 1899. According to the reports of the official

inspectors, the amount of fertilizers sold in the State during 1899 was 241,299 tons as

compared with 257,393 tons sold in 1898. Analyses of the 336 samples of fertilizers

examined during the year have been published in bulletins of the station (E. S. R.,

11, pp. 438, 831).

Report of chemist, M. B. Hardin {South Carolina Sta. Rpt. 1899, pp. 9-16 ).

—

This is a brief statement of the work of this department of the station during the year

ended November 30, 1899. It includes notes on farmers’ institutes, fertilizer inspec-

tion, examination of water, and miscellaneous analytical work.

“Of the 336 samples [of fertilizers] analyzed this year only 6 were deficient under
the law, which requires that the commercial value based upon analysis shall not fall

3 per cent below the commercial value based upon guaranty. Besides these 6

deficients, however, there were 56 samples, including 1 cotton-seed meal, which fell

below guaranty in one or more constituents.”

Analyses of licensed commercial fertilizers, 1899, F. W. Woll and A.Vivian

(
Wisconsin Sta. Rpt. 1899, pp. 263-266, 316, 317).—A brief account of fertilizer inspec-

tion in Wisconsin during 1899, analyses of 5 fertilizers being reported. The text of

the fertilizer law is given.

Analyses of commercial fertilizers obtainable in New South Wales, E. H.
Gurney and T. H. Laby {Ayr. Gaz. New South Wales, 11 {1900), No. 4, pp. 290-294 ).

—

This article discusses the valuations of fertilizers in New South Wales and gives

analyses and valuations of 110 samples of fertilizing materials, including various

mixed fertilizers, and deposit from wool-scouring tanks, wool waste, “skutch” from
limed pelts, decomposed hair and lime, tanyard refuse, sheep manure, bat guano,
filter-press muck from cane mills, megass, megass ash, bloodwood ash, ironbark,

blackbutt ash, red gum ash, spotted gum ash, boxwood ash, seawood ash, ash of

kerosene shale, cave deposit, gypsum, flue deposit from furnaces, night soil, fowl
manure, ash of vine cuttings, and seaweed.

Recent researches on nitrification, R. Warington {Chem. News, 81 {1900),
No. 2105, p. 151).—This is an abstract of a lecture reviewing recent work on this

subject, especially that of AVinogradsky and Omeliansky.
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FIELD CROPS.

The influence of the right amount and right distribution of water
in crop production, F. H. King

( Wisconsin Sta. Rpt. 1899, pp. WG-
^IS^figs. J).—This is a continuation of work already reported (E. S. R.,

11, p. 537).—An introductory statement is made of the rainfall at the

station during the growing season of 1899. The season was not as

favorable for crop production as the preceding one as regards distri-

bution of rainfall, although in general excellent results were obtained.

The clover of the experimental plats having been winterkilled,

reseeding became necessary. Oats were used as the first crop and

clover as the second. The total yield per acre for the 2 crops is

tabulated, and the results obtained are compared with those of the 3

preceding years.

Corn was thickly planted for the sixth successive year on the same

plat with irrigation, but without application of fertilizers, the aim

being to exhaust the soil by cropping as rapidly as possible. The
yields for the years 1894-1899, inclusive, are tabulated.

“The yield on the iiiiirrigated ground is the smallest of any but the very dry year

of 1895, and that on the irrigated ground is on the average the smallest of any year

and only barely equal to that not watered. The corn was very yellow compared

with that on other plats and evidently starved, although in the spring the soil

showed more nitric acid than was found [in the plat referred to in the next para-

graph], and the physical condition of the soil is if anything better than it was in

1894. It appears clear that the feeding capacity of the soil has very much decreased,

and yet by standard methods of chemicil analysis of soil for available plant food we
started in 1894 with enough for heavy crops for more than half a century.’'

Dent corn was grown in alternate plats, irrigated and unirrigated.

The irrigated plats were watered twice. They yielded 10,990 lbs. of

dry matter per acre, while the unirrigated plats yielded but 7,985 lbs.,

showing a difference of 3,005 lbs. or 37 per cent in favor of irrigation.

In the work with potatoes, 4 methods of culture were used: Ridge

culture with irrigation, ridge culture without irrigation, ridge culture

with straw mulch between the rows, and level culture without irriga-

tion. With Salzer Harvest King, irrigation produced 411.3 bu. per

acre, mulching without irrigation produced 343.3 bu., and ordinary

ridge culture, 346.7 bu.

“ AYatering the potatoes twice increased the yield per acre 61.1 bu. of merchantable

tnbers over the not watered and 59.4 bu. over those mulched with straw. In this

case it is clear that the potatoes needed more water than the rainfall of the season,

but that the straw mulch did not materially increase the yield over that of the

unirrigated subplats.”

Determinations of the amount of moisture in the soil of each plat

made before the first irrigation showed little difference between the

plats in this respect. Similar determinations made 3 days after the

last irrigation gave results as follows:
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Moisture in soil of jiotato plats.

Irrigated. Unirrigated. Mulched.

Moisture.
Soluble
salts

per acre.
Moisture.

Soluble
salts

per acre.

1 Soluble
Moisture. ^ salts

1

per acre.

First foot
Per cent.

\
17.30
13.80
14. 29
13.42

Pounds.
34.37
49. 33
25 . 81
18.03

Per cent.

10. 51

12.38
11.98
13. 15

Pounds.
39. (i9

52. 33
29. 01

19.23

1

Per cent.
I
Pounds.

10.17
i

35.28
12.13 41.12
14. 68 1 32. 34
13. 07 24. 42

Second foot : .

Tliird foot
Fourth foot

“On this date the irrigated soil was markedly more moist than the other 2, but

there was not much difference between the nnirrigated and mulched soils. It will

be seen that the irrigated soils contain the least amount of soluble salts and the

mulched most, except in the bottom foot.”

Comparisons were made of hill culture with irrigation with hill and

level culture without irrigation. As between hill and level culture

without irrigation, there was relativel}' little difference in the yield,

the latter giving 9.1 bu. of large tubers per acre more than the for-

mer, but more of the potatoes being greened in level culture. In the

case of the irrigated potatoes there was an increased yield of 111 bu.

of large tubers per acre over the hilled potatoes not irrigated and 108

bu. per acre over those receiving level culture without irrigation.

Seven da^^s after the last irrigation determinations were again made
of the amount of moisture in the soil of each plat, this time of the

amount in and between the rows respectivel}^ The irrigated plat con-

tained about 6 per cent more water in the surface foot of soil under the

hills and 8 per cent more between the rows. The second foot of soil

contained about 2 per cent more water than the unirrigated plats.

With this increase in amount of soil water is associated an increased

yield of about 100 bu. of merchantable potatoes to the acre. “This
relation makes it very clear that the right amount of water at the

right time is a v^ery important factor in determining the yield. The
amount of water which was added to the soil this }"ear to secure this

increase in yield was only about 2 acre-inches, divided between 2 irri-

gations.”

Continued effects of fertilizing the soil, W. C. Latta {Indiana

Sta. Hjl- 1899^ pp. d8-50).—Corn has been grown continuously since

1880 on plats fertilized with either horse manure, gas lime, or ammo-
niated phosphate to study the residual effects of these manures. The
yields of grain and stover on the different plats are given for 10 }"ears

for the gas lime and phosphate plats, and for 16 }^ears for the horse-

manure plats.

The results show the effects of the lime and ammoniated phosphate
on grain yield to be slight and transient. The aggregate increase of

corn due to the residual effects of the horse manure has amounted to

131.8 bu. of grain and 6,212 lbs. of stover, estimated to be worth $55.11.
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“Adding the total yields of the most productive hill of the varieties together, and
subtracting from this sum the same total for the least productive hill, it appears that

the actual excess in yield of the seed from the most productive, hills was a trifle over

180 per cent. It is difficult to explain this difference in yield on any other hypoth-
esis than the difference in the inherent vigor of the samples of seed planted. It

must he remembered that the weight of the seed planted was the same, that the con-

ditions of growth were the same, and that the method of selection was rather against

the most productive hills, because while the largest tubers from the least productive

hills were used for seed, the majority of the largest tubers from the most productive

hills Avere rejected.

“This experiment has not tended to increase the yield of the varieties used,

because the most prodnctiA^e hills were continually hampered by haAong the seed

tubers cut up fine to keep them comparable to the least productive hills. It demon-
strates the increased vigor of the most productive hills and nothing more.

“It is believed that these exiAeriments, reaching as they do through 14 years, are

sufficient to demonstrate the principle that vigor in the potato jAlant, as in other

plants, may be maintained and increased by selection. The potato grower may
doubtless prevent the failure of his varieties by the method of seed selection indi-

cated in this article. Where the digging machine is employed, the best AA^ay to carry

out the plan Avould be to groAV a plat of potatoes each year on the best soil, to be

used expressly for seed selection, and to dig this plat by hand. The selected tubers

from this plat could be used the next season to produce the seed for the main crop

the folloAving year. This is substantially the method practiced by seed groAvers in

maintaining the Augor and purity of their seeds.”

Tests of the sugar beet in Pennsylvania, H. P. Armsby and E.H.

Hess {Pennsylvania Sta. Bui, pjj. S).—A continuation of work
with sugar beets previously reported (E. S. R., 10, p. 10). Eleven

varieties were tested. Tabulated data as to average size of beets,

sugar content, and percentage of purity are given for beets grown in

33 counties, and these data are summarized for the more important

sugar-beet districts of the State. A study was made of the best time

of harvesting. The average weight of the beets grown in the entire

State was 1.33 lbs.; average sugar content, 12.66 per cent; and aver-

age percentage purity, 81.8. About the last of October or first of

NoA^ember is considered the most suitable time for haiu^esting sugar

beets in PennsyHania. Original Kleinwanzlebener and Troensegaard

Elite were the 2 best varieties grown.

Test of corn-cultural implements, W. C. Latta {Indiana Sta.

Pjjt. 1899^ pp. 51-53).—The relative A^alue of a number of different

makes of cultivators for corn have been tested at the station continu-

ousl}" for 11 seasons. The results thus far obtained, in the opinion of

the author, seem to justify the folloAviug conclusions: “(1) The kind

of implement is not so important as thoroughness and carefulness in

using the same. (2) In well-drained soils, deeply broken and well

filled with humus, deep culture of the corn crop does not seem neces-

sary at any stage of its growth.”

Heport on experiments in 1899, J. R. Dunstan {Agr. Dept. Univ. Col., Notting-

ham \_and] Midland Dairy Inst., 1899, p>P- 35).—Report on cooperatiAm manure and

A^ariety experiments Avith potatoes, barley, and grass; on spraying charlock; and on

rotation, manure, and cropping experiments.
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New contribution to the question of the influence of tbe water content of

the soil on tbe development of tbe plant, C. von Seeluokst {Jour. Landic., 48

{1900), No. 2, pp. 165-177, pis. 2).—

A

study of the influence on the form and com-

position of oats and spring wheat of varying amounts of water in the soil and of

increasing and decreasing the water content of the soil at different stages of growth.

Action of sulphuric acid employed in watering clover and sugar beets, A.

Damseaux {Thil. Agr. [Brussels'], 15 {1899), No. 7, ])p. 619, 620).—-In these experi-

ments the plants were watered with a solution containing 24 gm. of sulphuric acid

to each liter of water. The results were positive. The production of stems and

leaves was diminished and the constitution of the plants modified. In the case of

the clover the yield was much reduced by the use of the acid. With sugar beets the

total yield and the percentage of sugar were both reduced. The quotient of purity

was slightly raised and the percentage of sulphuric acid in the ash almost doubled.

Russian cereals adapted for cultivation in tbe United States, M. A. Carleton

(
U. S. Dept. Agr., Division of Botany Bui. 23, pp. 42, pis. 2, figs. 2).—A general dis-

cussion is given of the characteristics of Russian and American grain soils, climatic

conditions of the grain belts of the two countries, etc., with notes showing the cultural

methods followed in Russia, and other data on each of 7 varieties of wheat, 3 of oats,

2 of barley, 2 of emmer, 6 of millet, and 1 each of Indian corn, I)uckwheat, Tambof

flat pea, and Polygonum iveynchii, recently secured from Russia for trial in this country,

and similar data on a number of other varieties of wheat and oats now being intro-

duced. Descriptive notes as to Russian methods of harvesting, threshing, cleaning,

and milling wheat are included in the bulletin, as is also a list of Russian cereals

already grown in this country, notes on the preparation of cereal foods in Russia,

and suggestions regarding the requirements of a proper test of new cereals.

Cotton, H. Lecomte {Le coton. Paris: J. B. Bailliere & Sons, 1900, pp. 496, figs. 37)

.

Tbe manuring of cotton, G. P. Foaden {Jour. Khecliv. Agr. Soc. and School of

Agr., 2 {1900) ,
No. 2, pp. 87-91).—The use of barnyard manure increased the yield

of cotton, but decreased the quality of the staple. Medium ai^plications of i:)oudrette

gave profitable returns, yielded a higher proportion of fiber in ginning, and produced

superior cotton. Experiments in the use of guano did not give conclusive results.

Culture experiments witb German, English, and French fodder beets

{Lancliv. Wcknschr. Sachsen, 2 {1900), No. 18, pp. 159, 160).—Tests of 10 German, 6

French, and 4 English varieties of fodder beets are reported. Yellow Eckendorfer,

Yellow Tannenkriiger, and Red Eckendorfer of the German varieties, in the order

named, have given the best results.

Experiments witb fodder beets, P. Thiele {Fiihling’s Landiv. Ztg., 49 {1900),

Nos. 4, PP- 143-146; 5, p>p. 185-187; 6, pp. 207-209).—Yariety and distance experi-

ments are reported. Yellow Tannenkriiger and Yellow Eckendorfer gave the best

yield of 11 varieties grown. Rows 14 in. apart gave better results than rows 12

in. apart.

Forage crops, W. B. Anderson {Indiana Sta. Rpt. 1899, j)p. 59-66).—Notes on the

culture and yield of the following forage plants grown at the station during the sea-

son: Corn, Kafir corn, sweet sorghum. Dwarf Essex rape, soy beans, cowpeas, field

peas, vetches, and combinations of Canada field peas and oats. Cooperative experi-

ments with some of these plants were carried out by farmers in different parts of the

State, the results of which are briefly noted.

Forage crops other than grasses; howto cultivate, harvest, and use them,
T. Shaw {New York : Orange Judd Co., 1900, pp. 287, figs. 29).—The author tells how
to cultivate, harvest, and use for the purposes of forage, corn, sorghum, non-saccha-

rine sorghums, plants of the clover family, other leguminous plants, rape, cabbage,

the common cereals, millet, root crops, and miscellaneous plants. Chapters are

given on successions of crops for continuous forage throughout the season in each of

the different sections of the United States, and on sheep pastures at the Minnesota
University Experiment Farm.
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Fertilizer experiments with hops ( BL Gerdeii- Hopfen- u. Kartqfelhau, 1 {1899), :S

No. 9, pp. 322-330).—Summarized results obtained by the German Hop Culture

Association in 1898. M
Fertilizer experiments with hops, T. Remy {Bl. Gersten- IFopfen- u. Kartoffelhau, «

1 {1899), No. 10, pp. 341-362).—Report on the use of different nitrogenous fertilizers §
for hops. The exj^^eriments were made at the Experimental Institute for Brewers in ?
Berlin and, in cooperation with the institute, l)y growers in different hop districts in |
Germany. Barnyard manure was one of the best fertilizers used. Sulphate of |
ammonia and nitrate of soda proved good substitutes for this manure. Large amounts I

of potash in one experiment seemed to increase the total ether extract and resin f

content of the hops grown. r

Notes on five years’ experiments on hop manuring-, B. Dyer {London: Vin~ *
ton & Co., Ltd., 1900, pp>. 21, figs. 12).—The object of these experiments has been W'

“ to ascertain how far nitrate of soda in the presence of an abundant supply of phos- ||'

phates and potash can be advantageously used as a source of nitrogenous food for M
hops.” Increasing amounts from 200 up to 400 lbs. per acre were used. The hops-^B

grown were examined independently by a brewing chemist and a commercial hop ^
dealer, and their relative values judged. In no instance did the use of nitrate affect 1

the quality of the hops injuriously. On the other hand, it considerably increased 1

the total yield of hops, and had a decidedly beneficial effect on their quality as com- }

pared with hops grown on plats which received no nitrate. The author believes |

that on soils otherwise liberally manured 400 lbs. per acre of nitrate of soda is a per-

fectly safe dressing for hops. In the author’s experience 600 lbs. per acre has given

the best results in a dry year.

Culture of leg-umes, C. Fruwirth {Anbau der Hdlsenfruchte. Berlin: Paul Parey,

1898, pp. 274, figs. 69).—This is another contribution to the series of Thaer-Bibliothek

agricultural books. The work is confined to podded plants such as beans, peas, and I
the like. The general part of the book treats of the botany of legumes, structure and I |l

,

development of the plant and seed, requirements as regards soil and fertilizers, basic ^ i

principles in the culture of legumes, statistics of legume culture, uses of legumes,, and ' I

place of legumes in a system of rotation, and as a salable seed crop. The special T *

part, occupying little more than half of the book, is devoted to considerations of the
|

1

botany, characteristics, culture, and uses of 24 species and varieties of legumes. # |l
j

The present status of rice culture in the United States, S. A. Knapp
( U. S.

^

Dept. Agr., Division of Botany Bid. 22, j)p. 56, pis. 3).—This bulletin notes briefly the f

history of rice and its introduction into the United States, and gives in detaiUbffi
'

methods of rice culture in South Carolina, Georgia, Louisiana, and southeast Texas, ® t

dealing especially with systems of irrigation and the use of the gang plow, disk har- "
(

row, drill and broadcast seeder, and twine binder as applied to rice culture in south- ^ I
j

west Louisiana and southeast Texas.
|

Historic and modern methods of milling rice are discussed, as well as the uses of 'll

rice and its by-products, soils adapted to .rice culture, prospects for the extension of jL
*

the industry in the United States, and the culture of rice in Asia and the Pacific c

Islands. Much statistical matter relative to imports of rice, production in the United -
1

States, etc.
,
is also included in the bulletin. -"

j j

Wild rice in Minnesota and Wisconsin, A. E. Jenks {Amer. Threslierman, 3 'ii

{1900), No. 2, pp. 18-54, figs. 9).—Methods followed by the native Indians in sowing L
and harvesting wild rice in these States are given. %

Sugar-beet investigations in Wisconsin during 1898, F. W. Woll {Wiscon-'^ I

sin Sta. Rpt. 1899, pp. 249-262, fig. 1).—The data of this article have already appeared ji

in Bulletin 71 of the station (E. S. R., 11, p. 143).

Culture of sugar beets in Egypt, G. P. Foaden {Jour. Khediv. Agr. Soc. and

School Agr., 2 {1900), No. 2, pp. 76-82).—Brief review of the sugar-beet industry in

Germany and France, with notes on the present status of the industry in Egypt.
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Applying- phosphatic manure to sug-ar beets in the row {Deut. Landw. Presse,

21 {1900)^ No. 38, p. 472 ).—The yields of sugar beets were considerably increased

when fertilizers were applied in the seed row over applications made broadcast.

Influence of increasing quantities of phosphoric acid and nitrogen in the

Culture of sugar beets, A. Damseaux {Bid. Agr. [Brussels'], 15 {1899), No. 7,pp. 616-

618 ).—Applying more than 700 kg. of superphosphate or 500 kg. of nitrate of soda in

these tests was not profitable.

Sugar cane: Culture, manufacture, and statistics, W. Tiemanx {Zuckerrohr:

Ku/tur,Fahrlkation, und Statistik. Berlin: Deutscher kolonial Yerlag, 1899, pp. 58).

Deep and shallow cultivation of cane in Audubon Park {Louisiana Planter,

24 {1900), No. 18, p. 285 ).—Shallow cultivation has given the best results. The

author believes that this method of cultivation of cane in Louisiana would increase

the yield of cane from 5 to 10 tons per acre.

The judging and culture of wheat for brewing purposes, T. Remy {Bl.

Gersten-Hopfen- u. Kartqfelbau, 1 {1899), No. 9, pp. 305-216).

Field tests of varieties of wheat, covering nineteen years, AV. C. Latta

{Indiana Sta. Ppt. 1899, jp- 54~58 ).—Tabulated data showing the average yield and

the characteristics of the grain and straw of 178 varieties of winter wheat and 11

varieties of spring wheat tested at the station during the preceding 19 years, with

notes and comments.

HORTICULTURE.

A study of the effect of incandescent gaslight on plant growth,

L. C. Corbett
(
West Virginia Sta. Bui. 62^ jgp. 79-110^ pis. 9, Jigs.

charts 7).—This bulletin reports the results obtained in a series of

greenhouse experiments carried on during the years 1895 to 1899 with

lettuce, radishes, spinach, tomatoes, sugar beets, and seedling cabbage,

mainly from an economic standpoint. Eight Welsbach incandescent

burners were used in the experiments, and these were so alternated in

position from time to time as to overcome local temperature and light

differences. Plans of the greenhouse used and photographic, diagram-

matic, and auxanometer records of the growth and development of

the different crops form an important part of the bulletin. Weighings

of the crops were made and the sugar beets grown analyzed. The
character and qualit}" of the arc and incandescent electric lights and

Welsbach gaslight as compared with sunlight are discussed by the

aid of ffgures.

The experiments with lettuce involved 12 distinct crops and nearly

10,000 plants. Transplanting the young plants from pots and using

an artificial light only during the period the plant occupied the per-

manent greenhouse bench was adopted after comparative trials as being

the best method for the growing of lettuce on a commercial scale.

The plants grown in artificial light v/ere taller, heavier, grew faster,

and matured quicker than plants grown from the same lot of seed

under normal conditions. In one experiment 400 plants exposed to

the stimulating inffuences of the artificial light for 46 nights weighed
68.56 lbs., while a similar lot grown under normal conditions weighed
49.43 lbs., an increase in favor of the former of 38.7 per cent.
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Radishes were grown between the rows of lettuce, as is commonly
practiced in commercial houses. The artihcial light notably increased

the development of the tops of the radishes and slightly increased the

size of the roots. The heliotropic effect of the incandescent light was

greater with radishes than with any of the other plants grown. The
stimulating inffuence of the incandescent light, on the other hand, was

greatest with spinach. It caused the production of seed shoots in the

row to a distance of nearly 8 ft. from the light. Spinach plants sub-

ject to the influence of the light grew faster and completed their

growth in less time than plants grown normally.

The records of the yield and date of first bloom of tomatoes grown
from seed and also from cuttings show no increase in weight of the

fruit grown in the light, though the blossoming period was from 8 to

18 days earlier and the individual fruits were generally larger than

when grown under normal conditions.

With sugar beets the tops, sugar content of the roots, and percent-

age of purity were considerably increased by the use of the incandes-

cent gaslight. The largest and heaviest roots, however, were grown
under normal conditions.

The range of stimulating influence of the incandescent light was
studied.

“The range of light is somewhat variable for different crops. In general the max-
iniinn growth was attained at 12 to 16 ft. from the light, while a perceptible increase

was noted at 24 ft.

‘
‘ The stimulating influence of the light as indicated by the growth of plants used in

the various tests is shown by the order in which the the sorts are named, the first

being the most susceptible: Spinach, cabbage, radish, lettuce, tomato.”

In a study of the periodicity of plant growth as modified by the

influence of the artificial light it was found that the most active period

of growth of lettuce subject to the influence of the incandescent gas-

light began at 11 p. m. and continued until 9 a. m., while with the

plants grown under normal conditions the most active period of

growth began at 4 a. m. and continued until 11 a. m. In the first

instance the period of growth was 10 hours and in the second 7.

In these experiments no injurious effects resulted from the use of

incandescent gaslight.

The use of chemical fertilizers in the forcing house, W. Stuaet
{Amer. Garni.

^ {1900)., No. ^68., p. 9Ij).—This article summarizes the

experience of the Indiana Station in the use of commercial fertilizers

for forcing lettuce under glass. The results are at variance with those

reported by A. T. Jordan (E. S. R., 11, p. 1039), the statement there

made that “chemical fertilizers are of little use in the forcing house”

being criticised.

In one test at the Indiana Station the soil used was composed of a

black loam sod composted with one-fourth of its bulk of manure. The
goil to which the commercial fertilizers were applied for comparison



HORTICULTURE. 49

’ was taken from underneath the sod used in the prepared soil just noted,

I “and was, therefore, poorer both in plant food and mechanical mix-

i ture.” The author states that the leaves of the plants grown in the
’ rotted sod and manure were softer, more leathery, and therefore less

' crisp and tender than those grown in the pots fertilized with the com-

I

mercial fertilizers, and did not keep so well when marketed. “ Plants

grown in the prepared soil and manure averaged 157.7 gm. in weight,

while those grown in the poorer soil with the addition of a liberal

dressing of raw bone meal averaged 169.3 gm. per plant, an increase

in favor of the latter of over 7 per cent.”

In another experiment a pot of the same soil to which commercial

fertilizers were added was mixed with an equal bulk of well-rotted

manure. The average weights of plants grown under the different con-

ditions are as follows:

“Soil and manure, 323 gm,
;
raw bone meal, 286 gm,; raw bone meal, nitrate of

soda, and muriate of potash, 334 gm. The increased product from the third lot over

that of the first, while only slight, is yet sufficiently marked to show the value of

chemical fertilizers in the forcing house, , , , Our best results have been obtained

with raw bone meal, nitrate of soda, and muriate of potash. The last 2 ingredients,

because of their immediate availability, should be used in moderate amounts, and, in

the case of nitrate of soda at least, should be applied in from 2 to 4 installments, ’ ’

The effect of transplanting on time of maturity, F. Cranefield

I

( Wisconsin Sta. Rpt. 1899^ pp. 312-315).—Tests were made to deter-

I

mine the correctness of the commonly accepted opinion that transplant-

1

ing promotes earliness and increases yield. Trials were made with a

number of vegetables both in the greenhouse and in the open field.

Seeds of Grand Rapids lettuce were sown in a greenhouse on January

15. February 5 one-half of the plants were taken up and reset in the

same places in the usual manner of transplanting seedlings. March 23

! the entire crop was cut and weighed. The average weight of the

I plants not transplanted was 42.4 gm., while the average weight of the

j

transplanted plants was only 36.4 gm., showing a gain of 16f per cent

I

in favor of the plants that were not transplanted.

In another trial cabbage seed was sown February 5. February 28

two-thirds of the plants were transplanted as in the previous trial, and
March 8 one-half of the transplanted plants were again transplanted.

May 3, 8 plants from each lot were cut and weighed. The plants that

had not been transplanted weighed 4,214 gm. Those that had been
' transplanted once weighed 2,993.5 gm. and those that had been trans-

planted twice weighed 2,241. 7 gm.
‘

‘ In this case the once-transplanted

plants fell 28.9 per cent behind the not transplanted, and those twice
transplanted fell 46 per cent behind the not transplanted. Several
other trials were made in the greenhouse with lettuce and radishes, and
all gave similar results.”

In a similar way 3 crops of tomatoes were grown. In each case

seeds were planted singly in flowerpots in the greenhouse. As in the
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case of the cabbage, one-third of ,the plants were not transplanted, one- B
third transplanted once, and one-third transplanted twice. As soon as H
the weather permitted, 10 plants from each lot were taken from the

||
pots and transferred to the open ground, every precaution being taken [ ^

to avoid injury to the roots. The total }deld of fruit in 3 years by the 5 I

plants that had not been transplanted w^as 1,174.8 lbs. Those that had f

been transplanted once yielded 1,131.2 lbs. and those that had been
\ ;;

transplanted twice 1,001.2 lbs.
^

*

In order to judge of the influence of transplanting on earliness, the
'

ripening season was divided into 3 parts and the yield calculated sep-
j i

arately for each part. During the first period the yield of the plants i I

that had not been transplanted was 105.2 lbs. Those that had been
||

transplanted once yielded during the same period 109.7 lbs., while
| i

those that had been transplanted twice yielded but 88.1 lbs. f

Experiments were also made in the open field with caulifiower, kale, t

collards, and two varieties of cabbage, the results showing a gain in
*

every case in favor of those plants that were not transplanted. ;

The conclusions, based on 3 years of experiment, are stated as |

follows:
,

'

‘
‘ Lettuce and other plants in the greenhouse, when given sufficient room to develop

and not transplanted, matured quicker and produced a greater yield than similar

plants that had been transplanted. In the case of tomatoes there was a slight gain
, ;

in earliness and yield in favor of the not transplanted plants, while those twice trans- r

planted were very evidently injured. Cabbage and allied plants when grown wholly
"

in the open ground were perceptibly injured by transplanting.

‘‘The general conclusion drawn from this work is that transplanting does not pro-

mote earliness nor an increased yield. Once transplanting, as of cabbage plants,
.

j|

from the seed bed to the field, or ‘pricking off,’ as commonly practiced in the green-

house, is necessary in order to economize room, but repeated transplanting of vege-

table plants is not advisable.”

Report of the horticulturist, A. L. Quaintance ( Georgia Sta. Rjyt.

1899^ gjp. l^S-139).—The effects of the freeze of February 13, 1899,

on orchard fruits are discussed, and tables are given showing the

results on 45 varieties of Japanese plums. As a whole, these suffered

more than peaches, some being entirely killed. Figs and Japanese

persimmons were killed to the ground. The injuiy to grapes was

light, though the varieties Eden and Seuppernong were seriously

injured. Apples, cherries, quinces, and native plums were not per-

ceptibly injured by the freeze.

Tables are given showing the effect of ringing on 195 varieties of

grapes, especially with reference to earliness and keeping qualities.

The results for the season show that the time of keeping of 22 varie-

ties was somewhat prolonged by ringing; with 60 varieties it was
shortened from 1 to 7 days.

Brief notes are given on the growth of onions, sweet corn, celery,

and asparagus. Applications of common salt did not increase the
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yield of asparagus, and when 5 tons of kainit were applied per acre

the yield was only slightly increased. The yariet}" Palmetto gaye the

best yield of 4 yarieties tested. The greatest 5uelds with asparagus

were obtained from plants set 18 in. apart in 4-foot rows. The shoots

of these plants, howeyer, were small, and for choice cuttings it is sug-

gested that plants should not be set closer than 4 by 4 ft.

Field notes of horticultural department, C. B. Waldron {North

Dahota Sta. Bid. pp. 1^93-533).—The influence of difi'erent fertili-

zers on the total yield and time of maturit}" of yegetables in the Red
Riyer Valley are reported for the years 1898 and 1899. The soil

selected was typical of the whole yalley. Difi'erent yarieties of beets,

onions, cucumbers, cabbage, lettuce, tomatoes, beans, radishes, peas,

and carrots were grown, each being fertilized with a complete fertili-

zer, superphosphate, kainit, nitrate of soda, salt, lime, and stable

manure, respectiyeW. The results are recorded in 54 tables. In no

case was there sutficient increase due to the fertilizers to warrant their

application, and it is thought that the method of handling the soil has

more to do with the production of yegetables in this yalley than the

application of fertilizers. Transplanting onions, eyen the ordinary

sorts, proyed profitable.

Preliminary report on experiments in pinching raspberry shoots,

E. S. Goff {Wisconsin Sta. Bpt. 1899., pp. ^75-282., p>l' —Experi-

ments made to ascertain to what extent the pinching of the tips

of raspberry shoots promotes productiyeness and increases the size of

fruit are reported. In the first experiment 6 rows each of Cuthbert

{Riibus strigosus) and Gregg {R. occidentalis) raspberries were used.

‘‘Two rows of each yariety were left unpinched; two other rows had

the shoots pinched as they attained the height of about 12 in.; the

remaining two rows of each yariety had the shoots pinched at about

12 in. high; and in addition the branches were pinched as they attained

the length of aboutT2 in. from the main shoot.” The result of the

experiment was that the canes which were not pinched at all yielded

slightl}" more than those that were pinched, the difi'erence being rather

the more noticeable with the Cuthbert yariety.

To ascertain the efi'ect of pinching the shoots on the size of the

beny, 100 were taken b}- chance from each plat and weighed.

“The pinching appeared to increase the size of the fruit a little, especially in the

Cuthbert variety.

“Xo difference could be observed in the different methods of pinching as to the

susceptibility of the plants to disease. It was observed, however, that the shoots that

were not pinched at all were killed back a little farther in winter than those that

were pinched. The shoots appeared to be more numerous in the pinched than in

the unpinched rows, and most numerous in the rows in which both the shoots and
laterals were pinched. This indication was fully confirmed when one of the planta-

tions was rooted out. The stumps from the unpinched rows showed the fewest stubs

of canes, and those from the twice-pinched rows showed the most.
’ ’
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case of the cabbage, one-third of .the plants were not transplanted, one-

third transplanted once, and one-third transplanted twice. As soon as

the weather permitted, 10 plants from each lot were taken from the

pots and transferred to the open ground, every precaution being taken

to avoid injury to the roots. The total ^deld of fruit in 3 years by the

plants that had not been transplanted was 1,174.8 lbs. Those that had

been transplanted once yielded 1,131.2 lbs. and those that had been

transplanted twice 1,001.2 lbs.

In order to judge of the influence of transplanting on earliness, the

ripening season was divided into 3 parts and the yield calculated sep-

arately for each part. During the first period the yield of the plants

that had not been transplanted was 105.2 lbs. Those that had been

transplanted once yielded during the same period 109.7 lbs., while

those that had been transplanted twice yielded but 88.1 lbs.

Experiments were also made in the open field with cauliflower, kale,

collards, and two varieties of cabbage, the results showing a gain in

every case in favor of those plants that were not transplanted.

The conclusions, based on 3 years of experiment, are stated as

follows:

‘
‘ Lettuce and other plants in the greenhouse, when given sutficient room to develop

and not transplanted, matured quicker and produced a greater yield than similar

plants that had been transplanted. In the case of tomatoes there was a slight gain

in earliness and yield in favor of the not transplanted plants, while those twice trans- ® Jl

planted were very evidently injured. Cabbage and allied plants when grown wholly il

in the open groundbvere perceptibly injured by transplanting.
|

“The general conclusion drawn from this work is that transplanting does not pro- I

mote earliness nor an increased yield. Once transplanting, as of cabbage plants,
||

from the seed bed to the field, or ‘ pricking off, ’ as commonly practiced in the green-
jj|

house, is necessary in order to economize room, but repeated transplanting of vege- M
table plants is not advisable.” t ..

-
'!-

Report of the horticulturist, A. L. Quaintance
( Georgia Sta. i

1899^ ])p. 123-139).—The effects of the freeze of February 13, 1899,

on orchard fruits are discussed, and tables are given showing the I

results on 45 varieties of Japanese plums. As a whole, these suffered ; L

more than peaches, some being entirely killed. Figs and Japanese •

||

persimmons were killed to the ground. The injury to grapes was I
light, though the varieties Eden and Scuppernong were seriously B
injured. Apples, cherries, quinces, and native plums were not per-

ceptibly injured by the freeze. I

Tables are given showing the effect of ringing on 195 varieties of
;‘|i(

grapes, especially with reference to earliness and keeping qualities. ^4

The results for the season show that the time of keeping of 22 varie-
|

ties was somewhat prolonged by ringing; with 60 varieties it was Sill

shortened from 1 to 7 days. ft” I

Brief notes are given on the growth of onions, sweet corn, celery, iji I

and asparagus. Applications of common salt did not increase the
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3"ield of asparagus, and when 5 tons of kainit were applied per acre

the yield was only slight^ increased. The variet}^ Palmetto gave the

best yield of d varieties tested. The greatest }delds with asparagus

were obtained from plants set 18 in. apart in 1-foot rows. The shoots

of these plants, however, were small, and for choice cuttings it is sug-

gested that plants should not be set closer than 1 by 1 ft.

Field notes of horticultural department, C. B. Waldron {N^orth

Dcikota Sta. Bui. pp. It93-53S).—The influence of difi'erent fertili-

zers on the total }deld and time of maturity of vegetables in the Bed
River Valle}^ are reported for the years 1898 and 1899. The soil

selected was typical of the whole valley. Different varieties of beets,

onions, cucumbers, cabbage, lettuce, tomatoes, beans, radishes, peas,

and carrots were grown, each being fertilized with a complete fertili-

zer, superphosphate, kainit, nitrate of soda, salt, lime, and stable

manure, respectivety. The results are recorded in 51 tables. In no

case was there sufficient increase due to the fertilizers to warrant their

application, and it is thought that the method of handling the soil has

more to do with the production of vegetables in this valle}^ than the

application of fertilizers. Transplanting onions, even the ordinary

sorts, proved profitable.

Preliminary report on experiments in pinching raspberry shoots,

E. S. Goff {Wisconsm Sta. Rpt. 1899^ p>P- 375-^83^ p>l. 1).—Experi-

ments made to ascertain to Avhat extent the pinching of the tips

of raspberry shoots promotes productiveness and increases the size of

fruit are reported. In the first experiment 6 rows each of Cuthbert

(Rubus strigosus) and Gregg {R. occidentalis) raspberries were used.

“Two rows of each variety were left unpinched; two other rows had

the shoots pinched as the}^ attained the height of about 12 in.; the

remaining two rows of each variety had the shoots pinched at about

12 in. high; and in addition the branches were pinched as they attained

the length of aboutT2 in. from the main shoot.” The result of the

experiment was that the canes which were not pinched at all yielded

slightly more than those that were pinched, the difference being rather

the more noticeable with the Cuthbert variety.

To ascertain the effect of pinching the shoots on the size of the

berry, 100 were taken b}" chance from each plat and weighed.

“The pinching appeared to increase the size of the fruit a little, especially in the

Cuthbert variety.

“No difference could be observed in the different methods of pinching as to the

susceptibility of the plants to disease. It was observed, however, that the shoots that

were not pinched at all were killed back a little farther in winter than those that

were pinched. The shoots appeared to be more numerous in the pinched than in

the unpinched rows, and most numerous in the rows in which both the shoots and
laterals were pinched. This indication was fully confirmed when one of the planta-

tions was rooted out. The stumps from the unpinched rows showed the fewest stubs

of canes, and those from the twice-pinched rows showed the most.”
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This experiment was not satisfactory for several reasons, and a

second and more extended one was undertaken. Two -thirds of an

acre was divided into 2 equal parts, one of which was planted to Gregg
and the other to Cuthhert raspberries. Each of these plats was further

subdivided into 3 plats.

“Each of these 3 j^lats was again subdivided into 3 smaller plats, containing 3

rows each. Each of these 3-row plats had 1 row that was left unpinched, I row
of which the shoots only were pinched, and 1 row in which both the shoots and
laterals were pinched. In the first plat of each variety, the s-hoots in the pinched

rows were pinched at 12 in. high; in the second plat they were pinched at 18 in.

high; and in the third plat at 24 in. high. Four shoots only were permitted to

grow to each plant. The plantation was carefully gone over at frequent intervals

and every shoot in the pinched rows was pinched at nearly the designated height.

The superfluous shoots and suckers were removed from each row and either counted

or weighed.”

The results of the experiment indicated: ^‘(1) That the high-pinched

rows yielded more fruit than the low-pinched rows; (2) that the high-

pinched rows yielded more fruit than the rows that were not pinched;

(3) that twice pinching gave no advantage in yield over once pinching;

(4) that the influence of the pinching is quite as marked in the Cuth-

bert variety as in the Gregg, and it seems to have been exerted in the

same direction.”

Observations were made on the effect of pinching on growth of

superfluous shoots and suckers. The results are shown in tabular

form.

‘
‘ The data clearly indicate that pinching the shoots stimulates the growth of

superfluous shoots and suckers. Pinching both the shoots and laterals appears to

stimulate the superfluous growth less than pinching the shoots only. This is prob-

ably because the second pinching, coming later in the season than the first, and

being made on a larger number of shoots, is a much more effectual check to growth

than is the first pinching.”

Observations were also made on the effect of pinching upon the

height and stockiness of the stems and upon the labor of covering

them for winter. As a result of these experiments the author is of

the opinion that the importance of pinching as a means of keeping

the growth of stems within bounds has probably been overestimated.

In the experiments there was but little difference as regards height

of canes and spread of branches between the plants pinched and those

unpinched; but the labor of covering the former was fully one-third

greater. The stems were decidedly more brittle and the branches

were more numerous in the pinched rows.

The experiments are to be continued. The following conclusions

are drawn from the data obtained up to the present time:

“In young plantations of the Gregg and Cuthbert raspberries grown under the

conditions noted for these experiments, pinching the shoots high, i. e., when about

24 in. tall, is beneficial to the yield, but that pinching at 12 in. high is of very doubt-
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ful value, as is shown in both experiments; also, that i^inching the lateral shoots is

not beneficial to the yield, and that pinching increases the growth of superfluous

shoots, and, in the Cuthbert variety, of suckers. Pinching also increases the cost of

covering for winter protection.
’ ’

Preserving fruit for exhibition, F. Cranefield (^¥i8consin Sta.

Rpt. 1899^ p>P' 309-311^ Jigs. 2).—Trials were made with a view to

finding a method of preserving fruit for exhibition purposes that

would preserve the color of the fruit as far as possible and at the same

time the form. Sulphur fumes, corrosive sublimate, salicylic acid, and

solutions of formalin in water were tried and found to be of little value.

Mixtures of formalin and alcohol were tried, however, as preserva-

tives for plums with considerable success. A formula containing 2

per cent of formalin, 20 per cent of alcohol, and 78 per cent of water

was found to be best suited to the purpose.

‘
‘ Plums put in the above mixture one year ago are at present well preserved. The

fruit remains firm, and in the case of the lighter colored varieties the color is well

preserved and the liquid remains clear. The color was not so well jDreserved in the

case of the dark-purple varieties. The Japan plums are especially well preserved

both in color and form. . . . Plums that were put in the mixture slightly immature

cracked badly in every case, while those put in fully ripe remained without crack-’

ing. Currants, raspberries, and blackberries placed in the formalin and alcohol

mixture mentioned above remained firm, but the color was not well preserved.”

Rose growing with chemical fertilizers, W. Stuart {Indiana Sta.

Rpt. 1899^ pp. 10-35.^ pds. J).—Extensive pot experiments covering a

period of 3 j^ears were made in fertilizing Kaiserin Augusta Victoria

and Perle des Jardins roses with dissolved boneblack, rock phosphate,

raw bone meal, acidulated ground bone, superphosphate, nitrate of

soda, and muriate of potash, for the purpose of studying the relative

effects of different forms of phosphoric acid alone and conjointly with

nitrate of soda and muriate of potash, on growing roses. A claj^ey

soil was generally emplov^ed. In some instances black loam was used

for comparison. The detailed results obtained with the different fer-

tilizers and soils are reported exhaustively in a series of 20 tables.

The author summarizes his conclusions as regards the results obtained

as follows:

‘
‘ There is every reason to believe from the results obtained in the several experi-

ments, that chemical fertilizers when proj^erly used may be made to serve every need
of the rose plant so far as food is concerned.

“The use of raw bone meal in every instance gave an increased yield over that of

the control plants, as well as giving a greater percentage of gain than did those

receiving other forms of j)hosphoric acid.

“ Pure bone meal is not injurious to rose x>lants, even when apjfiied in amounts
largely in excess of the requirements of the j^lant.

‘
‘ The acidulated bone meal, which has been used by florists and supposed to be

harmful, did not produce any noticeable injury, even when used in large amounts.

“As a rule, a combination of i:>hosphoric acid and nitrate of soda gave better results

than one of phosphoric acid and muriate of j3otash.
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‘‘Two or three applications of potash during the season was found to he preferable

to a single application, although in some instances no injury from the single applica-

tion was apparent.

“A larger number of Perle roses were produced from plants grown in a black than

in a clay loam, while the Kaiserin gave reverse results.

“ The subwatering method proved an efficient means of supplying the plants with

moisture. ”

Rose thrips were controlled in these experiments by frequent spray-

ing with a solution of Rose Leaf Extract of Tobacco, 1 part of the

extract to 75 parts of water.

Our gardens, S. R. Hole [London: J. M. Dent cfe Co., 1899, j>P- d04
,
pU. 8).—

Deals with the history and development of English gardens, the formation of a

garden, its constituent parts, herbaceous borders, and containing chax)ters on each of

the subjects, rose, rock, water, wild, cottage, children’s, town, and other gardens.

Suitable plants are suggested in each instance and their characters given.

Variations produced by grafting, and their inheritance [Gard. Chron., 21

[1900), Nos. 680, 2)p. 12, 13; 682, pp. 35, 36; 685, pp. 85, 86 ; 687, p. Showing
variations in growth, form, flowering, and chemical constitution. The article is based

on work by L. Daniel (E. S. R., 11, p. 343).

Preservation of fruits, vegetables, seeds, and bulbs, H. Coupin [La conserva-

tion des fruits des legumes, des graines, et des racines hulheuses. Paris: Octave Doin, 1899,

pp. 172, figs. 6).—A chapter, is devoted to each of the above subjects, and the mate-

rial in each chapter arranged alphabetically. With the fruits and vegetables most

attention is given to their preservation in the fresh and in the dried state. Dnder
seeds, duration of vitality and preservation against insect enemies are considered.

The chapter on bulbs gives directions for keeping a number of flowering sorts.

Experiments in forcing vegetables, J. Troop [
Indiana Sta. Rpt. 1899, pp. 82,

83).—These consisted of subwatering v. surface-watering experiments with tomatoes

and lettuce, and of fertilizing experiments with lettuce and peas. The results of the

tests are given but no conclusions are drawn.

The new asparagus culture, G. M. Hay [Amev. Gard., 21 [1900), No. 282, p.

344).—The details of growing asparagus from seed suitable for cutting 2 years from

date of sowing are given.

An experiment in pruning old trees, H. A. Aldrich [Trans. Illinois State

Hort. Soc., 1899, g>p- 48-54).—Old trees which had been subject to nonbearing for

years were given over to thorough pruning, the whole top being headed in from 1 to

3 ft. A yield of 20 to 30 bu. of apples per tree was obtained the first season, besides

a good growth of new wood.

Seaweed for fruit trees [Agr. Jour. Caj)e Good Hope, 16 [1900), No. 4, pp. 231,

232).—A brief note on the successful use of seaweed as a fertilizer and as a mulch for

fruit trees.

New varieties of fruit not yet generally introduced, S. A. Beach [Proc. West.

New York Hort. Soc., 1900, pjj. 34~41).—Notes on the quality and character of 12

varieties of apples, 2 of Japanese plums, 2 of grapes, and 2 of Domestica plums, as

yet little grown.

Note on the cider fruits of Germany—apples and pears, A. Truelle [Note

sur les fruits de pression Allemand—pommes et poires. Rennes: V. L. Caillot, 1899, j)p.

44).—The varieties of apples and pears most used for cider in Germany are described

and tables given showing their composition.

Russian apples in Indiana, J. Troop [Indiana Sta. Rpt. 1899, pp. 78-81).—Notes

on 43 varieties of Russian apples which fruited at the station during the season.
‘

‘ Not

one variety in the whole list can be classed as a winter apple in Indiana, ’ ’
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Investigations made by the State Board of Horticulture of tbe California

olive industry {Sacramento, WOO, })p. 83, figs. 39).—The history of olive growing

in California, methods of propagation, soils, causes of nnfrnitfnlness, pruning, graft-

ing, budding, varieties, methods of extracting the oil, packing, apparatus, pickling,

processing, grading, and pests affecting olives are popularly considered. The work

is based wholly on California conditions, methods, and practices.

Culture of the olive, N. Minangoin {Bui. Dir. Agr. et Com., 5 {1900), No. 15,

pp. 46-63).—Systems and methods of culture of the olive employed in Tunis.

The Russian olive, C. S. Harrison {Amer. Card., 21 {1900), No. 286, p. 405, fig.

1)

.—History and description of this ornamental tree in Nebraska.

The peach, C. Trebignard {Rev. Hort. et Vit., 32 {1900), No. 6, pp. 110-118, figs.

2)

.—Types of fruit branches and pruning are considered.

The service tree and its fruits, A. Truelle {Du sorbus domestica et de ses fruits.

Alenqon: E. Renault de Broise, 1898, pp. 23).—This discusses the varieties and uses of

this fruit in the different countries of Europe and gives directions for its propagation

and culture.

Culture of tree and bush fruits, A. Du Breuil
(
Culture des arbres et arbrisseaux

d fruits de table. Paris: G. Masson, pj}. 693, figs. 55).—In the general part of this

work all the operations of the orchard are considered. The special part takes up all

the more important orchard fruits, including citrus fruits, figs, apples, pears, cherries,

and the like, table grapes, nuts, etc., and gives complete cultural directions for each.

Analysis of prickly pear, C. F. Juritz {Rpt. Senior Analyst, Cape Good Hope,

1898, pp. 63-66).—The composition of the young and older leaves, stalk, and inner

portion of the stalk of the prickly pear is reported.

The culture of coffee {Bol. Agr. Min. e Ind. {Mexico~\, 9 {1899), No. 3, pp. 4-172,

figs. 23).—A comprehensive article on the history, botany, chemistry, culture, and
manufacture of coffee.

The establishment of a coffee plantation, F. W. Morren {Beihefte Tropenpflan-

zer, 1 {1900), Nos. 2, p>p. 39-71, figs. 8; 3, pp. 75-118, figs. 6 ).

—

Directions for prepar-

ing the land, planting, manuring, cultivating, and pruning the trees, and harv’^esting

the crop, with notes on injurious insects and diseases affecting the trees.

Present status of coffee culture in Brazil, F. W. Dafert
( Ueber die gegenwdrtige

Page des'Kafieebaus in Brasilien. Amsterdam: J. H. de Bussy, 1898, p>p. 63, charts 4)-

A cocoanut analysis, F. Bachofen {Queensland Agr. Jour., 6 {1900), No. 4, p.

297).—The draft of the cocoanut on the soil is shown by the ash analyses reported of

the husk, shell, kernel, and milk of the fruit.

Manual of practical viticulture, E. Durand {Manuel de viticulture pratique.

Paris: J. B. Bailliere & Sons, 1900, pp. 4^4, figs- 147).—Chapters are given on th©

organography and physiology of the vine, biological cycle, climate and soils, propa-

gation, cultivation, pruning, training, manuring, pests, and like subjects, making the

work a very complete treatise on practical viticulture.

Some hints on ornamental planting-, C. B. Waldron {North Dakota Sta. Bui.

41, pp. 471-491, figs. 3).—Popular suggestions to the farmers of the Northwest on the

planting of ornamental and economic trees and shrubs, with notes on some of the

more essential principles of landscape gardening. There is appended a paper on
“Locating shrubs for effect,” by F. H. Nutter, and a table of hardiness of deciduous
trees and ornamental shrubs and vines taken from Minnesota Station Bui. 24 (E. S.

R, 4, p. 653).

DISEASES OF PLANTS.

Notes on various plant diseases, F. C. Stewart {N~eio York State

Sta. Bui. 161},^ pp. W7-221., pis. Jq ).—Notes are given on a bacterial

rot of onions, powdery mildew on field-grown cucumbers, dodder on
cucumbers under glass, on the possible cause of the Baldwin fruit spot,
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a fasarium leaf spot of carnations, and Choetomimn contortwn on bar- _

ley seedlings.

In the summer of 1898 it was reported to the station that in the
j

onion region of Orange County, N. Y., the bulbs were rotting badl}^,

and upon investigation it was found that in nearly all the helds there

was a considerable amount of rot. Two forms were recoffuized, one

which starts at the bottom of- the onion and the second which starts at

the top or neck. The latter kind was much more common and consti-

tuted probably 80 per cent of the total amount of rot. Upon cutting

open the affected bulbs, it was generally found that 2 or 3 of the outer

scales were perfectly sound, while the remainder of the bulb was a

rotten mass. Microscopic examinations of the rotten tissues showed
the absence of fungi, but there were swarms of a medium-sized motile >

bacillus which doubtless causes the rot. Bulbs so affected showed in "

addition a growth of fusarium, which aids materially in destroying the

onions, and in some cases this may be the primary cause. As yet no

attempt has been made to determine the identity of the organism caus-

ing the disease. Experiments were conducted in the laboratory which

showed the necessity of an abundant water supply for the production

of the disease, and as the onion fields had ])een frequently inundated

on account of the heavy rainfall during the season, the conditions

were favorable for the presence and rapid spread of the disease.

The powdery mildew on field-grown cucumbers is reported by the

station, although the identity of the fungus is a matter of some
conjecture. While powdery mildew has been known to occur on

cucumbers grown under glass, this is probably the first report of its

occurrence in the field. There seems to be little likelihood of its

becoming epidemic, and should it do so, it probably would not be

difficult to control.

The author reports the occurrence of dodder, probably Ouscuta gro-

novii^ on cucumber plants grown in the station hothouse.

Investigations were conducted to determine whether the Baldwin

fruit spot is caused by fungi or bacteria. This disease, which is quite

characteristic on the Baldwin apple, occurs in the form of conspicuous

spots on the surface of the fruit. The spots vary in color from light

to dark brown, are generall}^ circular in outline, although sometimes

quite irregular, but always with the corners well rounded and sharply

delimited from healthy tissue. Underneath the surface spots the tissue

is light brown, dry, and spong}^ for a distance of ^ to in. This

spongy tissue is not bitter to the taste, or at least but slightly so.

Microscopic examination of the tissue revealed no fungi or bacteria

which could be definitely demonstrated. From the results of the

author’s study, he concludes that this form of apple fruit spot is not

caused by fungi or bacteria and that the real cause is unknown.

A report is given of a fusarium occurring on the carnation, result-

ing in leaf spot. The plants had been growing under conditions espe-
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dally favorable to fungi, being situated so that the direct sunlight

never reached them. The spots varied in length from i to 1 in. and

were co'vered b}^ a pinkish-gra}- mold dotted in the center with yellow

spore masses of the fusarium. The funguis was evidently parasitic on

the leaves, but careful examination revealed the fact that in eveiy case

the spots originated in a rust sorus. It appeared that the fungus was

unable to attack the uninjured leaf, but when the epidermis Avas broken

by rust, it Avas able to enter and bring about the decay. Inoculation

experiments, it is thought, Avill show that this fungus is identical Avith

that causing carnation stem rot.

A report is giA^en of the occurrence on barlcA^ seedlings of the peri-

thecia of Clmtomiiun contortum. This fungus was pre\dously noted

as occurring on lily bulbs in a greenhouse on Long Island, Avhere it

was discoA^ered bv the author in 1895. No report had been made of

the occurrence of this fungus from that time until the present, when
it was found on barley. The indications are that it is not parasitic,

but that the spores had become attached to the barley seeds before

they were planted.

Corn smut, J. C. Arthur and W. Stuart {Indiana Sta. Idj)i- 1899^

])p. 8d~lS5^ pis. cliart 1).—A detailed report is given on corn smut,

the iiiA^estigations of the authors and others being drawn upon. Corn-

smut experiments haA^e been conducted at the station for about 10

years, in which the life history of the fungus has been studied, together

with possibilities of discovering methods for prevention. An histor-

ical resume is given of the experiments Avith corn smut, the proper

scientific name of which the author claims is Ustilago 2em. The life

history of the fungus, as shown by the deA^elopment of the spores, etc.

,

is described at considerable length. The influence of weather and

maturity on infection, the distribution of the smut pustules OA^er the

plant, and prevention by spraying are discussed at some length.

Details of some of these investigations haA^e been preAUously reported

(E. S. R., 8, p. 317).

Experiments in which corn plants were sprayed with Bordeaux mix-

ture and other fungicides showed that the disease can be controlled,

but the economic consideration places such treatment out of the possi-

bility of utilization. It is recommended that all smut masses be

destroyed by burning or putting in boiling water. The efi'ect of smut
on animals, as shown by a careful review of literature, is giA^en,

together with notes on the digestibility of the smut fungus. A sum-
mary is gLen by the authors of their inA^estigations, and an extensive

bibliography on the subject completes the report.

Club root, W. Haavk {Bpt. Agr. JExpts. Cornwall County Council

1898.^ pp. pds. 7).—Experiments in the treatment of club root

of turnips are reported. Lime Avas applied in different quantities at

various depths and at difierent seasons. A plat of land receiving 6
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tons of lime per acre and frequently cultivated to a depth of about 3

in. yielded, with a basic slag fertilizer, 18 tons, 952 lbs. of roots per

acre, and with superphosphate, 11 tons, 308 lbs. of roots per acre. On
the basic slag the number of sound roots per pole was 156, and of dis-

eased roots, 126. On the superphosphate the number of sound roots

was 51, and of diseased roots 132.

Another plat similarly treated in all respects, with the single excep-
|

tion that it was cultivated only occasionally and then to the depth of

onl}^ i in., yielded, with slag, 13 tons, 611 lbs. of roots per acre, and

with superphosphate, 9 tons, 1,901 lbs. On the slag in this case the

number of sound roots per pole was 102 and the number of diseased ^

roots 186. On the superphosphate there were only 60 sound roots

per pole, but 111 diseased roots. ‘‘It will be seen that both on the

slag and superphosphate halves of the plats the figures are conclusively

favorable to the thorough incorporation of the lime with the soil.”

In studying the quantity of lime that should be applied, the plats

just referred to, receiving 6 tons of lime per acre, were compared with .

similar plats receiving 8 tons per acre. The turnips on slag receiving

6 tons of lime per acre yielded 18 tons, 952 lbs. of roots per acre,

while the plat treated with 8 tons of lime produced only 18 tons; but

on the plat receiving 8 tons of lime, more than 5 out of every 6 roots

were sound, while on the other plat nearly one-half of the roots were

more or less diseased. The figures for the plats receiving superphos-

phate were very different, but the general results were the same. The
yields of turnips on the plats receiving basic slag and those receiving

superphosphate, as reported in the first experiment above, are, as i

already indicated, highly favorable to slag; but when the lime was i

applied in June instead of in the autumn, as in that case, the amount

of yield on the respective plats was reversed, but was in each case

much less than when lime was applied in the fall.
;

Tests of kainit and sulphate of iron showed that both were equally

powerless to check the disease. Sulphate of copper checked the dis-

ease to a small extent. Experiments are now in progress to determine '

whether the micro-organism causing the disease can survive passage

through an animal.

Apple-tree anthracnose, A. B. Coedley {Oregon Sta. Bui. 60^

VP‘ S.)—For several years there has been known in the apple

orchards of western Oregon, Washington, and British Columbia a

more or less serious disease which is locally known as canker, dead j'

spot, or black spot. Investigations on the part of the author have led
^

him to the conclusion that this is an undescribed disease caused by a

species of Gloeosporium, to which the name G. malicorticis has been

given. In order to avoid confusion, he proposes for this disease the

common name apple-tree anthracnose.
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The disease principal!}" attacks the smaller l)ranches, although occur-

ring sometimes on the larger ones and often on the trunks of young

trees. It appears in the fall, soon after the autumn rains begin, as

small, irregular, slightly depressed brown areas of the bark. During

the fall and winter its spread is very slow, but with the recurrence of

spring it spreads rapid!}-, until an area of several inches in diameter is

infected. Occasionally a single area completely girdles a branch, kill-

ing at once its distal portion, but more commonly a dead spot occurs,

from which, in the course of a few months, the bark sloughs olf, leav-

ing an ugly wound, which heals very slowly. The cause of the disease

is mentioned and the fungus brietly characterized. The fungus has

been isolated and grown on various cultures and inoculation experi-

ments successfully made.

As possible remedies, the author suggests the use of Bordeaux mix-

ture or ammoniacal copper carbonate, together with pruning of badly

infested trees.

The New York apple-tree canker, W. Paddock (N'eiu York State

Sta. Bui. 163., pp. 179-206^ ^^^5. 6’).— In 1898 the station authorities

were requested to investigate the cause of the dying of trees in an

orchard in East Bloomfield, N. Y, The orchard in question originally

consisted of 125 acres. The trees on 30 of the 80 acres in one part

were ruined by the canker and had been taken out, and one-half of

the trees on the remaining 50 acres are now of little value.

The owners have noticed the disease for at least 6 or 8 years, but it

has increased rapidly only in the last 3 or 1 years. It showed a

decided preference for certain varieties, the Twenty Ounce being the

most susceptible, followed by Baldwin, Wagener, Greening, and King,

in the order named. Tallman Sweet appears to be practically free

from the disease.

Investigations as to the possible cause of the 'disease resulted in the

discovery that it was due to the same cause as the black rot of the

apple {Sp)Ji(Brop)sis malmnovi). More than 50 successful inoculations

were made in 1898, and in 1899 the experiments were repeated many
times with the same result.

The geographical distribution of the fungus, as determined from
circular letters sent to various stations, is as follows: Connecticut,

Indiana, Maryland, Michigan, Pennsylvania, and Vermont, and proba-

bly in Illinois, Maine, Massachusetts, Minnesota, New Jersey, IVest

Virginia, and portions of Canada.

The author thinks it probable that when the disease becomes more
generally known it will be found in many of the apple-growing sec-

tions of the Northern, Central, and New England States.

The appearance of the disease may be recognized by the occurrence

of dark enlarged sections on the larger limbs which, upon closer exami-

3809—No. 1 5
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nation, sliow a much rouglieiiexl and tliickeried l)ark, and in mau}^

instances a portion of tlie wood is laid ])are. The dead }>ark on many
diseased limbs clings tenaciously to the decaying wood, which is a

feature that distinguishes this canker from sun scald. The area of

Ijare wood is often small as compared with the extent of swollen bark.

The progress of the disease is marked by numerous pits and scars,

.

showing where the fungus was able to live until it gained entrance to

the cambium through some injury. The scars are usually circular in

form and ma}^ l)e outlined by 2 or more concentric lines. The fungus

shows a preference for the larger limbs of mature trees, although the

trunks and branches of .young trees, as well as the small limbs and

twigs of a current season’s growth, suffer from its attack. While the

extent of injuiy done to the orchards can scarcely be estimated, it is

the author’s belief that it is one of the worst diseases which the

orchardist will have to contend with, since it attacks the tree directly

instead of the foliage.

Infection, it is stated, takes place in the spring of the year, and the

presence of the fungus is indicated in a newly-infected limb by the

appearance of a small area of discolored bark. This area extends

slowly as the fungus grows outward until midsummer, when a definite

boundary forms between the dead and living bark. The season’s

growth is stopped by the 1st of August, and in some instances pyc-

nidia containing mature spores were found at that time. The myce-

lium was unable to penetrate to the cambium through the living bark,

but those spores which chanced to fall and germinate in a wound pro-

duced the cankers. There is some evidence that the mycelium lives

over winter and continues its growth the following spring.

Among preventive measures, the author recommends that special

attention should be paid to the sanitary condition of the trees. The
practice of scraping and whitewashing the trunks, now largely in dis-

favor, is recommended for adoption in localities where canker is severe;

also washing the trees with a whale-oil soap mixture, spraying with

Bordeaux mixture, cutting out cankered limbs, and covering the

wounds with Bordeaux mixture or some other fungicide. The time

for spra^dng is given, the first application to be made at the time that

the leaf buds begin to open, a second a week before the blossom buds

open, a third as soon as all the blossoms have fallen, and a fourth 10

days or 2 weeks later.

The investigations of this disease were continued in 1899, and it was

found that a number of fruit trees are attacked b}^ species of Sphae-

ropsis. The author’s investigation would seem to indicate that the

number of species can be materially reduced, since there is great proba-

bility of the same species occurring in a slightly modified form upon

a number of hosts.



DISEASES OF PLANTS. 61

In 1898, while preliminary studies in apple canker were being con-

ducted, a body blight of pear trees was discovered in which a Spha3-

ropsis was found abundant, commonly associated with Macrophoma

malorum.

Notes are given on a Pacific-coast apple-tree anthracnose, which is

described elsewhere (E. S. R., 12, p. 58), and a European canker due

to species of Nectria.

Plant diseases, A. L. Quaintance {Georgia Sta. Rpt. 1899, pp. 139-141).—Brief

notes are given on the occurrence of a number of diseases, with suggestions for their

prevention. Among those enumerated are the Macrosporium disease of tomato plants

and eggplants, Sclerotium disease of Irish potatoes and tomatoes, a rot of tomatoes,

the black rot of grapes, the brown rot of grapes, celery blight, and soft rot of sweet

potatoes.

Divers diseases discussed, F. H. HALL(A'gic York State Sta. Bui. 164, popular ed.,

pp. 5).-—A popular edition of Bulletin 164 of this station, in which a number of plant

diseases are discussed (see p. 55).

Report of the botanist, C. E. Bessey {Rpt. Nebraska State Bd. Agr. 1898, pp.

139-161).—A preliminary account of the diseases of the farm crops of Nebraska.

The diseases of the potato, E. Gain {Sta. Agron. Nancy Bid. 1, 1899, pp. 40-51 ).

—

The author divides the diseases of the potato into 2 categories based upon their

importance. In -the first are placed the dry rot, wet rot, Phytophthora, and a spot

disease called frizolee. In the second class are considered potato scab, Ehizoctonia,

a disease due to Spongospora solani, and the greening of the tubers. The causes of

these various diseases are described, together Avith their effects upon the host plants,

and suggestions are gi\mn Avherever known for the prevention of the diseases.

Smut in wheat {Agr. Jour. Cape Good Hope, 16 {1900), No. 3, p>p. 147-152).

Gumming* disease in cane {Interned. Sugar Jour., 2 {1900), No. 14, pp. 97, 98).

Asparagus rust, P. H. Rolfs {South Carolina Sta. Rpt. 1899, p. 17).—Asparagus

seed from a field of rusted asparagus carried many spores, although the berries did

not appear to be diseased.
‘

‘ Though direct evidence is wanting, it seems altogether

probable that seedlings raised from such seeds avouIcI contract the disease.^’ Uredo
spores AA’ere found on stocks of tAVO-year-old plants in a diseased field two or three

inches below the surface of the ground. In such cases burning OA^er the beds, Avhich

has sometimes been recommended, Avouldnot eradicate the disease. It is not consid-

ered advisable to plant seed gathered from a rusted field, nor to set out a plantation

Avith plants from such a source.

Fruit tree enemies, E. H. Potter {Card. Chron., 3. ser., 27 {I960), No. 681, p.

20).—Notes are giA^en on canker, inildeAV, gumming, and numerous insect enemies,

Avith suggestions for their suppression.

Canker—an enemy of the apple, F. H. Hall and W. Paddock {New York

Stede Sta. Bui. 163, popular ed., pp. 6, pis. 2).—A popular edition of Bulletin 163 of

the station (see p. 59).

Diseases of the olive, L. Naa^arro {Bol. Aejr. Min. e Ind. \_Mexico'], 9 {1899), No.

2, 2P^. 3-115, pis. 12)

.

—This article is in the nature of a general treatise on olive

diseases. The diseases of the olwe are considered under the folloAving fiAm heads:

Influences of the soil, influences of the atmosphere, diseases caused by vegetable

parasites, injuries caused by insects, and diseases produced by faulty systems of

cultiA^ation.

Fumagine and its treatment, L. Degrully {Prog. Agr. et Vit. {Ed. L’Est), 21

{1900), No. 6, pp. 165, 168).—Notes are given on fumagine, or sooty mold, occurring

on the foliage of the grapes. As the fungus follows attacks of plant lice, the use of
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insecticides is advised, the petroleum soap or similar mixtures being recommended.

Another formula highly commended is water 100 liters, quicklime 20 kg., and heavy

coal oil 8 kg. Winter washes are also advised.

Fung-i occurring in the greenhouses of the Berlin Botanic Gardens, P. Hen
NiNGS ( Verhandl. Bat. Yer. Brandenburg, 40 {1898), p. 109; abs. in Centbl. Bakt. u. Par.,

2. Abt., 5 {1899), No. 20, pj). 687-689) .—An extensive list of fungi and their host plants

is given.

The nematode and ammonia salts, C. Schreiber
(
Rev. Gen. Agron. Louvcdn, 9 ‘

{1900), No. 3, 2^p. 97-102).—This is an account of experiments during 1897, 1898, and

1899 on the use of ammonia salts to destroy nematodes in the soil. Ammonium
chlorid and nitrate proved effective for this purpose.

Notes on Bordeaux mixture
( Wiener Ulus. Gart. Ztg., 24 {1900), No. l,pp. 13-15)

.

Potassium permanganate as a fungicide, A. Chevallier {Prog. Agr. et Vit.

{Ed. L’Est.), 21 {1900), No. 4,pp> 113, 114)-—Potassium permanganate IGO gm., soap

200, and water 100 liters, is said to make a convenient and efficient fungicide for

combating black rot and grape mildew.

On the use of calcium carbid as a fungicide, F. Gallet {Prog. Agr. et Vit.

{Ed. L’Est.), 21 {1900), No. 4, pp. 126, 127).—Notes the successful use of this

substance for the prevention of oidium.

ENTOMOLOGY.

Insect notes for 1899, A. L. Quaintance ( Georgia Sta. Rpt. 1899,

jjg). IJpl-lJiB).—Some experiments were conducted in the destruction

of Agjhis mali. A 10 per cent mechanical mixture of kerosene and

water killed 50 per cent and a 15 per cent mixture killed 90 per cent

of the insects without injury to the trees, while a 20 per cent mechani-

cal mixture killed 92 per cent of the insects, but killed the tree.

Rose Leaf, 1 part to 48 parts of water, killed 98 per cent of the

insects. Nikoteen in the same proportion killed from 99 to 100 per

cent of the insects, while whale-oil soap, 1 lb. to 6 gai. of water, killed

96 per cent of the insects. These 3 remedies caused no injuries to the

trees. Rose Leaf proved almost as effective as Nikoteen, and is much
cheaper.

The harlequin cabbage bug {Murgantia histrionlca) was unusually

abundant during the year. A 10 per cent mechanical mixture of kero-

sene and water killed about 15 per cent of this insect, a 15 per cent

mixture killed from 35 to 40 per cent, while a 20 per cent mixture

killed about 85 per cent of the bugs, but the latter mixture injured

the plants considerably. Nikoteen, 1 part to 32 parts of water, killed

about 45 per cent of the insects, and Rose Leaf, 1 part to 32 parts of

water, killed none of the insects, although it seemed to act as a

repellent.

The author states that despite the severity of the winter of 1898-99,

injurious insects caused more than the usual amount of damage through-

out the State during the year.

The latter part of the report is a reprint of an article already noted

(E. S. R,, 11, p. 952).
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The peach-tree borer, M. V. Slingerland {New York Carnell Sta.

Bui. 176.,pp. 155-233^ficjs. 16; al)ridgeded..,pp. 16^ figs. The chief

purpose of this bulletin is to present the results of an extended series

of experiments with various remedies for the destruction of the peach-

tree borer. Besides the discussion of remedies, however, the author

presents an account of the habits and life histoiy of the insect, so that

the bulletin is considered a sort of compendium of knowledge concern-

ing the peach-tree borer.

The insect lives only a short time in the adult stage and the larvae are

not known to leave the peach tree during their development. The dis-

tribution of this insect is, therefore, brought about for the most part

by means of infested nursery stock. The author describes the appear-

ance of infested trees, with an account of the gummy exudations.

The insect is probably single brooded everywhere in the United

States. In New York the moths appear from June until September.

The eggs are laid within a few hours after emerging, on the trunks of

trees from 6 to 18 in. from the ground. They hatch in about a week

and the young larvae immediately make their way into the bark. At

the beginning of winter the larva prepares for hibernation, either in

its burrow or in a thin case on the surface of the bark near the soil.

The larvae begin spring feeding about May 1, and most of them become

full grown by June. The author presents an account of the natural

enemies of the peach borer, of which one species {Ep>liicdies irritator)

was bred by him for the first time.

The author’s experiments with remedies against the peach borer

extended over a period of about 4 years. An orchard of nearly 400

peach trees of 5 varieties was planted near the insectary for experi-

mental purposes. The author considers the following substances

injurious to the trees, and therefore dangerous: Paris green and glue,

Raupenleim, Dendrolene, white paint, w^hite paint and Paris green,

and printer’s ink.

Among efi'ective remedies the following are mentioned: Hale’s

wash (2 applications), mounding, tarred paper, tobacco stems, gas tar,

and digging out. In general it may be stated that remedies against

the peach borer are not very successful.

Experiments in growing tansy about peach trees showed that this

plant had very slight effect in repelling the borer, but tobacco stems

tied about the base of the tree had a noticeable efi'ect. In experi-

ments with the mounding method the soil was usually heaped up to a

height of from 6 to 10 in. about the base of the trees. The results

indicate that from one-half to seven-tenths of the borers were kept

out by this method. In experiments with tarred paper, which was

wrapped about the base of the tree, the results indicate that from one-

half to seven-eighths of the borers were kept out. It is suggested that

probably ordinary paper if carefully applied would prove as effective
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as tarred paper. Quite extensive experiments were carried on with ^

wire cages placed about the trees, and it was found that although this

method seemed promising from a theoretical standpoint, it proved

useless in its practical application. An asafoetida and aloes wash was

applied to some of the trees for the purpose of determining whether

otfensive-smelling substances had any effect in deterring the adult

insects from laying their eggs upon the trees. The results were

negative. Various soap washes, whitewash, and lime-sulphur-salt

wash proved to be practically ineffective, as did also hydraulic cement ^

wash. The Paris green and glue wash killed the trees within a few I

weeks. With regard to the digging-out method, the author states T'

that this is the “only thoroughly successful and safe way of killing I

the peach-tree borer.” He recommends, however, that it be com- T
billed with one or another of the .methods classified as effective, the I

particular combination to be made depending on the special circum-
|

stances of each case. |

An extended bibliography is given of the peach-tree borer from
|

1749 to the present time. i

Preliminary report on the insect enemies of forests in the
|

Northwest, A. D. Hopkins (ll. S. Dejpt. Agr.^ Dimsion of Entomol- I

ogy Bui. ^7, n. ser.^ 27).—This preliminary bulletin contains a \

detailed itinerary of a trip by the author through the Northwest and |
a general account of observations made upon this trip. Especial f

attention was given to the stud}^ of the Scolytid enemies of forests of
|

the Northwest. Among the trees of which the insect enemies were i

studied, the following may be mentioned: Redwood, western yellow
|

pine, sugar pine, silver pine, red fir, tideland spruce, red cedar, west- i

ern hemlock, lowland fir, noble fir, and western larch. }

Popular notes are given on the influence of farming methods and

lumbering methods upon forests and upon the relation of forest fires

to depredations by insects. Brief notes are also presented upon the >

relation of insect enemies of trees to forest fires, the relation of the

diseases of trees to insect enemies, and the interrelations of forest > i

fires, insects, and fungus diseases.
j

Among forest insects of the Northwest which are considered of the I

greatest economic importance, the following may be mentioned: g

Dendroctonus hrevicornis^ D. siinilis., Bcolytus proeceps^ Afelanophila r
drummondi, and Neop>liasia menctpia. f
Paris green for the codling moth, C. W. Woodworth and G. E. 1

Colby {^California Sta. Bui. 126^ gW' —During the past 3 hi

or 4 years complaints have been made of the uncertain results i

obtained from spraying with Paris green. A circular letter was sent
;

i

to entomologists and editors of agricultural newspapers for the pur-
,

pose of obtaining statistics upon the question of the quality of Paris
|

green. The answers to this circular letter indicated that in some cases ’
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good and rather uniform results have been obtained T)v the use of

Paris green, while in an equally large number of cases the Paris green

was found to be unreliable.

The author recognizes 3 classes of unsatisfactoiw Paris green

—

bogus, adulterated, and low g'rade. In bogus Paris green, substances

are substituted for the copper and arsenic of the ordinarv Paris green.

In adulterated Paris green, white powders, such as gypsum or flour,

are added to increase its weight. In the low-grade Paris green there

is a low percentage of arsenious oxid in combination, and the requi-

site percentage of arsenic is secured by the addition of free or solu])le

arsenious oxid. White arsenic has long been known to be injurious

to foliage. The chief feature of Paris green which has made it a

standard insecticide is its insolubility, and the addition of free

arsenious oxid renders the substance dangerous and worthless as an

insecticide. Two forms of poisoning from this substance may be

recognized—the acute and chronic. In acute poisoning- the leaves

show a blackening within 21 hours after the application of the insecti-

cide. In chronic poisoning the leaves become prematurely yellow and

drop off within 2 or 3 weeks after the application is made.

A sample of Paris green manufactured in New York City, upon
anabasis, was found to contain 23.6 per cent of its weight of free

arsenious oxid which was soluble in water. Another sample sent to

the station contained 29.1 per cent of soluble arsenious oxid. Such

grades of Paris green must, of course, be condemned, as they would

cause excessive injury to the foliage of fruit trees. A sample of

barium arsenite which was analyzed at the station contained 27.61 per

cent of free arsenious oxid. One sample of ‘‘pink arsenoid,” or lead

arsenite, contained only 3.21 per cent of free arsenious oxid, while the

content of combined arsenious oxid was 10.02 per cent. This sample

would not be dangerous to foliage and could be recommended. A
sample of copper arsenite contained 7.82 per cent of arsenious oxid,

and is, therefore, to be considered as dangerous. A sample of pro-

prietary arsenical spray known as Paragrene was examined under the

microscope. It was seen that the sample contained a considerable

quantity of gypsum and also crystals of white arsenic. An analysis

disclosed the fact that the sample contained 23.08 per cent of free

arsenious oxid, and was, therefore, dangerous.

Considerable quantities of lime have been added to the water in

which Paris green is mixed in order to render insoluble the free

arsenic or other soluble arsenites which are present in Paris green.

This method is unsuccessful, however, in cases where the quantity of

free arsenic is large.

Several tests may be applied for the purpose of determining the

purity of Paris green. Paris green dissolves freely in ammonia,
while the majority of substances which have been used for adulterating
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it are insoluble in ammonia. This test is valuable, but can not be

depended upon in all cases. If a small quantity of the Paris green

be placed upon a glass slide and the glass jarred so as to cause the ^

Paris green to slide down the surface of the glass, a bright green track

will be left behind if the sample is pure, whereas the track will be

white or pale green in case it is impure. The most satisfactory test,

however, is the microscopic one. Under the microscope Paris green

appears in the form of clean round masses. In impure samples one ,

readiU obsei-ves in addition to these regular spheres quantities of mate-

rial of irregular crystalline shape, usually of paler color.

In New York, Louisiana, Texas, and Oregon laws have been enacted

requiring Paris green to contain 50 per cent of arsenious oxid. A
great defect of these laws is that no attempt is made to distinguish

between soluble and insoluble arsenious oxid. A very low grade of f

Paris green may, therefore, be made to contain a sufficient quantity -

of arsenic by simply adding arsenious oxid, which is cheaper than

Paris green. The standard which has been adopted by the station

makes the following requirements: ‘‘(1) The sample will be expected

to contain, as seen under the microscope, only a trace of foreign mat-

ter; (2) the total arsenious oxid shall exceed 50 per cent; (3) the sam
pies shall contain practically no free arsenic or other soluble arsenical

|

compound.”

Paris green has proved a satisfactory insecticide against the codling ,

moth when a standard quality is used. The substance has, however,

become so unreliable that it seems advisable in the opinion of the
j

author to use some substitute. Arsenite of copper has been used in
!

various localities with considerable success. Barium arsenite was

found unsatisfactory, being easily soluble and injurious to the foliage,
ji

London purple is the oldest substitute for Paris green, but it often !

contains considerable free arsenic so as to make it injurious to the
|

foliage. Arsenite of lime has been used in several States with good

results. Arsenite and arsenate of lead have been used by the Gyps}^ I

Moth Commission as a substitute for Paris green. The arsenate of i

lead is decidedly the better substance for the gypsy moth and is per-
|

haps to be preferred. Practical directions are given for preparing
j

arsenate of lead, arsenic and lime, and arsenic, soda, and lime.
;;

The author gives a brief discussion of various other methods for |

fighting the codling moth, among which mention may be made of the

band treatment, the destruction of windfall apples, destruction of the H

codling moth in storage houses, the use of traps for the destruction of I

the moth, scraping the bark, and the application of winter sprays,
j

Attention is called to the fact that one application of an insecticide is r

not sufficient. The spraying should be repeated during the summer
|

at intervals of 3 or I weeks. It is necessary to take account of dif-
j

ferences in the habits of the moth in different localities and during I:



ENTOMOLOGY. 67

different seasons in the same locality. The first application in most

localities should he made soon after the flowering' period, and an effort

should be made to wet every part of the plant, since the eggs are

deposited indiscriminately on the leaves or upon the young fruit.

Report of analyses of Paris green and other insecticides, L. L.

Van Slyke {New Yorl' State Sta. Bid. 165^ pp. ^21-^232).—On account

of frequent complaints of the inefficiency of Paris green, the station

undertook a chemical investigation of this and other insecticides.

Tables are given showing the percentage composition of chemically

pure Paris green or copper aceto-arsenite.

In 21 samples of Paris green which were analyzed, the quantity of

arsenious oxid varied from 55.31 to 60.16 per cent and averaged 56.18

per cent. The amount of copper oxid in these samples varied from

27.7 to 30.9 per cent, and averaged 29.97 per cent. In pure Paris

green, the ratio of arsenious oxid to copper oxid should be 1.87 : 1.

In the samples of Paris green which were analyzed, this ratio varied

from 1.82 to 2.17 : 1, and averaged 1.88 : 1. The ammonia test indicated

the samples to be for the most part free from white arsenic. In all

samples the amount of arsenious oxid exceeded the legal requirements.

The only adulterant which was found was white arsenic, and this in

only 2 cases.

Brief notes are given on analyses made of the following insecticides:

Paragrene, Black Death, Slug Shot, London purple, Laurel Green,

Smith’s Electric Vermin Exterminator, and Bug Death. In the New
York law regarding Paris green there is nothing to prevent the addi-

tion of any quantity of white arsenic to Paris green. This is consid-

ered a decided defect in the law, but from the samples which were

anal}"zed it would appear that it has not been taken advantage of to

any considerable extent. The text of the New York law is appended

to the bulletin.

The queen bee, A. Gale {Agr. Gaz. Neiv South Wales, 11 {1900), Nos. 1, pp.

28-31; 2, pp. 127-130).—Popular notes on the life history and habits of the queen

bee.

Care of bees in February, L. Wolff {Deut. Landw. Presse, 27 {1900), No. 9,

p. 84).—On account of the small honey flow during the previous season, spring feed-

ing is recommended.
The histolysis of the adipose body in the bee, L. Terre

(
Compt. Rend. Soc.

Biol. Paris, 52 {1900), No. 7, pp. 160-162).—In young larv£e of bees the adipose body
consists of a number of more or less rounded cells inclosing large, clear vacuoles.

The nucleus of these cells is conspicuous and sharply outlined. The histolysis of

this body takes place by a sort of digestion and does not depend upon leucocyte

phagocytosis.

The principal household insects of the United States, L. O. Howard, C. L.

Marlatt, and F. H. Chittenden
(

C7. S. Dept. Agr., Division of Entomology Bui. 4,

n. s., rev. ed., pp. 131, figs. 64).—This is a reprint of Bulletin 4 of this Division with
slight changes (E. S. R., 9, pp. 62-66).

Notes on the part played by insects as carriers of infection, P. Sonsino

{British Med. Jour., 1900, No. 2041, pp. 328, 329).—This paper reports a study on the
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life history of Filarla haiirrofU in the Iwdy of the mosquito. The Filaria was found

infesting Culex pipiens and C. ahV/r/.s.

A novel trap for cockroaches {Fci. Amer. Sup., 49 (1900), No. 1255, p. 20125, figs.

3; from La Nature).—A description of a box trap which is said to catch both young
and adult cockroaches.

How to distinguish the different mosquitoes of North America, L. 0. How-
ard and D. W. Coquillett

(
V. S. Dept. Agr., Division of Entomologg Circ. 40, 2. ser.,.

pp. 7, figs. 3).—A synoptic tal)le for the identification of North American species of

Anopheles, Culex, Psorophora, Megarhinus, and Aedes.

Insect bites and the effects thereof, C. P. Lounsbitry {Canad. Enl., 32 {1900),

No. 1, pp. 17-24).—The author discusses at some length the reported cases of injurious

effects from the bite of Argas persicus. The author believes that A. persicus, A. colura-

hx, A. amerimnus, and A. reflexus probably represent only 1 species. The bite of

this tick can hardly be dangerous except under peculiar conditions, but there is

always the possibility of the transmission of contagious disease.

Notes are given on bites caused by Onithodoros savignyi.

Apple insects of Maine, F. L. Harvey and W. M. Munson {Maine Sta. Bui. 56,

pp. 105-144, pis. 8).—This bulletin contains a description and an account of the life

history, the vulnerable points, and remedies for the following insects which are

injurious to the apple: Anisopteryx pometaria. Aphis mali, Bucculatrix pornifoliella,

Cacoecia rosana, Carpocapsa pomonella, Chrysobothris femorata, Clisiocampa americana,

C. disstria, Conotrachelus nenuphar, Ilyphantria cunea, Hybernia iillaria, Mytilaspis

pomorum, (Edemasia concinna, Platysamia cecropia, Saperda Candida, Schizoneura lani-

gera, Teras minvia, Tmetocera ocellana, Trypeta pomonella, Xyleborus pyri, and Notolo-

2)1ms leucostigma.

Keports on injurious insects in Finland

—

I-IV, E. Reuter {Helsingfors,

1895-1899).

Some common Florida scales, H. A. Gossard {Florida Sta. Bid. 51, pp. 105-128,

figs. 8).—This bulletin contains notes on the appearance, habits, life history, natural

enemies, artificial remedies, and host plants of the following insects: Mytilaspis cit-

ricola, M. gloverii, Lecanium hesperidum, L. olese, L. hernisphsericum, Ceroplastes flori-

densis, C. cirripediformis, and Dactylopius citri.

General observations are made on the advisability of spraying at the proper time

and in the proper manner. Brief notes are given on the use of kerosene, resin wash,

and whale-oil soap.

Notes on Australian Coccidae, W. W. Feoggatt {Agr. Gaz. New South Wales,

11 {1900), No. 2, jip. 99-107, pi. 1).—Notes on the life history and economic relation-

ship of the following species of the genus Eriococcus: E. araucarix, E. araucarix var.

minor, E. capitata, E. buxi, E. consjiersus, E. coriaceus, E. confusus, E. eucalypti, E.

leptospermi, E. multispinosus, E. jwiradoxus, E. spiniger, E. tepperi, and E. turgipes.

Inspection of American fruit for San Jose scale in Hamburg, J. Kochs
{Deut. Landw. Presse, 27 {1900), No. 9, p. 84, figs. 2).—Brief popular notes.

Truth about the San Jose scale, J. P. Smith {Amer. Agr., 65 {1900), No. 1, pp.

2, 8).—Popular notes on the efficiency of various remedies against this insect.

German echoes of the commercial inspection {Sci. Amer. Sup., 49 {1900), No.

1259, pp. 20189, 20190).—Brief notes on the dangers from San Jose scale in Ger-

many.
The codling moth {.Jour. Agr. and Ind. South Australia, 3 {1900), No. 6, pp. 507-

509).—Report of a special committee concerning the extent of infestation of South

Australia by the codling moth and means for its eradication.

The strawberry sawfly and the gooseberry fruit worm, J. P. Chapais {Nat.

Canad., 27 {1900), No. 2, pp. 17-20).—Brief notes on Emphytus maculatus and Dakruma

convolutella.
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Fruit fly notes, C. P. Lounsbury {Agr. Jour. Cape Good Hope, 16 {1900), No. 1,

pp. 43-45).—Exi)erimeiits by the author indicate that the insect prol)ahly does not

hibernate* in the adult stage, but as pup^e. The remedies recommended are the

destruction of infested windfalls, covering the trees with nets, and allowing fowls to

run in the orchard.

Notes on some' micro-lepidoptera, Schutze {Stettin. Ent. Ztg., GO {1899), No^

7-8, ]>p. 163-179).—Notes on a species of Tinea, Prays, Argyresthia, Galechia, and

Brachmia.

On -ffigaleus hecliuana, a new species of Cimicidae reported to injure coffee

berries in British Central Africa, G. AY. Kirkaldy {Entomologist, 38 {1900), No.

442, pp. 77, 78).—Specimens of this insect were sent to the author from Central

Africa by l\Ir. Green with the statement that they were puncturing coffee berries.

The species is described as new.

Fruit-feeding habit of the cotton worm moth, C. E. Brown {Bui. Wisconsin

Nat. Hist. Soc., n. ser., 1 {1900), No l,pp- 67).—Aletia argillacea is reported as feeding

upon grapes in Milwaukee.

Caterpillars and maple sugar {N~at. Canad., 27 {1900), No. 2, pp. 26-28).—

A

brief account of the effects of depredation by Clisiocampa disstria upon the quality of

maple sugar.

A gall-making Coleophora, AA'alsingham {Ent. Mo. Mag., 2. ser., 11 {1900), No.

123, pp. '69,-60).— C. .stefanii is reported as producing galls on the sterns of Atriplex

halimus. The author gives brief notes on the appearance and habits of this insect.

Swarming of the milkweed butterfly (Danais archippus), P. H. Dernehl
{Bui. Wisconsin Nat. Hist. Soc., n. ser., 1 {1900), No. 1, pp. 64, 65).

Gadfly and botfly, C. J. A'^alentine {Jour Agr. and Ind. South Australia, 3 {1900),

No. 6, 2^p- 516, 517).—Notes on the life history of Gastropkilus ecjui.

The breathing of Hydrophilus, H. J. Kolbe {Ulus. Ztschr. Ent., 5 {1900), No.

3, pp. 38, 39).—The author’s observations were made on Jlydrophilus piceus. The
beetles were observed to come frequently to the surface of the water to obtain air.

Lethrus apterus, J. Tarnani {Ulus. Ztschr. Ent., 5 {1900), No. 4, pp. 49, 60).—
Brief notes on the habits, life history, and food plants of this insect, which is especi-

ally injurious to grape vines.

On the larvee, habits, and structure of Lithocolletis concomitella and its

nearest allies, J. H.AA^oon {Ent. Mo. Mag., 2. ser., 11 {1900), No. 122, pp. 30-34).—
A description of the larv?e, with notes on the mining habits of this and other sj)ecies

in the leaves of Primus avium, Pyrus aucuparia, etc.

FOODS—ANIMAL PRODUCTION.

Cereal breakfast foods, C. D. Woods and L. H. Merrill {Maine

Sta. Bui. 55^ ji}!. 93-106).—The authors report the analysis of a con-

siderable number of commercial cereal breakfa&t foods. These include

4 corn preparations, 3 uncooked oatmeals, 11 cooked oat preparations,

16 wheat preparations, 3 gluten preparations, and 1 miscellaneous

articles.

The different articles and classes are discussed at some length. The
authors note that many of these cereal foods have been thoroughly

cooked during the process of manufacture and then dried, so they will

keep indefinitely.

“The process of manufacture is hygienic and cleanly and Avill bear the closest

inspection. Starting from the elevator, the goods are cleaned, milled, cooked, evap-

orated, and packed by machinery. It is very gratifying to find that this class of

goods is free from adulteration and careless preparation. . . .
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“Protein is furnished more clieaply l)y oat preparations than by those of corn or

wheat. The oats also supply fat 10 times as cheaply as the corn products and 5

times as cheaply as the wheat foods. The carbohydrates are supplied most econom-
ically by the corn preparations, oats ranking second. In fuel value, oats again rank

first.

“If wheat flour be included in the comparison, it will be found to be the cheapest

source of protein and carbohydrates. With the exception of one sample of rolled

oats, it also leads in fuel value.”

Commercial feeding stuffs in the Connecticut market, E. H.
fJENKiNS, A.' L. W1NTON5 ET AL. {Gonnecticut State Sta. Bui. 130^

pjj. 1^.0).—Commercial feeding- stuffs and their uses are briefly dis-

cussed, and the analyses of a large number of such materials reported.

These were made in compliance with the Connecticut law regulating

the sale of these goods and include cotton-seed meal, linseed meal,

ground wheat, bran, middlings, mixed wheat feed, corn meal, gluten

meal and gluten feeds, hominy chop, ground oats, provender, corn and

oat feeds, oat feeds, corn, oats, and barley, rye bran and rye feed,

malt hulls, starch feeds. Champion Bell Fodder, H. O. dairy feed,

H. O. horse feed, H. O. poultry feed, American Cereal Company’s
Quaker Dairy Feed and Poultry Food, Blatchford’s Calf Meal, Pioneer

Clover Meal, carob bean, carob bean pods, carob beans and pods,

Barnes’s Horse and Stock Feed, Bowker’s Animal Meal, and Lederer’s

Poultry Food.

‘
‘ No cases of actual adulteration have been found among the samples examined.

A considerable number of these ‘feeds,’ notably most of the so-called ‘oat feeds,’

are, however, of such inferior quality that they can not be used to any profit.

‘
‘ It appears that the three most concentrated feeds, the three which, pound for

pound, will go farther in ‘balancing’ or piecing out the ration made from home-

grown feed, viz, cotton seed, linseed, and Atlantic gluten meal are the most costly.

This is as it should be. Yet of these, the one which contains the most protein,

‘Atlantic gluten meal,’ is the cheapest. It does not follow that it should be bought

to the exclusion of the others. Linseed meal, though a very expensive feed, is greatly

relished by cattle, flavors the food and is generally regarded as an excellent thing to

keep cows ‘in condition.’ But evidently the wise feeder will endeavor to use the

cheaper forms of protein as far as possible.

“An examination of the prices and analyses of the feeds given in the table also

shows that the market prices bear very little if any relation to their feeding value.

That is, ‘feed’ costs from $17 to $20 per ton at retail, whether it is concentrated,

rich in protein, and well suited to supplement the home-grown feed, or whether it is

a starchy food and of much less value in compounding suitable cattle rations. In

this condition of the market, special care in the purchase of feeds and some knowl-

edge of their chemical composition will be found highly advantageous in keeping

the cost of milk production down to a point which will admit of profit in the

business. ’ ’

Analyses of feeding stuffs, H. A. Huston and A. H. Bryan {Indi-

ana Sta. Rjpt. 1899^ pp. 67-72).—Analyses are reported of large green

okra seed, buckwheat. Rank’s stock food, distillery slop, and a num-

ber of samples of mangel-wurzels and sugar beets. The protein con-
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tent of 2 samples of corn was also studied. Several of the analyses

follow:

Composition of okra seed, buckwheat, and distilleri/ slop.

Water.
Pro-
tein.

Fat.

Nitro-
gen-
free
ex-

tract.

Crude
fiber.

Ash.

Albu-
mi-
noid
nitro-
gen.

Amid
nitro-
gen. Starch,

a
Carbo-
hy-

drates.

Pento-
sans.

Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct.

Large green okra seed

.

6.45 22. 18 15. 98 27. 20 23.99 4. 20 3.350 0. 192 14. 06 613. 15

Buckwheat 9. 22 13. 62 2. 72 62.43 10. 25 1.76 1.65 .53 53.28 c6. 01 6.82

Distillery slop 95. 78 1.22 .38 2. 31 .29 .02 .144 .048 .63 c. 38

a Diastase method, b Extracted by li per cent sodium hydrate, c Extracted by dilute sodium hydrate.

Analyses of feeding stuffs, F. W. Woll (Wisconsin Sta. R])t.

1899, ])2). 271-27Ji
).—The author reports the composition of the fol-

lowing feeding stuff's: Blood-molasses feed (sample manufactured in

Denmark), Hour middlings, bibra cake (from the Hawaiian Islands),

condimental food, broom-corn millet seed, yellow corn germ, white

corn germ, wild rice. Zizania aquatica, parched and sun dried. A
number of these are quoted in the following table:

Composition of a number offeeding stuffs.

Moisture. Protein.
Ether
extract.

Nitrogen-
free

extract.

Crude
fiber.

Ash.

Per cent. Per cent. Per cent. Per cent. Per cent. Per cent.

Blood-molasses feed 5. 72 20.74 3. 22 65. 27 5.05
Bibra cake 5. 31 a 20, 25 4. 82 50. 41 10.61 8.60
Broom-corn millet seed (Panicum milia-
ceum) 11.30 69.44 3. 81 61.14 10.76 3.55

Wild rice, parched 9.54 13.00 .86 74. 04 1.12 1.44
Wild rice, sun dried 9. 99 13.65 .88 72. 68 1.22 1.58

a Containing 0.14 per cent amid nitrogen, b Containing 0.8 per cent amid nitrogen.

“[The blood molasses] shows a medium content of protein, A good share of this

component is most likely in the form of amids and lower nitrogenous compounds,

which possesses an inferior feeding value as compared with protein substances

proper. The feed is, however, made up of foods of high nutritive value. . . .

‘
‘ Bibra cake is one of the cattle foods used in the Hawaiian Islands. Its price is

given as $40 per ton. A comparison with our standard protein foods will show that

it is much lower in protein than these and its crude fiber content is rather high,

making it a less valuable feed than, for example, any of our oil meals. . . ,

“The 2 samples of wild rice were obtained from Lac Courte Oreille Indian Reser-

vation in Wisconsin. . . . Wild rice grows to a large extent in lakes and streams in

the northern part of our State, and is used extensively by the Indians as a cereal

crop. We notice that it ranks higher than any of our leading cereals in chemical

composition, its contents of protein and nitrogen-free extract (mainly starch) being

greater than those found in any of these. So far as can be judged from chemical

analysis alone, wild rice has, therefore, a high food value.”

Winter v. spring bran, W. Frear and W. A. Hutchison (Pennsyl-

vania Sta. Bui. 8).—Analyses are reported of 10 samples of bran

from winter wheat and a like number of samples from spring wheat.
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On the basis of these analyses, the 2 sorts of T)ran are compared, other

American work on the subject being quoted. The authors’ conclusions
;

follow

:

“On the average, despite the higher market price, winter bran furnishes a smaller

quantity of nitrogenous nutrients to the animal because of its inferiority in compo- '

sition, and, possibly, of its lower digestibility. The composition of these brans is

not at all constant in regard to the more important constituent, protein. In the case

of winter bran, the best contained one-tenth more than the poorest; in the case of

spring bran, the best contained over one-fifth more than the poorest. In other

words, 9 tons of the best winter bran would furnish as much protein as 10 tons of

the poorest; while among spring brans, 8 tons of the best would supply as much
i:>rotein as 10 tons of the poorest.

“As represented by these analyses, Maine and Massachusetts, maintaining an

official control over the sale of cattle foods, secure a somewhat less variable article,

and, especially in case of winter bran, a better average article than is obtained

in Pennsylvania. The number of analyses represents too small a part of the trade in

these foods to justify sweeping conclusions. By reason of its great variability in

food value as indicated by analysis, bran should not be bought in large quantities 1

except under guaranty of composition.”

Contribution to the study of the energy content of human
urine, M. Tangl {Arch. Anat. u. Physiol.^ Physiol. Aht., 1899^ Sup.

pt. i, prp. 251-266).—The author reports a number of experiments on

the nitrogen and carbon content and fuel value of human urine when ^

different diets were consumed. The balance of income and outgo of

nitrogen was also determined. The principal conclusions follow:

The ratio of the heat of combustion to nitrogen and that of carbon
\

to nitrogen in the urine is much greater when the diet consists largely

of carbohydrates than when it consists principally of fat. In other

words, these ratios can be markedly influenced b}^ diet. Under the

conditions of the author’s investigations, these quotients varied cor-

respondingly. The 2 ratios did not change when work was performed.

This is in harmony with the results of experiments in which the res-

piration quotient was determined and the theory of Zuntz and his fol-

lowers, that during rest and work the same proportion of nutrients is

metabolized—that is, the proportion of those nutrient materials which

the organism has available in sufiicient quantity. The article contains

a bibliography of the subject.
]

Sheep feeding, R. T. Shaw {Montana Sta. Bui. 21^p>P’ 7^)- —The :

author discusses the possibility of profitably fattening lambs in Montana
I’

instead of shipping them for this purpose to other regions, and believes

it is possible to raise an abundance of suitable forage crops for the

purpose. The comparative value of alfalfa, red clover, and alsike hay

was tested with 3 lots, each containing at the beginning of the test 16

grade Merino lambs showing Cotswold blood, weighing on an average

4:2| lbs. All the lambs were fed pulped turnips and a grain ration,

which at first consisted of 11 lbs. of oats per head daily. The amount
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of oat.s was afterwards increased and a little tiaxseed and cracked peas

(pea screenings) added. In addition lot 1 was fed alsike hay; lot 2,

red clover bay; and lot 3. alfalfa hay. Both the alfalfa and red clover

hay were from second cuttings, and the alsike from the tirst cutting.

One of the lambs in lot 3 was dropped on account of bloating.

The test proper began Januaiy '2. 1898. and continued 81 days.

The tinancial statement is based on oats at $1. pea screenings 50 cts.,

tiaxseed ^1.50, and roots nt 9 cts. per hundredweight, and hay at §6

per ton. The following table summarizes the results of the tests:

Alfalfa, red clover, and alsike hay for lambs.

Feed consumed.
Total
gain.

Feed consumed
per pound of

gain.
' Cost

per
,
pound

j

of gain.Hay. Turnips
1

Oats.
Flax-
seed.

Peas. Hay. Grain.

Lbs.
'

Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Cc7its.

Lot 1 (16 lambs; alsike hay)

.

Lot 2 (16 lambs; red clover
2,562 1,340 780 42 241 405 6. 32 2. 62 1 4.51

1

hav) 2,588
'

1,340 780 42 241 402 6. 43 2.64 4.62

Lot 3 (15 lambs; alfalfa hay) 2,484 1,340 780 42 241 377 6.58 2. 81 1 4.82
1

“(1) 'With the great abundance of leguminous crops and the ease ulth which they

can be produced in Montana, ^Ye believe it Avould be of great advantage to the Mon-
tana farmer to fatten at least a few sheep each winter season.

“(2) Under the very favorable climatic conditions the amomit of food required

and cost of production per pound gain are relatively small.

“(3) Careful comparison has shown that alsike, the red clovers, and alfalfa have

given results for feeding value in the order named.

“(d) Food materials which would otherwise be wasted can be utilized with profit

where sheep are kept on the average farm.”

Sheep-feeding experiments, J. H. Stewart and H. ATtvooD

( West Virginia Sta. Bid. 61., pp. 67-7

o

).—The usual practice in West
Virginia, according to the authors, is to market in the fall lambs

raised for mutton. The possibility of profitable winter fattening of

lambs was tested in 2 trials. The first trial was made with 2 lots of

Southdown and Shropshire grade lambs and "Miatives, such as could

be found in any section of the State,” and 1 lot of native yearling-

wethers. Lot 1 (8 ewe lambs and 2 wethers) and lot 3 (5 yearling-

wethers) were fed a grain ration consisting- of equal parts of linseed

meal, wheat bran, and hominy feed. Lot 2 (8 ewe lambs and 2 weth-

ers) was fed whole corn. All 3 lots were fed, ad libihim^ mixed clover

and timothy ha}" which was not thought to be of extra quality. The
test covered 8 weeks. The average gain per lamb in the different

lots was lb. 5, 15. d, and 8.8 lbs., respectively; and the cost of feed per

pound of gain was d.9, 3. 7, and 10.7 cts. The wether lambs gained on

an average 18. d lbs., while the ewe lambs gained only Id.l lbs. The
value of the manure is taken into account.
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‘Although definite conclusions should not be drawn from one experiment, yet this

feeding test indicates that lambs can be fattened more profitably than yearling weth-

ers, and that under favorable conditions it may be better for farmers who have an

abundance of coarse fodder to feed their lambs heavily for 8 or 10 weeks, instead of

selling them at the usual time in the fall. It also indicates that forage and grain

produced upon the farm may be sold at home for a higher price than the market
offers.

’ ’

A second test in the fall of 1898, with 60 lambs, was discontinued

on account of many of the lambs being seriously affected with an inter-

nal parasite. The indications were that cowpea hay was superior to

timothy hay, although the gains were unsatisfactory in all of the lots.

Feeding ground corn v. ground peas to lambs before and
after weaning, W. L. Carlyle ( ^S^isconsin Sta. Rpt. 1899, pp.

figs. 2).—For the past 10 years the station has studied the feeding value

of different grains for lambs before and after weaning (E. S. R., 11,

p. 567). In the present test, coarsely ground corn and ground peas

were tested with 2 lots of 17 lambs each, before and after weaning.

The dams (11 Shropshire ewes per lot) were with the lambs until

weaned. The lambs and ewes were pastured on blue grass during the

day and housed during the night. Lot 1 was fed ground corn and lot

2 ground peas. Until weaning the grain was fed ad Uhitum; after

weaning it was fed at the rate of about i lb. per day. The ewes were

not fed grain. The test began Ma}^ 24, 1898, and was divided into 2

periods of 10 weeks each, the lambs being weaned at the close of the

first period. In discussing the financial returns, corn is rated at 30

and peas at 45 cts. per bushel. Previous to weaning, the average daily

gain of lot I was 8.7 lbs., and of lot 2, 8.9 lbs., the grain required per

pound of gain with the 2 lots being 0.883 lb. and 0.889 lb. After

weaning, the average daily gain of the 2 lots was 6 and 5.1 lbs., respec-

tively; the corresponding amounts of grain required per pound of gain

being 2.11 and 2.41 lbs. During the whole test the cost of a pound of

gain with lot 1 was 0.752 ct., and with lot 2, 1.085 cts. ‘^Ground corn

is a better feed than ground peas, pound for pound, when fed to young
lambs, and is much the more economical feed when the average ruling

prices of the 2 grains are considered.”

At the close of the test, the carcasses of 2 lambs from each lot were
compared. “The proportion of lean to fat and the character of the

fat as to solidity, color, etc., appeared to be exactly the same in the

carcasses of lambs from both the lots.”

In connection with the above test, the comparative effect upon the

ewe of nursing single and twin lambs, as well as the gains made by
single and twin lambs and the comparative gains made by ewe and

wether lambs, were also studied.

“A ewe can raise twins without losing any more weight than when raising a single

lamb. The ewes losing the most flesh while sucklirg lambs are not necessarily the

best mothers. Wether lambs gain more rapidly than the ewe lambs while nursing.

Twin lambs nursing one mother gain as rapidly as when there is but one lamb
nursing.”
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' The influence of manures on the production of mutton, W. Som-

ii Y.YiYiiA.v. {Joup. Bd.Agr. {London^ 6 (1899)^ A8o. jjp. 293-310).—In

< continuation of work previous!}^ reported (E. S. R., 10, p. IGSd), the

f value of different fertilizers on poor pasture was tested by comparing

ii 'the yield of hay and the growth made by sheep pastured on plats fer-

: tilized with cotton-seed cake, lime, Thomas slag, dissolved bone, and

I superphosphate, alone and iii combination with potash, with lime, and

, with ammonia. One plat (No. 6) served for purposes of comparison

’ and was not fertilized. The following table summarizes the results

f| obtained in 1899:

; I
Average results of different methods of manuring pasture as shown in 1899 by production

of hay and mutton.

Plats. Treatment.

Hay in ex-
cess of
amount
produced
by plat 6.

Mutton in
excess of
amount
produced
by plat 6.

Hay con-
sumed per
pound of

gain in live
weight of
sheep.

Average
live

weight
of sheep.

Average
dressed
weight

of sheep.

i

1

Per cent. Per cent. Pounds. ' Pounds. Pounds.
1 Cotton-seed cake 46 139 21.4 115.5 53.5
2 Lime 14 4 38.8
3 Full dressing of slag 97 233 20.8 127.

0

57.

5

4 One-lialf dressing of slag 68 96 30.1 117.5 53.5
5 Superphosphate 47 91 27.0 114.0 53.0
6 Nothing 35.1
7 Superphosphate and potash 28 117 . 20.6 120.5 53.5
8 Superphosphate and lime 48 119 23.6 122.

5

54.5
9 Superphosphate and ammonia 54 104 26.7 126.0 57.

0

10 Dissolved bone 54 104 26.7 122.5 57.0

I
The effect of the different manures is discussed at some length and

j
the results of this test are compared with those obtained earlier.

I

When slaughtered the sheep were judged by an expert. Those pas-

; tured on plat 6 were considered the best mutton. Those on plats 1, 3,

i and 1 next in order, followed by those on plats 10, 5, 7, 8, and 9, which

i were much alike. The sheep were said to be muc-h like others slaugh-

tered the same season, which was very dry. They showed a lack of kidney

fat and made small gains. In the author’s opinion, grazing the sheep

is the best method of testing the comparative value of the different

fertilizers. However, it should be remembered that after the sheep

were taken from the plats there still remained a considerable amount
of fodder, the amount varying in the different plats.

“This feed has been utilized by cattle with which the i^lats were stocked in i^ro-

portion to apparent requirements, a note being kept of the duration of the resj^ective

periods of grazing. The 30J acres have each autumn maintained 18 breeding cattle

for fully 2 months, and that they found enough to eat is proved by the fact that they

came off in excellent condition. Allowing 24 cts. per head jDer week for grazing, the

plats are credited with sums varying between $2.40 (plat 6) and $4.85 (plat 3) per

acre.”

Whole corn compared with corn meal for fattening swine,

W. A. Henry {Wiscotisin Sta. Bpt. 1899^ pp. “ -Coiitiuuiug

previous work (E. S. R., 11, p. 571), the comparative value of whole
and ground corn was tested with 2 lots of 19 pigs each, containing 9

3809—No. 1 6
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\
SOWS and 10 barrows. Five pigs in eaoh Jot were pure-J)red Poland ?

China, the otliers Berkshirc-Poland Chinas. These were the same pigs .

used in tlie experiment with rape and clover mentioned below. After

a preliminary period of 1 week, the test J)egan Novemlier 19 and

covered 8T days. Lot 1 was fed whole corn and middlings; lot 2, corn

meal and middlings. The total weight of lot 1 at the beginning of the

test was 3,5T3 1))S. and of lot 2, 3,538 lbs. During the test lot 1 con-

sumed 7,08T lbs. of shelled corn and 3,5T2 lbs. of wheat middlings,

and gained 2,132 lbs. That is, 4.97 lbs, of corn meal and middlings

were required for a pound of gain. Lot 2 consumed 7,196 lbs. of

corn meal and 3,598 Ihs. of middlings, and gained 2,132 IJis., the grain

required per pound of gain being 5.07 lbs. Discussing this test and

previous trials, the author sa}^s:

“ It is evident from our work as conducted to the present time that the gains from

grinding corn as a food for swine are not very large in most cases and negative

results may be obtained. It is expected that the work will be continued for some
time to come or until we shall know more definitely what the real advantages are,

if any, of grinding corn for fattening swine.”

Rape V. clover for young pigs, W. L. Carlyle
( Wiscofism Sta.

BjA. 1899^ PI). 25-30^ figs. '2).—The comparative value of rape and

clover for young growing pigs was tested with 2 lots, each containing

21 pure-bred and high-grade Berkshires and Poland Chinas, averaging

a little over 100 lbs. in weight when the test began. (For earlier work
see E. S. R., 11, p. 571.) The 2 lots were fed a grain ration of

middlings and corn meal 1:2 mixed with water into a thick slop 12

hours before feeding. In addition lot 1 was fed rape. The pigs were

confined by a portable fence, being moved as required. They were

somewhat slow in acquiring a taste for the rape, but at the end of a

week of the preliminary feeding they ate it greedily. In addition to

grain lot 2 was pastured on about 8 acres of second growth clover.

The test covered 4 periods of 2 weeks each. During this time the pigs

in lot 1 ate the rape from about f acre. At the beginning of the test

the pigs in the 2 lots weighed 2,139 and 2,138 lbs., respectively. The
corresponding average daily gains of the 2 lots during the test were

1.27 and 1.22 lbs. The results are compared with those obtained in

previous years. In discussing this year’s tests the author remarks

that

—

“ The pigs fed on the raj>e appeared more paunchy as a whole at the close of the

exireriment than were those fed on clover, though they were all of the same breed-

ing and very imiform as to conformation when the experiment began.

“Another year’s experience in pasturing pigs on raj^e serves to strengthen the con-

clusion of last year, viz.., that farmers feeding any number of pigs can not provide a

better pasture for them than to sow small plats of rajre at successive periods about 3

weeks apart during the spring and early summer months to be used for pasturage

for their sows and young pigs.”
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On the food requirements of the pig for maintenance and for

gain, W. Dietrich, reported b}" F. W. Woll {Wisconsin Sta. Rjot.

1899, pp. —The amount of food required at different weights

for maintenance and for growth was tested with d pigs weighing about

50 lbs. each at the beginning of the trial. The general plan was to

diminish the ration until tlie smallest quantity which would maintain

the pigs at a constant weight was ascertained. Feeding was con-

tinued until it was certain that the ration was sufficient for main-

tenance. The ration was then increased and the pigs fed until they

weighed 100 lbs. each, when the amount necessary for maintenance at

that weight was determined. In this way the maintenance ration was

also determined for pigs at 150 and 200 lbs. lire weight.

The pigs used were 2 barrows and 2 sows, all from the same litter,

and were a cross between a pure-bred Berkshire sire and a Poland

China-Chester White sow. They were 81 days old at the beginning

of the trial, which began July 13, 1898, and closed April 1, 1899.

It was diyided into 1 periods of 56, 58, 71, and 71 days, respectiyety.

During the first period the ration consisted of corn meal and wheat

bran, 1:2, mixed with buttermilk and a little water, the nutritiye ratio

being 1:1. During a part of the time skim milk was used in place

of buttermilk. During the second period the ration consisted of

corn meal, middlings, and skim milk, 1:1:1, with a little rape in addi-

tion. The nutritiye ratio was 1:5. During the third period the nutri-

tiye ratio was changed to 1:5:7, the food consisting of corn meal,

middlings, and skim milk, 1:1:2. During the fourth period the feed

was changed to corn meal and middlings, 1:2, the nutritiye ratio being

1:6. The pigs did not eat as much after this change as they had done

preyiously and the feed was therefore reduced from the allowance

during the third period. The feeding stuffs- used were analyzed.
‘

‘ The fifty-pound pigs were each maintained on a ration containing

0.15 lb. of corn meal, 0.15 lb. of middlings, and 1.2 lbs. of skim milk;

at 100 lbs. weight it took 0.1 lb. of corn meal, 0.1 lb. of middlings,

and 1.6 lbs. of skim milk; at 150 lbs. weight it took 0.8 lb. of corn

meal, 0.8 lb. of middlings, and 1.6 lbs. of skim milk; and finally at

200 lbs. the pigs required 0.67 lb. of corn meal and 1.33 lbs. of mid-

dlings each for maintenance.” The dry matter required daily for

maintenance in the 1 periods was 0.37, 0.87, 1.51, and 1.76 lbs.,

respectiyely. The dry matter required per pound of gain in the 1

periods was 2.21, 2.08, 3.12, and 3.96 lbs., respectiyely, and the ayer-

age daily gain in the 1 periods was 0.93, 1.66, 1.85, and 1.22 lbs. The
number of days required for 50 lbs. of gain b}^ the pigs at different

weights was also computed. The pigs Aveighing 50 lbs. required 51

days; at 100 lbs., 30 days; at 150 lbs., 27 da}"s, and at 200 lbs., 11 days.
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“We observe that the older the pig grows the greater becomes the [relative amount
of food required for maintainance] and the greater the amount of food required to

produce 100 lbs. of gain. But considering that the percentage of the food is small in

proportion to the total food eaten at the 150-pound stage and that here the pig con-

sumes a large quantity of food per day and makes a large gain, it wmuld seem that

the 150-pound pig is the most profitable one to feed. The large percentage of food

for maintenance to live weight is counterbalanced l)y these other facts. This appears

all the more evident when we consider what a small quantity of food was con-

sumed per day by the 200-pound pig. When we consider that the 200-pound pig ate

only 2.41 lbs. of dry matter per 100 lbs. of live weight and that 36 per cent of this

goes to sustain the life of the animal, we can easily see why the daily gain dropped

from 1.85 lbs. per day with the 150-iDOund pig to 1.22 lbs. per day with the 200-pound

pig. ...
“During the maintenance period the pigs did not show much greater signs of

hunger than when on full feed, but a few days, v/hen they were given less than

maintenance allowance, they appeared to suffer from hunger. They seemed to feel

well during the maintenance feeding and would sometimes run about and play like

young dogs; when on full feed they were lazy and would lie about in the pen. . . .

“Itw^as noticed that some pigs were slower eaters than others, and this may
explain why better results are not obtained when the animals are fed together in

large numbers. It was also noticed that the best results were obtained when the

pigs were on a feed increased uniformly from day to day.”

During all periods of gain the tails were curled. During mainte-

nance periods the tails of the pigs hung straight down. ‘‘The curl

in the tail appeared and disappeared as the change was made from

maintenance to full feed and vice versa.^^

In connection with the above experiment the digestibility of the

maintenance ration and the ration for growth was tested with 2 pigs

for 2 periods of 3 days each. “It appears that a pig will digest a

little more food when on a maintenance ration than when supplied

with as much food as will be eaten.” These results are compared with

those obtained at the Minnesota Station (E. S. R., 4, p. 733).

Nuts as food, C. D. Woods and L. H. Merkill {Maine Sta. Bui. 54 , PP- 71-92 ).

—

Statistics of the amount of nuts imported into the United States are quoted and the

composition of a number of nuts analyzed at the station reported. These include

Brazil nuts {Bertholletia excelsa)
,
filberts, hickory nuts, pecans, peanuts, peanut but-

ter, edible acorns called “biotes” {Quercus emoriji), acorn meal, acorn bread, beech-

nuts, butternuts {Juglans cinerea), cocoanut, cocoanut milk, litehi nuts {Nephelium

litchi), pine nuts {Pinus monopliylla, P. edulis, P. mbimana), and pistachio nuts.

The authors also quote a considerable number of American analyses of nuts made by

other investigators. The characteristics of the different nuts are discussed as w^ell

as their preparation and use as articles of diet.

Analyses of maple sugar, H. A. Huston and A. H. Bryan {Indiana Sta. Bpt.

1899, pp. 74, 75).—The composition of 4 samples of maple sugar and a sample of

Avhat is known to maple-sugar makers as “niter” or “sugar sand” is reported. The

sugar sand had the following percentage composition: Water, 6.11; insoluble matter,

9.13; reducing sugars, 12.74; sucrose, 26.88; calcium, 12.89; malic acid, 20.86; pot-

ash, 0.72; protein, 0.40; and magnesium, a trace. According to the authors, this

material is sometimes known as
‘

‘ malate of lime. ’
’ It is suggested that it might be

of some value as a source of malic acid.
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Liebig- Company’s extract of meat {Scl. Sifdngs, 17 {1900), Xo. 343, p. 230 ).

—

The food value of this meat extract is discussed and an analysis ref)orted.

Indian edible oils, W. E. Duxstax {Agr. Ledger, 1899, Xo. 12, Veg. Prod. ser. Xo.

52, pp. 1-34).—

A

report on the chemical and physical examination of a large num-

ber of vegetable oils used for culinary purposes in India.

State of Micbig-an Dairy and Food Department Bulletin 55 {pp. 27 ).—This

bulletin contains a discussion of process butter, an article entitled “Method for the

detection of irrocess or renovated butter” by W. H. Hess and E. E. Doolittle, a

report of the inspections made by the department, a report by the department

chemist of the examination of a number of samples of butter, cinnamon, flavoring

extracts, ginger, jelly, fruit butter, molasses, mustard, pepper, sirup, and vinegar.

An abstract of the ^Michigan pure-food laws and a number of court decisions under

them are also given.

State of Micbig-an Dairy and Food Department Bulletin 56 {pp. 18 ).—This

bulletin discusses the work of the dairy and food department, reports legal proceed-

ings, dairy inspections, analyses of samples of beans, buckwheat flour, butter, flavor-

ing extracts, .ginger, honey, jelly, mustard, peas, pepper, rice, sugar, and wine. The
Michigan food laws are noted, together with a digest and rulings.

Character and extent of food and drug- adulteration in Massachusetts,

and the system of inspection of the State board of health, A. E. Leach
(
Tech.

Quart., 13 {1900), Xo. 1, pp. 22-40, figs. 2, pis. 3 ).—A paper read before the Boston

Society of Arts, December, 1899, describing the common forms of adulteration and

the methods followed in combating- adulteration and sophistication of food and

drugs.

Bacteriolog-y applied to the canning- and preserving- of food products, E. W.
Duckwall {Baltimore: The Trade, 1899, pp. 112, figs. 24 )-—The major portion of this

publication treats of the nature and character of bacteria, including pathogenic spe-

cies, methods of j^ropagating, kinds commonly found in decomposing fruits and vege-

tables, methods of studying bacteria, summary of the characteristics of the various

organisms found in food products, and the scientific j:>rinciples involved in canning

and preserving.

Chapters are also given on antiseptics and germicides, history of canning, methods

of canning corn, peas, tomatoes, tomato products, oysters, meats and fish in general,

pickles, kraut, and soup. Some results of sterilizing experiments are included in

the work and a chapter given on sterilization in canning.

The food rations in Ladysmith, J. C. Duxlop {British Med. Jour., 1900, Xo.

2046, pp. 667, 668 ).—The food value of the rations issued to the soldiers and other

inhabitants of Ladysmith during the latter part of the recent siege is calculated to be

73.4 gm. protein and 1,527 calories per man per day.

The feeding- of prisoners, E. Hirschfeld {Ztschr. Didtet. u. Phys. Ther., 4

{1900-1901), Xo. 1, pp. 37-53 ).—The dietary in a Berlin prison was studied, and in

addition 4 nitrogen metabolism experiments were made.
Concerning the metabolism of a vegetarian, T. Eumpf and 0. Schumm {Ztschr.

Biol., 39 {1899), Xo. 1, pp. 153-158 ).—The subject of this investigation was a strict

vegetarian. During his youth he had eaten eggs, butter, milk, and cheese, but since

his eighteenth year vegetable food only. His parents were also vegetarians. During
8 days the amount of food consumed was recorded and the urine and feces were
analyzed. The food consisted of Graham bread, apples, dates, Quaker oats, rice,

sugar, and walnuts. The diet furnished 73.88 gm. of protein, 28.64 gm. of fat, 698.21

gm. of carbohydrates, and 3,431.92 calories. The daily income of nitrogen was 11.82

gm.
;
6.91 gm. was excreted in the urine and 4.01 gm. in the feces. There was, there-

fore, on an average, a gain of 0.9 gm. per day. The food contained 28.64 gm. of fat,

and the feces 7.58. The subject weighed 62.5 kg. at the beginning, and gained 1.7
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kg. during the experimental i)eriod. In the authors’ opinion, the vegetable diet

somewhat more than sufficed for maintenance.

Ensilag-e without pressure, Ross {Agr. Gaz. New South Wales, 11 {1900), No. 1,

pp. 36, 37).—The author’s experience, extending over a number of years, in ensiling

maize in stacks without pressure is given. This method of preserving maize is

regarded as entirely satisfactory. “The stack is an absolute success except for the

slight loss at the top and sides.”

The foundation principles in determining feeding standards for farm ani-

mals, L. Grandeau {Jour. Agr. Prat., 1900, I, No. 10, pp. 344-346; 11, pp. 381,382 ).

—

A general discussion.

Feeding experiments with different quantities of the same foods at the

college farm, T. Winter {Bd. Agr. \_London'\ Rpt. Distrih. Grants for Agr. Ed.

Great Britain, 1898-99, pp. 48-52).—A feeding experiment conducted at the Univer-

sity College of North Wales with 2 lots of 4 steers each, averaging about 1,100 lbs.,

is briefly reported. The object was to compare a ration of 3 lbs. of maize meal and

3 lbs. of decorticated cotton-seed cake with one containing 5 lbs. of each of these,

feeding puljied Swedish turnips, chaffed hay and straw in addition.

The test began November 29, 1898, and closed February 8, 1899. The steers receiv-

ing 6 lbs. of grain made an average daily gain of 1.92 lbs., and those receiving 10 lbs.

made an average daily gain of 1.65 lbs. The steers were slaughtered at the close of

the test. The average percentage of dressed to live weight in the 2 lots was 53.2

and 55.7 respectively.

Feeding experiments with root crops, L. Helweg {Landtmannen, 10 {1899),

Nos. 47, pp. 774-777; 48, pp. 790, 791; 60, pp. 820-824).

Cost of feeding steers, L. McKim
(
Wallace’s Farmer, 25 {1900), No. 15, p. 410 ).

—

A general discussion which includes some statistics.

DAIHY FARMING—DAIEYING.

The mammary gland, A. W. Bitting {Indiana Sta. Rpt. 1899.,

p>p. 36-Jf3^ pis. 5).—An account is given of the anatomy and physiol-

ogy of the mammary gland and its development in different types of

Mammalia, particular attention being paid to the form, structure, and

vascular supply of the cow’s udder.

“The udder of the cow consists of a variable number of mammary glands, usually

4 that are functional (the quarters) and from 1 to 4 that are rudimentary. They are

arranged in pairs, being on opposite sides of the median line of the body, and occupy

the inguinal region (groin). . . .

“The shape and size of the organ as a whole differs in the different breeds and in

individuals of the same breed. In some breeds the aim has been to develop a large

secretory function, and an enormous glandular development has been the result.

In other breeds the quality of the milk has been the prime consideration, and the

gland is smaller. In the beef breeds the gland is often invaded with fatty tissue and

the udder appears large, but the quantity of glandular tissue is small. . . .

“ The weight of the dissected udders, as found in our investigations, varied from

2 lbs. and 3 oz. to 41 lbs. and 6 oz. . . .

‘
‘A dissection of the udder shows that each half is enveloped in a strong fibrous

capsule, and that the fibers intermingle on the inner side and are prolonged upward

to act as ligamentous support for the gland. The halves are distinct, as they may
be easily separated throughout their inner aspect. The individual glands in each

half of the udder are not so distinctly separated. . . .
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“The structure of the niainmarv glands can l3e studied to advantage by injecting

each teat and the arteries and veins with different colored injection masses. Each

gland is enveloped in an elastic, fibrous capsule or membrane, to which externally

the skin is loosely adherent; internally the fibers intermingle with those of the

gland from the -opposite side and become prolonged upward as a suspensory

ligament. ...
“Above the teat is a large cavernous opening, the reservoir or milk cistern. This

cistern is divided by constrictions into pockets of various sizes, into which the larger

milk ducts empty. At the point of entrance of these ducts is a constriction due to a

sphincter muscle. These sphincters can not close the entire opening, but it seems

possible that they may partially do so, and this may thus account for the condition

known to all dairymen as ‘holding up the milk.’

“ The large ducts ramify in an irregular manner to all parts of the gland. They
subdivide into smaller ducts, and these in turn into smaller ones, until they terminate

in a simple duct with its alveolus or pocket. The large ducts anastomose very freely,

but do not in the smaller subdivisions. The canal in the teat, the reservoir, and ducts

are lined with columnar epithelium, but just what part the epithelial cells lining

these ducts have in the production of milk is not known.
“The alveolus is the sacculated distension on the end of the minute milk duct. It

is the essential part of the gland. It is lined by a single layer of epithelial cells,

which are especially concerned in milk secretion. The cavity of the alveolus in the

cow is from 2-3-0 to x^o of an inch in length, and from 0.13 to 0.08 of an inch in diam-

eter. The lining cells vary from almost a flattened form to a columnar form during

the different stages of rest and activity.

“ The mammary glands are abundantly supplied with blood. . . . The mammary
artery has 4 principal branches, 2 going to the posterior gland, 1 branch between

the glands, with nearly all its subdivisions entering the anterior gland. There is

also a small branch for each rudimentary gland. The large branches subdivide

within the gland tissue. . . . The larger volume of blood passes forward through

the subcutaneous veins, thus bringing them into great prominence and giving rise to

the popular name of milk veins. These abdominal veins enter the* thoracic cavity

just behind the sternum on each side of the cartilage, the point of entrance into the

body being known as the ‘milk well.’ As the blood may- pass to the heart through

the posterior vessels as well as the anterior, it would seem that undue prominence is

attached to these veins in judging the milking qualities of cows. If a large volume
of blood should return by way of the posterior vessels, the abdominal veins will

appear less prominent. One of the factors tending to increase the size of these veins

is pressure upon the iliacs, as a gravid uterus. . . .

“The nerve center controlling secretion has not been located, but it is supposed to

be in the spinal cord. It is possible that the will can exercise some influence, but

the evidence is not sufficiently clear to Avarrant draAving a positiA^e conclusion.”

On the economy of heavy grain feeding of dairy cows, F. W.
WoLL and W. L. Carlyle {Wisconsin Sta. Ilpt. 1899^ pj). oW67).—
The proportion of grain feed to coarse fodder best adapted for the

economical production of milk and butter was studied in an experiment

with 2 lots of 4: cows each, lasting 3 months. A ration consisting of

8 lbs. of a mixture of ground oats, ground corn, wheat bran, and old-

process linseed meal, d lbs. of mixed clover and timothy hay, and

silage ad lilyiiuni was fed to lot A during the first and third periods,

and to lot B during all 3 periods. During the second period lot A
received the same ration except that the amount of grain was increased
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to 12 ll)s. Ill otlicr respects the conditions of the experiment were

uniform. The following’ talile summarizes the principal data:

l\esults offeeding different amounts of grain to milcJi cows.

Food con.snmed. Total production. Cost of
food per
100 lbs.

milk.

Cost of
food per
pound of

fat.
Silage. Hay. Grain. Milk. Fat.

Lot A: Lbs. Lbs. Lbs. Lbs. Lbs. CenL. Cents.
Period I (8 lbs. grain ) 3, 666 500 672 1,811.3 86.91 54.0 11.3
Period II (12 lbs. grain) 3, 754 336 1,008 1,739.7 85. 83 67.9 13.8
Period III (8 lbs. grain) 3,573 336 672 1, 654.

5

83.10 56.1 11.2
Average of periods I and III

Lot B:
3, 620 418 672 1, 732.

9

85. 01 55.1 11.3

Period I (8 lbs. grain) 3,876 500 672 2, 135.

1

92. 70 47.2 10.9
Period II (8 lbs. grain) 4, 294 336 672 1,976.3 87. 27 50.6 11.4
Period III (8 lbs. grain) 4,180 336 672 1,991.6 93. 18 49.7 10.6
Average of periods I and III 4, 028 418 672 2, 063.

4

92. 94 48.5 10.8

The results are discussed at some length. The ration containing 12

lbs. of grain was considered as fed at a considerable loss as compared

with the ration containing 8 lbs. of grain. No increase in the live

weight of the animals nor favorable after effects on the production of

milk and butter could be attributed to the additional amount of grain

fed lot A during the second period. The work is considered as

preliminary.

Protecting cows from flies, W. L. Carlyle ( Wisconsin jStet. Rjpt.
j

1899^ f)p. 92-96).—A brief account is given of the appearance and life ;

history of 2 species of flies troublesome to cattle, the common stable

fly {Stomoxys calcitrans) and the horn fly {Tlmnatobm serrata). Pro-

tection from the horn fly may be secured by spraying cows with various

substances for this purpose, or by rubbing into their hair some greasy

substance, such as fish oil with some oil of tar and sulphur added.

Means of this kind and also blanketing were found useless against the

more numerous stable flies.

An experiment was conducted to determine the relief from flies by
stabling. Fourteen cows were divided into 2 lots as nearly equal in

every respect as possible. During the daytime lot 1 was kept in a

small paddock having an abundance of shade, and lot 2 in a comfortable

stable provided with screen doors and windows. In other respects the

2 lots received the same treatment. The cows in lot 1 were constantly

on the move fighting flies, while those in lot 2 were practically free
'

from them. During the 4 weeks which the experiment lasted lot 2

(stabled) consumed 835 lbs. more of green sorghum and sweet corn

than lot 1 and lost on an average 19 lbs. more in live weight per cow.

Comparing the results of the first 2 weeks of the experiment with the
|

results of the 2 weeks preceding, the yields of milk and butter fat of
\

lot 1 decreased respectively 40.4 and 2.16 lbs., and of lot 2, 56.7 and J

0.81 lbs. Similar results were obtained in comparing the first and

fourth weeks of the experiment.
J



DAIRY FARMING DAIRYING. 83

“This experiment can not be accepted as in any way conclusive, and yet it would

seem to. indicate that while the cows in the stable increased slightly more in the

percentage of butter fat in their milk than did the lot in the paddock, yet they ate

more of the feed and fell off more in the amount of milk given, though they decreased

much less in total fat production. It is easily seen, however, that the increase in the

total amount of butter fat given in the one lot over the other in this experiment was

not sufficiently great to pay for the increased trouble and expense entailed in the

stabling of the cows during the greater part of every day.”

The effect on dairy cows of changing milkers, AV. L. Carlyle

{Wisconsin Sta. Rpt, 1899^ ^W91).—The effect of the constant

chano'ing of milkers was studied with 8 cows in advanced stages of

lactation. The experiment covered 5 periods of d days each. During

the first, third, and fifth periods and for several days preceding each,

the milking was done by the regular milkers. During the second and

fourth periods each cow was milked b}- a different person at each

successive milking. None of the milkers were strange to the cows.

The data for the experiment are tabulated. With the regular milkers

the average yield of all the cows for d days was 69.29 lbs. of milk, with

an average fat content of d.75 per cent. With changing milkers the

yield of milk was 73.73 lbs. and the fat content d.85 per cent.

‘
‘ While the results would seem to show that there is a slightly increased production,

on the average, from the constant changing of milkers, yet the increase is so slight

that very little importance can be attached to it. The results of this experiment are

important, however, in that they go to show that when all the cows in a herd are

kindly treated by all the milkers, a changing of the milkers of the indi\ddual cows

in the herd has no appreciable effect ujDon the milk and butter produced and it

appears as if the cows appreciated a change.”

Dairy herd record, W. L. Carlyle {Wisconsin Sta. Rjpt. 1899.,

pp. 68-88., figs. Ifi).—A dairy herd comprising 6 grade Jerseys, 6 grade

Guernseys, and 6 grade Shorthorns was purchased to compare the cost

of the milk and butter production of cows of the special-purpose dairy

type, represented by the Jersey and Guernsey grades, and cows of the

dual-purpose type, represented by the Shorthorn grades. The ani-

mals were of the highest dairy type of the breed and class to which
they belonged. They were given the same care and treatment. Tables

show the breed, age, and weight of cows; kind, amount, and cost of

food eaten; number of da}^s in milk; yields of milk and butter; and

the value of products and total profit for each of Id cows which were
in the herd during the entire year. Of this number 3 were grade Jer-

se}"s, 5 grade Shorthorns, and 6 grade Guernseys. The average profit

over cost of feed from each of these breeds was, respectively^ ^59.05,

§50.71, and §55. d7 per cow. A grade Shorthorn gave the largest

yield of milk and butter. The results of this preliminary work, while

not considered conclusive, show a favorable comparison of the Short-

horn grades with the Jersey and Guernsey grades in the cheapness of

butter production. An illustration is given of each of the Id cows.
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accompanied ])y descriptive and historical notes and a sinninary of lier

production and profit.

The composition of sow’s milk, F. W. Wole ( Wisconsin Sta.

lipt. 1899^ 267-270).—One sample of milk from each of 2 pure-

bred Poland China, 1 pure-bred Berkshire, and 2 grade Berkshire

sows was secui’ed in a manner similar to that described in an earlier

report (E. S. R., 10, p. T82), and analyzed. The results of the 5

analyses, together with those of 7 analyses reported before, are sum-

marized in the following table:

Composition of soiCs milk.

Lowest. Highest. Average.

Water
Per cent.

79.46
Per cent.

83. 13

Per cent.

81.49
Fat 3.89 8. 53 6. 60
Casein and albumen 4. 55 7.28 5. 75
INIilk sugar 3.07 6. 20 5. 19
Ash .74 1.32 .97
Solids-not-fat 10.76 13.23 11.91

The results of 74 analyses made by the author and other investi-

gators give 6.61 per cent as an average fat content of sow’s milk.

This is considered nearly 3 per cent higher than the average fat con -

tent of cow’s milk produced in the United States. ‘‘Chemical anal}^-

ses and microscopic examinations of the two kinds of milk show that

sow’s milk is more like the milk of strippers than that of cows in full

flow of milk.”

Pasteurization of mUk and cream at 140° F., E. H. Farrington
and H. L. Russell

(
Wisconsin Sta. Rj)t. 1899., fyp. 129-139., figs. 3).

—

The conditions of efficient pasteurization, thermal death point of the

tubercle bacillus, and the cause of diminished consistency of pasteur-

ized products are discussed, and studies on pasteurization at 140° F.

are reported.

Samples of unpasteurized milk, and milk pasteurized at 140° F. for

periods varying from 15 to 60 min., and at 155° for 15 min., were kept

in cold running water, and the thickness of the cream layer formed in

each case was determined at diffierent intervals. The creaming prop-

erty of the milk pasteurized at 140° was practically the same as that

of the unpasteurized milk. As compared with normal milk the cream-

ing of the milk pasteurized at 155° was retarded and lessened in

quantity.

A number of tests were made to determine the keeping quality of

milk pasteurized at 140° F. On the average unpasteurized milk

remained sweet about 2 days. Milk pasteurized at 155° F. for 15 min.

and at 140° for 15 and 30 min. remained sweet over 6 days with prac-

tically no difference in the 3 cases.

Determinations were made of the number of bacteria in samples of
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milk heated for 20 min. at temperatures ranging from 45 to C.

Over 9h per cent of the bacteria present in the unpasteurized milk

was destroyed by pasteurization at 140^ F.

Viscometer tests made according to the method previous!}^ described

(E. S. R., 9, p. 181) showed practically no difference in the consistency

of raw cream and cream pasteurized at 140° F. for 30 min.

The following summary is given

:

“The temperature recommended for the pasteurization of milk and cream in the

past has been 155° F. for a period of 15 to 20 minutes. This limit was chosen

because it had been regarded as the point at which the tubercle bacillus is destroyed

in a moist medium. When, however, cream or milk is heated to a temperature of

140° F. or above, the physical condition of the fat globules is changed so that cream

appears much thinner and milk loses its property of rapid creaming. This objection

can be overcome, as is shown by the preceding experiments, if milk or cream is not

heated above this temperature.

“Not only is the creaming property of the milk, and the ‘body’ or consistency of

cream unaffected, but the keeping quality is practically as good as it is where the

product is heated to a temperature of 155° F. All that is necessary to secure good

keeping quality is to destroy the vegetative bacteria, and as this is accomi^lished at

the temperature of 140° F. if the exposure is made for a sufficient period of time, no

advantage in this respect is to be gained by heating to a higher temperature. This

being true, it only remains to determine with certainty how long an exposure must

be made to destroy the tubercle bacillus. The temperature limit that has heretofore

been considered necessary where the exposure was made at 140° F. was 1 hour, but

recent extensive experiments by Theobald Smith, in which all conditions have been

most carefully controlled, show that this time can be materially shortened where

milk is agitated during pasteurizing. A thorough retest of this point is now being

made under factory conditions and the exact time period will be determined on the

basis of these trials.
’ ’

Pasteurization of skim milk, E. H. Farrington ( Wisconsin Sta.

Bj)t. 1899^ figs. 2).—The methods and advantages of pas-

teurizing skim milk at creameries are discussed, and a device for

heating skim milk by means of exhaust steam, constructed by J. C.

Fortiner of the University creamery, is described.

This skim-milk heater consists of an ordinary tin pail which is sus-

pended over the storage vat, and into which the pipe conveying the

skim milk from the separator and the one conducting the exhaust steam

from the creamery engine empty. The skim-milk pipe extends about

18 in. up into the steam pipe, which arrangement is thought to aid in

utilizing all the heat of the exhaust steam and to prevent the skim

milk from being blown from the pail by the steam. The skim milk is

thus heated as it comes from the separator and flows over the top of

the pail into the large vat from which the patrons of the creamery are

supplied. In practice about 2,500 lbs. of skim milk per hour was
heated to 160° F. and 4,000 lbs. to 140°. It was found that skim
milk heated in this way remained sweet about 1 day longer than

skim milk not heated. Only perfectl}^ sweet milk can be used where
this method of pasteurizing the skim milk is employed.
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A valve for turnino- aside the exhaust steam when not needed for I
pasteurizing is illustrated. Brief mention is also made of an arrange- I
ment in practical use in a creamery hv which the skim milk was heated I
in a similar manner at the separator. I

Effect of salt on the water in butter, E. H. Farrington
( ^Vis- 1

comin Sta. Rpt. 1899^ jR- ^fg. 1).—Reference is made to results ]

of similar work reported previously (E. S. R., 11, p. 586). I

In each of 18 experimental churnings the butter was divided into 2 i

lots, one of which was salted and the other not salted. In other

respects the 2 lots in each case received as nearly identical treatment

as possible. In a number of these trials lioth lots were worked once,

and in the other trials the lots were worked twice, the 2 workings -

being separated by an interval of about 21 hours. Analyses of 36

samples of butter made in these trials are given in full and sum-

marized in the following table:

Average of analyses of salted and unsalted butter.

Num-
ber of
churn-
ings.

Salted butter. Unsalted butter.

Butter
fat.

Curd.
Ash
(salt).

Water. Butter
fat.

Curd.
Ash
(salt).

Water.

Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct.

Butter worked once 8 83.80 0. 93 2. 74 12.74 83.86 0. 90 0.27 15. 12
Butter worked twice 10

i

84.59 1.08 3.80 10. 53 84. 58 .96 .36 14. 33

While the unsalted butter alwa^^s had a dry appearance it was found
|

in ever\^ comparison to contain more water than the salted butter.
|

“Taken as a whole, the analyses show that the higher the salt content, the less

water the butter will contain. , . . The amount of water or brine that shows on the i

fresh-cut surface of butter is a better indication of its salt content than of the amount f.

of water it holds. . . . The color of the salted butter was a darker shade of yellow ^

than the unsalted. This was very noticeable.” f

To observe the effect of the size of butter granules on the water f

content of butter, about 300 lbs. of ripened cream was divided into 2 >

lots, one of which was churned in a box churn until the butter gran-
^

ules were about the size of clover seed, while the other lot was churned
|

in a combined churn and worker until the butter granules were |

about the size of corn grains. Both lots were salted and worked to
|

i

the same extent except that one was worked on a table worker and the
}i

other in the combined churn and worker. Eleven trials of this kind
|

were made. The average water content of the butter churned to I

large granules was 13.89 per cent, and of the butter churned to small f
granules 12.15 per cent.

^

In 10 comparative tests granular butter was divided into 2 portions,
j

one of which was worked in a combined churn and worker and the

other on a table worker. The average water content of the butter

worked by the 2 methods was, respectively, 13.09 and 13.31 per cent.
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“These results give practically the same average percentage of water in the butter

worked by the 2 methods, showing in connection with the above experiment that

the size of the granules of butter when churning stops has more influence on the

amount of water left in the finished butter than does either of these 2 methods of

working the butter,
’ ’

White spots on butter, E. H. Farrington ( Wisconsin Sta. Bjyt.

1899^ pp. 118-120^ Jig. 2).—Tests were made to demonstrate the cause

of white crystals entirely unlike mottles or white curd spots appear-

ing on the surface of butter, especially on prints or bricks of butter

in a refrigerator. Two 1-pound bricks from the same churning were

kept at 50° F. in glass jars, one of which contained about 1 in. of

water and the other the same quantity of sulphuric acid. The butter

was raised above the liquid in each case. In the dry atmosphere of

the jar containing the sulphuric acid crystals began to form on the

surface of the butter within a few hours and nearly covered it in a few

days. In the moist atmosphere of the jar containing the water no

crystals formed on the surface of the butter, Avhich, however, was

covered with drops of brine. A second trial at 70° F. gave the same

results. ‘‘Such spots are not an indication of defective salt, that the

workmanship is poor, or the butter bad; they simply show that the

butter has been kept in a cold place which at the same time was so

diy that the water of the brine evaporated, leaving tho salt on the

surface.”

The action of proteolytic ferments on milk with special refer-

ence to galactase, the cheese-ripening enzym, S. M. Babcock, H.

L. Russell, et al. ( Wisconsin Sta. Rpt. 1899^ pp. 157-17 Jigs. 11).

—

In the investigations here reported, the object of which was the differ-

entiation of galactase from trypsin and other ferments, quantitative

determinations were made of the different decomposition j^roducts

formed by various ferments in sterilized milk. The ferments used

were the enzyms galactase, trypsin, pancreatin, pepsin, and rennin,

and the bacteria Bacillus subtilise 2 species isolated from imperfectly

sterilized milk and designated B. 299 and B. 83, B. acicli lactici and

B. coli coimnunis. Samples of fresh separator milk which had been

sterilized were inoculated with these ferments and incubated at 37

to 38° C., for periods ranging from 1 to 16 weeks. Two per cent

of chloroform was added to the samples inoculated with enzyms to

prevent the growth of any bacteria present through possible contam-

ination. The chemical analyses, which were performed in two inde-

pendent series, involved determinations of the albumins and casein

(precipitated by heat and acetic acid), albumoses (precipitated by zinc

sulphate), peptones (preciptated by tannic and phosphotungstic acids),

amids (not precipitated by reagents), and ammonia. The analytical

methods employed are briefly described, a detailed account being given

in a separate article (see p. 19). The results in detail are given in

tables and are also shown graphically in a series of diagrams.
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The progressive formation of soluble nitrogenous products by
galactase, trypsin, and pancreatin differentiated these enzyms from
pepsin and rennin, digestion with the latter enzyms and with commer
cial rennet extract taking place only in milk acidified with 0,2 per

cent hydrochloric acid. The action of Bacillus subtilis, B. 299, and

B. S3 as 'regards the conversion of nitrogen into soluble form was
similar to that of galactase. The amount of soluble nitrogen was not

increased by B. acidi lactici or B. coli communis. Proteolytic

changes in all cases were more rapid in the earlier than in the later

stages of digestion, from 30 to 85 per cent of the total nitrogen being

digested during the first 7 days. A differentiation of the proteolytic

ferments was also shown by the character of the decomposition prod-

ucts. No ammonia was produced by trypsin, pancreatin, and pep-

sin. In samples of milk acted upon by galactase, Bacillus subtilis, B.

299, and B. 83 for 112 days the nitrogen in the form of ammonia was

respectively 0.01, 0.21, 0.11, and 0.15 per cent. In cheese 120 days

old the ammonia was 0.17 per cent. Tryptic digestion was more
rapid than that of galactase. The absence therefore of ammonia,

together with the total disappearance of albumoses, and the presence

of large quantities of amids and peptones in digestion with trypsin,

and the presence of both ammonia and albumoses in digestion with

galactase at the end of 112 days strengthened the conclusion that these

two enzyms are not identical, although allied in some of their proper-

ties. The relative quantities of different end products of digestion,

especially amids and ammonia, differentiated galactase from the bac-

terial enzyms.

The relation of galactase to other enzyms is considered in connec-

tion with the cause of the changes taking place in the ripening of

cheese. “The similarity of products formed in the normal ripening

of Cheddar cheese with those produced by galactase where all other

factors are controlled, shows beyond all question that the main causal

agent in the proteolytic changes that occur in these cheeses is due to

this enzym. ”

Influence of galactase in the ripening of cottage cheese, S. M.
Babcock, H. L. Russell, and A. Vivian {Wisconsin Sta. Rpt. 1899,

175-178).—Several experiments were made in a study of this ques-

tion, In 2 experiments cottage cheese was made from normal milk,

the acid being developed naturally by bacterial fermentation. In 1

of the experiments the curd was washed with warm water to remove

as much acid as possible. In 2 other experiments cottage cheese was

made from milk which had been heated to 192° F. for 20 minutes in order

to destroy the inherent galactase. The acid was developed in one case

by means of a buttermilk starter and in the other 0.5 per cent of com-

mercial lactic acid was added. In each of the I experiments one por-

tion of the curd was kept under chloroform. Determinations of the
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), total and soluble nitrogen at different periods during ripening are

tabulated. The results are l)rieflY discussed and the following con-

:

elusions are drawn:

I

‘ “This series of experiments leads us to consider that the digestion of casein iiicot-

•
! tage cheese is due, not so much to the action of vital ferments, in and on the curd

masses as has hitherto been supposed, Tjut to the effect of inherent milk enzyins, of

' which galactase is undoubtedly the most important. They also indicate that the

lacti(.*-acid group of bacteria have no appreciable effect on digestion.

J

“Furthermore, it is shown in these instances that the casein of milk, Avhen pre-

I

cipitated by acid instead of rennet, undergoes a j^roteolytic or digestive change, in a

j

manner comparable to that which occurs in normal milk.”

Effect of digesting bacteria on cheese solids of milk, H. L.

Russell and Y. H. Bassett
(
Wisconsin Sta. Rpt. 1899, p]). 187-

193).—Experiments were conducted to determine if losses occurring

in the manufacture of cheese from tainted milks are due to the diges-

tion of the casein of the milk by bacteria. Samples of raw and sterile

milk inoculated with pure cultures of various species of digesting and

gas-producing bacteria were incubated for Id to 24 hours at temper-

atures ranging from 82 to 99° F. Determinations of the soluble nitro-

gen and the total solids of the milk and whey at the beginning and
‘ end of the experiments are tabulated. The results are considered as

showing that the casein of the milk suffers no appreciable loss through

the action of digesting bacteria during the first 24 hours after milking.

“It is therefore fair to assume that the losses sustained are attributable, in the

main, if not wholly, to the manufacturing methods that are used in the handling of

such tainted milks. This being the case, it is possible that improvements may be

made in these methods whereby some, at least, of these losses may be prevented, a

condition which would not in any way be possible if the insoluble casein was dis-

solved by these digesting organisms during the j^eriod before the milk is ordinarily

made into cheese.

“It is more than likely that the digesting microbes attack the albumen in milk

first, and so have in this already soluble material sufficient food to sustain them for

a considerable period. Later, the insoluble casein molecule is rendered soluble

through the continued activity of this type of ferment action.”

Notes upon dairying in California and the export of California

butter to the Orient, R. A. Pearson ( U. S. DejA. Agr . ,
Bureojii of

Animal Industry Bid. 39, pis. I)-— brief account is

given of the dairy exhibit at the California State fair, held at Sacra-

mento September 4-46, 4899. Scores on the butter exhibited are

tabulated. A resume is given of the principal points brought out in

a general discussion on the export of dairy products from the Pacific

coast at a meeting of the California State Dairymen’s Association,

held at Sacramento during the fair. Among the phases of the subject

discussed were causes affecting hardness of butter, making and pack-

ing butter for w^arm climates, and the use of preservatives. Some
purposes of the experimental exports of butter to foreign markets b}"

the Department are noted, and statistics are given of the exports of
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butter and cheese from the United States to trans-Pacitic countries 9
from 1893 to 1899. The author discusses, with reference to conditions 9
and practices observed in California, the use of sugar-beet pulp and 9
sugar-beet tops for dairy cows, method of payment for milk at 9
creameries, handling of milk from cows fed alfalfa hay, butter pack-

. J;

ages, cheese making, milk supply of cities, and dairy education in the r

State, offering suggestions for improvement along various lines. t'

The possibilities of dairying" in Cuba, D. R. Rankin {Hoard? s Dairyynan, 31 £

{1900), No. 17, pp. 336, 337). 1

Twelfth annual report of the dairy school at Riitti-Zollikofen, Bern, 1899 ^ .

{XII. Jahresbericht der Bernischen Molkerelschule in Riitti-Zollikofen j)ro 1898-99. Bern, y

1899,2yp.U). i'

Summary of results of tests of new feeding- stuffs at Poppelsdorf during- f
•

the winter of. 1898-99, E. Ramm {Milch Ztg., 28 {1899), No. 52, pp. 817-819).— |
This is a summary account with tabulated data of a series of feeding experiments I

with milch cows, previously reported in detail (E. 8. R., 11, pp. 81, 86, 885), com- ?

paring peanut cake with the following feeding stuffs: Tropon residue, brewery resi-

due (Brauerschlempe), Illipe cake, palm-nut cake and Illipe cake, Troj^on, English ^

cake (consisting mainly of cotton-seed meal and molasses), malt-sprouts-molasses,

gluten meal, and raw sugar. \

Tests of dairy cows, 1898-99, J. W. Decker
(
Wisconsin Sta. Rpt. 1899, 2>P-

140-152, fig. 1).—Official tests were made by representatives of the station during the \

year of 73 Holstein cows for the Holstein-Friesian Association, 7 Brown Swiss cows ;

for the Brown Swiss Cattle Breeders’ Association, and 2 Guernsey cows for the

American Guernsey Cattle Club. The manner of conducting the tests is described |

and the results are tabulated and discussed. In tests of 5 Holstein cows a record ^

was also kept of the amount and cost of food eaten during the 7 days. i

Scale of points in use in the United States for judging the dairy breeds of

cattle {U. S. Dept. Agr., Bureau of Animal Industry Circ. 27, pp. 16).—Reprinted

from the Annual Report of the Bureau of Animal Industry for 1898 (E. S. R., 11,

p. 983). ?

Eccentricities of the cow, C. D. Smith {Farm Students^ Rev., 5 {1900), No. 6, p.

85).—Variations in the composition of milk during the same and succeeding periods

of lactation are discussed. 1

Examination of milk for tubercle bacilli, V. H. Bassett
(
Wisconsin Sta. Rpt.

1899, p. 205).—Thbrner’s method (E. S. R., 4, p. 214) was used in examining 4 sam-

ples of separator slime and 30 samples of milk coming from cows reacting to the

tuberculin test.

‘‘The result of these examinations showed that in no case were tubercle bacilli
)

demonstrated in the milk from reacting cows that had no evident udder lesions of ^

the disease. The accuracy of the method of examination is checked by the fact that
|

in every instance where tuberculous sputum was added a j:»ositive microscopic result |

was noted. ” |
Investigations on lactic acid fermentation and its practical use, S. Epstein 1|

{Arch. Hyg., 37 {1900), No. 4, PP- 329-359). i
Testing cream {IloarcVs Dairyman, 31 {1900), No. 18, p. 355).—The use of the '|

Babcock test in determining the fat content of cream is briefly discussed. if

On the composition of Norwegian creamery butter, F. H. Werenskiold ^
{Norsk Landmandshlad, 18 {1899), No. 50, pp. 607-611).—Gives the results of peri- J
odical examinations of the butter from nine creameries during 1899. Determinations ^
of specific gravity (at 100° 0. ), refractive index, and Reichert number were made.— f
F. W. WOLL. m
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Renovated butter and its identification, J. A. Hummel {Farm Stndcnt.'i’ Rev., 5

{19C0), 6, pp. S6, 87,fi<jv. 3).

Annual report of tho experiment station for cheese making- at Lodi, 1898
{Alin. R. Stnz. Sper. Ccrndf. Lodi, 1899, pp. 103).—The lines of investigation reported

upon include the hianufacture of several kinds of cheese, the influence of light on

the souring of milk, the yield of cheese as affected hy the use of soluble lime salts,

a chemical study of the alluvial soils of Lodi, and the composition of various flours

used in bread making.

Cheese factories of Roquefort, F. Donati {Ind. Lnit.,25 {1900), Xo. 20, pp. 153,

154) •—A descriptive account of the production of Roquefort cheese.

Coating cheese with paraflfln to prevent mold, J. W. Decker
(
TT7.scon,s</i Sta.

Rpt. 1899, pp. 153, 154, fig- !)—A number of trials of coating cheeses of different

ages with paraffin were made by the author. 'When properly done the coating was

a complete protection against the growth of mold. When the cheese was not care-

fully handled the paraffin u'ould break away from the cheese and mold rvould grow
beneath it. Tlui coating of neM’ cheese was thought to impair the flavor, while the

coating of cheese 3 months old or older seemed to cause no injury in flavor. When
cheese had been covered with a double bandage and paraffined, the outer bandage

could be stripped off, leaving a fairly bright cheese. The cost of coating a 10-pound

cheese was of a cent.

Examination of dairy salts, F. W. Woll
(
Wi.scon.'im Sta. Rpt. 1899, pp.

108-117).—A reprint of the main original data given in Bulletin 74 of the station

(E. S. R., 11, p. 585).

Danish, butter exports, 1898-99, B. ^oggilt> {Tldssh'.Landohjn., 1899, Xo. 12,

pp. 540-548).—The exports of butter during the year October 1, 1898, to Sei^tember

30, 1899, were as follows: To England, 140,894,253 lbs.; to Germany, 2,811,887 lbs.;

to other countries, 662,794 lbs.; total, 144,368,934 lbs. Danish (1 lb. Danish=l.l lbs.*

avoirdui^ois) . The imports during the same j:)eriod aggregated 34,289,831 lbs., mak-
ing the net exports 110,079,103 lbs. 16,752,853 lbs. of butter was imported from

Sweden, and 15,170,051 lbs. from Russia (Finland). About 3,500,000 lbs. of the

butter exported was canned. The average price received for the export butter dur-

ing the year Avas 25.8 cts. per poimd Danish (23.5 cents per pound avoirdupois).

—

F. W. AVOLL.

Denmark’s production of milk and butter, 1897, B. Boggild
(
Fgesh'. Landm.,

45 {1899), Xo. 47, pp. 585-587).—The author calculates on the basis of the latest

official statistics that the total production of butter in Denmark in 1896 Avas about

129,030,000 lbs. Danish, and the total milk production, 4,502,780,000 lbs. The 1,145

cooperative and proprietary creameries in the country in 1897 made 116,126,000 lbs.

butter and 19,048,000 lbs. (skim-milk) cheese, the average A-alue receiA^ed for the

products at the factory being 23.9 cts. and 3.5 cts., respectWely, per pound. The
number of milch coavs in the country, according to the census of 1898, AA*as

1,067,138. F. AV. AA'OLL.

A new Belgian butyrometer, A. Theuxis {Ind. Lait., 25 {1900), Xos. 21, pp.

161, 162; 22, p>p. 169-171, figs. 3; Rev. Gin. Agron., 9 {1900), Xo. 2, pp. 50-60, figs.

3 ).—A neAV form of centrifugal fat tester deA'ised by Wercier is figured and described.

The test bottle is proA'ided Avith a thistle tube through Avhich the milk and the amyl
alcohol and sulphuric acid used in the test are introduced. In comparison Avith the

Gerber method the test gave closely corresponding results.

A composite milk-sampling pipette, J. W. Decker
(
Wisconsin Sta. Rpt. 1899,

pp. 155, 156, fig. 1 ).

—

A pipette designed by the author for taking composite milk

samples is essentially a glass tube 4 in. in diameter and about 12 in. long, graduated
in y in. spaces, the ends of the tube being someAA'hat constricted. In using the

pipette a sample of milk is taken of as many spaces in the tube as there are pounds
of milk to be sampled. The individual samples are then in jjroportion to the yields

3809—Xo. 1 7
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of milk for the several milkings represented in the test. The average fat content of

10 comi:)Osite samples, eacli representing 21 milkings during 7 days, taken in this way
was 3.245 ]>er cent, while the calculated average per cent was 3.27.

OflB-cials, associations, and educational institutions connected with the

dairy interests of the United States for the year 1900 {U. S. Depl. Agr.,

Bureau of Animal Industrg Cire. ^9, ]g>. 9 ).—A list of each-

VETERINARY SCIENCE AND PRACTICE.

Report of the cattle quarantines in Canada from November 1,

1897, to October 31, 1898, D. McEachran (Ottawa: 1899, pp.
56).—A report i.s g-iveii on the exportation and importation of animals

and upon the disea.ses which were studied during the time covered by

the report. These studies included work on tuberculosis, sporadic

aphtha, a disease affecting' the mouths and feet of cattle, resembling

foot-and-mouth disease, Texas itch, hog cholera, swine plague, anthrax,

glanders, actinomycosis, sheep seal), and enzootic ophthalmia in cattle

and sheep.

The greater portion of the report is occupied with the report bj^

J. G. Adaini and C. F. Martin upon the cattle at the Experimental

Farm at Outremont, Quebec, including studies upon the tuberculin

test", the detection of tubercle bacilli in milk of suspected animals, the

inoculation of guinea pigs and rabbits with milk from these animals,

feeding cah'es with the milk of suspected animals, and a p)ost-mortem

examination of the cows. The results of these studies may be stated

as follows: The 10 cows which reacted to the tuberculin test presented

good evidences of tuberculosis upon post-morteia examination. The
disease was not generalized in an}" of the cows, and there were only 4

cases of pulmonary lesions. Nine of the cows gave distinct evidence

of the infection of the peri-tracheal lymph glands. In no case was

there any infection of the mammary glands, although in one cow the

supramammary lymph glands contained tubercles. It is possible that

repeated large doses of tuberculin exercise a slight curative effect.

Although the cows were free from tuberculosis of the udder the milk

of several contained tubercle bacilli at times. Out of 11 guinea pigs

and 12 rabbits inoculated with such milk only 2 guinea pigs and 1 xab-

bit died of generalized tuberculosis. Young calves fed entirely upon

the milk of these infected cows for a period of several months remained

wholly free from the disease, did not react to tuberculin, and showed

no trace of tuberculosis wpow pjost-inortem.

During the experimental period, the number of tubercle bacilli

present in the milk increased greath^ at times without any obvious

cause. And it is therefore evident that the milk of such cows although

usually not infectious may become so at any time.

Effect of different influences on normal temperatures of cattle

and relation of same to tuberculin test, H. L. Russell and V. H.
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Bassett ( Sta. Bj)t. 1899^ j)2J. 19Jf--20Jj).—The authors con-

ducted experiments for the purpose of determining the elfect of inges-

tion of cold Avater upon the temperature of (Tittle. In a herd of T5

cows, 39 Avere allowed to remain out of doors for from to 60 min-

utes where they had access to cold AATiter. The other 6 cows of the

herd Avere kept in the barn' and Avere not Avatered. The cows AA^ere

watered at 9 a. m. At 10 a. m. the aA^erage temperature of the cows

which were Avatered was 100.19° F., and the aA'erage temperature of

the cows which Avere not watered aatis 102.12° F. The aA'erage differ-

ence in temperature before and after watering Avas 2.17°, a fall of

temperatui*e being noticed in eA'ery case except two. The indiA'idual

A'ariation ranged from 0.9 to 5.1°. In order to determine the inffuence

of the size of the animal upon the fall of temperature after drinking

cold water, the herd was diAuded into 2 sections, the one composed of

animals weighing 900 lbs. or more and the other of animals Aveighing

less than 900 lbs. The aA'erage fall of temperature after watering in

the first section Avas 2.02° and in the second section 2.3°.

An experiment was conducted with 15 cows for the purpose of

determining whether the obserA'ed fall in temperature after watering

could be attributed to exposure to the cold outside atmosphere. Eight

of these 15 cows were Avatered in the barn and 7 Avere watered out of

doors, the temperature of Avater in both cases lieing the same. The

average fall of temperature in the cows Avhich'Avere watered in the

barn Avas 1.66° and of those which were AA'atered out of doors, 1.5°.

It appears from this experiment that the fall in temperature is to be

attiibuted soleh' to the ingestion of cold Avater.

In order to approach the problem from another side, an experiment

was conducted in Avatering cows Avith water heated to a temperature of

101° F. The results showed that the A'ariation in temperature after

drinking this water Avas practically nothing. It is thus apparent that

the ingestion of a large quantity of cold Avater during the reaction

fever to the tuberculin test might lower the temperature of the animal

to such an extent as to obscure the reaction and lead to a faulty

diagnosis.

Experiments were conducted for the purpose of determining Avhat

influence, if any, thirst has upon the temperature of cattle. Obser-

A'ations on this point Avere made both in the Avinter and summer. The
animals were allowed to thirst for 21 hours and their temperatures

Avere then taken. The A^ariation in temperature was so slight that it

could be safely neglected in making tuberculin tests. QEstrum and

parturition Avere observed to have only a very slight effect in elevat-

ing the temperature of coavs. Dehorning caused a general rise in

temperature in all the animals observed.

The general results of these experiments may be stated as folloAvs:

The ingestion of large quantities of cold water may produce a marked
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fall in teinperature. Where, however, the water i.s given frequently f

and in small quantities, the accuracy of the tuberculin test would |
probably not be affected. The observations which were made by the

authors indicate that parturition, advanced gestation, and oestrum pro- •

duce very slight ffuctuations in temperature. The internal physio- .

logical conditions of the animals seem, therefore, to have less inffuence

upon the temperature of the animal than external conditions.

The effects of eating moldy corn, A. W. Bitting {Indiana Sta.

Bpt. 1899^ 44? -li)-—A study of samples of moldy corn from
different sources disclosed the presence of 3 organisms—1 bacterial

organism and 2 molds.

Two horses were used for inoculation experiments, each receiving

6 cc. of an active growth of the bacteria hypodermically, and after 36

hours 10 cc. more. No pathological effects were produced. All 3 of

the organisms were cultivated upon sterilized corn meal, which was
then fed to the horses as a mash. The bacterial organism and one of

the molds produced no effects. The other mold, a species of Fusarium,

produced redness of the gums and some salivation. The animals had

eaten aliout 5 lbs. per day for 5 days. On the fifth day one of the

horses showed occasional pains and diarrhea. On the seventh day

there were some muscular incoordination and stupor. The second

horse exhibited some irritation of the mucus membranes of the mouth,

but did not develop any nervous symptoms. The 2 horses together

ate about 4 bu. of the moldy corn.

An experimental investigation of a dermatomycosis of fowls,

L. Matruchot and C. Dassonville {Rev. Gen. Bat., 11 {1899).^ No.

132., PP' ^)-—The authors conclude from a study of this

disease that the dermatonn^cosis, which heretofore has been called

favus of fowls, and white comb, a comb disease, is quite distinct from

favus and should l)e called by a special name. The organism which

causes the disease is LopJtophyfon gallinoe. The disease occurs spon-

taneously among gallinaceous birds, but not among mammals, and is
;

quite different from the dermatoiiD^cosis of the hair of mammals. The
organism of this disease produces only superficial lesions and in this

respect is also different from favus. The organism in the lesions is

characterized by a persistent mycelium of short joints of 3 to 4 cells.

In cultures no lateral chlamydospores appear. As regards the sys-

tematic position of Lophophyton gaUince^ it seems to stand near the -

Gynoecia. |

The science of operations (Operationslehre), J. Bayer
(
Viemm and Leipsic:

,|

W. BraumiUler, 1899, pp. 523, figs. 451).—This constitutes volume 1 of a handbook f

of veterinary surgery and obstetrics and presents a general discussion of surgical /

methods together with descriptions of the special technique of various operations.
^

The defense of the organism against the morbific properties of the

glandular secretions, Charrix and Levaditi
(
Conqif. Rend. Soc. Biol. Paris, 52 f
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{1900),^y6. 4, pp. 83-86).—The author’ investigations indicate that the organism is

protecteil against injurious properties of certain digestive secretions, especially the

pancreatic juice, by substances which appear to be produced by the epithelial cells

of the ileum.

Subcutaneous injections, F. Eschbaum {Berlin. Tierarzil. Wchnschr., 1900, Xo. 4,

pp. 39-41).—The author believes that the hypodermic injection syringe should be

constructed with 2 or 3 rulings measured with special care, in order that the size of

the dose may be accurately known. It is necessary to take into account the specific

weight of the substances which are to be used in these syringes. The author recom-

mends State inspection of hypodermic syringes.

Tuberculosis, McFadyeax {Dairy, 12 {1900), Xo. 134, p- -^0).—Notes on the means
of distribution of tuberculosis with special reference to tuberculosis of the udder.

On the frequency of tuberculosis, Gutbrod
(
TR7m.sc/(?*. Tierheilk. n. Viehzucht,

44 {1900), Xo. 5, pp. 41-43).—Statistics of tuberculosis as found in slaughterhouses

and an account of tuberculin tests in suspected cases.

Failures in the diagnosis by means of tuberculin, Swicker {Berlin Tierarztl.

Wchnschr., 1900, Xo. 5, pp. 52-54)-—The author believes that a considerable propor-

tion of the causes of alleged failure of tuberculin is due to simple carelessness in

labeling the animals during the tuberculin test. Where the test is applied simul-

taneously to a large number of cattle, the greatest care must be exercised to prevent

mistakes in the identity of the records before and after injection.

Letters relating to the distribution of vaccine (' V. S. Dept. Ayr., Bureau ofAni-

mal Industry Circ. 28, pp. 9).—This circular contains a copy of a letter of the Secre-

tary of Agriculture to INIr. H. R. Strong, a letter of Parke, Davis & Co. to the Hon.

Jas. INIcMillan, a letter of the Secretary of Agriculture in reply to this last-named

letter, and a letter from the H. K. Mulford Company to the Secretary of Agriculture,

together with a reply to the same. These letters have to do Avith the question of the

free distribut’on of A’accine by the Bureau of Animal Industry.

Pseudoscabies, A. W. Bittixc4 {Indiana Sta. Bpt. 1899, p>P- 43, 44)-—Upon iiiA’es-

tigating an alleged outbreak of sheep scab, it Avas found that the trouble Avas due to

the aAvns of Stijxi spartea. These aAvns had eA'idently penetrated the skin of the sheep

in the SouthAvestern States, from Avhich they had been imported.

The so-called air-bladder mesentery of SAvine, Schaiftzer {Ztschr. Fleisch u.

Milchhyg., 10 {1900), Xo. 5, j)p. 89-95)

.

—The author discusses the Avell-knoAvn ajApear-

ance of small air bladders in the mesentery, especially of the small intestine in healthy

pigs. From a careful study of a large number of cases, the author concludes that the

gas contained in these bladders is not the product of micro-organisms and does not

come from the intestine, but that it comes from the outside air.

Glanders and the sanitary laAv, 0. Lebrun {Bee. Med. Yet. Baris, 8. ser., 7 (1900),

Xo. 1, 2B- 32, 33).

The diagnostic value of mallein, E. Isepponi {Schiveiz. Arch. Thierh., 42 {1900),

Xo. 1, p)p- 1-20).

—

In a droA'e of 60 horses, 2 Avere suspected of having glanders, and
mallein tests Avere given to these horses. The post-mortem examinations in these

tAvo cases furnished confirmation of the reaction Avhich Avas obtained by the use of

mallein. IMallein tests Avere made upon a number of other horses, and the details of

the temperature conditions are giA'en.

The author concludes that glanders often exists in a hidden form and that, there-

fore, mallein is a necessary agent in the eradication of the disease from a droA^e of

horses. It is recommended that mallein tests be given at once to suspected horses,

and that such as fail to react should be at once removed from quarantine.

The reliability of the Strauss method, C. Troester {Ztschr. Veterinark., 12

{1900), Xo. 2, pp. 69, 70).—As a result of considerable exiAerience in diagnosing

suspected cases of glanders, the author states that the Strauss method of inoculating

male guinea pigs is perhajAS the most reliable one for making correct diagnoses.
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In order that this method may give tlie l)est results, however, it is necessary to

make inoculations with material as fresh as possible. The glanders bacillus soon

loses its vitality in material which is kept about the laboratory.

Statistical notes on periodical ophthalmia of horses, I. Shulzhenko {Arch.

Yet. Naul‘, hit. Petersburg, 29 {1899), No. 12, II,X>p- o70-583 ).

—

Tabulated statements

with a discussion on the frequency of this disease in different governments of Russia.

Composition of hones of sound horse and of hones of horse suffering" with
osteoperosis, H. H. Huston and A. H. Bjryan {Indiana Sta. Ppt. 1899, pp. 73, 74 ).

—

The humerus of each animal was taken for analysis. The bone of the normal horse

was yellowish, while that of the diseased animal was gray and brittle. In the dis-

eased horse a small gain of ossein was noticed. The most conspicuous changes in

the bone of the horse suffering with osteoperosis were a reduction in the amounts of

fat, phosphoric acid, lime, soda, and nitrogen-free organic matter.

Material for packing- horses’ hoofs, H. A. Huston and A. H. Bryan {Indiana

Sta. Ppt. 1899, p. 72).—A table is given showing the composition of substances to be

used for th’s purpose.

On pseudotuherculosis, with special reference to pseudotuberculosis in

birds, R. Muir {Jour. Path, and Pact., 5 {1898), No. 2, pp. 160-181, pis. 2).

—

The
author conducted feeding experiments with guinea pigs. The article contains a

discussion of the literature of the subject, with a bililiography.

AGRICULTURAL ENGINEERING.

Description of experiment station piggery, H. E. Van Norman
{Indiana Sta. Bj)t. 1899., pp. p>l. I fig- 1)-—The building is

described and a general view and door plan are given. The main part

of the building is 22 by d6 ft. outside. On each side is a wing 12 by

Id ft. The front part only of the main building, 22 by 32 ft.
,
is two

stories high. The first door contains 8 feeding pens, 4 of which com-

municate with sleeping pens in the wings of the building. The

remainder of the door space is occupied by a brood-sow pen, storage

and attendant’s room, scales, mixing vats, feed chutes, water hydrant,

etc. The upper story of the building adords storage room for bed-

ding, crates, and bin room for feed. ‘‘The building is so placed as to

be centrally located among a series of feeding lots, all of which are

connected to the building by lanes leading up to it. Each lot contains

a small house for sleeping quarters.”

Irrig-ation, L. Jastremski {Louisiana Planter, 24 {1900), No. 25, pp. 394-397)

.

—A
paper read before the Central Louisiana Agricultural Society.

An electric-recording- river g-aug-e, W. M. Fulton
( Pniv. Tennessee Record, 1899,

No. 11, pp. 232-243, fig. 7)

.

—This is a description of a river gauge devised by A. Wade
in the mechanical shops of the University of Tennessee.

Petroleum motors and tbeir employment in agriculture, R. Gagey {Bui.

Dir. Agr. et Com., 5 {1900), No. 15, pp. 63-81, fig. 3).

Tests of manure spreaders, Brutschke {Mitt. Deut. Landw. Gesell., 15 {1900)„

No. 15, p>p. 101, 102).
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STATISTICS—MISCELLANEOUS.

Twelfth Annual Report of Alabama College Station, 1899 {Alabama Sta.

R})t. 1899, 32).—This contains the organization list of the station; report of the

treasurer for the fiscal year ended June 30, 1899; and reports of the director and

botanist, chemist, associate chemist, veterinarian, agriculturist, and biologist and

horticulturist, giving a general review of the station work during the year ended

December 31, 1899. The report of the director contains in addition a summary of

the contents of Bulletins 101-107 of the station, a list of bulletins now available foU

distribution, an exchange list of periodicals received at the station library, a list of

seeds of trees furnished by this Department, and notes on the exhibit of cotton pre-

pared by the station for the Paris Exposition.

Twelfth Annual Report of Georgia Station, 1Q9Q {Georgia Sta. lipt. 1899, pp.

111-145)

.

—This embraces a brief account of the organization and work of the station

during the year, a financial statement for the fiscal year ended June 30, 1899, and a

report of the biologist and horticulturist containing an account of work with plums,

grapes, and vegetables, and notes on plant diseases and insects.

Twelfth Annual Report of Illinois Station, 1899 (Illinois Sta. lipt. 1899, pp.

16).—This includes a brief statement of the principal lines of station work, subject

list of bulletins published since 1888, a detailed financial statement for the fiscal year

ended June 30, 1899, and the organization list of the station.

Twelfth Annual Report of Indiana Station, 1899 {Indiana Sta. lipt. 1899, 'pp.

150).—This includes the organization list of the station; a report by the director on

the station work, staff, publications, and mailing list; miscellaneous articles noted

elsewhere; acknowledgments; list of periodicals received at the station; and a finan-

cial statement for the fiscal year ended June 30, 1899.

Biennial Report of Iowa Station, 1898-99 {louxi Sta. Rpt. 1898-99, 'pp. 33-37,

77, 78).—Notes on the work of the station, abstracts of Bulletins 37-43 of the station,

and a financial statement for the fiscal year ended June 30, 1899, are included in

these pages.

Seventeenth Annual Report of New York State Station, 1898 {Xew York

State Sta. Rpt. 1898, p)p. 598)

.

—This contains the organization list of the station, the

report of the treasurer for the year ended September 30, 1898, a meteorological record

for the year, reprint of a station circular on the name of a new variety of cherry, and
reprints of Bulletins 143-157 on the following subjects; Cottonwood-leaf beetle; green

arsenite (E. S. R., 10, p. 467) ;
a spraying mixture for cauliflower and cabbage worms

(E. S. R., 10, p. 869) ;
report of analyses of commercial fertilizers for the spring of 1898

(E. S. R., 10, p. 833); some exj^eriments in forcing head lettuce (E. S. R., 10, p. 957);

variety tests of strawberries, raspberries, and blackberries (E. S. R., 10, p. 961); report

of analyses of commercial fertilizers for the fall of 1898 (E. S. R., 10, j). 1033); the

economy of using animal food in poultry feeding (E. S. R., 11, p. 76); the raspberry

sawfly, and preliminary notes on the grapevine flea-beetle (E. S. R., 11, p. 63) ;
exjieri-

ments in ringing grapevines (E. S. R., 11, p. 49); two destructive orchard insects

(E. S. R., 11, p. 170) ;
director’s report for 1898 (E. S. R., 11, p. 295) ;

commercial fer-

tilizers for potatoes, II (E. S. R., 11, p. 235) ;
sugar-beet investigations in 1898 (E. S. R.,

11, p. 238) ;
spraying cucumbers in the season of 1898 (E. S. R., 11, p. 257) ;

and self-

fertility of the grape (E. S. R., 11, p. 248)

.

Annual Report of South Carolina Station, 1899 {South Carolina Sta. Rpt. 1899,

pp. 37).—This includes a general report on the work of the station by the vice director

and more detailed reports by the agriculturist, chemist, botanist, veterinarian, hor-

ticulturist, entomologist, and assistant agriculturist. The departmental reports give

in some cases brief statements of the results obtained during the year. A financial

statement for the fiscal year ended June 30, 1899, and a subject list of station publi-

cations are appended.
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Sixteenth. Annual Report of Wisconsin Station, 1899 {Wisconsin Sta. Rpt.

1899, pp. 332, Jigi<. 79).—This includes the organization list of the station, a detailed

account of the history and present status of the station, nninerous articles noted else-

where, lists of exchanges and acknowledgments, and a financial statement for the

fiscal year ended June 30, 1899.

Distribution of the ag’ricultural exports of the United States, 1894-1898,
F. H. hliTcncocK {V. S. Dept. Agr., Section of Foreign Markets Bui. 16, pp. 153 ).

—

Statistical tables are given showdng the quantities and values of all the various agri-

cultural products exported from the United States to each country of destination

during each of the 5 fiscal years 1894-1898, A summary is given showdng the total

values of agricultural exports by countries. The average annual value of the agri-

cultural exports during the 5 years wus $663,536,201. The United Kingdom received

54.62, Germany 13.01, and France 6.63 per cent of the total exports. The United

Kingdom also showed the greatest increase during the 5 years. A marked falling off

in demands for American agricultural products was shown in case of Spain, Portugal,

and European Russia. A summary of the distribution of agricultural exports by
continents show'ed that Europe received 88.46 per cent.

Sources of the agricultural imports of the United States, 1894-1898,
F. H. Hitchcock ( U. S. Dept. Agr., Section of Foreign Markets Bui. 17, pp. 118 ).

—

This is supplementary to Bulletin 16 of the Section (see above) and contains tables

showdug in detail the quantities and values of all the agricultural products imported

into the United States from the several countries of supply during each of the 5 fis-

cal years 1894-1898. The average annual value of the agricultural imports during

the 5 years w^as $368,748,457. The articles most extensively imported w'ere sugar

and coffee. Of the total imports 16.17 per cent w'as supplied by Brazil, 10.14 by
Cuba, and 8.97 by the United Kingdom. The imports from Japan, China, and the

Haw aiian Islands show^ed the greatest increase and those from Cuba the most marked
decrease during the 5 years. A classification of the agricultural imports by conti-

nents showed that about 30 per cent came from Europe, 23 per cent from South

America, 23 per cent from North America, 16 per cent from Asia, 5.5 per cent from

Oceania, and less than 2 per cent from Africa.

Our trade with. Japan, China, and Hong-kong-, 1889-1899, F. H. FIitch-

cocK
(
U. S. Dept. Agr., Section of Foreign Markets Bui. 18,pjp. 168).—Tables show the

nature, quantity, and value of agricultural and nonagricultural products imported

and exported by the United States in the trade with Japan, China, and Hongkong.

The principal exports from the United States to these 3 destinations have been cot-

ton, cotton manufactures, kerosene oil, wdieat flour, and manufactures of iron and

steel. These constituted nearly 80 per cent of the total exports in 1898. Silk and

tea formed about 70 per cent of the total imports in 1898. The total value of exports

have advanced from $11,097,497 in 1889 to $39,490,653 in 1899, and the total value

of imports from $35,196,670 in 1889 to $47,815,035 in 1899.

Ag'riculture and animal husbandry in Denmark, Germany, and Great

Britain, G. vox Zweigbergk {K. Landt. Akad. Handl., 38 (1899), No. 5-6, pp. 261-

343)
.—A report on the characteristic features of agriculture, with special reference to

animal husbandry in the countries mentioned. The paper is accompanied by numer-

ous half-tone reproductions of noted farm animals of different breeds.

—

f. w. woll.

T
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Colorado College and Station.—J. D. Stannard, assistant in the department of

civil engineering, has severed his connection with the institution to accept a position

,
in the irrigation investigations conducted by this Othce. J. A. Stump has been

. appointed his successor, and the duties assigned to him will he principally in connec-

tion with the college. B. C. Buffum, formerly professor of agriculture and horti-

culture at the ‘Wyoming Experiment Station, has been elected professor of agricul-

; ture and agriculturist of the experiment station. He will begin his duties September

C 1. Miss Virginia Corbett, of the Montana Agricultural College, has been elected

i

professor of English literature, to succeed Miss Jennie E. McLain. C. S. Crandall,

who has been botanist and horticulturist of the station since 1890, resigned that posi-

tion July 1 to enter the service of the Division of Forestry of the U. S. Department

of Agriculture. Mr. J. H. Cowen, a graduate of the Colorado Agricultural College

and for several years botanist and horticulturist, was aiipointed to succeed him.

;

Mr. Cowen’s sudden death at Ithaca, N. Y., is just announced. The station has

begun the publication of press bulletins, which will be distributed to papers in the

State and to a limited number of individuals. The mailing list of the station is being

I revised so as to give more attention to the needs of individuals and exchanges. Field

;

work was carried on during the summer in irrigation and other related questions; also

I

investigations on injurious insects and the adaptability of grains to high altitudes.

Nebraska Station.—W. D. Hunter resigned his position as assistant entomologist

July 1 to accept a similar position with the experiment station at Ames, Iowa.

New ]Mexico College and vStation.—W. ]M. Eeed has been appointed engineer

of the station and professor of civil and irrigation engineering in the college. Fabian

Garcia, formerly assistant in the department of agriculture and horticulture, has

been made horticulturist of the station and assistant professor of horticulture in the

j

college. K. F. Hare, first assistant chemist of the station and instructor in the col-

lege, has been promoted to the assistant professorship of chemistry in the college,

j J. J. Vernon has been recently appointed agriculturist. A small herd of well-

selected cattle has been purchased, and in the future animal husbandry will be made
i an important part of the work of the college and station. T. D. A. Cockerell has

resigned his professorship in the college to accept the chair of biology in the New
Mexico Normal University at Las Vegas. His services are retained as consulting

entomologist of the station. E. O. IVooten, botanist of the station, will henceforth

have charge of all the biological work of the college. The agricultural course in the

college has been greatly strengthened, and it is thought in the future will be one of

the best proportioned and strongest courses offered in the agricultural colleges of the

country. In addition to his duties as soil physicist and meteorologist, J. D. Tinsley

will superintend the Roswell Substation, where drainage problems will have special

importance.

Tennessee College and Station.—The designs for the new dairy hall, mention

of which was made in E. S. R. 11, p. 800, have been enlarged so that with its equip-

ment it will cost something more than ^10,000. On the plats of the station favorable

results have been secured vith Canadian field peas and with rape. The experiments
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with wheat, which have l^eeii coiulucte<l at tlie station, have proved very satisfactory,

and the possibility of growing winter cereals seems well established.

Texas Colle(4E and Station.—At the animal meeting of the hoard of directors,

July 6, P. S. Tilson, associate in chemistry, was relieved from duty in connection

wdth the station, in order that he might devote his entire time to State fertilizer and

college work. A station council has been provided for, to consist of the director,

president, and chemist, with duties as yet undefined. The position of farm superin-

tendent has been created in order that the care for the live-stock interests and field

cro2^s might lie removed from the agriculturist and director. The determination of

the exact duties of the position, together with a selection of a candidate, were

assigned to a conmiittee which has not yet made a report. This action has caused

the name of H. C. Kyle to be dropped from the station rolls as foreman of the farm.

The Texas Farmers’ Congress held its third annual session at this place July 3-6,

with 400 people in attendance. The proceedings will be published and distributed

among the farmers, stockmen, and horticulturists of the State. The State Truck

Growers’ Association, State Floral Society, Central Texas Beekeepers’ Association,

and Texas Poultry and Pet Stock Association have become affiliated with the con-

gress, and each is represented by a member on the general committee. The congress

enthusiastically commends the work done on the several farms in connection with

the station and college.

Miscellaneous.—F. B. Smith, professor of agriculture in Wye College, England,

is visiting this country for the purpose of making a studj^ of the agricultural experi-

ment station system and of seeing the various typical farm sections. He expects to

visit a number of experiment stations before returning to England. A week w'as

spent b'y him at the Department of Agriculture in familiarizing himself with the

work of the different bureaus, divisions, and sections.

The Franklin Institute, of Philadelphia, has awarded the Elliott Cresson medal

to Profs. W. O. Atwater and E. B. Rosa for their respiration calorimeter.

o
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The International Congress of Experiment Stations, held in Paris

in connection with the exposition, was the third of its kind, although

less of international interest has attached to the two previous ones.

All three of these international congresses have been held at or near

Paris. The first convened at Versailles, in June, 1881, following the

marked activity in the organization of experiment stations whicli

occurred throughout Europe a few years previous to that time. The

second congress was held at Paris in connection with the UniA'ersal

Exposition of 1889. The third, which in point of attendance at least

was to a greater extent international than the two preceding, met

June 18 to 22, 1900. SeA^enteen countries in which experiment stations

are maintained were represented by delegates, although in some cases the

representation was smaller than Avould haA^e been expected. Xo dele-

gates were present from Russia, Xorway, Sweden, Spain, or Canada.

The enrolled membership was nearly' two hundred, of aaIioiu sixty

were directors of stations. Only accredited delegates were admitted

to the congress, and cards of admission were issued upon registration.

The congress was presided oA^er by Casimir-Perier. president of the

Societe nationale cVencouragement a Vagriculture^ whose linguistic

attainments specially fitted him for the position. The secretary of

the congress was Louis Grandeau, director of the Station agrono-

micgiie de VEst. After an opening address by the president, IM. Gran-

deau addressed the congress upon the history and deA^elopment of the

experiment station idea throughout the world. He gaA'e particular

attention to the stations of the United States, and highly commended
their scope, facilities, and the character of their Avork. The proAusional

programme which had been sent out earh^ in the year Avas then pre-

sented. The first day’s sessions were taken up with the reading and

discussion of papers relating to soils, fertilizers, and field tests. The
sessions of the second day were occupied with papers on feeding ani-

mals, analyses of wine, cider, dairy products, seeds, etc. The closing

session was deAmted principally to questions of station organization

and methods of iiiA^estigation. The desirability of uniformity in

methods of analysis, and where practicable in agricultural iiiA^estiga-

tion, formed a quite prominent feature of the discussion, and upon the

recommendation of the directory a resolution was introduced, which Avas
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unanimousl}^ adopted, looking to the establishment of an international

commission to secure uniformity of methods of investigation in all the

experiment stations of the world. The plan of organization of this

commission will be announced later.

The desirability of international methods is thoroughly appreciated

in this country, where for a number of years past the Association of

Official Agricultural Chemists has used its efforts to that end. Some
success has followed the attempts to secure international cooperation

in testing the methods adopted by the Association and those in use in

foreign countries, but it has been impossible to get the work upon a

satisfactory basis or make it official in an international sense. The
establishment of a commission for this purpose will accordingly meet

with approval in this country, and if it fulfills its mission this will be an

important outcome of the congress.

The experiment station congress was preceded by the International

Congress of Agricultural Instruction under the same presidency, with

M. Lagorsse as secretary. In many instances the same delegates rep-

resented their countries at both conferences. The topic given princi-

pal consideration at the Congress of Agricultural Instruction was the

teaching of agriculture in France, and the congress adopted resolutions

looking to the better organization and coordination of agricultural

education in the various sections of the country.

The two congresses were terminated by a l)anquet at Hotel Conti-

nental on the evening of June 21, at which about 150 persons were

present. Several excursions were arranged for the benefit and pleas-

ure of those in attendance at the congresses, and visits were paid to

the laboratory of the Comjxtgnie generals des voitures, where extensive

experiments have for years been conducted upon the feeding of horses,

to the experimental fields of the Station agronoinique de VEst at Parc

des jjrinces^ and to the Institiit national agronomlgue^ where the various

laboratories were inspected.



XF.W AGRICULTURAL BUILDING AT KANSAS STATE AGRI-

CULTURAL COLLEGE.

Agricultural Hall, the new agricultural building recently completed

at the Kansas State Agricultural College, is a handsome structure of

white Manhattan limestone, 90 b}" 95 feet. (Fig. 1.) It contains two

stories and a basement, and cost, with ecpiipment, |31,000. It stands

Fig. 1.—Agricultural Hall, Kansas State Agricultural College.

upon the former site of the president’s residence, which was destroyed

in 1895.

The first floor contains two good-sized offices, an agricultural library,

cheese room, milk room, butter room, testing room, and cold-storage

rooms. (Fig. 2.) The sides and ceilings of all the working rooms on

this floor are covered with white opalite tiling, and the floors are laid

with monolith tiling. The opalite tiling is made of tempered glass,
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and is iimcli cheaper than the ordinary porcelain tiling. If it proves 1
satisfactory in the dairy rooms of this building, it is cheap enough I
for general use in creameries. 1

The second story contains three large lecture rooms for agricultural |
classes, two offices for instructors, and a cloak room. (Fig. 3.) The ?

largest of the lecture rooms has a seating capacity of about 200, and ^

may be used for institutes or other agricultural meetings.

Fig. 2.—Plan of first floor, Agricultural Hall.

The basement contains a boiler room, engine and refrigerating room,

lavatories and bathrooms, three insulated cheese cellars, and a large

storage room. The refrigerating apparatus is planned to be available

in all workrooms, in the cold-storage rooms, and in the cheese cellars,

the arrangement in the cheese cellars being designed to maintain any

degree of temperature at will.
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All the workrooms are furnished with hot and eold water and steam,

and the entire building is lighted by electricity. Power is supplied

both by electric motor and steam. The refrigerating plant has not yet

Fig. 3.—Plan of second floor, Agricultural Hall.

been installed, on account of lack of funds. With this exception the

building is equipped with all the modern apparatus for factory and

farm butter making, cheese making, testing and handling milk.



RECENT WORK IN AGRICULTURAL SCIENCE.

CHEMISTRY.

New method for the gravimetric determination of reducing

sugars, based upon the use of the centrifuge, P. Chapelle {Rev.

Cliim. Analyt. et 5 {1900).^ No. Jfl-IfJf).

—

It is stated that

the quantity of oxid of copper precipitated by Fehling’s solution is A
not exactly proportional to the sugar used, but is a function of the .

dilution of the solution and excess of copper. When working with

constant dilution, the only cause of trouble is the excess of copper,

and it is eas}^ to determine the value of that. A measured quantity <

of sugar solution insufficient to obtain complete reduction and 25 cc.

of Fehling’s solution are used. The total volume is then made up to
’

cc.

The tubes containing the mixed solution are heated for 3 or 4 minutes

in a calcium chlorid bath at 108 to 110°. They are then whirled in a

centrifuge, and the copper adheres to the sides. The liquid is decanted

and the copper precipitate washed with water, dried and weighed.

It is stated that when 250 mg. of copper precipitate are obtained

duplicates agree within ^ mg. A table is given, showing the amounts

of glucose, lactose, sucrose, etc., corresponding to different weights of

cuprous oxid.

In the succeeding number of the journal (No. 3) the application of I

this method to the determination of the sugars in milk, blood, wine, /

urine, etc., is considered.

—

h. snyder.
,

|

Simple and rapid method for the determination of the iodin
|:

number of fats, J. Bellier {Rev. Chim. Analyt. et Appl.^ 5 {1900).,
]

No. 2^P' l^^S-lSIi).—Hiibl’s method is considered as requiring too
j

much time. The attempts to simplify the method by Wys and others
\

are noted. The author uses a solution containing both iodin and bro- I

min dissolved in acetic acid; 50 gm. of iodin and 32 gm. of bromin are

dissolved in 950 cc. of acetic acid. The solvent for the fatty body is

composed of chloroform, mercuric chlorid, acetic acid, and potassium

iodid. One gram of material is dissolved and the bromin -iodin solu-

tion added until a permanent coloration for 5 minutes is secured, and

the number of cc, of solution used gives directly the iodin number. It

is claimed that the results obtained are practically the same as those

by the Hiibl method. The iodin number of a few oils as obtained by

this method is given.

—

h. snyder.
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f The determination of glycogen, and relative quantities of glyco-

I gen in different parts of the flesh of a horse, J. K. Hat^yood {Jour.

f] Amer. Chem. Soc., ^2 {1900)^ A^o. 85-93).—After testing a num-

I
• ber of different methods for glycogen the author worked out the fol-

{ lowing, which is a modification of the Briicke method: From 50 to 60

^
I

gm. of ground meat is treated with 300 cc. of 1 per cent potassium

I I hydroxid and heated on a steam bath for about 6 hours, water being

i : added from time to time. The solution is evaporated to about 150 cc.,

i
I

made slightly acid with hydrochloric acid, and h^ulrochloric acid and

j

double iodid of potassium and mercury added alternately until all pro-
’ teid matter is precipitated. The solution is made to a volume of 500

cc. and an aliquot filtered and exactly neutralized with concentrated

potassium hydroxid. Three or four drops of concentrated hydrochlo-

ric acid is added and twice the volume of 93 to 95 per cent alcohol, the

precipitated glycogen filtered off' after standing 2 or 3 hours, washed

with alcohol and ether, dried at 80 to 100° C., then at 115° C., and

weighed. After weighing, the filter is thoroughlv extracted with boil-

ing water, dried at 115° C. , and again weighed, the difference in weight

representing glycogen.

:j

The author believes the method to be an improvement over the orig-

,

inal Briicke method and sufficiently accurate for distinguishing horse

meat from other meats.

I

Analyses are given of the chuck, rib, and flank of 3 diff'erent horses,

I
and of the diff'erent cuts of meat from another horse.

I

The oxid of iron and alumina in mineral phosphates and superphos-
phates, Morimoxt (Bid. Assoc. Beige Chim., 14 (1900), Xo. 1, pp. 16-18).—Known

I
amounts of iron and alumina oxids, when present in superphosphates, were deter-

mined by the method based uj^on Kroker’s reaction (insolubility of iron and alumin-

j

ium phosphates in acetic acid). The amount found exceeded the calculated and

j

kno’um amounts. It was the opinion of the author that the difference was caused

j

by the presence of large amounts of lime.

—

h. sxydee.

Resume of the most important investigations in sugar chemistry during

j

the last half of the year 1899 (Deut. Zuckerind., 25 (1900), Xo. 5, pp. 177-181).

t!
A new gravimetric method of determining reducing sugars, Chapelle

|j

(Jour. Pharm. et Chim., 6. ser., 10 (1899), Xo. 9, pp. 395-398).

Weighing the precipitated cuprous oxid as cupric oxid in the gravimetric

j

examination of sugar, F. Bolm (Ztschr. Untersuch. Xahr. u. Genussmtl., 2 (1899),

|,
Xo. 9, pp. 689-692).

The determination of sugar in beets, J. AVeisberg (Bid. Hssoc. Chim. Suer, et

Distill, 17 (1899), Xo. 3, pp. 237, 238, fig. 1).

Observations on the electrolysis of cane-sugar solutions, K. TJlsch (Ztschr.

Electrochem., 5 (1900), p. 539; abs. in Jour. Phys. Chem.., 4 (1900), Xo. 2, p. 157).

Analyses of sugar-cane molasses and various products in the manufacture
of sugar from cane, H. Pellet (Suer. Indig. et Coloniale, 55 (1900), Xo. 9, pp.

275-278).

The analysis of golden sirup, X. Leonard (Analyst, 25 (1900), Apr.,pp. 85-87).—
A controversial article based on a previous paper by the author (E. S. R., 11,

p. 705).
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Treacle, or g-olden sirup, E. W. T. Jones {Analyst, 25 {1900), Apr.,2^in S7-89).—
The method of analysis employed by the author is described.

Analysis of a sample of treacle and of so-called g-olden sirup, C. W.
Matthews and A. H. Parker {Analyst, 25 {1900), Apr., pp. 89-94).—The methods
employed and the results are discussed.

Accurate ash determination in molasses {Deut. Zuckerind., 25 {1900), No. 2,

p. 62).

Detection of saccharin in articles of food, R. Truchon (ylrm. Chxm. Analyl.

et AppL, 5 {1900), pp. 48, 49; ahs. in Chem. Centhl., 1900, I, p. 691; Jour. Chem. Soc.

[London'], 78 {1900), No. 451, II, p. 377).

On the analysis of milk, L. Gallien {Jour. Pharm. et Chirn., 6. ser., 11 {1900),

No. 2, ])p. 61-64).

A new process for the determination of fatty materials in dairy products,

Lindet {Bui. Soc. Chim. Paris, 3. ser., 23 {1900), No. 10, pp. 409-413, fig. 1).

The so-called ferment-reaction of milk, R. W. Raudnitz {Centhl. Physiol., 12

{1898), pp. 790-793; ahs. in Ztschr. Untersuch. Nahr. u. Genussmtl., 3 {1900), No. 5,

p. 329)

.

Determination of fat in butter by the Gerber acid butyrometric method,
J. Werder {Chem. Ztg., 23 {1899), No. 97, p. 1028).

A means of recognizing- margarin and cocoa butter in butter, Cotton (A 6s.

in Jour. Pharm. et Chim., 6. ser., 9 {1899), No 10, pp. 505, 506).

Studies on the color reactions of Becchi and Halphen for the identification

of cotton-seed oil, P. N. Raikow and N. Tscherweniwanow {Chem. Ztg., 23 {1899),

No. 97, pp. 1025-1028).

Concerning butter produced on sesame feeding and the official recognition

of margarin, G. Baumert {Ztschr. Naturw. [Jena], 71 {1899), No. 6, pp. 425-434).—
The German law requires the addition of sesame oil to margarin to aid in its detec-

tion. The article discusses the reliability of this reaction for margarin when sesame

cake has been fed.

The effect of formic aldehyde on proteid bodies. The change of peptones

and albumoses into primary proteids, C. Lepierre {Jour. Pharm. et Chim., 6.

ser., 9 {1899), p>y)’ 449-451; ahs. in Ztschr. Untersuch. Nahr. u. Genussmtl., 2 {1899),

No. 12, p. 924) .

The solubility of proteoses and peptones in alcohol, J. Effront ( Bui. Soc.

Chim. Paris, 3. ser., 21 {1899), pp. 676-680; ahs. in Ztschr. Untersuch. Nahr. u. Genussmtl.,

3 {1900), No. 1, pp. 38, 39).

The solvent power of pepsins, J. Effront {Bui. Soc. Chim. Paris, 3. ser., 21

{1899), pp. 683-691; ahs. in Ztschr. Untersuch. Nahr. u. Genussmtl., 2 {1899), No. 12,

pp. 924, 925).

Chemical changes in wheat and rye when moldy and sprouted, R. Scherpe

{Ztschr. Untersuch. Nahr. u. Genussmtl., 2 {1899), p)p. 550-559).

The adulteration of nutmegs, J. Vanderplanken {British Food, Jour., 2 {1900),

No. 15, p. 65).—Brief directions for detecting nutmegs made from an inferior quality

of ground nutmeg and clay.

A general method for the determination of various simple substances con-

tained in organic compounds, M. Berthelot {Compt. Rend. Acad. Sci. Paris, 129

{1899), No. 24, pp. 1002-1005).

Studies on the progressive development of the essence of bergamot, E.

Charabot {Compt. Rc7id. Acad. Sci. Paris, 129 {1899), No. 19, jyp. 728-731).

On the determination of pentosans, W. L. A. Warnier {Bui. Soc. Chim. Paris,

3. ser., 21 {1899), No. 10, p. 527).

Automatic apparatus for the estimation of pentosans, V. Staneck {Bohm.

Ztschr. Zuckerind., 24 {1899), jrp. 227-230; ahs. hi Jour. Chem. Soc. [london], 78 {1900),

No. 451, II, p. 373).
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An apparatus for washing- and absorbing- g-as, A. Gautier [Bid. Soc. Chun.

Paris, S.'ser., 23 [1900), No. 5, pp. U1-U4, fig. 1).

A simple g-as generator, C. E. Wait
(
JJniv. Tennessee Record, 1899, No. 11, pp.

259, 260, fig. 1).—A simple, cheap, and effective apparatus is briefly described and

illustrated.

A rubber mortar-cap for pulverizing with exclusion of air, E. Scholl
( Chem.

Zfg., 24 [1900), No. 3, p. 15, fig.
1)'.—A flexible rubber sheet which tits securely over

the top of the mortar, with a hole in the center for the pestle.—.i. t. anderson.

A universal pipe-stem triangle, L. Martius [Chem. Ztg., 24 [1900), No. 3, p.

15, fig. 1).—Two of the sides of the triangle are flxed in the usual way, while the

third arm is hinged at one point with the other end free, thus allowing the size of

the triangle to be shifted at pleasure. A notched wire, running parallel to one of the

sides of the triangle, holds the free end of the movable side securely in any desired

position.—.1 . T. ANDERSON.

New triangles for crucibles and dishes, A. Hebebrand [Chem. Ztg. ,24 [1900),

No.5,p. 37, figs. 2).—The crucible or dish is supported on three platinum pegs

screwed into the side of an iron triangle vertically to these sides, and at angles of

45° to their plane.—.i. t. anderson.

BOTANY.

On biastrepsis in its relation to cultivation, H. de Vries {Ann .

Bot.^ 13 {1899)^ Afo. 51^ j?}?. S95-Ifi20).—The author designates under

the term biastrepsis the twisting of the stem which sometimes occurs

in plants, the normal shoots of which have opposite or whorled leaves.

By this twisting the phyllotaxis becomes spiral instead of verticillate,

and the successive leaves of the spiral are connected l)y their bases.

A large number of experiments with Dipsacm sylvestris forms are

reported, from which it is concluded that under proper cultivation the

seeds of this plant will yield about one-third twisted stems. This

proportion was first attained in the fourth generation, and since then

the proportion has increased.

The phenomena of biastrepsis depend not only upon the hereditary

properties of the seed, but also upon the external conditions under

which the individual develops. The more favorable the conditions of

life the richer is the progeny obtained from any given seed in indi-

viduals with twisted stems, and the more marked is the twisting in

individuals. The importance of plent}^ of space, time of sowing, and

character of soil are pointed out.

From these experiments the general statement is made that with a

given hereditary tendency, any monstrosity becomes more marked the

more favorable the conditions of life, and, therefore, the more vigorous

the growth. This is true not only of Dijisacus sylvestris^ but is estab-

lished for most various plants and difl'erent monstrosities by observa-

tions made by the author during the past 10 years.

The influence of carbon dioxid on the form and structure of

plants, E. C. Teodoresco {Rev. Gen. Bot.^ 11 {1899)^ JVo. 13^^ yip.

pi. l^Jigs. 18).—A report is given of a series of experiments

in which a number of plants were grown with and without carbon



110 EXPEKIMENT STATION KECOED.

dioxid. An apparatus was devised by which air free from carbon H
dioxid could be supplied to one bell jar, and to another an atmosphere W
containing approximately 2 per cent of carbon dioxid. By means of

an aspirator the atmosphere was constantly changed. The plants used

were Marchantia polymorpha^ Limulana vulgaris^ Lupinus albtts^ 'i

Phaseolus miiltifiorus^ Faha vulgaris^ Pisum sativum^ Asparagus offici-
’

nalis, CuGurlnta pepo^ Borrago officinalis^ and Datura stramonium. !

The morphology of thallus, stem, and leaves is fully described. In
j

the case of the hepatics, the thallus was less developed, less branched,

and no asexual reproductive organs were produced when grown in an

atmosphere free from carbon dioxid. The assimilative tissues, usually

present in the large air cavities, were wholly absent in the case of Mar-
chantia and greatly reduced in Lunularia. The air spaces were like-

wise either wholly or nearly obliterated.

Where plants were cultivated from seed, the stems for a time grew
best in an atmosphere which did not contain carbon dioxid, the pres- ^

ence of that gas retarding the consumption of the reserve material.

However, after the plant had used up its reserves and chlorophyll

assimilation begun, the best growth was obtained in an atmosphere

containing carbon dioxid. Those plants which were not cultivated '

from” seed, but were already in an advanced stage of growth, did not

show the preliminary phase just described, but continued their growth

best in the atmosphere charged with carbon dioxid. The leaves of the -

plants were smaller when grown without carbon dioxid. In the case

of the Datura leaves, those already formed, when placed in an atmos-

phere lacking in carbon dioxid, became yellow and fell off. In nearly

every case the leaves were thicker and the palisade parenchyma longer

and larger, the air spaces more developed, with all plants which grew
in the atmosphere charged with carbon dioxid. The internodes in

general section were larger, the number of fibro-vascular bundles

greater, and the individual bundles developed to a greater extent.

The influence of different kinds of light on the form and struc-

ture of plants, E. Teodokesco {Ann. Bci. Nat. Bot.N- ser.^ 10 {1899)^ I

Nos. 3~p pp. ip-^56; 5-6., pp. ^57-26Jf^ pis. P figs. 20).—In order to
'

study the effect of rays of different refrangibility on the form and

structure of plants, the author made use of the spectrum and colored :

screens, the colors used being red, blue, and green, and comparisons

were made with plants grown in light and darkness. The effect of ;;

these different lights, as shown b}^ the morphology and anatomy of leaf,
^

stem, and root, were studied, the experiments being described in detail.
"

The following plants were used: Horse beans, white lupines, buck- |

wheat, castor beans, peony, evening primrose, Puhus fruticosus., live- ?

forever, peanut, vetch, white beans, pepper grass, chick-pea, gourd, f

sunflower, hemp, horse-chestnut, potato, ash tree, maple, oak, and '^l

syringa. I
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•! The principal results are summarized as follows:

The greatest expanse of leaf blade was in those' plants under blue

b light, the least under the green light, with the red intermediate. Those

f \

,
under the blue light approached most nearly to the total illumination

! and the green to darkness. The effect on the petioles varied but in

t ' two wa}^s. In one series the green ra}^s produced the longest petioles,

with the shortest under the blue, and intermediate under red illumina-

; tion. In the other the order was reversed. With those plants having

a rosette of root leaves the longest leaves grew under the green screen

and the shortest under the blue, with red intermediate. At the same

i time the longest leaves were not always the largest. All the different

I
colored lights were less favorable to the development of the tissues of

I
the leaves than the white light.

The amount and development of the palisade tissue, parenchyma,

i and air spaces were least under green light, greater under red, and

! most highly developed under blue light. The chloroleucites, so far as

I number, size, and disposition were concerned, were similar in develop-

I
ment to the assimilative tissues. Under the green light they were

I small, fewer, of indefinite shape, and distributed without any order in

b the cell and did not contain as much chlorophyll as either under the

I red or blue. The number of stomata per unit of leaf surface was

1

greatest under the green light, less under the red, and least under the

blue. The development of wood, liber, and cambium of the veins, as

well as the lignification of the cell walls of the leaves, was the same as

i

j

in the stems and roots.

I

The studies of roots showed that for plants whose roots are retarded

bj^ white light, blue light retarded them still more, while under green

!

light they attained greater length, although the maximum development

was in darkness. When roots developed better in light than in dark-

ness they showed increased growth under blue screens and made little

! increase under green. When growing equally as well in light and

I

darkness the different colored lights made no appreciable difference.

' The maximum diameter of the centra], cylinder and thickness of cortex

'I
of roots was shown in the plants grown under red and blue light, with

I

green as the minimum. Under the green light the primary wood

I

presented few vessels and the differentiation of secondary tissues was

j

less advanced. The same was true for the lignification of cell walls

and supporting tissues. Under the green light the structure of roots

approached those grown in darkness, while those under blue light

! were more nearly like those grown under white light.

The investigations showed that the green light gave the greatest

growth of stem, followed by red and blue when the experiment was
not continued beyond the consumption of the reserve materials of the

I
plant. When conducted longer the plants under green light perished,

4740—No. 2-^ 2
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The development of the primary and secondary conductive tissue and

lignification of cell walls was the same as for the roots. The central

cylinder of the stem increased most rapidly under blue light and least

under green, with red as intermediate. The periderm of the stem

was least developed under green light, most under blue, and red inter-

mediate.

The influence of changes of temperature on the respiration of

plants, W. Palladin {Rev. Gen. Bot.^ 11 {1899), No. 1^7, pp. 2Jfl-

257).—The extremities of etiolated seedlings of Vidafaha with a few

leaves were cut off and placed in vessels containing a 10 per cent solu-

tion of saccharose. One lot was kept in the laboratory at an average

temperature ranging from 17 to 20° C. A second lot was placed in a

vestibule where a lower temperature, 7 to 12° C., was experienced,

and the third lot was placed in a thermostat in which a temperature of

from 36 to 37.5° C. was maintained. After from 3 to 7 days in these

temperatures equal lots were brought together and kept at a medium
temperature of from 18 to 22°, and the amount of carbon dioxid liber-

ated per gram of plants was ascertained.

It was found that the plants which had been kept in the medium
temperature gave off 55.8 mg. per gram; those removed from the

low temperature to the medium gave off 78.1 mg.; and those from

the highest to the medium temperature, 85.4 mg. per gram of plant

weight. The change from a lower to a higher or a higher to a lower

temperature resulted in an increased respiration. The cause for this

phenomenon was not ascertained.

On the influence of ancesthetics on the respiration of plants,

N. Morkowine {Rev. Gen. Bot., 11 {1899), Nos. 128, p^p. 289-203;

129, pp. 31^1-352).—The author experimented with the etiolated leaves

and leaf buds of Vidafaha and Lupinus luteus and the green leaves

of Ficus elastica and Phylodendron sp.
;
also upon the embryos of

sprouted wheat. As anaesthetics, alcohol, ether, hydrochlorate of

morphine, and hydrochlorate of solanin were used. The plants were

placed in a Pettenkofer apparatus and the respiration determined.

The experiments are described in detail.

Contrary to the conclusions of Bonnier and Mangin,^ the author

found that if the exposure to anaesthetics be prolonged for quite a

number of hours, or even for several days, the intensity of respira-

tion was considerably increased. Under the influence of alcohol, the

intensity of the respiration of etiolated plants was iqcreased li times.

With ether, the respiration of etiolated leaves of Vida faha was

more than doubled. It was found that the hydrochlorate of morphine,

1:2,000, did not in any way affect the respiration of plants. When,
however, the quantity or morphine was 1 : 500, the respiration of the

plants was increased 1^ times.
^

^Ann. Sci. Nat. Bot., 7, ser., 1886, p. 5.
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In general, the author states, his experiments show that ansesthetics

increase the respiration not only in etiolated but in green plants.

Incidentalh^, the effect of anaesthetics on chlorophyll was investigated,

and it was found that a 5 per cent solution of alcohol checked the

chlorophyll production and growth of the wheat germ. The diminu-

tion in the respiration in the case of the plantlets was in proportion

to their growth.

Experiments on floral colors, P. Q. Keegan {Nature^ 61 {1899)^

JSlo. 1570^])]). 105^ 106).—The author conducted a series of experi-

ments to determine the true color of anthocyan—that is, the blue and

red pigment of ffowers. The opinions of Berzelius and Wiesner are

stated, in which diametricall}^ opposite conclusions are given.

The author observed the effect produced by immersion of fresh

petals of a number of flowers into ether saturated with ammonia.

The petals of the peon}^, pink, campion, deep-red rose, sweet pea,

vetch, mallow, balsam, geranium, fuchsia, scarlet rhododendron,

crimson flax, and blue centaurea became blue; of the red daisy, peri-

winkle, and lady’s smock, bluish green; while the petals of anemone,

larkspur, violet, willow herb, scarlet Trop^eolum, red rhododendron,

flowering currant, scabious, wild thyme, potato, and forget-me-not

became green.

Later the coloring matter was withdrawn from the petals by macer-

ating them for 2 days in methyl alcohol, after which the solution was
draAvn off, evaporated to dryness, the residue dissolved in warm water,

and after filtering was tested with hydrochloric acid, ammonia, lead

acetate, and magnesium acetate, the color reaction in each case being

given.

The author’s conclusion is that there are different stages in the

development of floral pigments. In the lower stages the natural color

is red, whatever the chromogen may be. In the higher stages the

natural color of the anthocyan is blue, or is capable of forming blue

compounds with alkalis and certain metallic salts.

I On the presence of vanadium, molybdenum, and chromium in plants, E.

Demaecay {Compt. Rend. Acad. Sd. Paris, 130 {1900), Ho. 2, pp. 91, 92; ahs. in Rev.

I

8ci. [Pom], 4. ser., 13 {1900), No. 3, p. 88).

' On the presence of dextrose and levulose in the leaves of beets, L. Lindet
i| {Ann. Agron., 26 {1900), No. 2, 103-113).
‘

1

On the composition of the leaves of the plane tree from the standpoint of

I

nutritive material and on the migration of this material during growth and
:

after the death of the leaves, G. M. Tucker and B. Tollens {Ber. Deut. Cliem.

Gesell., 32 {1899), jjp. 25-75; abs. in Bui. Soc. Cliim. Paris, 3. ser., 24 {1900), No. 10,

p. 480).

On the modifications which oil of lavender undergoes during the growth
of the plant, E. Charabot {Bui. Soc. Chim. Paris, 3. ser., 23 {1900), No. 5, pp.
183-189).

Behavior of leguminous tubercles in water culture, F. Nobbe and L. Hiltner
{Landiv. Tm. Siat., 52 {1899), Nos. 5-6, pp. 455-465).—In experiments with seed-

lings of Robinia pseudacada grown in water cultures, the root tubercles functioned
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normally in air, but under water almost none at all. The authors believe that the

results obtained in these experiments demonstrate that nitrogen assimilation takes

place within the root tubercles and not in the leaves.

Further observations on Nitrag^in and on the nature and functions of the

nodules of leguminous plants, M. Dawson {Proc. Roy. Soc. [London'], 66 {1900),

No. 4^6., pp. 63-65).

A new departure in cytology {Nature, 61 {1900), No. 1582, })p. 385-387 ).—

A

review of a recent work by A. Fischer, of Leipsic.

FERMENTATION—BACTERIOLOGY.

Variability in the power of liquefying gelatin possessed by
bacteria, H. W. Conn {CentU. Bakt. u. Par.^ 2. Aht.^ 5 {1899)^ Wo.

665-669).—On examining specimens of milk from a neighboring

dairy, the author discovered 2 rather constant organisms in his cul-

tures. The first was a Micrococcus and seemed to be almost univer-

sally found in all the specimens of milk. Its morphology is described

at some length. With it, and almost equally abundant, was found a

bacterium which differed from the first in having no power of liquefy-

ing gelatin. As experiments with the organisms were continued, it

was found that intermediate grades existed between the two, and after

continuing the experiments for several months, the author arrived at

the conclusion that he had one organism which showed a wide varia-

bility. Subsequent stud}^ of the culture proved that with the excep-

tion of the power of liquefying gelatin the organisms were absolutely

identical.

Permanent forms of nitric and nitrous organisms, A. Beddies

{Cliem. Ztg.^ ^3 (1899)., Wo. 63^ 6Ii5-6p71 otbs. in Jour. Chem. Sog.

[London]., 78 (I960)., Wo. d^6., II., i^. 3Ji).—From manure, sewage, etc.,

the author prepared nutritive solutions containing about 2 gm. each of

organic and inorganic matter per liter. These were mixed with 1 to

2 per cent of meat juice and the nitrogen content was raised to about

3 per cent by the addition of ammonium sulphate. The alkalinity

was raised or lowered as desired by the addition of sodium carbonate

or phosphoric acid, and, after sterilizing, the solutions were inoculated

with 0.1 to 0.2 gm. of soil containing the nitrifying organisms. The
cultures were kept in diffused light at 20 to 25° until nitrification was

complete (2 to 3 months). Material from these cultures was used for

inoculating sterilized solutions containing 1 per cent of a cold water

extract of a soil rich in humus and 0.25 per cent of water glass.

By this means nitrifying organisms were obtained which were less

sensitive than those obtained by Winogradsky in inorganic media.

Four stable forms of nitric and 3 of nitrous bacteria were isolated.

One of the nitric forms was capable of resisting the action of steam at

100° for 2 minutes, and one of the nitrous bacteria lived for 1 minute

in steam at the same temperature. The other two nitrous bacteria

could not withstand steam, but survived for several minutes in a dry
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heat of 80 to 100° C. Nitric and nitrous bacteria grew in the same

medium without interference, and inoculating material was prepared

drying previously sterilized calcareous soil to which both forms of

nitrifying organisms had been added.

Pot experiments are reported in which grasses and cereals grown on

sterilized sand, to which sterilized humus, ammonium sulphate, and

minerals were added, were much benefited by inoculation with the

nitrifying organisms.

The results obtained indicate that denitrification is hindered and loss

of free nitrogen prevented by the presence of an abundance of nitrify-

ing organisms. When, however, denitrifying organisms predominate,

the action of the nitrifying bacteria is interfered with, especially if

the supply of oxygen is limited.

On the nitrification of organic nitrogen, V. Omelianski
(
Centljl.

Bakt. %i. Par.^ 2. Abt.^ 5 {1899)^ No. IS^pjp. ^73-1^90).—An account is

given of various culture experiments, the results of which led to the

conclusion that pure cultures of nitrifying bacteria are incapable of

nitrifying organic nitrogen. Nitrogen in this form must first be con-

verted into ammonia by the action of other nitro-organisms before the

nitrifying organisms can utilize it. It is claimed that the opposite

conclusions reached by Frankland, Warington, and Stutzer and his

associates were based upon inaccurate observations.

Denitrification and fermentation, K. Wolff (Hyg. Rundschau^ 9

{1899)^ pp. 1169-1172; abs. in Che^n. Gentbl.., 1900, 5"^? ^^1 Jour.

Cliem. jSoc. [Zo7idon], 78 {1900), No. JfSO, II, p. 298).—In experiments

with typhus-like bacilli, including B. coli commune and others, and 2

hay bacilli, one apparently B.fitzianus from ginger root and the other

from meal, it was found that while all the organisms reduced nitrates

to nitrites in 1 per cent dextrose broth containing 0.05 to 0.23 per

cent of potassium nitrate, the hay bacilli were much more active in

this respect than the others, although only one of the bacilli can be

compared with the real denitrifying organisms. The activity of the

organisms was not affected by the strength of the sugar solution, but

was decidedly influenced by the amount of nitrate present, an excess

of the latter checking fermentation without otherwise disturbing the

functions of the organisms. Complete disappearance of nitric nitro-

gen took place simultaneously with fermentation. The author concludes

that denitrification is not due to the direct action of the organisms,

but that the products of fermentation reduce nitrates to nitrites and

eventually convert them into carbonates.

Recent investigations on the development of aromatic princi-

ples by alcoholic fermentation in the presence of certain leaves,

G. Jacquemin {Compt. Rend. Acad. Sci. Paris, 128 {1899), No. 6,

pp. 369-371).—In a previous number of this publication^ the author

Wompt. Rend. Acad. Sci. Paris, 125 (1897), No. 2, p. 114.
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has given an account of his investigations in which he claims the

development of aromatic principles through the alcoholic fermentation

of wine in the presence of the leaves of the apple, pear, or grape, pro^

ducing the characteristic odor and flavor of the individual fruit. This,

he says, is brought about by the splitting up of certain glucosids con-

tained in the leaves through the action of a diastase secreted by the

yeast used in the fermentation. Subsequent investigations have shown
that the leaves of different varieties of grapes placed in the must give

to the wine different ffavors and bouquets. If instead of the leaves an

extract containing the glucosids of the leaves be used in connection

with the pure yeast, the same result is secured.

The author states that during the past season numerous experiments

were carried on in different parts of France with both white and red

wines which conflrm his statement. One experiment is quoted in

which the must of an ordinary red wine was pasteurized and divided

into equal portions, one of which received an extract of the leaves from
a St. Emillion grapevine which had been prepared b}" mixing them
with a pure yeast 2 days before adding to the must; the second was
given a pure yeast, while a third lot was allowed to ferment in the

ordinaiy manner. The products of the fermentation were submitted

to various experts. That resulting from the fermentation in the pres-

ence of the extract of the leaves was pronounced far superior to the

others.

In conclusion the author claims that his experiments show that by

the use of grape leaves from varieties of superior excellence, or of

extracts containing the glucosids from these leaves, even in a quantity

as small as 1:1000, the quality of the wine may be greatl}^ improved.

Investigations concerning bacteria in the fermentation of

tobacco, J. H. Vernhout (Meded. S'’Lands Plantentuin^ SJf, {1899)^

^).—The author has investigated the fermentation of

tobacco and concludes that (1) the fermentation of tobacco is due in

whole or in part to the chemical action of bacteria, and (2) a ther-

mophile bacterium plays an important role in the process of fermenta-

tion. In support of these conclusions he gives a detailed account of

his work. Germs that could ffourish at 50° C. were first isolated from

tobacco leaves in which the process of fermentation had been completed.

Two germs which he studied under the designations A and B were

thus isolated. Inoculation experiments were made by cutting into

small pieces or by folding tobacco leaves in which fermentation

had just commenced. The pieces or folded leaves were placed in

petri dishes and sterilized at 120° C. for 15 minutes to 1 hour, after

which one dish was inoculated with a pure culture of germ A. Seven

experiments are recorded, of which 1 gave positive results, 1 doubtful,

and 2 negative. In the last-mentioned experiments fermentation took

place equally well in the check and in the inoculated dish. Two
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experiments were also made in which some dishes were sterilized

while ‘the check was left unsterilized. In both cases fermentation

took place in the check but not in the sterilized dish.

One chapter is devoted to a description of germ A on different cul-

ture media. This germ is related to Bacillus suhtilis and the author

proposes for it the name Bacillus tabaci-fermentationis. Germ B is

also described and said to belong to the genus Bacterium. The name
Bacterium tabaci-fermentationis is proposed.—ii. m. pieters.

On the chemical nature of enzyms, O. Loew {Science^ n. s., 10

{1899)^ Bfo. 955-961).—The author states that enzyms maybe
physiologically classified into 3 groups, those which are intimatel}^

connected with nutrition, such as diastase, pepsin, trypsin, lipase; those

causing oxidation, as the oxidases; and those producing coagulations,

such as rennet, thrombase, and pectase.

In considering the chemical nature of enzyms, 3 important questions

have received attention: (1) Are the enzyms proteins or not? (2) how
is the fact to be explained that a very small amount of the enzyms can

transform a relatively large amount of another compound? and (3)

what is the cause of their specific action, that is, why can enzyms

attack only a specific compound and not others closely related ? The
different investigations bearing upon these subjects are reviewed at

some length. The author believes that the tendency on the part of

some authors to infer from the nature of one enzym the nature of all

others is not justified. He believes there may exist enzyms in every

group of proteins, and that there may be some that are not proteins

but which are derived therefrom.

The action of small quantities of enzyms on large quantities of other

substances is explained by the close connection existing between lability

and activity, and further by the principle of intensity of energy by
which their chemical energy may be transferred to other compounds.

In explaining the specific action of enzyms, the principle of configu-

ration of molecules comes in, and the closer the contact the more per-

fect transmission of energy is possible.

Report of the bacteriologist, H. H. Lamson {New Hampshire Sta. Bui. 68, pp.

158-164, fig. 1) .—A statement is made of the lines of work followed in the depart-

ment of bacteriology during the year and a popular account is given of bacteria, their

morphology, physiology, and relations to agriculture.

Bacteria and their place in systems of fungi, W. Winkler {Centbl. Bakt. u.

Par., 2. Aht., 5 {1899), Nos. 16-17, pp. 569-579; 18-19, pp. 617-630, jAs. 2).

The classification of bacteria, W. Migula {System der Bakterien. Jena: G.

Fischer, 1900, vol. 2, pp. 1068, pis. 18, figs. 35 ).—A systematic classification of bacteria.

Bacteria as related to economy of nature, industrial processes, and public

health, G. Newman {New York: G. P. Putnam’ s Sons ; London: John Murray, 1899,

pp. 348; rev. in Science, n. ser., 11 {1900), No. 263, p. 70).

Micro-organisms useful in agriculture, F. Cavara {Bui. Soc. Bot. Ital., 1899,

No. 7-8, pp. 241-243).
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Bacteria in milk products and other food materials, Bloch {Berlin. Klin.

Wchnschr., 37 {1900), No. 4, PP- 85,86).—The author found numbers of bacterial

colonies in cultures from plasmon, but an equally large number from nutrose and
other milk products.

Contribution to the morphology of the organism described as Bacterium
radicicola, A. Stutzer

(
Mitt. Landw. Inst. Breslau, 1900, No. 3, pp. 57-71)

.

The influence of sunlight on bacteria, L. Kedzior {Arch. Hyg., 36 {1899), No.

4, pp. 323-334).

Gypsum plates for the cultivation of nitrification bacteria, V. Omelianski
{Centbl. Baht. u. Par., 2. Abt., 5 {1899), No. 18-19, pp. 652-655).

On the multiplication of yeasts without fermentation in presence of a
limited quantity of air, A. Eosentiehl {Gompt. Rend. Acad. Sci: Paris, 130 {1900),

No. 4, pp. 195-198).

The length of generations in certain yeasts, T>. P. Hoyer {Centbl. Baht. u.

Par., 2. Abt., 5 {1899), No. 21, pp. 703-705).—A large number of species of yeast

were studied and under the conditions of experiments the time elapsing between one

generation and another determined. It ranged from 3.5 hours to about 10 hours,

depending upon the temperatureo

On the duration of the vitality of dried yeast, H. Will {Ztschr. Gesam.

Bramv., 1899, No. 4, p. 43; abs. in Centbl. Baht. u. Par., 2. Abt., 5 {1899), No. 14, p.

527) .—Yeast is said to have grown readily after having been kept in a dried state for

12 years and 2 months.

Soluble ferments produced during germination of seeds having a corneous
endosperm, E_ Bourquelot and H. Herissey

(
Compt. Rend. Acad. Sci. Paris, 130

{1900) ,
No. 1, pp. 43-44).

The oxy-ferments of milk and saliva, R. Dupouy {Jour. Pharm. et Chim., 6.

ser., 8 {1898), pp. 551-553).

On the secretion of diastases, Dienert
(
Compt. Rend. Acad. Sci. Paris, 129

{1899), No. 1, pp. 63, 64).

On the so-called indigo fermentation and new indigo plants, H. Molisch

{Sitzber. Math. Naturw. Cl. K. Akad. TWss. \_Vienna'], 107 {1898), No. 7, pp. 747-776,

pi. 1).

The action of formaldehyde on enzyms and certain proteids, C. L. Bliss and

F. G. Novy {Jour. Expt. Med., 4 {1899), No. 1, pp. 47-80).

METEOROLOGY.

Monthly Weather Review {U. S. De])t. Agr.^ Weather Bureau^

Alonthly Weather Review., 28 {1900)^ JVos. i, pj). 1-^8^ charts 10; jgjp.

51-93., pi. l^figs. 5, charts 11; 3, pp. 95-139, charts 10).—In addition

to the usual reports on forecasts, warnings, weather and crop condi-

tions, meteorological tables and charts, these numbers contain the

following articles and notes:

No. 1, a special contribution on Some of the results of the international cloud work

for the United States, by F. H. Bigelow; and notes by the editor on wireless teleg-

raphy, lightning rods, a kite and balloon station near Berlin, Germany, South Afri-

can meteorology, frost work in South Africa, Prof. Henry Allen Hazen, winterkilling

of fruit trees, farmers’ bulletins, the soil and the crops, errors in school books, fruit

protection in Florida, historical events in meteorology, irrigation in winter, the

Weather Bureau and commerce on the Great Lakes, the high stations of Wyoming,

winter thunderstorms in Mississippi, snowfall in the Rocky Mountains, the relation

of temperature to color. Meteorological Congress at Paris, September 10-16, 1900,
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meteorology at the Paris Exposition, lectures in the schools, long dry spells, lectures

at farniers’ institutes, climatology of San Diego, Cal., wind-roses for Oklahoma,

Charles G. Boerner, artificial rain, and the weather maker.

No. 2, special contributions on Anemometer tests (illus. ), by C. F. Marvin; Kite

observations at Bayonne, N. J., by the Bayonne Kite Club; and notes by the editor

on climatology of St. Kitts, lectures at farmers’ institutes, a change at Kew observa-

tory, the London meteorological office, maximum pressure of wind, and George

James Symons.

No. 3, special contributions on Comparative thermometer readings at New Y'ork,

by A. J. Henry; Loss of life in 1899 by lightning, by A. J. Henry; Hurricanes of

1895 and 1896 in the Philippine Archipelago, by F. 0. Stetson; Notes on climate in

the Philippines, by I. N. Brewer; A partial explanation of some of the principal

ocean tides (illus.), by R. A. Harris; and notes by the editor on the measurement of

radiant heat, the use of the divining rod in the search for water, tides in the ocean

and the atmosphere, solar spots and terrestrial phenomena, the storms of March,

1888 and 1900, frost protection by hot water, the total eclipse of the sun May 28,

1900, stations of the Mexican Telegraph Company, influence of the wind and of

rythmic gusts on the level of Lake Erie, long balloon voyages, wireless telegraphy,

storms of sleet, the cold waves of January and February, 1864, a Black River thaw,

sudden disappearance of ice in the lakes, benefits and injuries due to storms, water-

spout, objectionable meteorological terms, danger lines on gages and.contour lines on

city maps, the legal value of Weather Bureau records, and sudden temperature

changes in Montana.

Maryland Weather Service {Maryland Weather Service^ 1 {1899)^

'pp. 666^ pis. Jigs. 61).—This is the first of a proposed series of

reports dealing with the climatic features of Maryland, including the

physiography, meteorology, hydrography, medical climatolog}^, agri-

cultural soils, foresty, crop conditions, and flora and fauna of the

State. The present volume is confined to a discussion of physiography

and meteorology, and includes the following articles: Introduction, h}^

W. B. Clark, explaining the establishment of the State weather service

and the lines of investigations pursued; A general report on the phys-

iography of Maryland, and The aims and methods of meteorological

work, by C. Abbe; A sketch of the progress of meteorology in Mary-
land and Delaware, by O. L. Fassig; and An outline of the present

knowledge of the meteorology and climatology of Maryland, by
F. J. Walz.

A summary of the main results of meteorological observations in

Maryland is as follows:

Normal annual temperature 53 to 54° F.
;
normal annual maximum 63°; normal

annual minimum 45°; highest normal monthly temperature 75.5° in August; lowest

normal monthly 31° in January; absolute maximum temperature for the State since

1891, 109° at Boettcherville in July, 1898; minimum for the State since 1891, —26 at

Sunnyside in February, 1899; average date of last killing frost in spring April 5 to 15;

first killing frost in fall October 5 to 15; advent of spring (average temperature 43.8°)

March 7 in southern Maryland, April 1 in northern Maryland, and April 15 in north-

western Maryland; average barometric pressure for 28 years at Baltimore 30.7 in.,

highest 30.98 in., lowest 29 in.
;
normal annual precipitation (rain, melted snow, etc.

)

43 in. (of this 23 to 24 in. falls in the spring and summer and 19 to 20 in. in fall and
winter); rainy days 168; cloudiness 50 to 60 per cent; average humidity 68 per cent;

direction of the wind northwest in winter, south and southwest in summer.
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Meteorology, C. H. Pettee {^New Hampshire Sta. Bui. 68^ 2)p.
105, 168-192).—This gives brief notes on additions to equipment of the

meteorological department and on the weather of the year, and a

monthly and annual summary for the period from July, 1898, to

June, 1899, inclusive, of observations at Durham, H., on tem-

perature, precipitation, cloudiness, and prevailing winds. The mean
temperature for the year was -15.9°, for -1 years ending June 30, 1899,

45.8°; total precipitation for the year 43.6 in., average for 4 years 45.5;

snowfall 82 in., average for 4 years 67; number of days on which

there was precipitation of 0.01 of an iech during 1898 to 1899, 107,

average for 4 years 105; prevailing direction of the wind, northwest;

clear days 114, partly cloudy days 161, cloudy days 80.

“The last 3 months of the year [1898-99] were abnormally dry, with a total precip-

itation of only 3.6 in. Indeed this lack of rain was the chief feature of the weather,

for the year, and had a marked effect upon farm crops, especially grass, the amount
of hay harvested in this vicinity being about one-half of that of the previous year.

Hoed crops on heavy soil did not suffer seriously.”

Meteorological summary for Ohio, 1898, C. A. Patton [Ohio

Sta. Bui. 109, pj). 373-386).—Notes on the weather and tabulated

daily and monthly summaries of observations at the station on temper-

ature, precipitation, cloudiness, direction of the wind, etc., are given,

and for comparison similar data for previous years and for other parts

of the State. The following is a summary of results:

Summary of incteorologlcal ohservations in Ohio.

For the experiment station. For the State.

1898. Average for 11 years. 1898. Average for 16 years.

Temperature (°F.):
Mean 50.4 49.0 52.0 50.

7

Highest (.Tulv 3)
(Feb. 2)

96 (Aug. 8, 1891) 99
(Jan.20,1892) -20

119

(Dilvl) 105
(Feb. 3) -20

125

(July4,1897) 113
(Jan.25,1884) -34

117.1
Lowest
Range 105

Mean daily range

.

Greatest daily
20.3 20.

3

(Nov. 14)

f(Jan.21,Mar.^

\ 2, Dec. 18.)^

50 (Oct. 6, 1895) 55

(Feb. 6,1897) 0

120

range.

Least daily range .

Clear days

1 5
1

133 130 118
Fair davs 104 122 110 122.

5

Cloudy days 128 118 125 124.7
Days rain fell 134 126- 121 123.

6

Rainfall (in.):

Greatest monthly

.

Least monthly
Mean yearly

Prevailing direction
of wind.

(.July)

(Sept.)

N-SW.

6.79 (July, 1896) 8. 05
(Sept., 1897) .29

39. 75
SW.

2. 15
47. 85 43. 78

sw.
37. 85

SW.

Relations between the annual variations of temperature and
the successive phases of vegetation, A. Desmoulins {A7in. Ecole

Nat. Agr. Montpellier, 11 {1899-1900), pp. 9-51).—This is a very full

discussion of this subject, based upon observations by the author and

others at Montpellier, and by other investigators in different parts of
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France, and includes (1) the duration of the stages of growth of differ-

ent pfants and their relation to temperature, and (2) the sums of tem-

perature necessary for the maturing of different plants. The different

stages of plant growth from seeding to harvest are treated in detail.

The main results of observations at Montpellier are summarized in the

following table:

Stages of growth and sums of temperature required for the maturing of different plants.

Date of planting.

j

Time required for—
Sums of
tempera-
ture re-

quired for
growth
and ma-
turity,a

Germi-
nation.

Head-
ing.

Bloom-
ing.

Matu-
rity.

Wheat (Noe)

Spring wheat
Rye

Bariev

End of October or begin-
1 ning of November.
March 15
End of October or begin-
ning of November.
do ...

.

Days.
13

16
14

14
14
15
14
13
18
7

15
15
22
37
37

Days.
195

1 91
174

185
201

Days.
199

96
188

190
205
80

110
86

120
29
63
49
11

191
92

Days.
237

124
230

223
231

150
167
136
165
136
105
89

205
221
135

Deg. C.

2398

1760
2240

2100
2220
2730

Winter oats do
Corn (from the Landes)
Corn (Caragua)

April 10
do

Corn (Cinquantin) do
Sorghum (saccharine)
Buckwheat

April 1

do
2894

Flax March 3 1555
1611
3470
3665
2287

Beans (haricot) April 15
Beets ( March 15
.Jerusalem artichokes
Potatoes

Beginning of March
do

a Calculated according to the Herve-Mangon method from the sums of the daily temperatures (aver-

age of the maxima and minima) received by the plant from the time of planting to the time of

harvest, discarding all average temperatures below those required for the growth of plants, i. e., 6°

C. for wheat, 9° for corn, etc.

Meteorological observations at Michigan Agricultural Experiment Station

for the year 1898, E. C. Kedzie {Michigan Sta. Rpt. 1899, jjp. 79-103).—Tab-

ulated daily and monthly summaries of observations during 1898 on temperature,

pressure, precipitation, humidity, cloudiness, wind movement, etc.

The summary for the year is as follows: Mean temperature, 48.17° F.
;
humidity,

89.6 per cent; atmospheric pressure (reduced to 32° F. ), 29.12 in.; cloudiness, 48 per

cent; amount of rain or melted snow, 31.72 in.; snowfall, 44.25 in.; number of thun-

derstorms, 10.

Meteorological observations, W. B. Alwood {Virgmia Sta. Rpt. 1899, p. 10 ).

—

A tabulated monthly summary is given of observations at Blacksburg, Va.
,
during

the year ended June 30, 1899, on temperature, precipitation, snowfall, and cloudi-

ness, and for 7 years (1893-1899) on temperature and rainfall. The mean tempera-

ture of the year ended June 30, 1899, was 50.8° F., the rainfall 50.9 in.; average

temperature for 7 years was 51.7°, and rainfall 37.78 in.

Meteorological summary for the year 1899, H. Dufoue and D. Valet
{Chron. Agr. Canton Vaud, 13 {1900), No. 7, pp. 149-152).—This is a summary of

observations on temperature, precipitation, sunshine, and temperature of the soil at

the Agricultural Institute at Lausanne.

A comparative study of variations in temperature and of rainfall at

Aigoual and Montpellier, F. Houdaille {Ann. Ecole Nat. Agr. Montpellier, 11

{1899-1900), pp. 52-97, figs. 7, charts 12).—Comparative observations during 3 years

(1896-1898) at these two points, one in the Pyrenees, the other in the plain, 65 kilo-

meters apart and differing in altitude by 1,525 meters, are reported and discussed.



122 EXPERIMENT STATION RECORD.

Numerous correlations between both temperature variations and rainfall at the two
places are shown. The utilization of observations at the more elevated point in local

forecasts is explained.

The dirurnal range of rain at the seven observatories in connection with
the meteorological ofB.ce, Great Britain, 1871-1890, R. H. Scott {London:

Barling ct Son, Ltd., 1900, pp. 4S).

A severe sleet storm, H. von Schrenk {Trans. Acad. Sci. St. Louis, 10 {1900),

No. 5, pp. 143-150, pis. 2 ).—An account is given of a sleet storm of unusual severit'

which occurred February 27, 1900, over a large tract of country, including parts oi

Missouri, Illinois, Indiana, and Ohio.

Prevention of hailstorms by the use of cannon, J. M. Pernter {Nat. Geogr.

Mag., 11 {1900), No. 6, pp. 239-241).

The average and maximum velocity of the wind at Montpellier, F. Houn-
AiLLE {Ann. Ecole Nat. Agr. Montpellier, 11 {1899-1900)

, pp. 98-110, figs. 3, charts

12)

.

—-The methods and apparatus used are described and the results obtained during

1898 reported.

Frost and hot water protection {Ccdifornici Fruit Grower, 25 {1900), No. 613,

p. T)

.

—This is an account of an experiment at Riverside, Cal., in which water was

heated to 85° in a tubular boiler and allowed to flow through the irrigating ditches

between the rows of trees. A short distance from the ditches the temperature was
36° while the normal was 32° or freezing temperature.

Artificial clouds as a means of protection against frost, F. Sisgne {Prog.

Agr. et Vit., 17 {1900), No. 12, pp. 322-825).—A popular article.

The applications of meteorology to agriculture, J. Vandervaeren {Per. Gen.

Agron. Louvain, 9 {1900), Nos. 2, pp. 60-70; 3, pp. 102, 103, pi. 1; 4, pp. 156-162).—

A

general article.

The telegraphic weather service for German agriculture {Mitt. Beut. Landw.

GeselL, 15 {1900), No. 16, p>p. 104-106).

The periods of plant growth and the effects of climatic conditions on
plants, A. Desmoulins {Ann. Ecole Nat. Agr. Montpellier, 11 {1899-1900), pp. 5-8 ).—

A

continuation of observations of previous years (E. S. R., 9, p. 1035).

WATER—SOILS.

The fruit soils of Virginia, W. B. Alwood ( Virginia Sta. Bui.

98^ 2W' map 1).—This is a compilation of available information

on this subject, including the author’s observations, and deals mainly

with the economic phases of the question. In discussing the subject

the State is divided into 6 natural divisions, viz: Tidewater, middle

Virginia, Piedmont, the Blue Ridge section,.the valley, and Appalachia.

A map showing the extent of these different divisions, and the location

of areas known to be adapted to pippin orchards, accompanies the

article. “It is hoped that this publication will mark the beginning

in the near future of a more critical study of certain phases of this

all-important subject to fruit growers.” ^
Analyses of soils, C. F. Juritz {Agr. Jour. Cape 'Good Hope., 16^

{1900), Ho. 5, pp. 271-288).—In continuation of the soil survey of

Cape of Good Hope, previously referred to (E. S. R., 11, p. 823), the
j

author collected and analyzed 60 samples of soil at different points in

the George, Knysna, Uniondale, and Oudtshoorn Divisions of the
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Province. Descriptions and anal5^ses of these samples, with a discus-

sion of their comparative agricultural value, are given. The average

composition of the soils examined is as follows:

Average composition of western Cape of Good Hope soils.

Number Fine earth
(pas.sing

1 mm.
sieve).

In fine earth.

Division. of analy-
ses. Lime. Potash.

Phosphoric
acid.

Nitrogen, a

George 16
Per cent.

81.0
Per cent.

0.040
Per cent.

0. 055
Per cent.

0.047
Per cent.

0.157
Knvsna 13 87.6 .100 .035 .041 .213

Uniondale 12 69.2 .057 .099 .064 .135

Oudtshoorn 19 79.0 .678 .145 .091 .131

a In soil passing 1 mm. sieve.

“The soils of the George district are, generally speaking, poor in lime and phos-

phates, and on the whole contain a fair amount of potash, while they are rich in

nitrogen. The Knysna soils contain an even larger percentage of nitrogenous mate-

rial, but are poor in potash and phosphoric oxid, lime being little better. Coming

to Uniondale, there is also a general lack of lime, but potash and phosphates are

present in fair quantity, together with a good percentage of nitrogen. The Oudt-

shoorn division shows a good quantity of lime and nitrogenous jnatter in the soil,

and is also fairly satisfactory as regards potash and phosphoric oxid.”

The behavior of water-soluble phosphoric acid in the soil, M.
Ullmanx {Ahs. in Chem. Ztg.^ ‘Bit, {1900)^ No. Eepert.^ p. 65;

Chem. Centbl.^ 1900^ /, No. 15^ p. 830).—In experiments on this subject

it was found that the phosphoric acid of superphosphate applied as a

top-dressing circulated in the soil, but remained soluble in water for

months after application. The rapidity of reversion of course depends

upon the amount of lime, magnesia, iron oxid, alumina, etc., present,

but according to the author the rate of reversion in artificial soil mix-

tures may be misleading as to this action in natural soils.

Cultivation and weeding,?. P. Deherain {Ann. Agron.^'BG {1900).,

No. 5,pp. B57-B61).—Pot and field experiments made by the author

showed no benefits resulting from the cultivation of bare soil as regard's

moisture preservation by the formation of a top soil jnulch. Irrigated

soils in vetch contained considerably larger percentages of soil mois-

ture than unirrigated soils in vetch, but both soils showed from 25 to

50 per cent less moisture than soils on which no plants whatever were
growing. Weeds allowed to grow in crops have an effect similar to

the vetch in evaporating soil moisture. The author believes the results

of his experiments show that “ cultivation ” and “weeding” are words
of equal value, both being beneficial in preserving soil moisture in so

far as they destroy weeds.

A new method for the mechanical analysis of soils, G. Scarlata
{Stdz. Sper. Agr. Ital.^SB {1899)^ pp. 631^-537; abs. in Chem. Centbl.^

1900., /, No. 10, p. 571).—The apparatus used in the proposed method
consists of a narrow 500 cc. beaker having a siphon with stopcock on
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one side and a tube with stopcock communicating with a water reser-

voir on the other. Five grams of soil is placed in the beaker, acidified

with hydrochloric acid, and water added to within 2 cm. of the rim of

the beaker. By careful heating and stirring the lighter clay particles

are carried off through the siphon by means of a current of water which

is made to flow through the beaker. This operation is repeated until

the water passing off from the beaker becomes clear and remains clear

when the contents of the beaker are heated to boiling. The method

was compared with that of Schloesing, and it is claimed that it is fully

as accurate and requires less time.

Pollution of natural waters and of cultivated soils by the products of gas
factories, A. Lemoine {Vlng. Agr. Gembloux, 10 {1900), No. 9, pp. 559-512).—This

is mainly a review of investigations on the composition of the by-products (gas lime

and gas liquor) of gas making and on their action on soils and natural waters.

The kaolinizing* action of roots on feldspar, F. Sestini {Landw. Vers. StaL, 54

{1900), No. 1-2, pp. 147-153).—The author concludes that the formation of the clay

of soils is not entirely due to the natural agencies to which it has heretofore been

attributed, but is in part due to the decomposing action of roots and of numerous
minute organisms which are found in the soil.

Some Queensland soils, J, C. Beunnich {Queensland Agr. Jour., 6 {1900), No. 5,

pp. Mechanical and chemical analyses are reported of 21 samples of soil

(with subsoil) from different parts of the various state farms of the Province. The
soils examined are described and their reaction, weight, capacity for water, and cap-

illary power are also stated.

Report of the geolog-ist, E. H. Barbour {Rpt. Nebraska State Bd. Agr. 1898, pp.

287-320, Jigs. 87).—Mechanical analyses of 85 samples of Nebraska subsoils in con-
|

tinuation of previous work (E. S. R., 9, p. 737) are reported. These analyses were

made by the Division of Soils of the IT. S. Department of Agriculture.

FERTILIZERS.
|

Denitrification and the decomposition of animal excrement in !

the soil, C. Kogoyski {A7in. Agron.., 26 {1900), No. S,pp. 121-lJgO).— 1

Previous work on this subject is briefly reviewed and laboratory exper-
|

iments with small amounts of various mixtures of soil (200 to 233 gm.),
'

horse manure (40 to 41 gm.), urine (10 cc.), straw (11 gm.), and nitrate

of soda (0.9 to 9 gm.) are reported. The changes which the nitrogen

underwent from January 21 to June 19 and from May 13 to July 5 are

recorded. The author concludes from the results that in the presence

of a large amount of manure there was denitrification of the nitrates,
|

the liberated nitrogen either escaping in the free state or being con-
|

verted partially or completely into insoluble compounds. The same
j

changes occurred when soil containing large quantities of manure or

straw was fertilized with urine (or ammonia salts). The insoluble
|

nitrogen compounds formed under these circumstances seemed to be
|

readily nitrifiable.
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The above changes did not occur when manure was added in amounts

usually employed in practice, or even when added in considerabl}^ larger

amounts than are usually applied, but only when excessive amounts

. were used. IThen excessive amounts are not used the author claims

that the nitrates are not decomposed and the urine is nitrified.

Ground bone compared with superphosphate and Thomas
phosphate as sources of phosphoric acid, U. J. Mansholt
{Orgaan Yer. Oudleer. Rijks. Landhomoschool, {1900)^ No.

108^ 109).—Notwithstanding the claims of investigators that ground

j

bone is inferior to other sources of phosphoric acid for fertilizers,

' the former remains popular with farmers, especially in England. The

author thought it desirable that field experiments extending over more

than one }^ear should be undertaken in order to determine the effect of

the bone meal during the second year. For such an experiment a piece

of sandy loam was selected and divided into 10 parts, each 50 square

meters in size. The entire field was fertilized with 250 kg. of sulphate

of ammonia (20 per cent nitrogen) per hectare and 200 kg. of sulphate

of potash (50 per cent KgO) per hectare, in order to insure the presence

of an abundance of nitrogen and potash. In the spring of 1898 the

whole field received nitrate of soda at the rate of 300 kg. per hectare.

Two of the plats received no phosphate, while to the others were

applied superphosphate, Thomas slag, bone meal with the fat removed,

and bone meal with the gelatin removed. In each case enough of the

j

phosphatic fertilizer was used to make 100 kg. of phosphoric acid per

I

hectare.

Rye was planted on all the plats in November, 1897, and in the spring

of 1898 the stand was very satisfactory. The rye was harvested in

August, 1898, and peas planted for the following crop. For this crop

no fertilizers were used. The increase in grain for the plats receiving

phosphates over those receiving no phosphates was for the 2 years as

,

follows

:

Increase in yield due to difevent phosphates.

Rye. Peas.

Superphosphates
Kg.
475

Kg.
950

Thomas phosphates 600 550
Bone meal (fat removed) Zlb 1,250
Bone meal (gelatin removed) 750 1,600

In every case the results showed that on light soils the bone meal is

in the long run equal at least co superphosphate and Thomas slag.

—

H. M. PIETERS.

Introduction to field experiments with fertilizers, A. L. Knisely
{New York Cornell Sta. Bui. 179.^ g^p. 285-318, fgs. 8).—This bulletin

gives the plan and object of cooperative field experiments with ferti-

lizers commenced under State appropriation in 1897. During the 3
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3^ears experiments have been made on 371 different farms in the State.

The general results of this work are brief!}" discussed and the character

of the work is illustrated by accounts of a few of the experiments
made.

“A study of all the experiments for 3 years recorded shows that of the 3 plant

foods, when used alone, nitrogen gave the largest increased yield in 26 experiments,

phosphoric acid in 58 experiments, and potash in 36 experiments. This would seem
to indicate that when one plant food is used alone, phosphoric acid will in most cases

give the best results. When a mixture of 2 plant foods was applied, nitrogen and
potash gave best results in 24 experiments, phosphoric acid and potash in 48 experi-

ments, and nitrogen and phosphoric acid in 52 experiments. A comparison of a

complete fertilizer and stable manure shows in 38 experiments the complete fertilizer

gave better results, while in 54 cases stable manure produced the larger crops. These
good results accompanying the use of stable manure may not be due so much to the

plant food it contains as to an improvement in the physical conditions of the soil.

“In only 40 cases out of a total of 126 recorded did the complete fertilizer, a mix-
ture of nitrate of soda, phosphate and muriate of potash, give better results than
fertilizers containing one or two of the plant foods.

“These results tend to show that more often it is some especially prepared rather

than a complete fertilizer that a soil requires, and that when a farmer uses commer-
cial fertilizers he is often not following the wisest policy; he is simply ‘going it blind’

and possibly throwing away money. ’ ’

Field tests with fertilizers on heavy clay lands, H. A. Huston
{Indiana Sta. Bid. 81^ i?p. 77-92.)—This is an account of fertilizer

experiments on tenth-acre or twentieth-acre plats on 3 farms in the

State, 2 in Orange County and 1 in Monroe County. In the first two

cases the soil was oak clay resting on red clay subsoil, and in the third

case the soil was cold, badly drained upland clay. Mechanical anal}"ses

of one of the Orange County soils, the iNIonroe County soil, and the

soil of the experiment station farm at Lafayette, a dark, productive

loam, are given. Corn was grown on all of the farms in 1896. The
fertilizers used were nitrate of soda, 60 lbs. per acre; muriate of pot-

ash, 60 and 120 lbs., and dissolved boneblack, 230 and 250 lbs., 2 by

2 and all 3 combined; apd on 1 plat in each experiment (except one)

lime (1,100 and 2,800 lbs. per acre) was used in addition to the com-

plete fertilizer. Wheat followed corn on 2 of the farms (one in

Orange County and the other in Monroe County). The fertilizers

used on the wheat were nitrate of soda, 74 and 148 lbs. per acre; dis-

solved boneblack, 124 and 248 lbs.; muriate of potash, 24 and 46 lbs.,

and lime, 2,800 lbs. In addition to these fertilizers, bone alone, at the

rate of 200 lbs. per acre, broadcast and drilled in, and acidulated bone

acid phosphate, raw bone, and steamed bone, combined with dried

blood and potash, were used in the experiments in Monroe County.

The 3"ields of the crops with the different fertilizers are reported,

and the results are discussed ‘‘as illustrating how such a test may be

conducted.” “ On all 3 farms a mixture of acid phosphate and muriate

of potash in the proportion of 4 lbs. of phosphate to 1 of muriate gives
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practicall}: as good results as a mixture containing nitrate of soda in

addition to these.” In one experiment phosphoric acid and nitrogen

appeared to be the fertilizing constituents most needed for wheat.

The results of . the other wheat experiment were inconclusive. Lime
was in general beneficial.

The maintenance of fertility, C. E. Thorxe {Ohio Sta. Bui. 110^

P2). 91^2j>Is. ii, dgms.-S).—This is a detailed account of field experi-

ments with fertilizers carried on by the station from 1888 to 1899.

These experiments have been reported on from time to time in the

reports and bulletins of the station (E. S. R., 10, p. 919).

Nearly 900 permanent plats, mainly one-tenth acre in size, have been

used. The work has been conducted at 5 different points in Ohio, viz,

(1) at the experiment station at Wooster, where the soil is a yellow

and somewhat sandy clay of glacial drift origin but largely modified

by the soft sandv shales upon which it lies; (2) on the farm of the

Ohio State University at Columbus, where the soil is a much heavier

clay than that at Wooster, lying in part upon the Huron shale and in

part upon alluvial gravels; (3) near East Liverpool, Columbiana Country

on a thin clay underlaid by porous shale; (d) at the substation at

Neapolis, about 20 miles west of Toledo, on the yellow dune sands

which mark the ancient beach of Lake Erie, and (5) at a substation

near Strongsville, about 12 miles southwest of Cleveland, on a cold,

heavy, tenacious, white clay, underlaid by aii impervious argillaceous

shale (Cuyahoga shale). Mechanical and chemical analyses of 4 of

these soils are reported, the mechanical structure being shown graph-

icalU. The fertilizers used have included dissolved boneblack and

South Carolina and Tennessee acid phosphate, wheat bran, phosphatic

slag, and bone meal being also used to some extent as sources of phos-

phoric acid; nitrate of soda, sulphate of ammonia, dried blood, tank-

age, linseed meal, muriate of potash, and barnyard manure.

“The crops employed in these tests are corn, oats, wheat, clover, timothy, and
potatoes, soy beans being sometimes substituted for clover in case of failure to secure

a stand of the latter crop. The cereal crops—corn, oats, and wheat—are groAvn both

continuously and in rotation. Three rotations are in progress, one of corn, oats, and

wheat, 1 year each, folloAved by clover and timothy, 2 years; one of potatoes, wheat,

and clover, 1 year each; and one of corn, Avheat, and cloA^er, 1 year each. The
fertilizers are applied altogether upon the cereal and potato crops; the clover and
timothy follow as gleaners. ’ ’

To secure uniformity, machinery is used wherever possible for plant-

ing, distributing fertilizer, cultivating, harvesting, etc.

The following summary of results of these experiments is given

:

“On soils formed chiefly from the argillaceous shales of the Waverly series

phosphoric acid is found to be the constituent of fertility first required by corn, oats,

wheat, and potatoes; but the maximum yield has not been obtained until both
• nitrogen and potash Avere also added.

4740—No. 2 3
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‘‘When used alone, or in combination with each other only, nitrogen and potash

have produced but a very small increase, and have always been thus used at a heavy
financial loss.

“The complete fertilizer, containing all three constituents, has produced a much
larger total increase than the sum of the increase produced by the constituents used

separately.

“When the cereal crops have been grown continuously on the same land the

maximum increase of crop per pound of fertilizing constituents applied has been

obtained when these constituents were used in approximately the same ratio to each

other in which they are found in the crop; but the total recovery of fertilizing con-

stituents in increase of crop, under continuous cropping, has never exceeded 60 per

cent of the quantity applied in the fertilizer.

‘
‘ When the cereals have been grown in rotation with clover the recovery of nitro-

gen has, under favorable conditions,, exceeded the amount applied in the fertilizer;

but even under these conditions the recovery of phosphoric acid and potash has

remained far below the quantity applied in the fertilizer, when maximum yields

were reached.

“Thus far in these experiments the surplus nitrogen accumulated by a crop of

clover, the roots only being left in the ground, has not been more than sufficient to

satisfy the demands of the one crop immediately following the clover.

“At the prices at which mixed fertilizers are sold in Ohio the attempt to furnish

all the nitrogen as well as all the phosphoric acid and potash required to produce

increase in cereal crops grown in continuous culture, has invariably resulted in

pecuniary loss, although very large increase of crop has been thus produced.

“The rotation of cereals with nitrogen-gathering crops, therefore, has been shown
to be absolutely essential to the profitable use of commercial fertilizers in any form.

“The increase of crop per pound of fertilizing constituents applied has generally

been smaller when barnyard manure was used as the carrier of fertility than when
chemical carriers were used; but the lower cost of barnyard manure has made it

possible to use this material with profit when the use of commercial fertilizers

resulted in loss.

“A marked superiority is indicated from manure which has been kept under

cover until required for use over that which has been exposed, even for but a short

time, in an open barnyard, and it seems possible to materially increase the effective-

ness of manure by treating it with nitrogen-fixing materials.

“Nitrate of soda has shown itself to be the most effective of the carriers of nitro-

gen employed in these experiments, with sulphate of ammonia, dried blood and

linseed-oil meal following in the order named.
‘

‘ Of the four carriers of phosphoric acid used, basic slag and dissolved boneblack

show the highest effectiveness, with raw bone meal and acid phosphate not far

below.

“The tendency to excessive production of straw in wheat and oats is apparently

due in part to climatic and in part to soil conditions, and the remedy apparently

lies in systematic rotation, combined with judicious selection and distribution of

fertilizing materials.”

Commercial fertilizers, S. W. eloHNSON, E. H. Jenkins, et al.

{Connecticut State Sta. Rpt. 1899^ pt. pp. 92).—This includes a

statement of fertilizer sales in Connecticut in 1899, the text and an

abstract of the State laws relating’ to fertilizers, a list of manufacturers

complying- with the laws, notes on the sampling- and collecting- of fertil-

izers, explanations concerning the analysis and valuation of fertilizers,

a review of the. fertilizer market for the year ended October 31, 1899,
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and tabulated analyses and valuations of 459 samples of fertilizing

materials, including nitrate of soda, dried blood, cotton-seed meal, cas-

tor pomace, diy ground fish, tankage, bone, dissolved boneblack, dis-

solved rock phosphate, sulphate of potash, sulphate of potash and

magnesia, muriate of potash, kainit, cotton-hull ashes, wood ashes, and

home-mixed and factoiy-mjxed compound fertilizers.

In 8 samples of nitrate of soda examined the nitrogen ranged from

15.52 to 16 per cent. The cost of the nitrogen per pound varied from

12.6 to 14.5 cts., averaging 13.9 cts., “a fraction of a cent higher than

in the previous year.” The 1 sample of dried blood examined con-

tained 13.68 per cent of nitrogen, the nitrogen costing 13.1 cts. per

pound. In 32 samples of cotton-seed meal the percentage of nitrogen

ranged from 6.72 to 7.63, averaging 7.14, and the price per pound of

nitrogen from 11.9 to 14.6 cts., averaging 12.9 cts., “nearly a cent

and a half per pound more than last j^ear, but still the cheapest form

of quickly available organic nitrogen in our market.” Seven samples

of castor pomace were examined. In these the percentage of nitrogen

ranged from 5 to 6.19, and the price per pound of nitrogen from 13.5

to 16.3 cts. This “is the most expensive form of organic nitrogen in

the market.”

The cost of available phosphoric acid in the 5 samples of dissolved

boneblack analyzed ranged from 5.9 to 7 cts. per pound, averaging

6.58 cts. In 8 samples of dissolved rock phosphate the cost of avail-

able phosphoric acid ranged from 3.7 to 6.1 cts. per pound, the average

being 4.6 cts.

The cost of potash in 2 samples of high-grade sulphate was about 5

cts. per pound. In 3 samples of low-grade or double sulphate of pot-

ash and magnesia the cost ranged from 5.2 to 5.9 cts. per pound. “In

7 samples of muriate of potash the cost per pound of potash ranged

from 3.8 to 4.9 cts., and averaged 4.2 cts., this being the cheapest

source of water-soluble potash in the market. The cost of potash in

the 1 sample of kainit examined was 5.1 cts. per pound.”

“Of the 117 analyses of nitrogenous superphosphates, 18 were below the manu-
facturer’s minimum guarantee in respect of 1 ingredient and 10 in respect of 2 ingre-

dients. Nearly one-fourth of the whole number therefore failed in some respect to

come up to the claims of the manufacturer. It should be said, however, that a defi-

ciency of 1 ingredient was sometimes attended with a marked excess of another. . . .

The average cost of the nitrogenous superphosphates was ^29.54; the average valu-

ation was $19.55, and the percentage difference 51.1. ...
“Of the 108 samples [of special manures] analyzed, 21 did notfulfdl the manufac-

turer’s minimum guarantee in respect of 1 ingredient, and 9 were each deficient in

respect of 2 ingredients. Six were deficient in nitrogen, 24 in potash, and 9 in phos-

phoric acid. The average cost per ton of the 108 samples examined was $32.64, the

valuation $21.76, and the percentage difference 50. . . .

“The average cost of the bone manures [31 samples] was $29.84 per ton; the aver-

age valuation, $22.36; showing that the station valuation was lower than was justified

by the average selling price of ground raw bone in Connecticut. It must, however,
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be remembered that boiled and steamed bone, quite finely ground, are put on our

Connecticut market by large manufacturing establishments at prices much lower than

can be quoted by our small local manufacturers for ground raw bone.”

In 36 samples of cotton-hull ashes the highest percentage of water-

soluble potash found was 30.91, the lowest 11.1, and the average 22.62.

‘‘Allowing 4^, 4, and 2 cts. per pound, respectively, for water-soluble,

citrate-soluble, and insoluble phosphoric acid, the water-soluble pot-

ash cost from 4.2 cts. to 7.3 cts. per pound, or 6.7 cts. per pound on the

average—a little less than in the previous year (7.1).”

The total and water-soluble potash were determined in 7 samples of

cotton-hull ashes, with the following results:

Water-soluble and total potash in cotton-hull ashes.

station
No.

Water-soluble
potash.

Total potash.
Potash insolu-
ble in water.

12444
12381
12187
12358
12319
12185
12317

Per cent.

24. 34
21.98
21.18
19. 70
22. 90

'

19.14
20. 58

Per cent.

26. 92
25.02
24.20
22.20
24. 18
22.48
25.82

Per cent.

2.58
3. 04
3. 02
2. 50
1.28
3. 34
5. 24

Eleven samples of unleached ashes and 1 sample of leached ashes

were examined. The unleached ashes included 8 samples of “ Canada I
ashes ” in which the average per cent of water-soluble potash was 4.63, f
of phosphoric acid 1.54, and lime 33.57. f

The production of the Stassfurt deposits in 1899, Maizieres
|

{VEngrais^ 15 {1900)^ No. 23^ —The production in 1899
|

is given as follows (in tons of 2,200 lbs.): f

Production of Stassfurt potash salts in 1899. |

Tons.

Potassium chlorid (80 per cent) 167, 432
|

Potassium sulphate (90 per cent) 24, 655 |

Double sulphate of potassium and magnesium (48 per cent) . 8, 459 ^

Potash salts for use only as fertilizers 67, 481 |

Kainit - 1, 032, 506 |.

Carnalite 63, 287 |

The consumption of potash salts in 1899 exceeded that of the pre-
^

vious year by 22,000 tons of actual potash. 1

Commercial fertilizers, M. A. Scovell, A. M. Peter, and H. E. Curtis {Kentucky

Sta. Bid. 85, pp. 79-139).—

K

brief account is given of the inspection of fertilizers in

Kentucky during the year 1899, with a list of fertilizer dealers complying with the

law, and analyses and valuations of 406 samples of fertilizers.

“The results of the analyses show that of the 406 samples analyzed, 94, represent-

ing 56 brands and 24 firms, fell so far below the guaranteed analyses of the manu-

facturers in phosphoric acid, nitrogen, or jiotash, or any two or all three of these

constituents, as to be unaccounted for by variations in sampling or analysis.”

Analyses of commercial fertilizers, W. C. Stubbs {Louisiana Stas. Bui. 58, pp,

189-364).—This bulletin gives the text of the State fertilizer law; discusses the vari-
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OILS commercial sources of nitrogen, phosphoric acid, and potash, and the valuation

of- fertilizers; and reports analyses of 528 samples of fertilizing materials, including,

besides various mixed fertilizers, acid phosphate, cotton-seed meal, tankage, dried

blood, ammonium sulphate, nitrate of soda, bone meal, kainit, sulphate of potash,

potassium carbonate, muriate of potash, and silicate of potash.

Tbe treatment of dead animals and abattoir refuse with sulphuric acid, A.

Pagnoul {L'Engrais, 15 {1900), No. £5, })p. The process first described by

INIuntz and Girard^ is discussed with reference to its sanitary value and as a means

of preserving a large amount of valuable fertilizing material which now goes to

waste.

Results of fertilizer experiments with sulphate of ammonia, Kloepfer

{Fiihling's Landw. Ztg., 49 {1900), Nos. 10,p>p. 376-384, figs. 3; 11, pp. 396-406, figs. 3;

12, pp. 436-445, figs. 2).—For notes on previous articles by the author on this subject

see E. S. K, 10, pp. 533, 848.

Fertilizer experiments with sulphate of ammonia and nitrate of soda,

Kraus {Fiililing's Landw. Ztg., 49 {1900), Nos. 6, p>p. 232-237; 7, pp. 256-259).—In

2 years’ experiments with barley grown on loam soils, sulphate of ammonia and

nitrate of soda gave the same increase when applied at the same time (incorporated

in the soil or applied as a top-dressing at time of planting), but when the nitrate was

applied at a later date it gave a greater increase than the earlier application of

sulphate of ammonia.

The nitrate of soda industry in Chile, W. Newton {Jour. Soc. Chem. Ind., 19

{1900), No. 5, p>p. 408-417, figs. 8).—This article describes the region in which the

nitrate is found; discusses the causes of its formation, its composition, exploitation,

and preparation for the market; and gives statistics of exportations. The exporta-

tions amounted to 1,355,360 tons in 1899, as against 1,003,340 in 1890.

Lime and its uses in agriculture, A. P. Aitken {Jour. Jamaica Agr. Soc., 4

{1900), No. 2, pp. 87-98).—A study of the action of lime in the soil and as a factor in

plant growth.

The ashes of olive residues and their fertilizing value A. Devarda {F Fngrais,

15 {1900), No. 22, ]jp. 516, 517).

On the reversion of phosphates and notes on improvements in the fertil-

izer industry, W. Paysan {Chem. Ztg., 24 {1900), No. 18,p>p. 185, 186).—Examina-

tions of superphosphate made from Tennessee phosphate containing 79 per cent of

calcium phosphate, 2.36 per cent of iron oxid, and 2.24 per cent of alumina, showed
that there was practically no reversion of the phosphoric acid from the time that the

superphosphate was prepared (September 2) to the time of the last examination

(January 17).

On the question of the reversion of phosphates and remarks on recent

progress in the fertilizer industry, von Grueber {Chem. Ztg., 24 {1900), No.

22, pp. 227, 228).—This article consists mainly of comments on the above article by
Paysan.

W The reversion of water-soluble phosphoric acid in superphosphates, C.

Elschner {Chem. Ztg., 24 {1900), No. 24, p. 252).—Remarks on the above articles

by Paysan and von Grueber. The author claims that sesquioxids combined with
phosphoric acid cause reversion in superphosphates only when present in very large

amounts and when the superphosphate is quickly dried. A very rapid reversion

occurs, however, when the oxids are combined with silica. It is therefore combined
silica and not oxids of iron and alumina which should be guarded against in the
selection of phosphates for the manufacture of superphosphates.

Observations on the reversion of superphosphates, Klippert {Chem. Ztg.,

24 {1900), No. 25, p)p- 365, 266 ).

—

Remarks on the above articles.

^Les Engrais, vol. 2, p. 234.
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FIELD CROPS.

The influence of distance on the growth and chemical compo-
sition of plants, C. VON Seelhorst and Panaotovic {Jout. Landw .

,

^7 (1899), jSfo. 379-389).—The known effect of distance between

sugar beets on their composition suggested a similar study of other

plants. Oats and spring wheat were used. One, five, and eight plants,

respectively, were grown in pots and observations made on the devel-

opment and composition of each lot. A decrease of the ground space

allotted to each plant increased the number of internodes and lessened

the thickness of the culm, but increased its length. The uppermost

internode was relatively and absolutely shorter, but the lowermost was

longer as the thickness of the plants was increased. The length and

weight of the head and the weight of the grain decreased with the

reduction of ground space per plant. The spread, however, of the

head increased.

The most striking change in composition was in the nitrogen con-

tent. Representing the nitrogen content of oat plants grown 1 in a

pot by 100 per cent, the content of those grown 5 in a pot was 80.5

per cent, and when grown 8 in a pot, 70.1 per cent. The change in

content of total ash, phosphoric acid, potash, and lime was not so great,

but was nevertheless very marked.

The nutritive value of plants grown 5 in a pot was furthermore only

85.12 per cent as great as when grown 1 in a pot, and when grown 8 in

a pot the nutritive value was only 76.91 per cent. The proportion

of straw to grain was also increased as the distance between plants was

decreased, as is a matter of common experience.

The Woburn field experiments, 1898, J. A. Voelcker (Jour.

Roy. Ayr. Soc. England, 3. ser., 10 (1899), pt. 1^, pp. 585-607).—Data

in continuation of that previously noted (E. S. R., 10, p. 719) are

tabulated for the yields of wheat and barley grown continuously for

22 3^ears on the same plats, with and without manures, and of rotation

experiments with barley, roots, red clover, and wheat; together with

brief accounts of experiments with rye grass, alfalfa, lathyrus syl-

restris, pasture plats, green manuring, prevention of potato disease,

and the curing of ‘‘finger-and-toe” in turnips.

Lime has proven especially valuable on the soils of the experimental

fields where continuous application of fertilizers with ammonia salts

has been practiced. Another effect of the lime has been to destroy

spurry, a weed which was very prevalent on the unlimed plats and

especially on plats fertilized with ammonia salts. The largest yield of

wheat in 1898, 51.8 bu. per acre, was obtained on a plat fertilized

yearly with 350 lbs. of superphosphate, and in alternate years with

200 lbs. of potash and 100 lbs. of ammonia salts (equal quantities of

sulphate and muriate of ammonia). As to the infiuence of the manures

I
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tl on the quality of wheat, nitrate of soda seemed to have the most inju-

hI rious eliects, much of the wheat being small and shriveled. Wheat
from plats fertilized with ammonia salts was the best of all the series,

l)eing ‘•exceedingly well grown and of good color.”

The use of lime with nitrogenous fertilizers on barley had the effect

of more than doubling the yield in some cases and greatly increasing

it in others. It had the greatest effect when used with nitrate of soda

and mineral fertilizers. The best looking crops and brightest grains

were obtained where no nitrogenous manures were used. The poorest

}delds were obtained from plats fertilized with nitrate of soda alone.

In the rotation experiments the relative manurial value of decorti-

cated cotton cake and maize meal was studied. With the barley crop,

cotton cake gave better results than maize meal, the yield in the former

j case being at the rate of 33.1 bu. per acre as against 26. T bu. in the

•A latter. The artificial equivalent of cotton cake gave a yield of SO.! bu.

;]
per acre as against 28.4 bu. with the artificial equivalent of maize

u used. The introduction of clover in the rotation had the effect of pro-

b ducing a veiw uniform stand of wheat on all the plats, and of entirely

0 obliterating the effects of the decorticated cotton cake and maize meal,

f This latter fact has rendered necessary the exclusion of clover from

f the rotation.

Small-seeded, perennial, Italian, and annual rye grasses were sown
1 separately in 1893 on different plats and fertilized yearly with 500 lbs.

j
of damaged decorticated cotton-cake meal. The object of the experi-

i ment was to see how long each varieW would keep its character.

1898 the annual and perennial varieties had entireh^ disappeared.

Considerable quantities of the Small-seeded and Italian varieties could

i still be found, but the plats had become so impure through the intru-

sion of other grasses that the experiment was discontinued.

Alfalfa was planted in 1889 on plats which had become “clover sick”

through frequent seeding of clover. Annual applications of differ-

ent combinations of superphosphate, sulphate of potash and ammonia,

bone dust, and nitrate of soda have been made. Three or four cut-

tings have been obtained annually. For the first T 3"ears of the test

I,
the fertilizers showed no benefits, and sulphate of ammonia distinctlv

;; reduced the }deld. For the \-ears 1896-1898 a marked increase in vield

[' occurred on plats receiving applications of sulphate of potash.

l
Lathyrus sylvestris^ sown in 1890, has given good }delds continuoushy

;! but the crop has been found useless as a feeding material, since stock

I

do not care for it. Lime has proved ^ valuable fertilizer on permanent

j

pasture lots. Tares have not been superior to mustard or rape when

I
used as green manures. Potatoes were benefited b\^ applications

of Bordeaux mixture, even in seasons when little or no disease was

present.
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^ Field experiments, J. Atkinson {Iowa Sta. Bui. 2>p. 216-^2^29,

-figs. 4)-—This is a preliminary report on a system of experiments with

field crops begun in 1898. Variety tests cover corn, spring wheat, oats,

and barley. Shallow cultivation gave the largest yield of corn. Win-
ter wheat is unprofitable on account of the severe winters. On mellow

ground spring wheat gave a larger yield by disking corn stubble than

by plowing 4 and 8 in. deep. Good results were obtained by sowing

1 lb. of rape seed per acre with oats for pasture after the oats are

harvested. In order to avoid interference in harvesting the oats, it is

advised to sow the rape 2 or 3 weeks later. Sowing a mixture of

wheat and oats gave an increase in the total yield. Cutting back oats

lessened the loss from lodging but lengthened the time of ripening.

Soy beans and cowpeas, when grown at the station, did not form root

nodules and the cowpeas did not ripen seed. Sorghum as a fodder

plant is recommended for the State, and methods of seeding and cur-

ing and the feeding value are discussed. Brome grass {Bromus iner-

mis) is considered valuable to the section, but further experiments are

necessary before a definite report can be made.

In an experiment to test the shrinking of ear corn, a crib holding

7,000 lbs. of husked corn was built upon a pair of scales and weekh^

weighings made during 1 year. For 3 months, October to Januaiy,

the loss in weight was 9 per cent; from January to April, 5| per cent;

April to July, 3^ per cent; July to October, 2f per cent. Total loss

for the year, a fraction over 20 per cent.

Experiments in growing sugar beets covering 10 years indicate that

the conditions in Iowa are favorable for the production of beets of

superior quality for sugar making.

Results obtained in 1899 from trial plats of grain, fodder corn,

field roots, and potatoes, W. Saunders ( Canada Cent. Expt. Farm
Bui. 3F pp. 52, figs. 2).—Cooperative variety tests in continuation of

those previously reported (E. S. R., 10, p. 1034) are recorded. The
plan of the experiments has remained as heretofore. The yields of

each crop obtained at the different experimental farms are tabulated.

The varieties giving the largest yields at the different stations were as

follows:

Oats.—American Beauty, Banner, Miller, New Zealand, Holstein Prolific, Danish

Island, Black Tartarian, California Prolific, Wide Awake, Salines, Early Maine, and

Poland. Average yield per acre, 81 bu. 22 lbs. Two-roiued barley.—French Chevalier,

Danish Chevalier, Sidney, Dunham, Beaver, and Canadian Thorpe. Average yield

per acre, 49 bu. 41 lbs. Slx-roived barley.—Argyle, Claude, Mansfield, Manshury,

Trooper, and Baxter. Average yield per acre, 52 bu. 16 lbs. Spring wheat.—Rou-

manian, Wellman Fife, Hungarian, Goose, Huron, Monarch, Preston, Rio Grande,

Pringle Champlain, White Fife, Laurel, and Red Fife. Average yield jDer acre, 35

bu. 17 lbs. Peas.—Eider, German White, Picton, Carleton, White Wonder, Archer,

Macoun, Chelsea, Victoria, Chancellor, King, and Nelson. Average yield per acre, 35

bu. 56 lbs. Indian corn.—Red Cob Ensilage, Champion White Pearl, Early Mastodon,
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Angel of ^lidnight, Cloud Early Yellow, and Compton Early. Average yield per acre,

1-8 tons 485 lbs. Turnips.—Bangholm Selected, Perfection Swede, Halewood Bronze

Top, Mammoth Clyde, Prize Purple Top, and Purple Top Swede. Average yield per

acre, 32 tons 1,909 lbs. Mangels.—Yellow Intermediate, AVard Large Oval Shaped,

Giant Yellow Intermediate, Giant Yellow Half Long, Gate Post (2nd sowing), and

Lion Yellow Intermediate. Average yield per acre, 34 tons 767 lbs. Carrots.—Half

Long White, Giant White Vosges, Improved Short White, Iverson Champion, Mam-
moth White Intermediate, and Xew White Intermediate. Average yield per acre, 24

tons 917 lbs. Sugar beets.—Danish Improved, Wanzlebener, Danish Red Top, and

Vilmorin Improved. Average yield per acre, 24 tons 821 lbs. Potatoes.—American

Wonder, Burnaby Seedling, Seedling Xo. 230, Holborn Abundance, Everett, Vanier,

Empire State, Bovee, Seattle, Carman Xo. 1, American Giant, and Polaris. Average

yield per acre, 386 bu. 40 lbs.

The average results obtained for the different crops for -f and 5 years

are also tabulated, and these data are considered to be the more valu-

able guide to the farmer in the selection of seed. The varieties which

have given the highest averages during this period of years are as

follows:

Oats.—Banner, American Beauty, Columbus, Golden Giant, Bavarian, Golden

Beauty, Holstein Prolific, Early Golden Prolific, American Triumph, Abundance,

White Schonen, and Wallis. Average yield per acre, 70 bu. 13 lbs. Two-rowed

barley.—French Chevalier, Danish Chevalier, Beaver, Canadian Thorpe, Sidney,

and Xewton. Average yield per acre, 42 bu. 39 lbs. Six-rowed-barley.—Manshury,

Trooper, Odessa, Oderbruch, Common, and Royal. Average yield per acre, 47 bu. 4

lbs. Spring luheat.—Preston, Wellman Fife, Monarch, Goose, White Fife, Rio Grande,

White Connell, Red Fife, Huron, White Russian, Pringle Champlain, and Red Fern.

Average yield per acre, 31 bu. 7 lbs. Peas.—Crown, Carleton, Pride, Xew Potter,

King (3 years). Paragon, Mummy, Archer (3 years). Trilby, Duke, Prince Albert,

and Centennial. Average yield per acre, 34 bu. 2 lbs. Indian corn.—Red Cob Ensilage,

Selected Learning, Thoroughbred White Flint, Giant Prolific Ensilage, Angel of

Midnight, and Champion White Pearl. Average yield per acre, 17 tons 1,392 lbs.

Turnips.—Selected Purple Top, Perfection Swede, Bangholm Selected, East Lothian,

Hartley Bronze, and Jumbo. -Average yield per acre, 30 tons 1,104 lbs. Mangels .

—

Yellow Intermediate, Gate Post, Giant Yellow Intermediate, Mammoth Long Red,

Giant Yellow Globe, and Prize Mammoth Long Red. Average yield per acre, 31

tons 427 lbs. Carrots.—Improved Short White, Half Long White, Giant White
Yosges, Mammoth White Intermediate, Iverson Champion, and White Belgian.

Average yield per acre, 19 tons 1,719 lbs. Sugar beets.—Danish Improved, Red Top
Sugar, Wanzlebener, and Improved Imperial. Average yield per acre, 21 tons

611 lbs. Potatoes.—Seedling Xo. 230, Irish Daisy, American Giant, American Won-
der, Late Puritan, Empire State, Carman Xo. 1, State of Maine, Clarke Xo. 1, Clay

Rose, Xew Yariety Xo. 1, and Dreer Standard. Average yield per acre, 347 bu.

21 lbs.

Woody beets {Dent. Landv:. Presse^ 26 (1899)^ 103^p. 117o).—

This article summarizes the observations made by different sugar-beet

growers on the frequent occurrence of abnormal seed-bearing speci-

mens of beets grown the same season from spring planted seed. These

seed-bearing beets usually have hard woody roots of low sugar content.

Freezing theyoung plants seems to favor the growth of the seed-bearing

specimens. Rimpau experimented with 2 beds of sugar beets planted

in March. One was protected at night by a light covering and the
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other left exposed to frosts. In the protected bed 3.8 per cent of the

plants developed into seed-bearing specimens, and in the exposed bed

7.5 per cent. Experiments with two-year-old and one-year-old seed

gave 11.8 per cent of seed-bearing beets with the two-year-old seed and

9.81 per cent with the one-year-old seed. Again, 100 large seed bolls

which weighed 1.23 gm. produced 6.3 per cent of seed-bearing plants

while 100 small seed bolls, having a total weight of 1.12 gm., produced

16.1 per cent of seed-bearing plants. Other experiments by Rimpau
showed that the deeply planted seed produced more seed-bearing

plants than seed planted normally in a similarly prepared seed bed.

A period of drought, excessive rain, or any weather condition which

checks the growth of the beets during any stage of growth, in the

opinion of the same experimenter, tends to further the development

of seed-bearing specimens.

Relative to the means of reducing the number of precocious seed-

bearing plants to a minimum, it is suggested that seedsmen persistently

discard strains of sugar beets which tend to produce these abnormali-

ties, notwithstanding that the form, yield, and sugar content of the

beets may be all that is desired. Growers should guard against plant-

ing too early in the season and thus subjecting the. young plants to the

effects of frost. Deep planting should be avoided and at the last

hoeing all beets growing seed should be pulled out by the roots.

The comparative yield of corn from seed of the same variety

grown in different latitudes {Arkansas Sta. Bui. 59^ pp. 109-122).

—

Samples of seed corn were obtained from 18 different States in 1898

and 20 in 1899 and planted in comparative plats at the station. For

the purposes of the experiment seed collected north of the thirty-

eighth parallel was designated as ‘‘northern grown,” that collected

between the thirty-eighth and thirty-fifth as “middle grown,” and

that south of the thirty-fifth parallel as “southern grown.” Ten
Northern, 7 Middle, and 3 Southern States were thus represented by

the different varieties of seed. In all, 11 varieties were compared,

many samples being procured of each variety. The yields obtained

in the different latitudes with Learning, Golden Beauty, Hickory

King, Golden Dent, Champion White Pearl, Early Mastodon, and

White Dent are tabulated and averaged. With these varieties the

difference between yields of the same variety from different sources

in the same latitude was sometimes greater than the average difference

between varieties from different latitudes. The yields from seed of

Golden Dent grown in the north latitude varied from 15.9 to 18.8 bu.

per acre. Similar variations, though to a less extent, occurred with

other varieties.

The average yields for two }^ears from seed obtained from the dif-

ferent latitudes are shown for the varieties most uniformly repre-

sented in the different sections by the following table:
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<1

Average yields for two years of corn from different latitudes.

Name of variety.

From
northern-
grown
seed.

From
middle-
grown
seed.

From
southern-
grown
seed.

Bushels. Bushels. Bushels.
T.psimirip' : 20. 98 26. 20 17.20
Golden Beauty 32.81 45. 775 50. 475
Hickory King 24. 855 31.81 29. 10
Golden Dent 21.52 25. 09 25. 30
Champion White Pearl 22. 62 32.00 30. 10
Early Mastodon 33.54 33.75 33.45
White Dent 24. 175 34. 695 34. 775

Average 25. 785 32.76 31. 485

“Thus it is seen that 75 samples of 7 varieties of corn from seed grown north of

thirty-eighth parallel of latitude yielded an average of 25.78 bu. per acre; 49 samples

of the same varieties from seed grown between the thirty-eighth and thirty-fifth par-

allel of latitude yielded an average of 32.76 bu. per acre, and 31 samples of the same

varieties from seed grown south of the thirty-fifth parallel yielded an average of 31.48

i bu. per acre. The middle section averaged 6.98 bu. per acre more than the north-

' ern and 1.28 bu. more than the southern section. . . .

‘
‘ The results of the two years’ experiments indicate that seed corn grown in the

1 same or nearly the same latitude as that in which it is to be planted will give the

f best results, and that seed grown in the neighborhood where they are to be planted

j are preferable to those grown farther north or farther south.”

Tables showing the weather conditions from March 1 to September

. 3b, both years of the test, are appended.

Fertilizer, culture, and variety experiments on cotton, K. J.

Redding {Georgia Sta. Bui. 79-110).-—^Work in continuation

> of that previously reported (E. S. R., 11, p. 138). The author states

i
I

that the season for cotton was the most unfavorable in many years.

; In 1899 25 varieties were tested. Arranged according to rank in

1 1 value of yield and seed produced, Culpepper Improved stood first, fol-

f I

lowed by Texas Bur, Moss Improved, Schley, Russell Big Boll, Prize,

f; Lee Improved No. 2, etc. Jackson Limbless stood twenty-third in

the list. Moss Improved produced the largest percentage of lint, 38.3,

[|
and the smallest seeds, with the exception of one variety. Shire and

[ !

King were the earliest varieties grown. The results of 6 years’ tests

1 show that early varieties are not, as a rule, the most productive.

^1 The results obtained in the composite seed test, begun in 1898 (E.

!
S. R., 11, p. 138), lead to the conclusion that if the seeds of two

i
^ equally productive varieties, one an early and the other a late cotton,

I

be mixed, the resulting yield will be greater than that of either planted

;!
alone.

:j

In the distance experiments it was found that with rows 1 ft. apart

j

the yield of cotton was greater with 1 plant every 18 in. than with 2

I

plants every 36 in.
;
also that single plants every 12 in. in the row gave

larger yields than at greater distance. In rows of varying width and

; with plants planted at different distances in the row the yields increased

j

in proportion as the space between plants more nearly approached a

j

square.

1

i
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The plats used in the general fertilizer tests were located on typi-

cal old upland soil. The yields obtained with different fertilizers lead

to the conclusion that a formula consisting of 3^ parts phosphoric acid,

1 part potash, and 1 part nitrogen, all in an available form, is the most
j

suitable for middle Georgia conditions. S

Fractional applications of fertilizers have not been found profitable.

Some native forage plants for alkali soils, A. Nelson ( Wyoming
Sta. Bid. ])]:). 23- figs. 12).—This bulletin discusses the forage

areas of Wyoming, dividing them into 3 classes—mountain, hill,
|

and plain. The two former areas, being well drained, are reasonably

free from alkali. The latter area is divided into normal plains and !

alkali plains. The native plants found upon the alkali plains are

described and discussed. These plants are found to have a greater or

less value for forage, and it is the object of this bulletin to point out

the more valuable ones, and to suggest measures for increasing their

yield. The salt sages are found to be the most suitable for the Wyom-
ing lands, and d perennials and 3 annuals are illustrated and described.

Winter Fat, related to the salt sages, Indian Millet, Slender Wheat
grass, and Alkali Meadow grass, are found on the alkali plains and i|

are of value as'- forage. Tuber Bulrush is found in alkali marshes and

is much relished by cattle. These plants are also described. i

Effect of orchards in meadows, Burki {Landvj. Jahrb. Schweiz.^
i

13 {1899)^ 185-151).—Investigations were made by the author to

determine what effect on the yield and quality of grass would follow
|

from the growing of orchard trees in meadows. Shade was the chief -

factor considered. The composition and yield of a large number of
|

species of grass grown both in shade and in sunshine are tabulated. The
1

data show that the first cutting of meadow hay was decreased on the

average 32 per cent by the shade from the orchard trees, and the second

cutting 59 per cent by the same cause. The decrease in yield was in gen-

eral directly proportional to the nearness together of the orchard trees.

Grass grown under fruit trees averaged 0.76 per cent less dry matter

and 0.96 per cent less nitrogen-free extract than grass grown in the

open sunlight. No marked influence of the shade on the protein con-

tent of the grass was observable except where comparatively large

amounts of fertilizers were used, and then the protein content was

greater in the grass grown in shade. The crude fiber and fat content

was slightly higher in the grass grown in the sunshine, while the ash

content was somewhat lower. Shade tended to promote the growth of

orchard grass and a number of undesirable grasses, and to decrease

the growth of French and English rye grass and red and white clover.

The produce of old and new varieties of oats, J. Speir {Trans.

Highland and Agr. Soc. Scotland., 5. ser.^ 12 {1899), JT’ 225-238).

—

In 1898, 3 new varieties of cross-bred oats were tested in comparison

with the Potato oat, an old variety grown quite extensively through-

out Scotland. The yields obtained from the different varieties were
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as follows: Potato, 61f; cross-bred varieties—Waverly 99, Tartar

King 92, Pioneer 86 bu. per acre. The same varieties of oats were

grown in 1899 and several other varieties, including American Beauty,

were also tested. The yield of the grain and straw and the analyses

with reference to the food constituents of the straw of the difierent

varieties tested are tabulated. In general the yields in 1899 were

considerably less than for the preceding year. The yields*of the new

cross-bred varieties fell off in amount from 57 to 58 per cent and the

Potato oat 36.5 per cent. In 1899, American Beauty, with a yield of

11 bu. per acre, was the best variety grown, followed by Yellow oat

13, Waverly 12, and Abundance 10 bu. per acre.

The Irish potato, R. H. Price and H. Ness {Texas Sta. Bid. 5Jf^

2Jp. 109-128^ figs. 10).—A continuation of the fertilizer, variety, and

storage tests with potatoes previously noted (E. S. R., 9, p. 830). In

addition data are given of tests made to determine the relative merits

of northern and southern grown potatoes for seed and the value of

different-sized pieces for planting. Potato machinery is discussed and

suggestions given regarding the growing of a second crop of potatoes

during the season.

Of the 33 varieties of potatoes tested Triumph has proven the best

earl}^ variety grown during a period of 1 years. Red Triumph has

sold better in the market than White Triumph. By planting second-

crop potatoes grown in Virginia better yields were secured than with

potatoes grown in New York. Tubers averaging 2^ oz. each, planted

whole, gave larger returns than 2 or 1 oz. tubers cut to 1 or ^ oz.

pieces.

In the fertilizer test the use of chip dirt, rotten sawdu^, unfer-

mented cotton-seed hulls, or muriate of potash has resulted in a loss

in both wet and diy seasons. Both cotton-seed meal and sulphate of

potash have been used with profit but the best results have been secured

by the use of stall manure from cattle fed almost exclusively on cotton-

seed meal and cotton-seed hulls. Scab was most abundant on the plats

receiving the largest amount of nitrogenous fertilizers. It increased

from 19 per cent in the case of cotton-seed meal applied broadcast to

30 per cent when the meal was applied in the furrow directly on the

seed. In these experiments both cowpeas and sorghum have immedi-

ately preceded the potato crop. The different fertilizers used in these

tests and the results obtained in the two seasons of 1898 and 1899 are

recorded in detail. No definite conclusions are drawn and the work
is considered in the nature of a report of progress.

No entirely satisfactory method has as yet been found for storing

large crops of potatoes for aii}^ considerable length of time. The
authors’ conclusions from the results of 1 years’ work along this line

are as follows:

“Plant very early varieties and ship the crop just as early as it will do to harvest.

If the season be dry and the markets crowded, let the crop stay in the ground about
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4 weeks after maturing . . . and then harvest and market at once. . . . Some
risk is run of losing the crop if a heavy soaking rain should come after the tubers

mature. Grow a second crop whenever it can be grown. By spreading the tubers

out on the floor of a cellar or even under the house where some light covering of

straw or leaves can he placed over them, enough can be stored for family use until

Christmas. Potatoes grown on well-drained sandy loam soils will keep better than

those grown on stiff, heavy clay soils.”

Notes on marketing potatoes and illustrated descriptions of a potato

cutter, digger, sprayer, and smoothing harrow are given, together

with suggestions regarding the management of first-crop potatoes for

second-crop seed.

Experiments with potatoes, C. D. Woods and J. M. Bartlett
{Maine Sta. Bui. 57^ 2B- —Investigations were undertaken

to determine the “effect of spraying potato vines with Bordeaux

mixture on the starch content of the tubers. As starch accumulates

most rapidly when the plant is maturing, it seemed reasonable to pre-

sume that if spraying prevented blight and prolonged the life of the

plant to its natural period of growth, the tubers would be of better

quality with a larger proportion of starch than those from immature
plants.”

Arrangements were made with growers in Aroostook County, where

large starch factories are located, for samples of potatoes from sprayed

and unsprayed fields. Only merchantable tubers were used. The
spraying was begun late, and none of the potatoes completely escaped !

the attack of blight. Sixteen samples, made up of 4 varieties, were

analyzed and the data with reference to both mineral and food con-
|

stituents were tabulated and compared with similar data obtained from
j

other sources. The average starch content of 3 varieties of sprayed and !

unsprayed potatoes is shown in the following table: '

Starch content of sprayed and unsprayed potatoes.

Variety.

Sprayed. Not sprayed.

Number
of

samples.

Average
starch

content.

Number
of

samples.

Average
starch

content.

Per cent Per cent.

White Elephant 5 19.32 3 17.52
Delaware 2 18.92 2 17. 45
Carmen No. 1 1 18. 03 1 17.07

A vera ge . . . 19. 06 17.43

These results indicate an average increase in starch of 1.63 per cent, I

seemingly due to spraying with Bordeaux mixture. With the Hebron !

variety the larger starch content was found in the unsprayed potatoes.

This variation was attributed to the soil differences of the fields in i

j

which the 2 samples were grown. !
!

The starch content shown by chemical analysis is compared with the

estimated starch content based upon specific gravity. The figures
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‘‘show in a striking manner the unreliabilit}^ of the specific gravity

metho'd of determining starch in potatoes.”

. A summary is given of considerable literature on fertilizing pota-

toes. On the basis of the chemical analysis of potatoes, the fertiliz-

ing constituents removed by a crop of 200 bu. per acre is calculated

to be 37 lbs. of nitrogen, 16 lbs. of phosphoric acid, and 58 lbs. of

potash. Twenty-six brands of so-called potato fertilizers were exam-

ined, and onty 8 were found to resemble the above in proportion of

constituents, and these contained much more phosphoric acid.

Fertilizer experiments with potatoes, B. Sjollema {Jour.

Lancko..^ J7 {1899)^ No. 105-lJJ)).—This is a report on a series

of fertilizer experiments which have extended over a period of 17

years. In a comparison of barnyard manure and chemical fertilizers,

the yield was about the same on each, but the starch content of the

tubers was noticeably lower in the former case, being only 14.25 per

cent as against 16.15 per cent in the latter. Barn^^ard manure was

plainly unfavorable to the fullest development of starch. This con-

clusion, based on experiments in which the barnyard manure and chem-

ical fertilizers were applied to different plats, was confirmed by other

experiments in which each was applied to the same plat in different

seasons.

In a comparison of sulphate of ammonia and nitrate of soda as

sources of nitrogen for potatoes, the yield of tubers with the former was

7.3 per cent less than with the latter. At the same time their starch

content was less b}^ 0.5 per cent. As a result, the amount of starch

produced was 11 per cent less on sulphate of ammonia than on nitrate

of soda. This result may probably be explained, the author suggests,

by the fact that nitrate of soda is a more readily available plant food.

In a stud}^ of the influence of different kinds of manures on starch

content, a complete chemical fertilizer was compared with other ferti-

lizers identical except that either nitrogen or phosphoric acid was
omitted. The complete fertilizer applied in the usual quantities pro-

duced 31,500 kg. of tubers with a starch content of 16.15 per cent.

The fertilizer containing no phosphoric acid produced 28,500 kg. of

tubers with a starch content of 15.05 per cent; and the fertilizer con-

taining no nitrogen produced 27,800 kg. with a starch content of 16.45

per cent. It appears that either phosphoric acid favors the formation

of starch, or that nitrogen is unfavorable to it. It was shown by other

experiments that both inferences are correct; but when the application

of fertilizer was doubled in each case, the complete chemical fertilizer

produced a starch content of 19 per cent, the fertilizer containing no

phosphoric acid 18.4 per cent, and that containing no nitrogen 18.6

per cent—that is, nitrate of soda does not materially hinder the for-

mation of starch provided all other elements of plant food are present

in sufficient quantities.
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Experiments are reported which appear to lead to the conclusion

that a heavy application of potash neutralizes the detrimental effect

of barnyard manure on the formation of starch.

In experiments on the effect of barnyard manure and chemical fer-

tilizers, respectively, on succeeding crops of potatoes, the effect of an

application of barnyard manure was almost as marked the second

season as the first, but in the third season it was very much less, and

in the fourth had practically disappeared. The effect of chemical

fertilizers on succeeding crops was much less marked, but when the

application of commercial fertilizers was double the amount usually

applied the effect on the second crop was almost as great as in the case

of barnyard manure. Other considerations in the course of the exper-

iments, however, indicate that if the application of potash alone is

doubled the same result would be reached.

The effect of different elements of plant food on yield and starch

content of potatoes is shown in the following table:

The effect of different fertilizing constituents: on yield and starch content of potatoes.

-

Increase due to
potash.

Increase due to
nitrogen.

Increase due to
phosphoric acid.

In yield
per' hec-

tare.

In starch
content.

In yield
per' hec-

tare.

In starch
content.

In yield
per hec-

tare.

In starch
content.

Applied alone
Kg.
15, 250

Per cent.

1.4
Kg.

550
4,150

Per cent.

aO.3
a .5

Kg.
260

3,330
2, 680

Per cent.

0.7
.8
-.7

With potash
with nitrogen 18, 850

18, 320
19, 510

1.2
1.5
1.6

With phosphoric acid 2, 970 a .3

With phosphoric acid and nitrogen .

.

With potash and phosphoric acid 4,160 a .2
With potash arid nitrogen 3,340 1.1

a Decrease.

Potash is seen to be the most important ingredient of a potato fer-

tilizer. Nitrogen and phosphoric acid with potash gave only a small

increase in }deld over potash alone, and if potash is not included in

the formula there is almost no increase. Nevertheless, nitrogen and

phosphoric acid are necessary complements of potash, though in small

amounts or less frequent applications, for a continued application of

potash alone was found to result in a decreased yield.

Soy beans, a new drought-resisting crop, H. M. Cottrell, D. H.

Otis, and J. G. Haney {Kansas Sta. Bui. 92^ jpp. 19-28., jigs. 3).

—

A
description is given of the plant, with directions for planting, cultiva-

ting, and harvesting. The early yellow soy bean is recommended for

planting in Kansas, and it is pointed out that some reported failures

have been by reason of planting a late-maturing kind. Planting should

be done after danger of frost is past, and cultivation should be shallow

and level. The crop should be harvested when the pods turn brown

and before the beans are wholly ripe. In harvesting, a knife attached

to a cultivator and running just below the surface is recommended.

vi!

;

h
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The threshing ma}" be done with an ordinary grain separator by using

blank concaves. The yield in Kansas is from 10 to 20 bu. per acre,

and the cost of production varies from 40 to 55 cts. per bu.

, The feeding value of S03" beans is discussed, and 5 tests with pigs

are briefly reported in which soy beans were compared with Kafir corn

and corn meal. The experiments made show a saving by a mixed ration

with corn or Kafir corn in fattening hogs of from 13 to 37 per cent per

100 lbs. of gain.

From the results of 10 years’ experience at the station the author

concludes that the soy bean is a profitable crop for the Kansas farmer.

“It stands drought as well as Kafir corn or sorghum; it is not touched

by chinch bugs; the grain is a richer feed than linseed meal, and the

plant enriches the soil in which it is grown.”

Alfalfa, G. L. Clothier {Kansas State Bd. Agr. Quart. Rpt. 1900, Kar. 31, pp. 7-39,

Hgs. 11) .—The history, culture, and feeding value of the plant, compiled from the

work of the agricultural experiment stations are given.

Distance experiment with, corn, C. D. Smith {Michigan Sta. Rpt. 1899, p. 58 ).

—

In a test of growing corn in drills and hills in rows different distances apart, the best

results were obtained when the rows were fully 31 ft. apart, ‘‘ either in hills equally

distant or in continuous rows, the kernels being between 6 and 9 in. apart in the row, ’ ’

Cotton, K. Surf {Tropenpflanzer, 4 {1900), Xo. 6,pp. ^63-276).—Statistics of growth

and manufacture of cotton, with colored maps showing area of world’s production.

Kafir corn, J. G. Haney {Kansas State Bd. Agr. Quart. Rpt. 1900, Mar. 31, pp.

5X65, figs. 2).—History, cultural notes, and feeding value, compiled from various

sources.

Culture of white lupines, P. P. Deherain and E. Demoussy {Ann. Agron., 26

{1900), No. 2,pp. 57-77, figs. 4)>—White lupines were grown in pot and field experi-

ments on calcareous soils well supplied with mineral elements. The results are

given in detail and seem to demonstrate that without the presence of nodules on the

roots of these plants growth is feeble and uncertain and premature death is frequent.

At least 4 different sorts of bacteria form nodules on the roots of white lupines, but

not all are equally efficient in furnishing nitrogen to the plant. It is owing to this

difference in efficiency, rather than to the composition of the soil, that white lupines

do not flourish in different districts equally well.

Tests of the value of seeds of first and second flowering, E. Gain {Sta. Agron.

Nancy, Bui. 2, 1900, pp. 4^-46).—White lupine seed were selected from pods of the

first and second flowering periods, respectively, and j^lanted under similar conditions

of soil and culture. From 33 to 50 per cent of the seeds from the second flowering

failed to grow, and those that did live made a weak growth, the yield of pods and

seed and total weight of the plants being scarce 50 per cent of that of the seeds

obtained from the pods of the first flowering. Ordinarily the seeds of the different

flowering periods are all harvested together. The undesirability of using such mixed
seeds, as shown in this experiment, is commented upon.

Meadows of the lower course of the Saone, H. Cornet and E. Delorme [Ann.

Agron., 26 {1900), No. 3, pp. 140-155).

When and how potatoes were introduced into Norway, 0. Olafsen
(
Tidsskr.

Norske Landbr., 6 {1899), No. 11, pp. 504-506).

Cultivation of the potato, A. C. Tonnelier {El cultivo de la papa. Buenos Ayre.^:

J. Reuser, 1899, pp. ‘22).

4740—No. 2 4
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The starch yield of different varieties of potatoes [Dent. Landir. Prease, 27

{1900), No. 36, p. 443).—The total starch content and the yield of first and second

class product obtainable from each of 11 varieties of potatoes are reported.

Influence of the size of the potato vines on the yield, C. von Seelhokst {Jour.

Landiv., 43 {1900), No. 3, pp. 97-103; Deut. Landw. Prer.se, 27 {1900), No. 40, pp.

500, 501).—The author’s experiments in the selection of potatoes for seed show that-

large vines tend to give large yields, and that this character is to a certain degree

inherited.

Trials with potatoes, F. Desprez {Semaine Agr., 20 {1900), Nos. 981, pp. 68, 69;

988, pp. 126, 127).—Blue Giant and Richter Imperator have proven the hardiest and

most satisfactory varieties tested for 9 years. Notes on a number of other varieties
|

grown are given, together with tabular matter as to yield, etc.
'

i

Report on experiments at the German potato culture station in 1899
{Slicks. Landiv. Zfsckr., 48 {1900), No. 9, pp. 88-93).—Richter Imperator and Daber-

sche have given the most satisfactory results of a number of varieties tested for a i

period of years. '
^

Monograph on rice, C. D. Girola {Monografia del arroz. Buenos Ayres: J. Peuser,

1899, pp. 63, figs. 5).
j

Rice, C. D. Girola {Bol. Soc. Nac. Agr. [Rimo] 4. ser., 1900, N'o. 8, pp. 373-411, O
kgs. 2).—A popular article on varieties, culture, enemies, etc. M
Sugar beets in Sanpete and Sevier counties, L. Foster

(
Utah Sta. Bui. 63, pp. 1|

22 ).

—

Results of cooperative experiments in these counties, with cultural suggestions I.

and a discussion of factory conditions. The average sugar content of the beets grown |

;

in the 2 counties in 1899 was 15.72 per cent; luirity, 82.01 per cent. Tables of

analyses of beets grown in the years 1897 to 1899 in Sanpete, Sevier, Utah, and

AVeber counties are included in the bulletin.

Wholesale sugar-beet seed production in Germany, E. Schaaf {Bl. Zuckerril-

benbcm, 7 {1900), Nos. 3, pp. 33-37; 4, pp. 49-57; 5, pp. 65-71; 6, pp. 81-88).

The wheat crop of California {Sci. Ainer., 83 {1900), No. 1, p. 9).—A description

of the lands, culture, and storing, with especial reference to the machinery operated v

by steam i^ower.
|Macaroni wheats, G. Valder {Agr. Gaz. Neiv South Wcdes, 11 {1900), No. 3, pp. r

210-212, figs. 5).—Several varieties of these wheats have been successfully grown at
|

the Hawkesbury Agricultural College. The uses of these wheats for green fodder, i

hay, and for macaroni are noted.

|

HORTICULTURE. I
' I

Forcing tomatoes, A. T. Joruan {JS^eio Jersey Stas. Bvl. llpl^ pp. I

18).—The author describes the methods generally observed in New Jer- t

sey in growing tomatoes under glass, and presents the detailed results \

of his investigations of problems connected with forcing tomatoes.

Tliickn,ess of setting (pp. 6-8).—Tomato plants were allowed 1^-, 2, 2|-,

3, and 3i sq. ft. of bench surface per plant. Four crops were grown, i

In order to admit light and permit of a better circulation of air about

the plants, it was found necessary to clip the leaves of plants given 1^-, 7

2, and sq. ft. of space. Watering with liquid manure was practiced.
^

The best results were obtained from the plants given the greatest num-
|

ber of applications. The maximum yield per plant was from the plants

having 2^ sq. ft. of surface, but the maximum yield per square foot of

l-.h

iA

A..
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!|
bench space (2S.5 oz.) was obtained when the plants occupied 2 sq. ft.

()|
of- bench. Plants giA^en 14 sq. ft. of bench stood second in yield, but

7! when thus closeh^ crowded together too seAxre pruning was required

t ' to giA-e satisfactoiw results.

I

Fertilizers loitJi surface v. subvxttering (pp. 8-10).^—The soil used was
•1 a clay loam, to which 8 per cent of peat moss was added. In two

i instances regular forcing soil AA^as used for comparison, and in two

others sifted coal ashes, to which 3 per cent of peat moss was added.

[
!

Like amounts of mineral fertilizers (a mixture of 200 lbs. muriate of

j
:

potash and 350 lbs. acid phosphate per acre) were used on each plat.

[ Liquid manure was applied to the plats in some instances. Plats Avere

) duplicated, one series being surface-Avatered and the other sul)watered.

L’ The yields obtained on the different soils by the different methods

y of manuring and watering are shown in tabular form. The results

5 obtained are summarized by the author as follows

:

“In 5 of 7 plats subAA'atering has increased the yield—in one case nearly 50 per

I'

' cent (49.22), and aA'eraging for the 5, 31.13 per cent.

;
“ Eelati\"ely, the increase caused by subAA^atering has been greater upon the nitrate

j;
plat, the i^ercentages of increase being for the nitrate 49.22, as against 46 for the sul-

I phate, 39.15 for blood, 36.79 on the forcing soil, and 4.7 on the ashes. Tpoi^the soils

j used yard manure as a source of nitrogen is superior to the commercial forms applied,

« i. e., nitrate of soda, sulphate of ammonia, and dried blood. The increase OA^er nitrate

> of soda under identical conditions AA’as 5.11 oz. per square foot.

I

“As a result of 4 crops AAuthout reneAA^al of soil, sifted coal ashes AAuth 3 per cent

[
peat, fed AAuth a complete chemical fertilizer, has giA^en, AA’here surface AA’atered, a

!

yield exceeding any other by 3.89 oz. per square foot, and under subwatermg is

second only to the regular forcing soil.”

j

Tfie effect of varying amounts of nitrogen on different soils (pp.

10-13).—Tomato plants were grown in boxes 18 in. square and 12 in.

I

deep, filled with either nearlA" pure sand, sandy soil, or clay soil. Three

boxes of each soil receded mineral fertilizers (potash and phosphoric

acid) only, 3 mineral fertilizers plus 160 lbs. of nitrate of soda, and 3

mineral fertilizers plus 320 lbs. of nitrate of soda.

Lorillard and Chemin A^arieties of tomatoes were groAvn. With nearly

pure sand the yield obtained AAuth the smaller application of nitrate

was nearh" 5 times as great as that obtained where minerals onh" were
employed. On the sandy soil the yield was nearl}" double, and on the

clay soil a little more than double as great. The increase in yield per

: box due to the larger application of the nitrate on the different soils

1 was as follows: Nearly pure sand, 43.18 per cent; sand}" soil, 58 per

cent, and clay soil, 19.7 per cent. These results are considered as

A^arying in eveiy respect from the results preAUously obtained under

I field conditions.

f Boxes and ])ots v. henches for forcing tomatoes (pp. 13, 14).—The

i

boxes used were similar to those described aboA^e. The pots were ordi-

nary 10-inch pots, holding approximateh" 0.3 cu. ft. of soil. Plants
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on the benches had approximateh" 14 sq. ft. of bench space. The soil,

varieties, methods of training, handling, pruning, manuring, etc., were
the same in each case.

‘
‘ The lot grown on benches has given the largest total yield and yield for space

occupied, but has given the lowest average weight per fruit. Those grown in pots

have given almost as large a yield for the space occupied and the largest average

weight per fruit. This large yield is probably due, in part at least, to the fact that

the pots were set in the extreme south end of the bench, and thus had the full

advantage of the light. Placing each lot upon the same basis as to amount of soil,

these results might be changed. However, the smaller quantities of soil dry out

quickly, and consequently require very close attention. We much prefer the use of

benches. ’ ’

Single-stem, v. three-stem training (pp. 14, 15).—Nine plants were

grown under similar conditions. Six were trained to single stems and

3 to 3 stems. The average weight of fruits grown on the single stems

was 3.98 oz., and the yield per square foot of bench space 48.77 oz.

With plants trained to 3 stems the average weight of the fruits was

4.07 oz., and the yield per square foot of bench space 38.77 oz. The
claim that 1 plant trained to 3 stems will occupy no more room than 2

plants trained to single stems was not borne out in these experiments.

The results lead the author to recommend the single-stem method of

training for forcing tomatoes.

Financial considerations involved in forcing tomatoes are considered.

Based on the yields per square foot of bench in these experiments

(24.23 oz. salable fruit) and the prices obtained for tomatoes during the

2 seasons 1898 and 1899 (67.5 cts. per square foot of bench for 2 crops),

the author calculates the value of the crops from a house 20 by 100 ft.

to be $972 a year, which, after deducting the cost of coal and labor,

leaves a profit of $693.50.

In these experiments tomato blight {Cladospo7num fidmim) was held

in check by a mixture of 6 lbs. of copper sulphate, 4 lbs. of lime, and

90 gal. of water. Tobacco smoke was successfully used in controlling

the white fly {Aley7''odes rngjorarioriiiiT).

Pear growing in New Jersey, A. T. Jordan {New Jersey Stas.

Bid. 7J).—The discussion of this subject is based largely on

data obtained from the fruit survey of the State made in 1895 (E. S. R.,

8, p. 887). The subjects concerned are soils, varieties, purchasing

stock, planting, cultivating, manuring, pruning, thinning, life of pear

orchards, insects and diseases, picking and marketing, yields, expenses,

and profits.

At the present time pears in New Jersey rank third in' commercial

importance among orchard fruits. Keiffer and Bartlett are the lead-

ing varieties. The average yield of orchards in 1898 was 68.2, and in

1899, 99.4 bbls. per acre. Some 5,650 acres in the State are devoted to

pear culture. The net receipts vary from $25 to $950 per acre, and

average $256.45 per acre.
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‘‘Plowijig early in May and keeping the soil well stirred through the season, end-

ing with the sowing of crimson clover in August for the winter cover crop, is the

practice of the best growers. Two good mixtures of fertilizers to apply are (1) equal

parts of ground bone, muriate of potash, and acid phosphate; and (2) parts of

ground bone and 1 part of muriate of potash; 500 lbs. per acre is usually applied.

Where nitrogen is needed, nitrate of. soda is one of the best forms, but may be omitted

when crimson clover is grown.

“ [Pruning before the buds start and later thinning of the fruit is recommended.]

Fire blight and leaf blight are the two worst diseases. In the early stages of the

first, cut Avell beloAV the injury and burn. If well started or into the body of the

tree, destroy it completely. Spraying Avill control the second.

“With good trees and proper varieties to begin Avith and careful attention to details,

as outlined, good returns may be confidently expected from the culture of the pear.”

Observations and suggestions on the root killing of fruit trees,

J. Craig {loica Sta. Bill. 179-213^ Jigs. 9).-—This bulletin gives

a review of the root killing of fruit trees in the State and the work of

the station thereon, supplemented with notes from nurserymen and

others. The work covers especially the freeze of February, 1899,

when the losses were veiy heavy. Young apple trees under 5 years

suffered more than older stock. The effect was worse on sandy soils

not covered with vegetation. The losses with plums emphasized the

value of American stocks. The only grapes exempt from injury were

the pure or half blood natives.

To overcome injury to nursery stock severe heading back with

apples gave the best results, and with plums cutting trees back to

straight sticks 2 or 3 ft. in height. It was noticed that there was an

effort on the part of trees to recover by throwing out roots from the

scion, especially where the stock had been killed. It was found that

banking j^oung apple trees with earth aided this effort. In the case of

nursery stock, however, it is advised in 9 cases out of 10 to dig up
and burn injured trees. Nurserymen are advised to use hardy stock

in grafting.

There is appended a table of information from 62 leading fruit

growers of the State on the subject of root killing b}" cold. From a

canvass of the whole held, the writer concludes that the lack of a pro-

tecting blanket of snow coincident with unusually severe cold was the

chief cause of the great losses b}" root killing, and that the amount of

loss bore a direct relation to the severity of the frost. Trees suffered

most on clean soils and on exposed dry knolls with northern aspects.

To obviate root killing the writer recommends cover crops, preferably

mammoth red clover or hairy vetch; the use of congenial and hardy

stocks for grafts; and, on soil well drained, deep planting.

Coffee grafting—some results heretofore obtained and its future

importance, J. G. Kramers {Teysmannia, 10 {1899), No. 11, gpp. 535-

568).—The author gives an outline of the histoiy of efforts made to

graft Java coffee on hardy Liberia stocks for the purpose of resisting

the attacks of nematodes, points out some reasons for success or
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failure, and describes the 2 methods that have so far been most suc-

cessful. The coffee tree is difficult to graft. It wilts easily, and if all

the conditions are not favorable a good union is not formed. Although
some of the scions usualh^ live, the percentage by the old method has

been too small to make such grafting an economic success.

The system of grafting by approach of 2 seedlings in the cotyledon-

ary method has given good results. By this method one cotyledon

with a portion of the epidermis of the hypocotyl is cut away from the

Liberia seedling and a portion of the epidermis between the 2 coty-

ledons is removed from the Java seedling. The two are then brought

together at the cut surfaces, carefully tied up, and replanted. After

a few weeks the remaining cotyledon and the plumule are cut away
from the Liberia seedling, and later the hypocotyl of the Java seedling

is severed.

The other method recommended is similar to that often used in

grafting conifers. The scion of the Java or other desirable variety is

inserted into the terminal bud on a branch of the Liberia. The wound
is carefully covered and the young shoot protected so as to prevent

transpiration as far as possible during the time that the union between

scion and stock is taking place.

In the course of his work the author had occasion to examine the

roots of a number of grafted Liberias of different ages, and in almost

all cases found them free from nematodes. The few cases in which

nematodes were found were on diseased trees, and it seemed probable

that the parasite had effected a lodging on account of the diseased con-

dition rather than that it had caused the disease.

—

h. m. pieters.

Strawberry notes for 1899, A. L. Quaintance ( Georgia Sta. Bui.

11^7-173 gols. 6^ figs. 5).—Details of tests of varieties, methods

of treatment in the row, and trials of fertilizers form the basis of these

notes. Similar work at the station has been previously reported

(E. S. K., 8, p. 785).

Tables showing the yield at different dates of picking are given for

60 varieties tested in 1899. Beder Wood stood first in total yield of

early fruit; Lady Thompson second in the amount of early fruit.

Lady Thompson is considered a good variety for either local or distant

markets. Seventeen of the varieties not previously tested at the

station are described.

In a comparative test of growing strawberries in hills and in matted

rows 12, 18, and 24 in. wide and 4 ft. apart, it was found that the

3Telds increased with the width of the matted rows. The yield ob-

tained on the plats planted in hills was scarcely more than one-third

of that obtained in matted-row culture. The 18 in. matted rows gave

a yield of 134.5 qts. per acre over the 12 in. rows, and the 24 in. mat-

ted rows 282 qts. per acre over the 18 in. rows. The author believes,

however, that the 18 in. matted rows will give the maximum yield
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f

consistent -with cheapness of cultivation since the space left between

the '24: in. rows is too narrow for cultivation with the ordinary im-

plements.

The effects of' doubling and in some instances quadrupling the essen-

tial fertilizer elements in a normal formula, analyzing 8 per cent of

phosphoric acid, 8 per cent of potash, and 4 per cent of nitrogen, and

in substituting cotton -seed meal for nitrate of soda, and kainit for

muriate of potash in the normal formula were studied. The results

are given in tabular form. Substitution of kainit for muriate of pot-

ash resulted in an increased yield of 594 qts. per acre. Doubling- or

quadrupling the amount of kainit used in the normal formula de-

creased the yields. Doubling the amount of nitrate of soda in the

normal formula was not financially profitable. When the normal

formula was supplemented in the spring b}^ a dressing of nitrate of

soda, the }Teld was increased by about 200 qts. per acre. The substi-

tution of cotton-seed meal for nitrate of soda resulted in considerably

decreased yields.

Cultural directions reprinted from Bulletin 32 of the Station (E. S.

K.. 8, p. 785) are appended.

The absorption of water by orchids, R. G. Leayitt and R. M.
Gray {Ame7\ Gard.^ 21 {1900), J^os. 271, j)p' 1^8-, Id^; 272, jpjp. 168,

169; 273, p. 186; 27d, })]). 206, 207, fig. 1).—The authors made inves-

tigations to determine which of the vegetative parts of orchids—leaves,

bulbs, stems, bulb scales and roots—are capable of absorbing water,

f and whether in liquid or gaseous form.

1

Leaves of 20 species of orchids were plunged under both warm and

ij cold water and also sprayed in imitation of rain. The experiments

fi were performed in light and in darkness and the submergence lasted

1
1

from 2 to 6 days. Change in weight was determined by weighing on

\
delicate scales. With thick-leaved species, absolutely no absorption

of water took place, however long the submergence. With 6 of the

I more herbaceous sorts, a slight increase took place after 2 days’ sub-

i mergence, but this was thought to be due to imperfections, such as

' fungus spots, since when these perforations were sealed with vaseline

no further increase in weight took place. Pseudo-bulbs and bulb

scales surrounded by wet wrappings of filter paper or cotton or

plunged under water failed to absorb appreciable amounts of water.

In a similar manner when leaves, pseudo-bulbs, and bulbous stems

were exposed in a closed receptacle having an atmosphere nearly sat-

urated with water vapor, no increase whatever but instead a decrease

in weight followed in ever}- instance. From these results the authors

conclude that ‘"leaves and stems do not function as organs for the

absorption of water in any form.”

Theories of well-known botanists regarding the absorption of water

b}' orchids are noted in some detail.
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In one experiment with orchid roots the roots were kept in a })ox

where the atmosphere had a nearly constant water-vapor-saturation

content of 95 per cent. ‘"The cut ends of the roots were general^

sealed. The roots were sometimes partially dried out before exposure

in the box, and sometimes taken from unwatered plants and put

into the box directly. The trials lasted from 2 to 4 days, but in sev-

eral cases much longer.” Roots from 24 species were used in the test.

The roots continually decreased in weight and finally shriveled and

died, thus showing that water vapor was not taken up, though present

in more copious amounts than usually occur in nature. ‘‘Other roots

taken from the same plants at the same time and kept in the same box

but supplied with liquid water remained green, plump, and vigorous,

long after the first were quite dead. This shows that death came from
lack of water, not from being severed from the plant.”

Plants hung in the greenhouse, where the humidity rarely if ever

went below 80 per cent, and not watered for 2 months, produced new
shoots and new roots but steadily decreased in weight. In another

test, where the water evaporated by the leaves and stem of an orchid

was absorbed by calcium chlorid while the roots were kept in a damp
box having a humidity saturation of 95 per cent, the orchids constantly

lost in weight through the roots, and the plants drooped for want of

water.

The results obtained in these experiments are believed to show that

if water absorption by aerial roots takes place at all the function is of

minor importance.

Report of Beeville Station on cabbage and cauliflower, B. C. Pittuck and

S. A. McHenky {Texas Sta. Bui. 52, pp. 42-52 ).—Notes on the germination, growth,

yield, character, and quality of 35 varieties of cabbage and 8 varieties of cauliflower.

From the results of repeated tests the following varieties of cabbage are recom-

mended, in the decreasing order of their importance:

Early varieties.—Early Jersey Wakefield, Early Winningstadt, Maule Winningstadt.

Medium early varieties.—Improved Early Summer, Chase Early, Stein Early Flat

Dutch, Fottler Short Stem, Danish Ball Head. Late varieties.—Lauderback All Year,

Autumn King, Burpee Sure Head, Frotscher Superior Large Late Flat Dutch, St.

Denis (small), French Market (medium size). Crescent City Large Flat Dutch.

The following early varieties of cauliflower, suited to the southwest section of

Texas, are recommended: Le Normand Short Stem, and Henderson Early Snowball;

for late planting. Late Italian Giant.

Bermuda onions [Amer. Gard., 21 {1900), No. 282, p. 343, fig. 1).—Descriptive of

the growing and marketing of Bermuda onions. The land is .enriched with well

rotted cow or pig manure. The seed is sown in September and the crop harvested

from January to May. A rigid system of inspection covers all shipments to the

United States.

Nitrate of soda in vegetable culture, Rombaut and Simon {Belg. Hort. et

Agr., 12 {1900), Nos. 2, pp. 21, 22; 3, pp. 38, J5).—Effect of nitrate of soda on the pro-

duction of potatoes, rhubarb, and tomatoes.

Market gardening, H. K. Kinney {Massachusetts State Bd. Agr. Rpt. 1899, pp.

86-112 ).—Suggestive and practical paper on market gardening, dealing with hotbeds,

vegetable-storage cellar, soils, manures, and the culture of different vegetables.

'J

ij
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The home fruit garden, F. A. "Waugh {Vermont Sta. Bui. 74, 7>P- 89-97 ).
—

PpliiilarMirections for the location, j^reparation of the soil, planting, and tending of

the various orchard and small fruits which go to make uj) a home fruit garden.

Second report on Arkansas seedling apples, J. T. Stinson {Arkansas Sta.

Bui. 60, x>P- 133-134, figs, The writer gives the results of further study of Arkan-

sas seedlings, a continuation of work previously reported (E. S. R., 10, p. 48).

Twenty-five varieties are described and characteristics noted. An effort is made to

straighten the nomenclature of the apples noted and their value as new economic

varieties is discussed.

The curing of apricots, J. B. 'Pi'EFV {California Fruit Groiver, 25 {1900), No. 629,

jj. 4)-—A paper read before the Pomological Society of Southern California.

Check list of hybrid plums, F. A. Waugh
(
Vermont Sta. Bui. 75, pj). 101-

110).—This check list has been prepared particularly for the use of nurserymen and

cataloguers. It contains as far as possible the following data respecting each of the

65 varieties noted: Name, original publication of the same, Vermont publications

concerning it, certain facts relative to its origin and introduction, and its parentage.

Fruit list for Virginia, W. B. Alwood {Virginia Sta. Bui. 98, pp. 41~49).—This

is a compiled list based on the personal observations of the author, and supplemented

by a consensus of the best experience gathered from State growers. It includes such

old standard varieties and promising newer sorts as it is thought will be of value for

planting orchards throughout the State. The list includes 17 varieties of apples, 11

pears, 4 quinces, 21 peaches, 12 plums, 10 cherries, 3 blackberries, 6 raspberries, 5

currants, 3 gooseberries, 11 strawberries, and 12 varieties of grajies.

Strawberries, C. C. Newman {South Carolina Sta. Bui. 49,7)p- 37, pis. 7).—This is

a popular bulletin on growing strawberries. The questions discussed are sexuality,

selection, planting, cultivation, and mulching. Ninety-five varietes were tested at

the station during the season. A list is given of varieties suited to the locality and a

list of the varieties not promising for the section. Photographic reproductions are

given of the berries of 36 varieties. The following 6 have proven the best all-round

berries tested: Haverland, Brandywine, West Lawn, Lady Thompson, Bismarck, and
Bubach.

Resistant vines and vineyards in California, G. Hussmann
( California Fruit

Grower, 25 {1900), No. 633, p. 5).—A consideration of varieties least affected by
phylloxera and of vineyard and bench grafting. Vineyard grafting is considered

cheaper and more satisfactory than bench grafting.

The wholesale grape nursery; complete directions for the work connected
therewith, P. Spore {Die Rehenschule im Grosshetriebe, eine ausfuhrliche Beschreibung

sdmmtlicher in der Rebenschule vorkommenden Arbeiten. Vienna and Leipsic : A . Plartle-

ben, 1900, pp. 139, figs. 55).—The author describes in a thorough manner all the details

involved in the growing of grape nursery stock on a wholesale scale. Discussions as

to the theory of grafting, methods of grafting and the growing of vines by grafts,

roots, and American cuttings occupy the larger part of the Avork. Chapters on grape

houses, grafting and packing rooms, and on grape nursery bookkeeping conclude the

book.

American vines; their adaptation, culture, grafting, and propagation, P.

ViALA and L. Pavaz {Melbourne : F. W. Niven & Co., 1899, pp. 88).—This is a trans-

lated abridgment of the second French edition by W. P. Wilkinson and Joseph

Gassies.

The influence of precipitation and fertilizers on the yield of grapes, B.

Chauzit {Messager Agr. Midi, 1900, I, No. 2,pp. 50,51).

Future of our wine industry and the results of manuring vineyards in

Europe and Australia, F. E. H. W. Krichaupf {Adelaide, 1899, pp. 36).

Reconstruction of vineyards, L. Pavaz {Reconstitution du vignoble. Paris: G.

Masson, jjp. 148, figs. 31).—Chapters are given on conditions which influence the

growth of vines, as climate and soil; the species and varieties of American vines,
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desmptioiis of ull the more iiii])ortaiit l)cing given; inetln^ds of vine reproduction as

by buds, cuttings, grafts, et(^., with notes on grape-nursery inanageinent; and on the

establishment of a vineyard.

Culture of vanilla {Bol. Soc. Ayr. Mexlcana, 24 {1900), No. 21, pp. 415-417).—A
description of the j)lant, its culture, and preparation for market.

Vanilla {Bui. Bot. Dept. Jamaica, n. ser., 7 {1900), No. S-5, pp. 45-51).—Cultural

instructions with outlines of the methods of curing the fruit followed in Guiana, Peru,

Mexico, and Remiion.

The cultivation and uses of rosella, D. Jones {Queensland Agr. Jour., 6 {1900)^

No. 5, p>p. 371-375, figs. 2).—Popular directions for the culture and utilization of this

fruit {IJibiscus sabdarifa).

Gutta-percha, E. Obach {Die Guttajjercha. Dresden: Steinkopff & Springer, 1899,

pp. 114, figs. 61).—The author discusses the history, botany, culture, geographical

distribution, and composition of gutta-percha; describes the processes employed in the

purification of the raw material
;
and gives the chemical composition, physical and

mechanical properties, uses, consumption in England, substitutes, relation to oxygen
and ozone, and methods of preservation of purified gutta-percha.

Florists’ manual, W. Scott
(
Chicago: Florists’ Pub. Co., 1899, pp. 235, figs. 225 ).

—

This is a reference book for commercial florists. It treats alphabetically of the char-

acter, culture, and handling of all greenhouse plants of commercial importance and
of all subjects, such as greenhouse building, packing plants, decorations, fungicides

and insecticides, soils, potting, etc., pertaining thereto. The book is well illustrated,

and is intended as a reference book and guide for all florists not specialists.

Comparative study of 34 varieties of Italian cannas, E. Andre {Rev. Ilort.,

72 {1900), No. 10, j)p. 258-261, figs. 2).

Origin and amelioration of the garden gladioli {Florists’ Exchange, 12 {1900),

No. 25, 2yp- 628, 629).—History of the plant and of its improvement.

Culture of water lilies and aquatics, P. Henderson {New York: P. Henderson

& Co., [/R d.], 'pp>- 41, figs. 21).—This is a reprint from the author’s “Gardening for

Pleasure.”

Nomenclature of all the known roses with indications as to their race,

originator, year of production, color, and synonyms, L. Simon and P. Cochet

{Nomenclature de tous les noins de roses connus, avec mdications de leurs race, obtenneur,

annee de production, couleur, et synonymes. Metz: A. BDia, 1899, pj). 187).

American greenhouse construction and cut-flower production {Mbller’s

Deut. Gart. Ztg., 13 {1900), Nos. 3,pp. 28-32, figs. 8; 5,p)p>. 50, 51, figs. 8; 6, p. 62, figs.

4; 7,pp. 88-90, figs. 4; 10, pp. 108-110, figs. 7).

Ornamental shrubs, L. H. Davis {Neiv York: G. P. Putnam’s Sons, 1899, pp. 338,

figs. 107).—This book discusses “ornamental shrubs for garden, lawn, and park

planting, with an account of the origin, capabilities, and adaptations of the numerous

species and varieties, native and foreign, and especially of the new and rarer sorts

suited to cultivation in the United States.” It is not designed as a scientific treatise,

but is written more especially for those interested in plants and flowers who may
have no knowledge of botany.

FORESTRY.

Tree planting in Utah, U. P. Hedrick ( ZTtah Sta. Bui. 62^ jyp.

215-260^ bulletin an account is given of the

behavior of 40 species of timber and shade trees now growing on the

grounds of the station. The experiment was begun in the spring of

1890, with the object of testing the adaptability of various species of

trees to that region, and of demonstrating the best method of planting
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and caring for them. In addition to this experiment the station is con-

ducting, in cooperation with the Division of Forestry of this Depart-

ment, experiments in tree planting- to ascertain the adaptability of the

principal economic species to the plains.

The annual precipitation and temperatures are given for the State,

and a general statement made concerning the method of planting and

the condition of trees of each of the forest species. The planting, cul-

tivation, and irrigation was about the same as would be given an

orchard, except that the cultivation ceased with the sixth summer.

The species tested are described at length, and their relative adapta-

bility and behavior are described. Among the more promising trees

for that region (as shown by the results of 9 years’ experiments), with

their height and circumference, are the following:

Average growth offorest trees for nine years.

Popuhis deUoides
Populus alba bolleana
Popidus nigra italica

Populus alba nivea
Populus tremuloides
Populus balsamifera intermedia.
Populus laurifolia
Saliz laurifolia
Salix fragilis
Juglans nigra
Juglans cinerea
Ailanthus glandulosa.
Cafalpa speciosa
Betida papyrifera
Alnus glutinosa
Ulmus americana
Plntanus occidentalis
Acer saccharuni
Acer saccharinum
Acer negundo
Robinia pseudacacia
Gleditschia triacanthos
Tilia europsea
Morus alba tartarica
Pimis strobus
Pinus sylvestris

Picea pungens
Picea ezcelsa
Picea canadensis

Height.
Circum-
ference.

Feet. Inches.
39 40
43 29
4G 40
30 40
36 23.

5

37 29
40 41.5
25 18
20 18
20 15
18 13.5
16 14.5
18 22
18 13.25
22 21.5
24 21.75
17 13
23 15
24 13

35 40
23 22
21.5 19

19 15
22 18
14 12

18 16
15 12

13 11.5
8 10.5

Fertilizers in the culture of osier willows, P.Wagner {IfEngrals^

15 {1900)^ No. 11^ pj). ^5Ip.^ 255).—A series of experiments with various

fertilizers is reported, showing that the growth of osiers can be greatly

promoted by means of liberal manuring. The product was trebled by
the application of 1,650 lbs. of phosphatic slag and 550 lbs. of nitrate

of soda per acre. With the same amounts of slag and nitrate of soda

combined with 660 lbs. of a 40 per cent potash salt the yield was
quadrupled.

The trees of Vermont, Anna M. Clark et al.
( Vermont Sta. Bui. 73, pp. 33-86,

figs. 58).—This bulletin is introduced by the following statements:
“ The following account aims to include the native and spontaneous trees of the

State, together with brief mention of such others as are commonly cultivated. It
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is primarily addressed to readers who have little or no botanical training, but who
may wish to learn the names of tlie trees and the characters by which they may he

recognized, as well as the main facts as to their occurrence and distribution in tlie

State. ... It is especially to the children of Vermont, and to tlie teachers of these

children, either at home or in school, that it is hoped this publication will prove
most interesting and most useful.”

The bulletin contains descriptions of 97 species, representing 18 families. Each
species is illustrated by original drawings.

Drawing's of the forest trees of Japan, H. Shirasawa {Iconograpliie des essences

forestieres du Japan. Tokyo: Minister of Agncidture and Commerce, 1900, pis. 88).—This

is a collection of carefully drawn colored plates of about 150 arborescent species of

Japan, showing the flowering and fruiting branches, dissections of flowers and seeds,

bark, transverse, radial, and tangential sections and magnified specimens of the wood.
The identification of timber, D. F. Mackenzie {Trans. Highland and Agr. Soc.

Scotland, S.ser., 12 {1900), pp. 183-224, figs. 83).—Illustrated descriptive notes are

given upon the timber of 63 species of trees. Photomicrographs of transverse and
tangential sections of most of the species are given, and the principal structural and
physical characters of each kind of timber are described.

DISEASES OE PLANTS.

A fruit-disease survey of the Hudson Valley in 1899, F. C.

Stewart and F. G. Blodgett {New Yor'k State Sta. But. 167^ fij).

^275-308^ pis. Jf).—A report is given on the distribution and amount of

damage done by fungus diseases in the Hudson Valley during 1899.

The season was an unfavorable one for the development of parasites,

and on this account diseases usually very common and destructive did

little or no damage. The data presented in this bulletin were secured

by circulars of inquiry and personal observations by the authors.

The diseases mentioned are: Apple diseases—scab, leaf spot, twig

blight, canker, sooty blotch, russeting of fruit, rust, and sun crack.

While all these diseases were observed, the apple crop was in no way
injured by any of them. Blackberry diseases—orange rust and leaf

spot, the orange rust having been rather destructive. Cherry dis-

eases—fruit spot, leaf spot, black knot, witches’ brooms, powdery
mildew, and winter injury. Currant diseases—leaf spot and cane

blight, both of which were somewhat destructive. The statement is

made that the currant-cane blight occurring in the Hudson Valley is

not caused by Nectria cinnabarina but by a sterile fungus. The exact

proof of this fact by inoculation experiments is lacking, but the occur-

rence in a large number of cases of sterile fungus with the disease

is considered sufficient proof. Gooseberry diseases—powdery mil-

dew, root rot, and a dwarfed condition of the foliage which is not

ascribed to any particular cause. The root rot has been known for a

number of years in one locality and is gradually spreading. It is said

to be due to Dematophora. Grape diseases—black rot, downy mil-

dew, root rot, chlorosis, and black knot. The latter disease, while

somewhat resembling the black knot of plum and cherry due to
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Ploiorightia morbosa^ was of an entire!}" different origin. It has been

considered in Europe to be due to the action of frost, and has re-

ceived little attention in this country. Peach diseases—winter injury,

leaf curl, yellows, fruit rot, leaf-tip burn, powdery mildew, and scab.

Pear diseases—scab, leaf blight, fire blight, body blight or rough

bark, and winter injury. The body blight or rough bark is generally

considered to be a form of fire blight due to Bacillus amylovorus^ but

according to recent investigations of the station it is now thought to

be caused by the apple canker {S'jyliGCToyysis maloruiii)^ an account of

which is given in Bulletin 163 of this station (E. S. R., 12, p. 61). Plum
diseases—black knot, fruit rot, leaf blight, and leaf curl. Quince dis-

eases—fruit spot, leaf blight, and fire blight. Raspberry diseases

—

anthracnose, rust, root galls, winter injury, cane blight, and leaf spot.

The cane blight is apparently due to some species of Phoma, but as

yet no inoculations have been made. Notes on the leaf blight and

sun scald of strawberries complete the bulletin.

A sugar-cane pest in Madras, C. A. Benson {^Indian Ayr., ^5

{1900), No. Od-B)'—^Notes are given on an investigation begun

toward the end of 1897 to determine the cause of a disease of sugar

cane. The disease was found not to be of recent origin, and was dis-

tributed rather generally throughout the region in which sugar cane

was produced. The disease exhibited all the symptoms characteristic

of an attack by Tricliosphceria sacchari, different stages in its life his-

tory being known as root fungus, rind fungus, etc. Canes but slightly

affected show no external signs of disease, but transverse sections

show one or more bright red spots in some of the internodes, and if

these are followed by longitudinal sections they appear as red streaks

which branch at the nodes. Where the disease is more advanced, the

coloration extends to the ground tissue, so that any section may show
red patches. When the disease is still further advanced, the nodes

and later other portions become black, the leaves wither, and the

entire cane dries up.

The methods adopted in India for growing sugar cane seem to be

such as to foster the spread and continued presence of this disease.

Some attention was paid to the extent in which different varieties were

affected, and it is stated that a comparatively slender cane known as

Yerra seems to suffer less than others. It probably owes its partial

immunity to the thick rind and to the fact that it does not crack to

any great extent.

The author believes that although the disease at present is epidemic

in Madras, there is no occasion for alarm, as it has been known there

for at least 30 years, sometimes severe and at other times almost dis-

appearing. Attention to (uiltivation, destruction of litter, and aban-

doning the growth of cane for a few years, together with giving up
the practice of ratooning altogether would probably check the disease.



156 EXPEKIMENT STATION KECORD.

Grummosis of Prunus japonica, G. Massee {Kcw Mine. Bui,

]>p. 3^1-3M^ pi. 1).—For several years a considerable number of speci-

mens of lVu7ius jajxmica have been killed or disfigured by parasitic

fungi. The disease is first indicated by the appearance of tear -like

drops on the branches. These are sometimes solitaiy and in other

instances numerous and more or less crowded. During damp or

rainy weather the masses of gum are quite soft and gelatinous. In

warm, dry weather the masses shrink and become horny, expanding

again when moistened. At first the mass of gum is neai-ly colorless,

but finally becomes black. When the masses are removed, irregular

canker-like wounds, which sometimes extend to the pith, are present

on the branches, and if such wounds are numerous the iu-anch

speedily dies.

The cause of this disease is a species of Cladosporium, morphologic-

all}^ indistinguishable from C, epiphyllum. The characteristics of the

fungus and its growth are described at some length, and as preventive

measures the author recommends spraying with a solution of potas-

sium sulphid. Diseased branches should be removed, and lime thickly

strewn on the soil under diseased plants.

k':]

i
'

t;
z

Fruit diseases found along- the Hudson, F. H. Hall, F. C. Stewart, and F.

H. Blodgett {New York State Sta. Bui. 167
,
popular ed., ]>p. 6).—This is a popular

summary of Bulletin 167 of the station (see p. 154).

ENTOMOLOGY.

The codling moth, J. M. Aldrich {Idaho Sta. Bui. 97-

11^., figs. 6).

—

^The codling moth has been known in the Clearwater

Valley since 1887, and in an untreated orchard near Moscow 21 per ;

cent of the fruit was found to be infested. The length of the pupa

stage of this insect in south Idaho is said to be about a week. In the

region about Boise and Weiser there are at least 3 broods and a part .

of a fourth, while in Latah County there are 2 broods and a part of a =

third. Only a small portion of the late brood seems to survive.

Of 121 apples having the small marks of the third brood, selected in

an orchard in Moscow in the month of November, only 20 were found J
to contain living larvae. i-

The author conducted experiments in spraying, during which Paris «

green was applied in the Bordeaux mixture. The application Avas made i

within a week after the blossoms fell. On July 7 an examination was (1

made to determine the effect of spraying. It was found that,most of the S
worms which Avere destroyed were entering the calyx. On unsprayed «
trees an average of 16.7 Avorms entered the side of the apple, while on »
sprayed trees an average of 14.2 worms entered the apple in the same «
manner. There was a total saving of 12.3 apples per tree, and of 8
these 9.7 were saved from worms which would have entered the calyx, M
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while only 2.5 per cent were saved from worms which would have

entered the side of the apple. It therefore appears that 15 per cent

of the worms entering from the side and 83 per cent of those attempting

to enter the calyx were killed. It would seem, therefore, that the spray

must he applied while it is still possible for the poison to enter the

cah^x cup in order to be most effective.

Observations were made upon the variation in the length of time

during which the calyx remains open in different varieties of apples.

This period varied from 6 to 10 days. The results obtained in Idaho

would indicate that later applications of Paris green would be less

effective than the first one, since onl}^ a small proportion of worms
which attempted to enter the sides of apples were destroyed.

The author conducted experiments in banding trees for the purpose

of catching the larvae of the codling moth. Two bands of Canton

ffannel were placed 8 inches apart on the trunk of each tree. A table

is given showing the number of worms caught during the different

parts of the season. The highest record for a tree was 194 worms,

and the average number of worms caught on 40 trees was about 215.

On one tree 5 bands were placed for the purpose of determining the

relative proportion between worms which crawl down the trunk and

those which fall to the ground and crawl up the trunk. Worms were

caught under all the bands, and the experiment was therefore unsuc-

cessful in keeping the worms separate. The upper band caught about

twice as many worms as either of the intermediate ones and almost

twice as many as the lower one, indicating that the great majority of

worms crawl down the tree.

It would appear from these experiments that the majority of wormy
apples which fall have no worms in them at the time, and that possi-

bly the advantage derived from having hogs in the orchard for the

purpose of eating windfalls has been overestimated.

The elms and their diseases, H. Garman {Kentucky Stcc. Bui.

8.k pp> 51-75, iJ).—The author gives brief notes on the appearance

and distribution in the State of the following species of elms: TJlmus

arnericana, U. fulva, TJ. racemosa, TI. alata, U. cainpestris, and U.

montana.

Among the white elms a serious disease has been observed since

1892. The first symptom of the disease is a loss of the leaves at the

end of the twigs. As the disease progresses the foliage gradually

falls from other parts of the tree until the tree is bare. Small, red,

warty pustules, which represent a fungus, are often to be observed on

the bark of these trees, but this fungus does not invade the wood of

vigorous trees. The twigs are frequentl}' attacked by the buffalo tree

hopper, and the inner layer of bark was found to be eaten bj^ a ffat-

headed grub which resembled the grub of the ffat-headed apple-tree

borer. In August, 1899, two white elm trees on the college grounds
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were dug up and examined. One was dead, the other still alive.

Under the bark of the living tree were found the grubs of Magdalis
armicollis, Saperda tridentaia^ and the adults of Ilylesimcs opaculus

were found making burrows preparatory to depositing their eggs.

The author believes, however, that insects are not the first cause of

the disease. Attention is called to the fact that the habit of elm roots

is to remain in the superficial layers of the soil, oftentimes mingling

with the grass roots. From this fact it is apparent that any condi-

tions which tend to impoverish the soil about the trunks of elm trees

will gradually bring about a weakened condition of the trees. The
trees will then be less able to resist the attacks of various insects and
fungi.

The remedies suggested by the author are such as will help to replace

the soil elements which are needed by the trees. A mulch of humus
composed of dead leaves or other nutrient materials might supply the

needed food and protect the soil from rapid evaporation and sudden

changes in temperature. If it should be found that the beetles attack

living and vigorous trees, it is recommended that the bark be coated

with a whitewash containing Paris green or arsenate of lead. Dead
and dying elm trees should be cut down and burned, in order to pre-

vent the spread of injurious beetles.

The imported elm-leaf beetle {Galerucella luteola) is reported as

occurring in large numbers and injuring English elms. American elms

were comparatively free from the attacks of this insect. A brief

description is given of the beetle in its various stages, together with

notes on its habits and life history. For the attacks of this beetle the

author recommends spra}dng with Paris green or arsenate of lead.

The application should be made in the early spring as soon as the leaves

unfold, and usually 3 sprayings should be sufficient. The larvse and

pupae which accumulate at the base of the tree maybe easily destroyed.

Among the natural enemies of this beetle the author mentions the

j)raying mantis and Podisus spinosus.

The elm-leaf skeletonize!*
( Canarsia idmictTTOsoTello) is reported as

injurious to the white elm. Larvae kept in breeding cages pupated

either about the leaves or in the earth. The adults emerge during the

latter part of March and in early April. Spraying with Paris green

or arsenate of lead is recommended against this insect.

The elm-bark beetle {Hylesinus opKtcidus) was found in all diseased

elms. The adults emerged from September 14 until October 15. The

form of the burrows of this insect is described. The insect attacks

elms only when they are badly diseased.

Insect attacks in 1899, R. S. McDougale {Trans. Highland and

Agr. Soc. Scotland.^ 6. ser.^ 12 {1900)^pp. 295-307
^
jigs. 5).-—-Cossus lig-

niperda is reported as injurious to birches and poplars. A brief

description of the insect in its various stages is given. The female
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deposits its eggs in clusters in the cracks of the hark at the base of the

tree. Isolated trees, or those along the edge of a woodland or an

avenue, are most severely attacked. The complete life cycle of this

insect extends over about 2 years. Protection against the deposition

of the eggs may be afforded by the use of repellant substances painted

upon the trunk of the tree.

The author gives notes on the habits, life history, and a]:>pearance of

a number of species of the genus Chernies. Experiments were con-

ducted on a plantation in Dunbar in the destruction of Chernies. The
plantation consisted chiefl}" of larch, spruce, and pine. It was formed

in 1893, and the young trees grew well until 1898, when they became

badh^ infested with Chernies. Pure paraffin applied in a fine spray upon

bright, clear da}^s gave the following results; On April 15, 21 infested

trees, chieflv larch and Scots pine, were sprayed with pure paraffin. On
Mav 5 it was found that the aphides on the pine had been nearly all

killed. The adult Chernies were destro^^ed, but the eggs were not much
affected. On June 15, the eggs on the larch having alread}^ hatched,

21 trees were sprayed, and on June 30 it was found that they were

effectively cleared of the pests. The young needles of the larch and

spruce were slightly scorched by the spray, but during the season they

grew fairly well. On June 9, a quarter of an acre of larch and spruce

was sprayed with a solution of soft soap in the proportion of 1 lb. to a gal-

lon of water. On June 30 the trees were found to be almost entirely

free from insects. Some of the young shoots of the spruce were badly

injured, but the larch escaped all damage.

An experiment with paraffin and sour milk dissolved in water gave

results too irregular to be detailed. A paraffin emulsion was made of

i lb. of hard soap, 1 gal. of soft water and 2 gals, of paraffin, and this

stock material was then diluted with 8, 10, 12, and 15 times its bulk

of water. The strongest solution was found most effective.

Notes are given on the habits and injurious action of Abraxas gross-

ulariata. This insect is injurious to the gooseberry, currant, apricot,

plum, bramble, and blackthorn. The complete life cycle occupies 1

3^ear. As remedies against this insect, the author recommends prun-

ing the infested twigs and burning the parts removed as well as leaves

and other rubbish upon the ground which might afford shelter for

the caterpillars. The caterpillars may be destroyed by hellebore

and paraffin emulsion. A solution of soft soap and quassia chips is

also recommended with the following composition: Soft soap, 6 lbs.;

quassia chips, T lbs.
;
and water, 100 gal.

The turnip flea-beetle {Phyllotreta^ nemorum) is described, and notes

are given on its injurious habits. In combating this insect, the author

recommends that the plants be well fertilized and that the ground be

thoroughly cultivated. Cruciferous weeds in the neighborhood of

cultivated plants should be destroyed.

1740—No. 2 5
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Some miscellaneous results of the work of the Division of

Entomology ( TJ. S. Dept. Agr . ,
Division of Entomology Bui. n.

ser.^pp. 109^ figs. 28).—This bulletin contains the following articles:

The two most abundant Pulvinarias on maple^ L. 0. Howard (pp. 7-

23).

—

Fulvinaria innumerabilis is native to the United States and is

found in all parts of the country. Its food plants are the silver-leaf

maple, sugar maple, box elder, red mulberry, etc. In the latitude of

Washington, D. C., the lice hatch the latter part of May and the early

part of July. From young larvae, which hatch July first, the first

adult males issued on August 18. The females take up their winter

station upon the twigs early in October. Formation of the egg sac

begins about the middle of April. There is one annual generation.
j;

Among the natural enemies of this insect the author mentions the ji

English sparrow, Chilocorus hivulnerus^ Ilyperaspis signata^ Dahruma I

coccidivora, Coccophagus lecanii^ C. fiavoscutellum^ Atropates collinsi.^
||

Ewiotuslividus^ Aphycuspulvinarice^ Cornysfusca. Severe prun-

ing is recommended soon after the hatching of the larvae, and also
|

spraying with kerosene soap emulsion or whale-oil soap.
I

P'ldvinaria acericola is a native of the United States and has been

reported from Indiana, Iowa. Tennessee, New York, Alabama, New
Jersey, and Washington, D. C. Its food plant is Acer saccJiariniirn.

|

The eggs hatch in June. The larvae molt twice, and late in October
;

crawl upon the twigs where they hibernate. Toward the end of May
j

the females migrate to the leaves and extrude their egg sac.
j

The natural enemies of this insect are Ilyperaspis signata^ Aphycus I

hederaceus^ A. fiwvus, Coccophagus fraternus^ Pachyneuron altiscuta^
j

Chiloneurtts albicornis^ and Leucopis nigricornis. '\

The insects to which the name ^Bissing hug'’^ became applied during

the summer of 1899^ L. O. Howard (pp. 24-30).—This article is essen-

tially the same as that previously noted (E. S. E., 11, p. 561).

An investigation to determine whether Melanopdus spretus breeds

permanently in the Turtle Mountains of North Dakota., W. D. Hunter
\

(pp. 30-37).—This article contains the itinerary of a trip made to '

investigate this subject. The author states that there are no places
j

upon Turtle Mountains suitable for breeding grounds of this insect.
*

The Rocky Mountain locusts, which have troubled the surrounding

country, probabl}^ originated in the territory lying northeast of Regina

toward the Big Touchwood Mountains. The observed locusts included

Melanoplus sp>retus^ M. bivittatus^ and M. packardi. At New Rock-

ford, N. Dak., AT. spretus hatched out in considerable numbers, but

gang plows were operated with such effect as to destroy the greater

portion of them. The native species which have caused more or less

serious losses in this region are M. atlanis., M. bivittatus^ M, packardi.,

and Dissosteira longipennis.
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The hronze ap])le-tree v^eevil^ F. H. Chittenden (pp. 37-44).

—

Mag-
dalis c&nescens is reported as having attacked apple trees in the State

of Washington. The varieties most injured are the Baldwin and Ben
Davis; King of Tompkins, Northern Spy, and Bellflower being nearly

free from infestation. This insect was found by A. D. Hopkins at

Corvallis, Oregon, and has bemi reported by Jas. Fletcher from Brit-

ish Columbia. Notes are given on the life history and habits of the

insect by C. Y. Piper, who believes that the attack of this insect is

made subsequent to injury caused by the fungus disease known as

canker. -

j

Two new Cecidomyians destructive to huds of roses, D. TF Coquil-

lett (pp. 44-48).-—These insects, which are described as new species

under the names of Diplosis rosivora and Neocerata rhodojFaga, have

been reported from Washington, D. C., New York, and New Jersey.

The life history of the species is not known to the author. Rose

growers have had considerable success in combating these insects with

Persian insect powder, buhach, and refuse tobacco stems.

A new violet gyest, D. W. CoquiUett (pp. 48-51).—This insect is

reported as attacking the leaves of sweet violets in Washington, D. C.

The species has also been received from New York and Virginia. It is

-described under the name Diplosis violicola. The remedies which

have been tried against the insect are hand picking of infested leaves

. and fumigation with hydrocyanic-acid gas.

Insects and the iveather; observations during the season of 1899, F.

H. Chittenden (pp. 51-64).—The author made observations on the

effect of the cold winter of 1898-99 upon insects. He believes that

the unusual severity of the weather was favorable to Northern insects

but unfavorable to insects of Southern range. Notes are given on the

,
apparent influence of the weather upon a considerable number of

species of insects. The author concludes that the mean winter tem-

perature has more eflfect in determining the rarity or abundance of

insect species than has the mean summer temperature,

f Food plants and injurij of North American species of Agrilus, F. IT
\ Chittenden (pp. 64-68).—Five species of this genus have been reported

;
as injurious to birch, poplar, chestnut, oak, Lombardy poplar, rasp-

berry, blackberry, and pear trees. Agrilus anxius caused considerable

damage in parts of BuflPalo, and Mr. M. F. Adams reported that the

Dryobates pvhescens. The insect has also been reported from Ann
Arbor, Mich. One parasite {^Phasgonophora sidcata) has been reared

from this species. Agrilus otiosus feeds upon dogwood, butternut,

and redbud. A. bilineatus is reported as injuring wild chestnut

trees in Georgia. A list of 32 species of this genus is given, together

with brief notes on their distribution and food plants.
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Experiments vnth hydrocyanic-acid gas as a means of exterminating

mealy hugs and other insect gyests in greenhouses^ IT D. Ilemxmmy
(pp. 69-78).—The author condacted a number of experiments with

this gas in a wooden box and also greenhouse rooms. The cacti of the

greenhouse were infested with Diaspis cacti. The room contained

cacti, begonias, passifloras, bananas in fruit, etc. The mealy bugs,

scales, and aphides were destroyed as well as a large percentage of the

sow-bugs and earthworms.

In a house which contained carnations, smilax, violets, chrysanthe-

mums, etc., and was infested with Bactylopius destructor and Orthezia

insignis^ 1 oz. of potassium cyanid was used to every 285 cubic

feet. The insects were killed, but some of the plants were badly

injured. The so-called ‘^dilute method” of fumigation was tried in

a camellia room, 1 oz. of potassium cyanid being used to every 3,000

cubic feet. It was fumigated at 6 o’clock p. m. The room was
infested with green fly, mealy bug, and Fuller’s rose beetle, and the

plants in the room included coleus, azaleas, heliotropes, ferns, orange

trees, etc. The insects were uninjured except part of the green flies.

No damage was done to the plants. A number of other experiments

were conducted, and' the results are stated in tabular form.

Seeds insects on Americanfriiit imported into Germany (pp. 79-83).

—

An abstract of a paper by L. Reh, previously abstracted (E. S. R.,

11, p. 655).

Insect control in Bwerside^ Cal,^ F. G. Havens (pp. 83-88).—The
orange-growing section of Riverside comprises 12,500 acres of citrus

orchards, and this region is one of the 3 divisions of Riverside County.

This division is subdivided into 6 districts, and a local inspector has

charge of each district. Each orchard is examined tree by tree, and

a permanent record is kept by means of cross- lined paper. Besides

inspection, the work of the insect-pest control includes eradication and

quarantine. Very efficient methods of eradication have been devised

and put into practice at Riverside. In 1898, 1,609 trees on 345 acres

were infested with red scale. In 1899 the same orchards contained only

433 infested trees. The quarantine work has been so efficient that no

insect pests have been introduced and become established since the

existence of the horticultural commission.

Notes on a brief trip to Porto Rico in Jamiary and February of

1899, A. Busch (pp. 88-93).^—A brief account of a trip to Porto Rico

for the purpose of investigating the insect conditions of that colony.

Notes are given on insects injurious to sugar cane, coffee, and tobacco.

Gryllotalpa hexadactyla is reported as being exceedingly injurious to

young tobacco plants. Large colonies of bees were frequently met

with in hollow trees, and a considerable honey product is obtained

from them. The article contains a list of the Coccid^e collected by

the author and identified by T. Pergande and T. D. A. Cockerell.
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Under the caption ‘‘General Notes'’ are given observations of an

ec'onomic character upon a considerable number of injurious and other

!' insects, as well as many notes from the various correspondents of the

I Division in different parts of the country.

The choice of colors by insects, F. Plateau {Mem. Soc. Zool.

France^ 12 {1899)., Mo. Jp, 836-370).—A critical review is given of

• the literature of the subject. In investigating the question whether

insects are guided in their choice of dowers by colors, the author made
observations upon a considerable variety of insects, including, among
others, species of Megachile, Bombus terrestris^ B. muscorum^ the

i hone}^bee, Eristalis tenax^ Papilio machaon., etc.

To this question he makes a negative reply. It is admitted that

j insects ma}^ recognize at a distance the presence of dowers, but it is

uncertain whether this recognition is due to the contrast between an

i area of dowers and their surroundings or to the odor of the dowers,

or both. As soon as insects arrive among a group of dowers they

seem to exercise no choice in the matter of color, but visit indiffer-

: ently blue, red, yellow, white, or green dowers. If in a given species

) of plants the different doral variations in color exist in equal quanti-

1 ties, insects pass from dowers of one color to those of another without
" an}' discrimination. Occasionally the insects seem to prefer plants

of one color for a short time and then pa}^ more visits to dowers of

another color. If in a group of dowers of a given species the doral

f variations in color are represented in unequal quantities, the number
f of insect visits to dowers of the different colors will be proportional

1
,

to the number of dowers of these various colors.

I

Spraying notes, L. H. Bailey et al. {Mew Yorh Cornell Sta. Bid.

i77, pp. 235-253).—Experiments were conducted in dghting San Jose

b scale on apple, pear, plum, almond, and willow trees. A 20 per cent

I

mechanical mixture of kerosene and water was sprayed upon one lot

I

' of trees on April 10 and 11. Another lot of trees was sprayed on

|

! June 6, and all the trees were sprayed a second time on June 24, 3

i
especially dense trees receiving a third application on June 29. The

I
i }mung scale insects were abundant on young unsprayed currants by

* June 23. On examining the sprayed trees on December 11, few live

,

scales could be found. On the smooth-barked willows all the scales

were killed.

The authors believe that while fumigation may be a more thorough

method than spraying, the San Jose scale may be held in check by
spraying with kerosene. Fumigation will perhaps be found more
desirable in nursery rows, but for use on growing trees spraying is

j I

belived to be “ cheaper, simpler, and perhaps equally effective.
”

I Some experiments were conducted with Paris green, Paragrene,

Green Arsenite, XX, Pink Arsenoid, Green Arsenoid, Green Arsenoid
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No. 53, and arsenite of lime. These insecticides were used in four dif-

ferent strengths, i Ih., i lb., 1 lb., and lbs. per barrel of 48 gals.

Orchard application of these substances was made on June 10, while

potatoes were sprayed on July 10 and 17.

Tables are presented showing the comparative effects of the 4 dif-

ferent strengths of the different insecticides upon foliage. A test

was made of the insecticide value of these materials on potatoes.

Two strengths of the substances were used, i lb. and ^ lb. to a bar-

rel of 48 gals. Both strengths of Paris green, Paragrene, XX, and

Green Arsenoid killed all the potato beetles, and nearly all the beetles

were killed by both strengths of Pink Arsenoid, Green Arsenoid No.

53, and Green Arsenite.

Brief notes are given on the composition of various arsenical poisons.

The authors find that no damage is done to foliage in spraying with

i lb. of the ordinary arsenites to the barrel, provided less than Si per

cent of soluble arsenic is present in the insecticide.

Attention is called to the importance of the specific gravity of vari-

ous arsenical poisons in spraying. Considering the specific gravity of

Paris green to be 10, other insecticides compare in weight as follows:

Green Arsenite 10, Pink Arsenoid 9, Paragrene 7, Green Arsenoid 7,

XX 4, Green Arsenoid No. 53, 4. Equal amounts of these arsenites

shaken in water follow nearly the same order in settling, Paris green

being first, and Green Arsenoid No. 53 last. Paragrene, Green Arsen-

ite, Green Arsenoid, and arsenite of lime are all recommended as

arsenical sprays. The comparatively high percentage of soluble arsenic

in Green Arsenoid No. 53 makes this substance objectionable.

Experiments were conducted to determine the effect of copper car-

bonate and potassium sulphid on the foliage of Japanese plums, cop-

per carbonate being used at the usual strength and potassium sulphid

at the rate of 1 oz. to a gallon of water. Both substances were rather

more injurious to the foliage than Bordeaux mixture. Where these

substances were used too freely, the shot-hole effect upon the foliage

was very noticeable.

The general conclusions of the authors may be stated as follows:

The mechanical mixture of kerosene and water will probably displace

kerosene and soap emulsion. In spraying with kerosene and water,

early spring or late fall seem to be the preferable seasons. Paragre*ne,

Green Arsenite, Green Arsenoid, and arsenite of lime are equal if not

superior to Paris green. Unless lime is added, the simple solution of

copper sulphate^ 4 oz. to the barrel, can not be used without injury to

the foliage.

The nature and use of certain insecticides, J. L. Phillips and

H. L. Price {Virginia Sta. Bui. 97^ pp. 7-^6).—The authors describe

and give brief notes on the common arsenical, contact, and tracheal

insecticides and on the methods of their application. Experiments
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H were tried upon 25 plats of potatoes with various arsenical poisons in

/ aqueous solution, for the purpose of determining the effectiveness of

iJ these insecticides in killing the potato beetle, and also their effect upon

j the foliage of the potato. The results of these tests may be tabulated

I as follows:

Effect of insecticides on 'potato beetle and foliage.

Insecticide.
Amount per 100
gal. of Avater.

Effect on beetles. Effect on foliage.

1 lb Killed nearly all the beetles . .

.

do
No damage.

Do.1 lb
2 lbs do Do.

Do 1 lb do Do.
Do i lb Some beetles escaped Do.

Spppial Iflnrpl p^TPPn 6 lbs Killed all the larA^ee Foliage badly dam-
aged.

No damage.
Do.

Do 4 lbs do
Do 1 lb Some beetles escaped

Green \rsenoid ^ 2 lbs Killed all the beetles Do.
Do i

1 lb Killed nearly all the beetles . .

.

A few beetles escaped
Do.

Do ilb Do.
White Arsenoid 2 lbs Killed nearly all the beetles . .

.

Many beetles escaped
Slight damage.
No damage.

Do.
Do 1 lb

Do i lb A large proportion of the bee-
tles escaped.

Killed all the larysePink Arspnoid 2 lbs Slight damage.
No damage.

Do.
Do 1 lb do
Do i lb Seyeral laryae escaped

White Arsenate i 2 lbs Killed only a few beetles Do.
Do 1 lb do Do.

Swift’s Arsenate of Lead
Do

8 lbs Killed all the larA’ae Do.
4 lbs do Do.

Do
'

2 lbs Small proportion of beetles es-

caped.- !

Killed all laryse

Do.

Parine green 2 lbs Do.
Do

1
1 lb do Do.

Do ' ilb Small proportion of laryse es-

caped. :

Do.

I

Experiments were tried in spraying fruit trees with pure kerosene

i

and with the kerosene-water mixture. The results which were obtained

I

indicate that
‘

‘ pure kerosene can be used on all our fruit trees in the

I

dormant season and with proper precaution during the growing season

also, except on peach. Water mixtures have with us proved as dan-

gerous as pure kerosene. This substance should be used on trees only

in cases of necessity.”

The pea louse {JSfectarophora destructor) is reported as having caused

considerable damage in various parts of the State. A number of

experiments were conducted with different insecticides in combating

this insect. The insecticides which were used were Good’s No. 6

tobacco-potash soap and a kerosene-water mixture. From these exper-

iments it was found that soap solutions in the proportion of 1 lb. to 6

or 8 gal. of water, although very effective in killing the lice, caused

injury to the foliage. Soap solutions at the rate of 1 lb. to 10 or 12

t gal. of water were not so destructive to the lice but caused no injury

< to the plants. In their experiments the authors found that consider-

able damage was done to the foliage by the kerosene-water mixture,

and this substance is, therefore, not recommended for spraying peas.

1
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The queen hee, A. Gale {Agr. Gaz. Neiv South Wales, 11 {1900), No. 3, pp. j:

W4--206, figs. 6).—The author gives descriptions of the method of formation and
j;

appearance of queen cells, and illustrations are given of these cells as built under

different conditions. j'

Sericulture in Austria during the last 60 years, G. Bolle {Atti e Mem. Ital.
i

R. Soc. Agr. Gorizia, 40 {1900), No. 1-2, pp. 29-39, figs. 7).

Beetles injurious to fruit-producing plants, O. Lugger {Minnesota Sta. Bui. ;

66, pp. 83-332, figs. 249).—This bulletin contains a brief classification of the various i

families of beetles and a general account of a large number of species which are f,

known to be injurious to fruit trees and small fruits. In most cases the approved ('

remedies are suggested for treatment of these insects.

Insect damage to spruce timber in Maine and New Hampshire, A. Carey
{Forester, 6 {1900), No. 3, p>P- 62-54).—In northern Vermont and New Hampshire

,i

outbreaks of forest insects occurred about 30 years ago, and also about 15 years ago. i|

During investigations which were carried on to determine the cause of the unusual
|

death of spruce timber at the present time, it was found that the damage was due to
f;

the attacks of Dendroctonus polygraphus var. rufipennis. ,

Wood-boring caterpillars, H. Faes {Citron. Agr. Canton Vaud, 13 {1900), No. 5,

pp. 104-110, figs. 2).—Notes on the habits and life history of Cossus ligniperda,

Zeuzera sesculi, and Trochilium apiforme.

Some insect notes, F. M. Webster {Ent. News, 11 {1900), No. 4,pp. 436-439 ).

—

Notes on Halticus uhleri, Crioceris 12-punctata, Oherea birnaculata, and Cecidomyia

destructor.
j

The forest tent caterpillar, E. P. Felt {Country Gent., 65 {1900), No. 2459,
'

p. 217).—Brief notes on the effect of the depredations of these insects upon the

quality of maple sugar.
jj

The occurrence of a plant louse on the roots of sugar beets, P. Doerstling
|

{Ztschr. Pfianzenkrank.
,
10 {1900), No. 1, pp. 21, 22).—The author reports that a

[,

species of aphis appeared in large numbers on the roots of sugar beets during the

autumn of 1899. The plant lice were also observed on the under side of the leaves.

The damage to sugar beets is estimated at from 30 to 40 per cent in different fields.
j

The species of plant lice was not identified.
,

Aspidiotus difidnis, C. L. Marla tt {Ent. News, 11 {1900), No. 4^ pp. 4^5-427).—
This scale insect was proljably introduced from Europe. It has been reported as

|

infesting basswood in Canada, aiid it appears that A. jatrophw is a synonym of this
,j

species. The insect is found in large numbers on basswoods in Ontario and may
perhaps become a species of considerable economic importance. A brief bibliography

j;

is added to the article.
|

A new genus of Atropidae, N. Banks {Ent. News, 11 {1900), No. 4, PP. 431, s

432).—PsodneUa slossonse is described as a new genus and species of this family. The
;

species is reported as attacking butterflies in a collection and may prove to be a
[

museum pest. '

!

Cytodites nudus in the common fowl, E. V. Wilcox {Centbl. Bakt. u. Par., 2.

Aht., 6 {1900), No. 6, p>p. 147-153, fig. 9 ).—A brief discussion of the literature con-

cerning this mite, together with notes on its occurrence in Montana.

The species of the orthopteran genus Derotmena, S. H. Scudder {Proc. Atner.

Acad. Arts and Sci., 35 {1900), No. 19, pp. 385-395).—A monographic account of this .

genus.

Metzneria lappella, T. W. Fyles {Canad. Ent., 32 {1900), No. 1, p>p. 15, 16).— •;

This European species is reported as feeding on the heads of burdock. \

Phylloxera and the diseases of the vine, V. Thiebaut {Prog. Agr. et Vit., 17 \

{1900), No. 12, pp. 366-367).
;

Phylloxera in Switzerland, B. H. Ridgely
(
U. S. Consular Rpts., 62 {1900), No.

234, PP- 298, 299)

.

—Attention is called to the seriousness of the phylloxera problem j
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in the Canto'n of Vaud and a brief report is given of the action of the Canton Council

of -State at Lausanne in recoimnending the extensive use of American vines.

A new remedy for pLylloxera, J. Dufour {Giron. Agr. Canton Vaud, 13 {1900),

No. 2, pp. 29-34) .—iioot has recently been proposed as a new remedy for this insect.

The author calls attention to the fact that many previous experiments have been

made with this substance without success.

Phytoptus vitis {Agr. Jour. Cape Good Hope, 16 {1900), No. 2, p. 103).—It is

recommended that in infested vineyards all dry leaves and rough bark be burned at

the end of the season.

A peculiar organ which, occurs in Poecilocerus socotranus, H. A. Krauss

{Zool. Anz., 23 {1900), No. 610, pp. 156-167, fig. 4-)—The author has discovered an

organ in the pronotum of this grasshopper which seems to have a phosphorescent

function, or at least to be analogous to phosphorescent organs of other insects.

The gypsy moth (Porthetria dispar), S. Lampa {Ent. Tldskr., 21 {1900), No. 1,

pp. 34~46, p>J. 1).—Descriptions are given of the eggs, larvae, pujDae, and adult males

and females of this species, together with notes on its habits and life history. Brief

reference is made to the work which was carried out in the southeastern part of

Sweden in lighting the gypsy moth. The government appropriated $2, 800 for this

purpose. A brief note is also given on the natural enemies of the gypsy moth.

On the molt of pupae in Pterophorus, T. A. Chapman {Entomologist, 33 {1900),

No. 442, pp. 82-85).—The author made observations especially on the pupation of

P. galactodactylus. The species pupates beneath a leaf. The molt took place in 3

observed examples about 1 o’clock p. m., after 2 days of quiescence. The larvae

holds on to the leaf by the anal prolegs only. Molting takes place rapidly and is

accomplished m about 15 minutes.

Depredations of the cottony maple scale, C. E. Brown {Bui. Wisconsin Nat.

Hist. Soc., n. ser., 1 {1900), No. 1, pp. 65-67).—Puliinarict innumerabilis occurred in

unusual numbers in Wisconsin notwithstanding the severity of the previous winter.

In Milwaukee the trees were subsequently attacked by the tussock moth.

The pear and cherry tree slug, A. M. Lea {Agr. Gaz. Tasmania, 7 {1900), No.

8, p. 176).—Brief notes on the habits, life history, and means of combating Selandria

cerasi.

The deposition of the eggs of Tortrix amhiguella, J. Perraud {Prog. Agr. el

Vit. {Ed. HEst), 21 {1900), No. 3, pp. 80-83).—The female lays about 4 or 5 eggs on

each grape.

The action of environment on the development of Tortrix amhiguella, J.

Perraud {Prog. Agr. et Vit., 17 {1900), No. 13, pp. 391-393).—The author discusses

the influence of climatic and other conditions upon the observed alternation of

periods of relative abundance and scarcity of this insect. With the present knowl-

edge of the problem, it seems to be impossible to indicate accurately the determining

factors of the variation in numbers.

The spiny elm caterpillar, C. M. Weed {New Hampshire Sta. Bid. 67, pp. 123-

141, figs. 13).—A popular account of the habits, life history, and natural enemies of

Vanessa antiopa, with brief notes on remedies to be applied against this insect. The
species is said to have been unusually abundant on elm trees during the past 3 years

in New Hampshire. It is believed to be single-brooded in the State.

Spraying tall trees, P. MacMahon {Queensland Agr. Jour., 6 {1900), No. 2, pp.

118, 119, p>l. 1).—The author gives brief notes on kerosene emulsion, resin wash,

London purple, Bordeaux mixture, and Eau celeste. Experiments were made in

spraying tall trees which were infested with Ceroplastes rubra. An upright post was
securely fixed in the spray wagon, and to this post a long bamboo rod which sup-

ported the hose was so attached that it could be readily directed toward the desired

part of the tree.
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The application of Sanatol, E. Kruger {Ztschr. Vet., 12 {1900), No. 3, pp. 124,

125).—Sanatol has been recommended for gross disinfection and as a deodorizer and
repellant of flies. Experiments were conducted in which stalls were sprayed with
a 1 per cent aqueous solution of Sanatol. This application had a striking effect in

repelling the flies from the stable.

Carbon bisulphid, E. Perroncito {Gior. R. Soc. Accad. Vet. Ital., 49 {1900), No.'

4, pp. 75-79).—The author calls attention to the great value of this substance in fight-

ing phylloxera and states that its antiseptic power is not very great. Spores of the

anthrax bacillus survived an exposure to this substance of 49 days’ duration.

Treatment with bisulphid of carbon, J. Dufour {Chron. Agr. Canton Vaud, 13

{1900), No. 5, pp. 89-101, figs. 2).—A general account of the nature and action of

carbon bisulphid, together with detailed directions for its use in combating phyl-

loxera.

The use of arsenical salts as insecticides, H. Grosjean {Prog. Agr. et Vit., 17

{1900), No. 14, pPi 410-414).

Inspection of Paris green, W. C. Stubbs and W. T. Jones {Louisiana Stas. Bid.

58, pp. 265-276).—This includes the text of the State law providing for the inspec-

tion of Paris green, and a brief report on the operation of the law, with analyses of

38 samples ot Pans green.

The entomologists’ directory, H. Skinner {Philadelphia: American Entomological

Society, 1900, pp. 84).—This directory contains the names, addresses, and special

departments of study of the entomologists in the United States and Canada, together

with a geographical arrangement of the names, a list of entomological societies, their

secretaries, and the official entomologists of the agricultural colleges and experiment

stations.

FOODS—ANIMAL PRODUCTION.

Dietary studies of university boat crews, W. O. Atwater and

A. P. Bryant {U. S. Dept. Agr.^ Office of Experiment Stations But.

75., p>p>. 7^).—With a view to studying the effects of muscular work on

food consumption, dietary studies were made with the Harvard Uni-

versity and Freshman boat crews when training at Cambridge and

before the races at Gales Ferry; with the Yale Unive'rsity crew at

New Haven and Gales Ferry, and with the captain of the Harvard

Freshman crew at Gales Ferry. The results of the studies are sum-

marized in the following table:

Summary of results of dietary studies of university boat crews.

[Nutrients in food actually eaten per man per day.]

Protein. Fat.
Carbo-

hydrates.
Fuel

value.

Harvard University crew at Cambridge
Grams.

162
Grams.

175
Grams.

449
Calories.

4, 130
Harvard Freshman crew at Cambridge 153 223 468 4, 620
Yale University crew at New Haven 145 170 ^ 375 3,705
Harvard University crew at Gales Ferry 160 170 448 4,075
Harvard Freshman crew at Gales Ferry 135 152 416 3,675
Yale University crew at Gales Ferry 171 171 434 4,070
Captain of Harvard Freshman crew 155 181 487 4, 315

Average 155 177 440 4,085
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The results are discussed and compared with the results of dietary

studies with athletes, college clubs, mechanics, farmers, and profes-

sional men, and with the commonl}" accepted dietar}^ standards.

Milk protein as a food, Backhaus and R. Braun {Ber. Landw. Inst.

TJniv. Konigsherg
^ 5 {1898-99)., g^p. —A number of feeding

experiments with dogs and rabbits and digestion and metabolism exper-

iments with rabbits on the value of the casein of skim milk are reported.

Casein was precipitated in different wa}- s. The authors’ principal con-

clusions were in effect as follows: Protein is supplied more cheaply by
milk than by almost any animal or vegetable food material. The feed-

ing experiments reported show that milk protein is almost completely

digested, and that it is capable of supplying the protein requirements

of animals for long periods. The insoluble casein possessed the same

nutritive value for this purpose as the soluble casein salts. Neverthe-

less, the preparation of such soluble salts is of importance, since they

may be conveniently used for many purposes. Judging by the exper-

iments carried on a simple method, which at the same time gives good

results, consists in precipitating the milk protein with hydrochloric

acid, having previously warmed the milk, carefully washing the precip-

itate, and drying it at a low temperature, and mixing the fineh^ ground

powder with salts, which render it soluble. For this latter purpose

sodium citrate is especially valuable, since it has no taste, while sodium

phosphate is valuable from a physiological standpoint on account of the

phosphorus with which it supplies the body. Sodium borate is valu-

able on account of its antiseptic properties. A mixture of these salts

is regarded as preferable to either alone.

Commercial feeding stuffs in New York, W. H. Jordan and

C. G. Jenter {Neio York State Sta. Bid. 166^ pp>. 233-273).—The
New York law regarding the sale and anal}"sis of commercial feeding

stuff's is quoted, the value of such feeding stuffs discussed, a classiffca-

tion suggested, and a report made of a large number of analyses of

samples collected in 1898 and 1899, including the following:

Cotton-seed meal, cotton-seed feed, linseed meal (old and new process), gluten

meal (‘M’ and Chicago), gluten feeds (Buffalo, Climax, Davenport, Diamond, Joliet,

‘R,’ Peoria, Empire, Waukegan, Davenport corn feed, and 2 gluten feeds without

special name), malt sprouts, brewers’ grains from lager beer and from ale, distillery

waste, buckwheat middlings, buckwheat feed, buckwheat ships, wheat bran, ship

stuff, wheat feeds (Royal, Buckeye, King Winter Wheat, New England mixed, and
middlings from different grades of flour and wheat), hominy feed, hominy meal, hud-

nuts, H-0 standard dairy food, H-0 standard horse food, H-0 feed, Quaker oats, Victor

feed, Victor corn and oats, corn and oat feed, chop feed, H-0 defl feed, X oat feed,

Schumaker’s stock food, corn, oat, and barley feed, wheat feed, pea meal, malt

skimmings, rye feed, scorched wheat' sugar-corn feed, starch feed (wet and air dry),

gluten feed (wet and air dry), and Clover meal.

The carbohydrates of mixed feeds and other feeding stuffs are dis-

cussed, special attention being called to the superiority of the dry
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matter of cereal grains over that of coarse fodders. The carbohydrates

in a number of different feeding stuffs is reported:

Carbohyhrates in ch'y matter of several feeding stuffs.

Cotton-seed meal
Linseed meal (old process) .

Linseed meal (new process )

.

Gluten meal
Buffalo gluten feed
Davenport gluten feed
Diamond gluten feed
Joliet gluten feed
Peoria gluten feed
Malt sprouts
Buckwheat middlings
Wheat bran
Wheat middlings
Hominy feeds
H-O dairy feed
Oat feed
Victor feed
Chop feeds
X oat feed

Sugars
and

starch

.

Total ni-
trogen-
free ex-
tract.

Sugars
and

starch in
nitrogen-
free ex-
tract.

Digesti-
bility of
the nitro-

gen-free
extract.

Per cent. Per cent. Per cent. Per cent.
16 27.9 57.4 50
13.2 39.2 33.7 78
20.8 40.8 51 84
38.2 49.8 76.7 93
27.3 58.3 46.8 84
29.8 60.9 48.9
31.6 61.6 51.3
34 66 51.5
28.9 59.8 48.3 90
23.1 49.6 46.6 69
27.3 48.3 56.5
23.6 60.5 39 69
38.8 64.2 60.4 85
50.1 72.7 68.9
34.6 60.4 bl.Z
29.4 61.5 47.8 60
43 70.3 61.2
47.5 73.5 64.6
16.1 57.9 27.8 i

‘
‘ Many of the materiMs mentioned above when compared with the grains from

which they are derived show a depletion of sugars and starch and a corresponding

relative increase in the nitrogen-free extract of the less valuable compounds. This

is especially true of the wheat offals, the gluten feeds, and the oat feed mixtures. In

the case of the one sample of gluten meal examined the starch still constituted a

large proportion of the nitrogen-free extract. The chop feeds and other similar

combinations contain as a rule quite a proportion of corn, that furnishes nearly all

the starch which is found in these mixtures. . . .

‘
‘ These facts are in harmony with the outcome of digestion experiments, from

which we learn that the nitrogen-free extract of the whole grains is much more digest-

ible than that of most of the manufacturing wastes which come from them. . . .

“ Some ‘mixed feeds’ apparently are compounded and advertised on the assump-

tion that feeding stuffs are to be compared in value solely on the basis of their

percentage of protein and fat. This is a false basis. The quality of the accompany-

ing carbohydrates must always be considered. For instance, it Avould not be difficult

to simulate the composition of corn meal or of wheat middlings by mixing oat hulls

with some of the old-style linseed meal, adding a little crushed linseed to make up

the deficiency of fat. But would the mixture equal corn meal in value? By no

means. In one case the protein and fat would be associated with woody fiber in

large proporfion, and in the other case with little else than starch. The net value of

the corn meal would be much above that of the mixture as measured by the extent

and labor of digestion.”

The various oat feeds, proprietary, and other mixed feeds are dis-

cussed at some length and appear, in the authors’ opinion, to contain

an undue proportion of crude fiber, the proportion of oat hulls being

larger than the oat kernels present.

“Some of them must contain not less than 50 lbs. of oat hulls per 100 lbs. . . .

‘
‘ In certain brands an amount of some highly nitrogenous feeding stuff like cotton-

seed meal or gluten meal is found, the object of its use being to bring up the protein

content to the standard of wheat bran. This certainly improves the feed, but at the
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same time the presence of high-quality ingredients adds nothing to the value of the

inferior constituents. Grinding corn with oat hulls, for instance, may not injure

the corn, but it does not improve the hulls. They are still hulls and retain all their

characteristics as a feeding stuff.”

In order to study the effect of introducing’ oat feeds into grain

rations, a digestion experiment was made with sheep, one of the com-

mercial oat feeds sold in New York being used. The average coeffi-

cients of digestibility obtained were as follows: Dry matter 58, organic

matter 59.5, protein 82.5, fat 92, nitrogen-free extract 60.5, and crude

fiber 33 per cent.

This result was compared with the average coefficients of digestibility

of whole oats and maize, the comparison showing in the authors’ opinion

that whole oats furnished about 12 per cent and maize 31 per cent more

total nutritive material than the oat feed. Besides the material includ-

ing the entire grain is of better quality, being made up more usually

of protein and the easily digested carbohydrates.

The authors also report the analysis of a number of condimental

feeding stuffs.

“In these mixtures were found, as the principal constituent, some common feeding

stuff like bran or other wheat offals, corn offals, linseed meal, and so on. The
special ingredients added ostensibly for medicinal effect, were found to include char-

coal, fenugreek, gentian, sulphur, salt, saltpeter, sodium sulphate, iron compounds,

and pepper.

“Particular attention is called to the prices at which these ‘foods’ are sold. The
range is from $100 to 8500 per ton, which is at least from $70 to $470 per ton more
than the materials are worth for food purposes. It may be claimed, as some of the

manufacturers urge, that these mixtures should be regarded as medicines. Even if

this is true the farmer Avho wishes to administer any of these common substances to

his animals can do so at a small fraction of their cost in condimental foods by pur-

chasing them as drugs and then mixing them with the grain ration as he wishes.

For the promoters of these mixtures to claim that they have any knowledge of com-

pounds and compounding not common to veterinary medicine is charlatanism in its

most offensive form.”

On the influence which the kind and amount of food exercises

upon the amount of metabolism and the power to perform work,
E. Pfluger {Arch. Physiol. \Pjiuger\ 77 {1899)^ jVo. 9-10, y?]?. 1^25-

—The author reports a number of experiments vTth cats and dogs.

In some cases the balance of income and outgo of nitrogen was deter-

mined, as well as the respiratory quotient. Experiments were made
under different conditions of feeding and fasting.

The experiments are discussed in relation to the early work of Bid-

der and Schmidt,^ and the theories of nutrition and the production of

energy promulgated by Yoit and his followers. The author’s principal

deductions follow:

The addition of protein to a maintenance ration caused an increase in

metabolism and the productive power. Further, it caused an increase

’ Abstracted in U. S. Dept. Agr., Office of Experiment Stations Bui. 45.
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in the body weight due to an increase in cell substances. This increase

of cell substance under favorable conditions can be induced until the

body weight is doubled. Metabolism and productive power of the

body increased in direct proportion to the increase in body weight

induced b}^ protein. The highest metabolism and the greatest producT

tive power can therefore be induced only by the most abundant supply

of nitrogen in the food. Each diminution of the daily supply of protein

caused a decrease in the metabolism and productive power, even if the

protein omitted was replaced by an amount of fat and carbohydrates

calculated to supply the same amount of energy. An increase in the

amount of fat or carbohydrates in the diet did not cause an increase in

metabolism or in the power of the body considered as a machine. Pro-

tein added to the diet replaces in the metabolism of the body a quan-

tity of fat possessing the same force value, provided, of course, that

the diet to which the protein is added contains fat, etc., as well as pro-

tein. The laws of the metabolism of protein are the same in dogs and

cats. No formation of fat from protein in the animal body, as insisted

upon by Voit and Cramer, was observed. Man can not be nourished

by protein alone, since it would be impossible to digest the amount
which would be required. According to the investigations of the

author and his pupils, a young man instinctively uses an amount of

protein which is sufficient for about one-lifth of the total productive

power of the body. Man can digest much more protein, but it seems

necessary to assume that for omnivora the protein consumed should

not exceed a certain limit. This is not proven, but man instinctively

refrains from an exclusive meat diet.

Concerning direct and indirect calorimetric measurements
with animals in a study of nitrogen equilibrium when fasting and
fed after fasting, P. P. Avrorov {Buss. Arch. Patol. Klin, i Bakt.-^

7 {
1899)^ 2^' abs. in Physiologiste Busse.^ 1 {1899)., No. 16-W., pp.

30^-306).-—A number of experiments with dogs are reported. Some
of the principal conclusions follow. The metabolism of matter and the

production of heat takes place in animals with remarkable regularity

and uniformity when the experimental conditions are as uniform as

possible. The intensity of the metabolism of matter and the produc-

tion of heat in dogs is inversely proportional to the size of the animal

and directly proportional to the surface area. On an average during

• the period of fasting the cleavage of fat was greatly diminished, while

the cleavage of proteids was reduced to a minimum. The heat pro-

duced was diminished 15 or 16 per cent and the production, of carbon

dioxid was diminished from 21 to 22 per cent. Gains in protein were

made after fasting with little or no effect upon the production of heat.

The albumin of the living tissues of the bod}^ did not differ as regards

its potential energy from the albumin of the meat fed. The pro-

duction of heat was found to be closely connected with the excretion
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of carbon dioxid. As shown b}" comparison, the results obtained

directly with the calorimeter and those obtained indirectly by calcula-

tion from the data of metabolism experiments agreed veiy closely.

Other conclusions are drawn which have to do with feeding after fasting.

Steer feeding, R. H. McDowell {Nevada Sta. Bui.

6).—With a view to learning the amount of alfalfa hay required for a

pound of gain, 1 steers were fed from December 11, 1897, to May 9,

1898. From the beginning of the test to March 2 they were given

alfalfa hay only, and from that date until May 9 cracked corn was fed

in addition to the hay. The steers had been on pasture without grain

previous to the test. During the test they were fed in box stalls. The

I

average results for the 2 periods follow:

ResulU of feeding steers alfalfa hay vhih and without grain.

Period No. 1. Period No. 2.

Weight
at begin-
ning of
test.

Gain in
weight.

Alfalfa
hay eaten

per
pound of
gain.

Alfalfa hay
eaten.

Cracked
corn
eaten.

Gain in
weight.

steer No. 1

Pounds.
1,350
1,160
1,230
1,090

Pounds.
95.0

Pounds.
21. 7

Pounds.
1,928. 25
1,975. 40
1,229.90

Pounds.
27.2

Pounds.
120.0

Steer No. 2 102.5 23.2 140.0 137.5
Steer No. 3 112.5 20.3 13.3 37.5
Steer No. 4 145.0 15.1 2,006.00 20.3 74.0

Two days after the close of the test steers Nos. 3 and 1 were slaugh-

tered, the dressed weight being 56.6 and 56.49 per cent, respectively,

of the live weight. Steer No. 1 was fed until December 2, gaining in

this time 247.5 lbs. and consuming 6,262.25 lbs. of alfalfa hay, 174.5

lbs. of cracked corn, and 655.3 lbs. of bran. The dressed weight was
then found to be 61.7 per cent of the live weight. The feeding was

continued with steer No. 2 until May 7. In this time there was a gain

of 50 lbs., 473.9 lbs. of hay and 104.5 lbs. of cracked corn being con-

sumed. The dressed weight of this steer was found to be 55.9 per

cent of the live weight.

Sheep-feeding experiments at Leswalt, A. P. Aitken {Trans.

Highland and Agr. Soc. Scotland^ 5. ser., 12 {1900)^ JT- T3-IA))-

—

Continuing previous work, the author reports a test, conducted at Les-

walt, of the value of turnips alone and supplemented by different con-

centrated feeds for sheep. The test, which was made with 6 lots of

20 sheep each, began November 19, 1898, and covered 19 weeks. It

was divided into 2 periods of 9 and 10 weeks, respectively. All the

lots were fed turnips. In addition, lot 2 was fed maize, lot 3 oats, lot

4 equal parts of oats, dried distilleiy grains, and linseed cake, lot 5

dried distillery grains, and lot 6 linseed cake. During the first half

of the test half a pound per head daih" of the concentrated feeding

stuffs was fed. During the latter half of the test the oats and maize
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were increased to about f lb. and the other feeds in proportion to their

cost. At the close of the test the sheep were slaughtered and judged

by an expert. The average results for the whole test follow:

Turnips with and without concentrated feeds for sheep>.

1

Weight
of lot at
begin-
ning of
test.

Average
gain per
head per
week.

Average
weight
of car-
cass.

Average
weight
of tal-

low.

Average
weight
of skins.

Pounds. Pounds. Pounds. Pounds. Pounds.
Lot 1 (fed turnips) 1,38: 1.31 48.9 4.5 13.1
Lot 2 (fed turnips and maize) 1,397 1.80 58.3 5.6 14.7
Lot 3 (fed turnips and oats) 1,423 1.35 53.2 5.6 14.1
Lot 4 (fed turnips, oats, dried distillery grains, and
linseed cake, 1 : 1:1) 1, 405 2.01 58.4 5.3 15.0

Lot 5 (fed turnips and dried distillery grains) 1,438 2.33 62.8 6.7 16.6
Lot 6 (fed turnips and linseed cake) 1,377 1.78 58.4 5.0 15.0

According to the author, the most satisfactory gains were made by

lots 5, 4, and 6, in the order named. Lot 3 ranked fifth, the results

not being very different from those obtained with lot 1, which received

no concentrated feeding stuff'. In the opinion of the expert who
judged the carcasses, lot 2 was the most satisfactory and lot 6 next.

Pig feeding, R. H. McDowell {Nevada Sta. Bui. 76‘).—The
value of alfalfa hay when fed alone and when fed with turnips and

with roots, corn, and peas was tested with 4 grade Poland-China pigs

divided into 2 lots of 2 each.

From December 12 to January 2 both lots were fed alfalfa hay

only, consuming a little over 99.1 lbs. per lot. Lot 1 weighed 262.5

lbs. at the beginning of the test and lot 2, 297.5 lbs. Lot 1 lost 32.25

lbs. and lot 2, 51 lbs.

From January 2 to January 23 both lots were fed turnips and alfalfa

hay, consuming 266 lbs. of turnips per lot in addition to some 90 lbs.

of alfalfa hay. During this time lot 1 gained 15.25 lbs. and lot 2,

13.75 lbs. From January 23 to Alarch 6 lot 1 was given 121.1 lbs. of

peas in addition to 86.4 lbs. of alfalfa hay and 863.5 lbs. of turnips and

lot 2 121.1 lbs. of corn in addition to 90.9 lbs. of alfalfa ha}^ and

866 lbs. of turnips. The gains of the 2 lots were 94.75 and 82.75 lbs.,

respectively.

From March 6 to March 16 lot 1 consumed 5.8 lbs. of haj, 19 lbs. of

sugar beets, and 102 lbs. of peas and gained 19.75 lbs. From Alarch

6 to March 22 lot 2 consumed 5.9 lbs. of alfalfa hay, 163 lbs. of sugar

beets, and 187 lbs. of corn, gaining 62.5 lbs.

An appendix to the bulletin contains answers received from farmers

to a number of questions regarding the feeding of alfalfa to pigs.

Experiments in feeding pigs for the production of pork, H. J.

Patterson {Maryland Sta. Bui. 63, pp. pis. 10, dgms. ^).—Sta-

tistics of the pig-raising industry in Maryland are given, and 12 tests

with pigs are reported in which different feeding stuffs were compared.
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Two lots' of pigs about 8 weeks old were fed for 165 daj's to compare

separator skim milk with a quantity of green clover furnishing

approximately the same amount of protein. Both lots had a basal

ration of corn and cowpea meal, linseed and gluten meal, 8:1:1. The

average daih' gain per pig in the lot fed skim milk was 1.26 lbs., and

in the lot on clover, 0.6 lb., the cost of a pound of gain in the 2 cases

being 1.09 and 3.7 cts., respectively. The pigs were slaughtered at

the close of the test, the heaviest weighing over 200 lbs. dressed. On
the basis of his results the author calculates that green clover is worth

$2 per ton, and separator skim milk 11 cts. per hundredweight.

Separator skim milk was compared with gluten and linseed meal for

balancing a grain ration, using 2 lots of 6 pigs each. Both lots were

fed a basal ration of homin}^ chop and ground-corn shives during the

test which covered 121 days. The average daily gain of the pigs fed

the ration containing skim milk was 1.51 lbs., and of the pigs fed the

ration containing gluten and linseed meal, 1.12 lbs. The cost of a

pound of gain in the 2 cases was estimated at 3.5 and 2.51 cts.,

respectively.

Four tests are reported with young pigs weighing from 36 to 61

lbs. each on the value of ground-corn shives, i. e. “new corn product.’’

This material was fed as a partial substitute for hominy chop in the

first test, as a substitute for part of the mixed-grain ration in the

second test, as an addition to grain and skim milk in the third test, and

in the fourth test as a partial substitute for hominy chop, with linseed

meal and gluten meal during the last 3 months of a 5 months’ trial.

Skim milk formed part of the ration in every case. In the first of

these tests the average daily gain per pig on the ration with corn

shives was 1.37 lbs.; on the ration without corn shives, 1.13 lbs. The
author calculates that the ground-corn shives were worth from $3.10

to $6.58 per ton, as shown by the returns in pork. The cost of this

material is stated to be $11 per ton. In the second test the average

daily gain per pig on the ration containing corn shives was 1.3 lbs.
;
on

the ration without corn shives, 1.63 lbs.; the cost of a pound of gain

in the 2 cases being 2.96 and 2.57 cts. In the third test the average

daily gain per pig of the lot fed the ration without corn shives was
0.81 lb.; the cost of a pound of gain, 3.21 cts. The average daily

gain per pig in the lots fed corn shives varied from 0.87 to 0.91 lb.

and the cost of a pound of gain from 3.26 to 3.36 cts., the largest

gain but at the greatest cost being made on the ration containing the

least amount of corn shives.

In the fourth trial the average daily gain per pig in the 2 lots fed a

ration with linseed meal during the first period was 0.99 and 0.98 lb.,

respectively, the cost of a pound of gain being 2.7 cts. The average

daily gain of the 2 lots fed during the same time a ration with gluten

meal was 0.8 and 0.85 lb., respectively, the cost of a pound of gain

1710—No. 2 6
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in each case being 2.13 cts. When corn shives was substituted for part

of the hominy chop in the linseed-meal ration during the second

period, the average daily gain was 0.73 lb. per pig, as compared with
0.53 lb. in the lot receiving no corn shives. The cost of a pound of

gain in each case was 4.56 cts. When corn shives were substituted

for part of the hominy chop in the gluten-meal ration in the second

period, the average daily gain per pig was 0.78 lb. as compared with

0.85 lb. for the lot receiving no corn shives, the cost of a pound of

gain being 2.91 cts. in both cases.

Though the method is not explained, the author makes the following

calculation

:

“With the linseed ration the fodder [ground-corn shives] showed an estimated

value of $28 per ton, and with the gluten ration an estimated value of $20 per ton.

If the fodder is not taken into consideration, the average cost for producing 100 lbs.

of gain with the linseed ration was $4.18, and with the gluten ration $2.70.”

The value of cowpea pasture, artichoke pasture, and sweet potatoes

in addition to a ration of grain and skim milk with and without corn

shives was tested with 6 lots of 5 pigs each. Lot 1 was fed ground-corn

shives, grain, and during the last 4 months of the test skim milk also;

lot 2 was fed the saine ration except that for the last 2 months of the

trial sweet potatoes and sweet-potato strings were fed. Lots 3 and 4

were fed the same ration as lot 1 for part of the test, and were then

pastured on cowpeas from 2 to 4 weeks, and finally were given the

run of a plat of artichokes. Lots 5 and 6 were fed at first a ration of

grain and skim milk; later lot 6 was turned into a cowpea pasture,

and, during the last month of the test, was fed sweet potatoes in addi-

tion to gluten meal and skim milk. Lots 1 and 2 were fed 5 months,

lots 3 and 4, 4 months, and lots 5 and 6, 3 months. The average gain

of the pigs in lot 1 was 108.8 lbs., and the cost of a pound of gain,

3.32 cts. The pigs in lot 2 gained on an average 71.6 lbs., the cost of

a pound of gain being 3.24 cts. when fed milk and grain. When fed

sweet potatoes, over 100 lbs. were required per pound of gain, which

would make the potatoes worth about $1.60 per ton. In the author’s

opinion, sweet potatoes were not an economical feed, possibly because

the pigs were too large. With the pigs in lot 6, which were some-

what younger than those in lot 2, they were found to have a value of

$2.40 per ton. On cowpeas, the pigs in lots 3, 4, and 6 gained on

an average 6, 31, and 49 lbs. respectively. In the author’s opinion,

cowpeas are better adapted to young pigs than to older pigs. The
composition of the artichokes fed is reported, but the results obtained

are not spoken of at length.

The results of the individual tests are discussed in considerable

detail. Some of the deductions follow:

“It would seem to be desirable to mix with hog rations some material as a substitute

for grazing when feeding pigs in confinement, or if it is not possible to have a material
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that will mix well with the grain ration, finely cut fodder or other vegetable material

may serve equally well as a substitute. Finely cut or ground clover or pea-vine hay

would possibly be a better coarse feed for pigs than the ground food [i. e. corn

shives] used in -these tests, as they contain more nitrogenous food matter and are

also more easily digestible.”

The dietetics of bread and butter, J. Hemmeter {Dietet. and Hyg. Gaz., 16

[1900), No. 4, pp. 207, 208).—An abstract of an article published in the Maryland

Medical Journal. The digestibility of bread and butter in combination is discussed

as well as other points.

Nutritious bread {British Food Jour., 2 {1900), No. 15, pp. 68, 69).—A note on a

special process of grinding grain and making bread which has been successfully

employed in Paris.

The nutritive value of margarin as compared with that of butter, P.

Moreau {Jour. Hyg., 26 {1900), No. 1218, p. 27).—A summary of the work of E.

Bertarelli (E. S. R., 11, p. 375).

What chemistry finds in feeds, F. H. Hall, N

.

H. Jordan, and C. G. Jenter

{New York State Sto. Bui. 166, popular ed., p. 6).—A popular bulletin on the composi-

tion and analysis of feeding stuffs (see p. 169).

How far can sugar be recommended as a feeding stuff, F. Lehmann {Fiihl-

ing's Landw. Ztg.,49 {1900), Nos. l,pp. 17-22; 2,pp. 67-61; 3,pp. 88-90).—The author

summarizes a number of feeding experiments which have been made with sugar.

Feeding animals on wheat, M. Vacher {Rev. Sci. [Paris'], 4-ser., 13 {1900), No.

3, pp. 93, 94).—A brief statement before the Societe d’ Agriculture on the value of

wheat as food for animals, with discussion.

Advantages of compressing fodders, M. Ringelmann {Semaine Agr., 20 {1900),

No. 974, PP- 14, 15).—The author discusses the advantages of pressing hay and straw,

giving statistics regarding cost of transportation, etc.

A review of the methods of utilizing yeast as a nutritive material, L. Mar-
CAs {L’Ing. Agr. Gemhloux, 10 {1900), No. 6, pp. 429-438; abs. in Belg. Hort. et Agr.,

12 {1900), No. 4,P-58).—The different methods proposed for utilizing waste yeast

from breweries as a food for man and animals are reviewed.

Contribution to the study of the behavior of milk sugar in the body, espe-

cially in the intestines, E. Weinland {Ztschr. Biol. ,38 {1899), pp. 16-62).—Experi-

ments are reported with yomig and old domestic animals and a newborn child. In

some of the experiments the respiratory quotient is reported. From his investiga-

tions the author concludes that in the small intestine of newborn mammals, includ-

ing man, lactase is present. The lactase was also found in the intestine of the adult

dog, pig, and horse, but not in the small intestine of the adult steer, sheep, rabbit, or

chicken. Other conclusions regarding the experiments are also drawn.

The value of milk protein for the formation of muscular tissue, W. Caspari

{Ztschr. Didtet. u. Phys. Ther., 3 {1899), No. 5, pp. 393-412).—Experiments with dogs

and man are reported, in which the balance of income and outgo of nitrogen was
determined to learn the food value of plasmon, a prepared food made from casein.

Concerning plasmon (casedn) as a substitute for albumen, together with
notes on the metabolism of protein, E. Ploch {Ztschr. Didtet. u. Phys. Ther., 3

{1899), No. 6,pp. 482-505).—The balance of income and outgo of nitrogen was deter-

mined in a number of cases.

Fat diet and stomach motility, H. Straus {Ztschr. Didtet. u. Phys. Ther., 3

{1899), No. 3, pp. 198-210, fig. 1 ; 4, pp. 279-289, fig. 1).—Experiments in which the

balance of income and outgo of nitrogen was determined. The conclusion was reached

that giving large quantities of milk fat did not harm in any way the stomach motility.

The influence on metabolism and circulation of omitting water from the

diet, W. Straub {Ztschr. Biol., 38 {1899), No. 4, PP- 537-566).—Experiments with
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dogs are reported, in which the balance of income and outgo of nitrogen was deter-

mined. In one case the carbon dioxid and water in the respired air were also deter-

mined. The principal conclusions follows: Omitting water from the diet increased

the cleavage of protein in the body and had no effect on the cleavage of fat. When
it does not produce pathological symptoms it is without effect on the blood pressure.

The effect on protein of the withdrawal of water from the tissues is noticeable until

the body regains its normal water content. Omitting water from the diet affects in a

slight degree the amount of water excreted through the lungs and skin.

The physiolog’ical action of electric currents of high tension and great fre-

quency, N . Spasski {Physiologiste Busse, 1 {1899), No. 15-20, pp. 235-241
, pi. 1).—

A form of apparatus for measuring and analyzing the respiratory products, devised in

connection with the investigation, is described and experiments with guinea pigs

reported.

The heat of combustion of meat of different animals, Studensky {Russ. Arch.

Patol. Klin, i Bakt., 7 {1899), p. 305; abs. in Physiologiste Russe, 1 {1899), No. 15-20,

pp. 303, 304).—Experiments showed that the heat of combustion of fhe flesh of

horses, sheep, and foxes varied very little and was on an average 5,738 calories per

gram ash-free flesh.

The determination of animal heat by direct calorimetric methods and by
means of the metabolism of material, P. P. Avrorov {Rus.sk. Arch. Patol. Klin, i

Bakt., 7 {1899)
,
p. 207; abs. in Physiologiste Russe, 1 {1899), No. 15-20, pp. 301, 302).

—

A water calorimeter is described which measures directly the heat produced by an

animal. Devices are also described for the measurement and analysis of the respira-

tory products.

Improvement of pasture as determined by the effects on the stock, W. Som-

erville ( Trans. Highland and Agr. Soc. Scotland, 5. ser., 12 {1900), pp. 75-97).—A dis-

cussion of experiments abstracted from another source (E. S. R., 12, p. 75).

Canadian experiments in animal growth and dairy products, W. Brown

(
Trans. Highland and Agr. Soc. Scotland, 5. ser., 12 {1900), pp. 137-161, fig. 1).—A gen-

eral discussion based on the experiments of the Canadian experiment stations in

animal feeding and dairying.

Contributions to our knowledge of the physical properties of Swedish wool,
G. Sellergren {K. Landt. Akad. Handl. Tid.skr., 38 {1899), Nos. 5-6, pp. 344-390, figs.

30 ).—The author gives a historical account of Swedish sheep raising, a description

of the various breeds of sheep with reference to the quality of the wool, methods and

apparatus used in wool examinations, and the results of the investigation. Sixty

samples of wool were examined in all, according to crimp, fineness, length, elasticity,

strength, color, and microscopic appearance. Among the breeds represented were

Merinos, Cheviots, Southdowns, Dishleys, Oxfordshire Downs, and native sheep.

The value of succulent foods for swine, C. S. Plumb ( Reprint from Breeders’

Gaz., 1899, Dec. 20 and 27; 1900, Jan. 3, pp. 16 ).—The author summarizes briefly the

results of a large number of experiments on the value of roots, etc., for swine.

The preparation of feed and the feeding of swine, J. Kappeli {Jahresber.

Landiv. Schule Riitti, 1898-99, pp. 61-67).—From a feeding and slaughter experiment

with 2 lots of 3 pigs each, the conclusion was drawn that animals fed uncooked whole

grain (barley and corn) in the first month of the test consumed less feed than those

receiving meal ground from the same grains moistened with hot water. Pigs fed

whole and raw grain increased much more rapidly until they were 9 months old than

those fed soaked meal, while during the last six weeks of the test the increase was

somewhat less.

Pig raising in Tunis, J. A. Tournieroux {Bui. Dir. Agr. etCom., 5 {1900), No.

14, pp. 68-74, fig- 1 )-—Pigs and pig raising under local conditions in Tunis are dis-

cussed.

Zebra hybrids
(
Trans. Highland and Agr. Soc. Scotland, 5. ser., 12 {1900), pp. 385-

388).—A brief summary of J. C. Ewart’s experiments.
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Poultry raising* in connection with, fruit culture, M. Aamot {Tidsskr. Norske

Landbr., 7 (1900), No. 1, pp. 27-37).

Poultry at Geneva Experiment Station, S. F. {Reliable Poultry .Tour.,

7 {1900) ,
No. 1, pp. 46-49, figs. 7).—A description of the station poultry house and of

a number of experiments.

Oyster culture in France {Sd. Amer. Sup., 49 {1900), No. 1258, p. 20169 ).

—

Quoted from the Journal of the Society of Arts.

Oyster culture in France, A. W. Toukgee ( U. S. Consular Rpts., 62 {1900), No.

233, pp. 182, 183 ).—Oyster raising and greening in France are described.

DAIRY FARMING—DAIRYING.

Effect of a number of oil cakes on the yield and composition of

milk and the live weight of milch cows, C. Moser and J. Kappeli

{Jahresber. Landw. Schule Rutti^ 1898-99, pp. lt.8-60).—This experi-

ment was made with T cows and covered 6 periods of about 15 days

each. Two of the cows were regarded as checks and received a uni-

form ration throughout the experiment. The others received in dif-

ferent periods 2 kg. each of sesame cake, peanut cake, and linseed

cake, and 1^ kg. of cotton-seed meal. The authors conclude that a

beneficial effect was quite uniform with all of the oil cakes, the fluctu-

ation in milk yield and live weight in different periods being greater

than in the case of the control cows. While there was a small increase

in live weight on sesame cake, linseed meal, and cotton-seed meal, there

was an average loss of 5 kg. per cow on peanut cake. It is suggested

that this may possibly have been due in part to a too narrow ration

being fed during that period. With respect to the effect on the yield

of milk the cotton-seed meal exceeded all others.

The authors believe that the experiment shows an undoubted superi-

oi’ity of cotton-seed meal over the other oil cakes in common use, and

state that this conclusion is in accord with the experience of man}^

extensive feeders in Germany.
Notes on sour milk, H. D. Richmond and J. B. P. Harrison

{Analyst, {1900), May, pp. 116-1^Jfi).—Determination of the specific

gravity of sour 'nfilh .—The authors have employed a slight modifica-

tion of Weibull’s method (E. S. R., 5, p. 6-M) of adding a known vol-

ume of ammonia and correcting the reading for the ammonia added.

They tested the use of caustic soda in the place of ammonia, as suggested

by De Koningh (E. S. R., 11, p. 211). It was found in experiments

with different acids that ‘

" although neutralization of an acid by soda

always produces a loss of density, the figure varies not only with the

acid, but also with the hydrogen atom neutralized bi" a polybasic

acid. For this reason it is useless to apply any theoretical correction

for milk. . . . With strong acids the change of density on neutraliz-

ing with ammonia is very much smaller than with soda, and in the

opposite direction, and our results with milk indicate that it may
practically be neglected.*’
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The jjoint at vjhich milh may he considered sour and the rate of sour

-

ina in the presence or absence ofyyreservatives.—Stokes (E. S. R., 3, p.

195) states that milk which has not reached an acidity of 0.3 per cent

of lactic acid (33.3°), or near it, will coagulate on boiling. The
authors made a series of experiments, the results confirming almost

absolutely the figures of Stokes. They found that milk tastes sour,

on an average, when it has an acidity of 45°, although the variations

are fairly wide. Fresh milk is stated to have an acidity of 20°; when
the acidity reaches 33° the milk curdles on boiling.

“It is quite certain that the ‘acidity’ of milk is not wholly due to lactic acid;

indeed, the ‘ acidity ’ of fresh milk is due to the mono- and di-basic phosphates, and
N

not to free acid at all. Seeing that 9.7 cc.
jq

lactic acid will curdle milk on boiling,

while it requires a development of about 13° ‘acidity,’ it is highly probable that

another acid very much weaker than lactic is produced, and we venture to think

that carbonic acid is responsible for a portion of the acidity of sour milk; we know
that carbonic acid is produced, and we have found that when milk is sufficiently

sour to develop gas al)out half the acidity, as indicated by phenolphthalein, is

shown to litmus (to which both milk and carbonic acid are approximately neutral).

“We have based a hypothesis on the facts that different acids do not give the

same result, that salts of polybasic acids are present in milk, that both casein and

albumin have acidic functions, and that the coagulation of milk at temperatures

between 17 and 35° does not appreciably vary with the temperature; it appears to

us that curdling of milk is due to an amount of acid being present to set up an equi-

librium between the acids and bases present, such that certain acids, e. g., casein and

albumin, are liberated. At a boiling temperature we are inclined to think that the.

curdling is determined l)y the coagulation of the albumin, the equilibrium being

destroyed by the removal of one acid (albumin) from solution, and fresh amounts of

albumin, and finally perhaps casein, are liberated.
‘

‘ When milk tastes sour, it would appear that the equilibrimn is such that a sour-

tasting free acid exists in solution; while when milk curdles spontaneously the

equilibrium is such that the insoluble acid casein is produced.'’

Experiments were made to determine the rate of souring of milk

with and without the addition of preservatives (boric acid or formal-

dehyde).

“At high temperatures (say 80° hot summer weather) preservatives are compara-

tively useless unless added in relatively large quantities; the minimum quantities

used by us, and also by Rideal, only increase the life of milk a few hours, and are

equivalent only to a lowering of temperature of about 5° F. Unless milk can be

made to keep at least 12 hours longer than without preservatives, we do not think

much is gained l)y their use, and to do this in summer we think that the minimum
amounts are 0.09 per cent boric preservative and 0.004 per cent formaldehyde.

“We would also draw attention to the increased rate of souring as time goes on,

when preservatives are added. This indicates a possible danger in using preserva-

tives in milk, as it seems far from improbable that succeeding generations of micro-

organisms become in the presence of preservatives more active and more virulent,

and if the use of preservatives were universal, there is a probability that they would

cease to act. The work of Effront on yeast grown in the presence of sodium fluorid

shows that this view is not a mere hypothesis. ’ ’
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Changes in the constants of butter fat as a result of feeding,

A. Ruffin {Ann. Chim. Analyt. et AppL, ^ {1899), pp. 383-385; ahs.

in Chem. Centbl., 1900, I, Wo. 1, p. 69).—The author discusses the

investigation of Baumert and Falke (E. S. R., 10, p. 685), in which he

finds numerous analytical anomalies. He reports the following results

from feeding experiments with different kinds of oil cakes:

Physical constants of ImUer on differemi feeding stuffs.

: Index of
refrac-
tion.

Saponifica-
tion num-

ber.

Volatile
fatty
acids.

Normal ration, hay, and alfalfa 30 -33
28.

5-

30
29.

5-

30
30 -31
28 -30
32 -33

224 -232
222 -228
221 -229
225 -228
221. 9-229
231 -240

27. 6-34.

9

26.

4-

29
28.

4-

30
26. 9-29
28 -32
25.

5-

31

Cotton-seed cake
Cotton-seed cake and normal ration
Peanut cake
Peanut cake and normal ration
Cocoanut cake

The author remarks that in practice the effects of the different feed-

ing stuffs used largely neutralize each other, so that butter made from

feeds which produce an abnormal product is rarely found on the

market.

Butters from various countries compared, C. Estcourt {Analyst,

'25 {1900), May, pp. 113-116).—The author has examined within the

past year 250 samples of butter from different countries which were

received direct from the importers. The water content was found as

follows:

Water content of butter from different counlri.es.

Origin of samples.

Finnish .

.

Danish...
Irish
Swedish..
Canadian
German .

.

Number
of sam-
ples.

Water content.

Average. Highest. Lowest.

Per cent. Per cent. Per cent.

85
89
39
14

10
8

12.3
13.5
14.1
13. 75
13.2
13.5

18.0
18.0
20.0
17.8
19.4
14.8

8.0
9.0
9.0
11.8
10.0
11.4

Only 9 of the Danish samples and 3 of the Finnish samples con-

tained more than 15 per cent of water. Nearly all of the samples

were examined for preservatives. None of the German or Swedish
samples contained preservatives, and only one sample from Canada,

one from Finland, and 3 from Denmark. The preservative in these

cases was boric acid, which did not exceed 9 gr. per pound. All of

the 37 samples of Irish butter examined contained boric acid in quan-

tities varying from 5 to 46 gr. to the pound.

The volatile acids were determined by the Reichert process. Only
8 of the Finnish butters gave a Reichert figure of 16 or over, and 21

samples showed less than 13, 2 of these being 11.9. Only 4 of the

Irish and Canadian butters were below 13. Of the Danish samples.
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22 were above 16 and only 3 were below 13. The lowest samy)les of

Swedish and German butter showed 13.7 and 13.5, respectively.

A study of the cause of mottled butter, C. F. Doane {Maryland
Sta. Bid. Ji3-5Ji).—Experiments were conducted to test various

theories as to the cause of mottled butter.

The butter from each of 5 churnings was divided into 2 lots, one of

which was washed with water at 50° and the other with water at 35 to

40°. The washing occupied about 1 minute. A portion of each lot

was worked 3 minutes and the remaining portion 4 minutes. Of the

5 lots washed with water at 50° and worked 3 minutes one was slightly

mottled. Of the 5 lots washed with cold water and worked the same

time 4 were mottled. The more frequent occurrence of mottled butter

in the latter case is attributed to the less thorough working of the

harder butter resulting from washing in ice water. None of the butter

worked 4 minutes was mottled. In 4 additional experiments to deter-

mine the effect of using cold water the butter was allowed to remain

in water at 40° for 15 minutes, after which one-half of each churning

was worked 3 minutes and the other half 4 minutes. The butter worked

4 minutes was free from mottles in every case; that worked 3 minutes

was slightly mottled in 2 of the tests. No material difference was
observed between washing 1 minute and 15 minutes.

To determine the effect of the uneven distribution of salt the butter

from each of 20 churnings was divided into 2 lots immediately after

washing. One lot in each case was salted and the other left unsalted.

Both lots were worked one minute and then set in the refrigerator.

“ Not one of the unsalted lots was at all mottled, while in every case

the salted lots were very distinctly mottled.” It was found by tasting

that the light portions of the mottled butter contained very much less

salt than the more deeply colored portions. The same difference was

observed in a large number of samples of unevenly colored butter from

commercial sources. The author therefore concludes that the uneven

distribution of salt is the cause of mottles.

The effect of salt on the appearance of butter was further tested in

5 experiments, in each of which 2 lots of butter from the same churn-

ing were thoroughly worked and otherwise treated alike except that

only 1 lot in each case was salted. The salted butter had a darker

color than the unsalted butter, the difference being distinguishable

immediately after working and, very marked after 24 hours.

To determine if the more pronounced color of the salted butter was

brought about by the action of salt in driving out more of the butter-

milk, the content of casein in the samples of butter made in the experi-

ments last noted was determined. In 3 churnings the salted butter

had less casein than the unsalted butter, and in the other 2 compari-

sons the results were reversed. In each of 10 experiments 1 lot of

butter was salted and worked without being washed and another lot



DAIEY FAEMING DAIEYING. 183

from the same chnrniiio' was washed thorough!}" to remove as much of

the buttermilk as possible. In each case the butter was worked 1

minute. At the end of 24 hours all the lots were mottled alike. The

results are considered as showing that a relative excess of casein is not

the cause of the lighter color of unsalted butter as compared with

salted butter, nor of the lighter portions of mottled butter.

Butter worked under different conditions sufficiently to secure an

even distribution of the salt was scored by an expert as to grain. One
churning was washed with water at 50° and another with water at 38

to 40°, both churnings being worked immediately after washing. Two
other churnings were washed with water at 45°, one receiving 2 par-

I tial workings separated by an interval of 24 hours and the other being

i kept in a refrigerator 24 hours before being worked. The average

r score for grain in 3 repetitions of this experiment was highest for the

I butter washed with water at about 40° and worked immediately and

\ lowest for the butter worked after 24 hours. Butter washed with

I
water at 50° and worked immediately scored practically the same as

J that given 2 partial workings.

j
The effect of cold wash water on the solidity of the butter was also

! tested. The butter from each of 10 churnings was divided into 2 lots,

£ 1 lot in each case being washed with water at 50 to 52°, and the

i other lot with water at 35 to 40°. Samples of the butter from both

j
lots in each experiment were kept at 70° and also at 48° for 24 hours.

All samples were then kept at 60° for 4 hours, when they were grad-

uall}" heated to 80°. There was on the whole no practical difference

in the 2 lots of samples as regards the time of becoming soft or the

consistency of the butter at the end of the experiment.

Bacteria content of Finnish milk, O. v. Hellens (N^ord. 2fejeri

Tidn.^ Id {1899)^ IVos. pp> 587-589, et seq.).—The milk supply

of the city of Helsingfors was studied by the author from a bacterio-

logical standpoint. Samples of market milk and that sold at retail

stores were taken in the summer and in the winter. The samples taken

during summer contained from 20,000 to 34,300,000 bacteria per cubic

centimeter, the average being 4,745,000; while in the winter the bacte-

ria content ranged from 70,000 to 18,630,000, and averaged 2,111,000.

About 60 per cent of the summer samples contained over 1,000,000

bacteria per cubic centimeter against 35 per cent in the winter sam-

ples. The qualitative bacteriological examinations were restricted to

pathogenic forms of bacteria, injections of new milk or cream and

separator slime being made in guinea pigs. Of 34 samples, 24 were
found to contain one or more forms of pathogenic bacteria. Seven

different forms were identified, viz. Bacillus tuberculosis, B. strepto-

5 coccus pyogenes, B. staphylococcus pyogenes aureus, B. albus, B. citreus,

B. boms, and Bacterium cold commune.
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The examinations of the quantities of dirt in the milk showed that

35 samples out of a hundred contained less than 0.5 mg. per liter, and

the average amount for 65 samples was 2.44 mg. The maximum con-

tent obtained was 10.6 mg. This favorable result is explained by the

fact that on most Finnish dairy farms strict attention is paid to clean-

liness in the stables and grooming the cows. The samples of milk

examined were found to contain a very low percentage of fat; in the

case of 100 samples only 68 came above 2.7 per cent. This is due to

skimming or admixture of skim milk.

—

f. w. woll.

The invasion of the udder by bacteria, A. R. Ward {New York

Cornell Sta. Bui. 178^ pp. 260-^80^ pi. l^figs. dgm. 1 ).—The views

of several investigators regarding the presence or absence of bacteria

in the normal udder are noted, and investigations conducted by the

author in continuation of earlier work (E. S. R., 10, p. 1094) are

reported.

Bacteriological examination was made of the udders of 19 cows,

slaughtered on account of tuberculosis. None of the udders examined

showed tubercular or other lesions. Plate cultures were made from

the fore milk drawn just before the cows were killed and from gland-

ular tissue of different portions of the udder, great care being taken

to prevent contamination. Bacteria, for the most part micrococci,

were found in nearly all cases, and summaries are given of the mor-

phology, staining reactions, and cultural characteristics of the several

kinds. The same kinds of bacteria were frequently found in the fore

milk and in the glandular tissue. The germs isolated from the udders

did not usually cause the souring of milk in cultures. Tables and dia-

grams show the sources of the different germs and their distribution

in a number of the udders examined.

A study of the structure of the udder revealed no obstruction sepa-

rating the milk cistern from that of the teat sufficient to prevent the

invasion of bacteria.

“The free communication of the milk cistern with the more minute lactiferous

ducts is at times interrupted by the sphincter muscles described by anatomists as

-present in those ducts. There is little ground, however, for considering them as

serious barriers to the progress of micro-organisms of an inch in diameter.

“That the milk ducts of the teat normally harbor bacteria is admitted by all.

Some few, with whom the writer agrees, assert that the milk cistern normally har-

bors bacteria. Such being true, there is little reason to doubt that bacteria may find

their way through the fine ramifications of the milk cistern (lactiferous ducts) to

regions remote from the teat. Pathogenic organisms certainly do so when the udder

is diseased, and to conceive that harmless ones do so in health is not difficult.”

The author briefly discusses the practical bearing of the results of

the investigation.

“Judged from the standpoint of the dairyman, who considers that souring is the

one and only harmful change in milk, the contamination of milk from the interior

of the udder, so far as has been shown in this work, might be disregarded as unim-

portant. Until more is known of the ordinary and of the occasional bacterial
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inhabitants of the udder and of their ability to elaborate enzyms and toxic sub-

stances, the writer urges the recognition of that source of the contamination of

milk.”

Lessons from a milk record, R. Shanks {Trans. Highland and

Agr. Soc. Scotland.^ 5. ser.^ 12 {1900), pj). 99-112).—The author dis-

cusses the keeping- of milk records, giving suggestions for weighing

the milk, taking samples, and testing. The average yields of milk and

fat of a herd of to 30 cows for 5 years are given, together with

notes on the system of feeding. Deductions are drawn from the

record concerning the }deld and quality of milk as affected by the age

of the cows, abortion, character of food, and manner of milking.

Young cows gave the richest milk and old cows the largest yield.

< Abortion lowered the yield of milk veiy decided!}" and decreased the

fat content over 0.2 per cent. Food is considered as having little or

• no permanent inffuence on the quality of the milk. The average

) results with T cows indicated that a good milker obtained a higher

K percentage of fat in the milk than a poor milker. Notes are given on

1 the selection of a profitable cow.

[ Winter feeding for dairy cows, W. Somerville
(
County Councils Cumberland,

f Durham, and Northumberland, Tech. Education, Rpt. 8 {1899), pp. 95, 96).—X brief

' note on the rations fed dairy cows at Newton Rigg Penrith.

The college herd, C. tV. Burkett {New Hampshire Sta. Bui. 68, p. 156).—A tab-

! ulated summary of the herd record from November 1, 1898, to October 31, 1899.

“The herd has been equivalent to 323 milch cows and 65 dry cows for one month,

(
and has produced 166,728 lbs. of milk and 8,864.57 lbs. of butter, making an average

i monthly yield per head for 388 cows, 429 lbs. of milk and 22.8 lbs. of butter, or

? 5,148 lbs. of milk and 273.6 lbs. of butter for the year.”

I
On the influence of the milking on the production of the cows and the

i

quality of the butter, K. N. Kristensex {Norsk Landmandsblad, 18 {1899), No. 44,

pp. 536-539).

j The milk supply of large cities, Boysex {Milch Ztg., 29 {1900), No. 6, j>p.

\
81-83).—A discussion of the milk supply of Copenhagen based on observations made

^ by the author.

Experiments in the purification of milk, Duxbar and I. Kister {Milch Ztg.,

i 28 {1899), Nos. 48, pp. 753-756, figs. 3; 49, pp. 771-773; 50, pp. 787-789).—Compara-
i tive tests of a centrifuge and a Danish sand filter with especial reference to the

removal of dirt and bacteria and changes in the character of the milk are reported

in detail.

Preservation of milk samples for the purpose of investigation, H. Schrott

• {Milch Ztg., 29 {1900), No. 12, p. 180).—The method of pasteurization practiced by the

I
author in preserving a series of samples of milk for a composite test is described.

I
The milk was kept at a temperature of 70 to 82° C. for 1 to 2 hours. Each day

I
an equal portion was added to the first sample and the pasteurization repeated.

^ Composite samples covering 14 days were secured without difficulty in this way.

Sampling milk and cream
(
Vermont Sta. Spec. Bui., Oct., 1899, p>P- 4)-—Detailed

directions are given for taking samples of milk to test individual cows and the entire

dairy as a whole, to test cream and skim milk from the dairy, to test buttermilk or

whey, and to check correctness of test at creamery or cheese factory.

A modification of the Babcock milk test, M. Siegfeld {Dairy World, 20 {1900),

No. 6, p. IS).—The milk and sulphuric acid are mixed as usual and 2 cc. of amyl
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alcohol and a sufficient quantity of hot diluted sulphuric acid (temperature 90-100° JH
G. and sp. gr. 1.5) to fill the test liottle to the upper part of the graduated neck are jH
added. The samples are whirled 3 minutes and the reading taken. Only one whirl-

ing is required. Determinations made by this method agreed closely with those H
made by the Gerber test and the Adams gravimetric method.
The relation between specific gravity, fat, and solids-not-fat in milk, N. -mH

Leonakd {Analyst, 25 {1900), Mar., pp. 67-69).—The author worked out the average V
error in the calculation according to a formula, and found that the error varied with H
the season. #1
On the payment for milk according to the content of solids, H. Schrott M

{Milch Ztg., 29 {1900), No. 5, pp. 68-71).—This subject is discussed at some length.

Bitter milk for infants, Uhl and O. Henzold {Milch Zig., 29 {1900), No. 5, pp. 65,

66, fig, 1).—The cause of a bitter taste in samples of prepared milk from 2 factories 8|
was traced to a species of Clostridium present in the milk sugar which was added in ^
the process of manufacture. The bacterium is illustrated and described. It was not

found in a sample of milk sugar containing no albuminous substances. ^
Notes on the control of the manufacture of butter {Belg. Horl. et Agr., 12

{1900), No. 2, pp. 28,- 29). 'Ml
Some contributions on the rancidity of butter, J. Hanus {Ztschr. Untersuch.

Nahr. u. Genussmtl., 3 {1900), No. 5, pp. 324-328). '

|

Stilton cheese making, M. Benson {Agr. Jour, and Min. Rec., 2 {1900), No. 24

pp. 749-754). : ;

VETERINARY SCIENCE AND PRACTICE.
|

Immunization against Texas fever by blood inoculation, W. H.

Dalrymple, W. R. Dodson, and H. A. Morgan {Louisiana Stas. Bui.

57, 2. ser.,j>p- H3-185, Jigs. 6).—In experiments in blood inoculation,
;

9 susceptible heifers were divided into 3 groups and each group was I

inoculated with the blood of a different animal. The animals from

which blood was taken for inoculation were an immunized steer from

north of the quarantine line, a native animal, and a Jersey calf born

on the college grounds. Five cubic centimeters of blood from these
'

animals was inoculated into each of the 9 animals to be immunized.

The blood from the Jersey calf produced fever in the 3 heifers into

which it was inoculated and caused a decrease in the number of blood *

corpuscles. The 3 heifers were afterwards exposed to natural infesta- .

tion with ticks without developing acute cases of Texas fever. The
other 2 animals from which blood was taken for inoculation were

believed to have recovered from more severe attacks of Texas fever

and to possess, therefore, blood of greater immunizing power. The
3 heifers which were inoculated with blood from the native animal

developed high temperatures and showed a decrease in the number of

blood corpuscles, as usual under such conditions. During the inocula-

tion fever, one of the animals was attacked by 2 healthy animals and

died as a result. Similar results were obtained from the blood of the

immune Northern steer. It was observed, however, that the blood of !

this steer was less virulent than that of the native steer, but that its

immunizing properties were fully as satisfactory. Two Herefords '
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were each -inoculated with 2^ cc. of blood from a recent!}^ immunized

animal, ‘with entirel}" satisfactory results. Mr. J. T. Bryant success-

fully immunized 2 Hereford yearlings (imported from Iowa) inocula-

tion with 2 cc. of blood from a natiye ^^earling.

The authors giye a description of the method to be used in securing

the blood for inoculation and' in making the inoculation in animals to

be immunized. Experiments were conducted for the purpose of deter-

mining whether the blood in ticks could be used for inoculation pur-

poses. Ticks were collected and carefull}' washed in a solution of

corrosiye sublimate and sterilized water. The blood from these ticks

was then used in inoculating 4 animals. The first animal (a grade

Shorthorn) was inoculated with blood obtained from 3 large cattle ticks

which had been remoyed from natiye cattle. The temperature of this

; animal showed an eleyation one week after the injection, then returned

j to the normal, and became high again 15 days after the injection. The

i highest recorded temperature was 104.6° and the blood corpuscles

J were diminished by about one-third. The animal was placed on a tick-

i infested pasture in the following spring without showing any eyidence

i of feyer. The second animal (a grade Shorthorn) was inoculated on

{ August 29. Its temperature was quite high during the 2 following

1 days, but returned to the normal on the fourth day. Since it seemed

) doubtful whether the animal had really become immune, a further

i inoculation was made with blood taken from ticks which had been main-

I tained for 7 hours at a temperature of — 12° C. After this second

inoculation, the number of blood corpuscles diminished, but there was

no temperature reaction except for one day. Later, a single tick was

found on the animal, so that this case was considered too complicated

for drawing definite conclusions. The third animal was a common
2-year-old steer which was inoculated with blood from ticks which had

been kept for 7 hours at a temperature ranging from— 10 to— 12° C.

The animal developed no symptoms of Texas fever for 18 days after

the inoculation, and was then inoculated with blood from a native

cow. One week later a good case of inoculation fever developed. It

appears from this experiment that the organism of Texas fever may be

destro}"ed or attenuated while in the bod}- of the ticks, and* this may be

the explanation of the fact that tick infestation in late fall or early

spring produces a milder form of the disease than that of midsummer.
The fourth case was a heifer which was inoculated with the blood from
ticks and developed a high fever on the nineteenth day after inocula-

tion, the blood corpuscles being also reduced by about 50 per cent.

Recover}" then began to take place, but the animal became deeply mired

during this time and died.

An experiment was tried in the preservation of blood for inocula-

I

tion purposes. One-tenth per cent of potassium oxalate was added to

blood and this blood was then sent to Ann Arbor and tried at home



188 EXPEEIMENT STATION EECOED.

after 4 days’ preservation, with negative results in both cases. No
|

bacterial growth had taken place in the blood, but the organism of \

Texas fever was destroyed. A cross Hereford and Shorthorn bull, 2 \

years of age, was imported from Missouri and inoculated in the ordi- »•

nary way, but died on the third day after inoculation. It was supposed
j

that in this case death resulted from septicaemia.
I

The general results of these experiments may be summarized as ^

follows: Blood from recently immunized animals gave a milder and
|

less protracted form of inoculation fever than a similar amount of
|

blood from a native animal. If animals were allowed a sufficient time \

to recover completely from the inoculation fever, they did not suffer

when exposed to tick infestation. The experiments indicate that it is
„

possible to take engorged ticks from recently immunized animals and

ship them to considerable distances, thus using them as receptacles for

containing the virulent blood. It appears also that although the inocu-

lation fever which results from the use of such blood is mild, the immu-
nity produced is complete.

Studies on cattle plague, M. Nencki et al. {ArcL Sci. Biol.

PeteT8l)UTg\ 7 {1899)^ No. pp. 303-336).—The authors’ researches
|

upon cattle plague were begun in the province of Kouban in 1895. It
||

was soon discovered that the blood of animals which had recovered
'

from this disease contained a substance which confers immunity on

other animals. Considerable progress has been made in perfecting
[

means for the preparation of the antitoxin and in taking blood from
experimental animals. The animals which are to be immunized receive

a dose of 0.2 cc. of virulent blood. After about 2 days, when it

appears that the disease has invaded the organism, the animal receives

a dose of therapeutic serum. Immunization has been accomplished

by the authors by 2 methods, which they have called rapid and slow,

respectively.

The benefits derived from immunization are stated b}^ the authors as

follows: The danger of contagion from the excrement of the animals is i

avoided and abortion in pregnant cows prevented. The injection of

immunizing serum has no influence upon the secretion of mdk. Ani- '

mals which are susceptible to cattle plague may be immunized in 3

ways, by the serum alone, by the serum and virulent blood, and b}^

inoculating the animal with virulent blood and then giving an injection
'

of serum after the disease has shown its first symptoms, which occurs
|

usually in from 1 to 3 days.
I

In experiments which were conducted to determine the value of bile
^

j

in the production of immunity, the authors came to the following con- |l

elusions: The green bile of animals killed by severing the jugular vein
j

from 5 to T days after the beginning of the fever is most effective in I

producing immunity. The bile of animals which have died of cattle
i

plague is yellowish in color and is not suitable for use in preventive \
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inoculation. Immunization by means of bile is a method which in

general is too uncertain in its results to be recommended.

Results of recent investigations on foot-and-mouth disease

and their practical application, C. Ebertz {Arch. TRss. u. Prakt.

Thie)'‘h.^ 26 (1900)^ No. 2-3^ 155-20A).—The author presents an

elaborate critical review of the literature of this subject. A com-

mission which was appointed for investigating vaccination methods

against this disease did not carefully determine the virulence of the

lymph which was used for this purpose, its value, nor the varying

susceptibility of the animals which were to be inoculated.

The author considers in a critical manner the results obtained from

the application of Loiier’s seraphthin method and Hecker’s inocula-

tion experiments against foot-and-mouth disease. The author believes

that the reports which have hitherto been made on the value of

various methods in controlling this disease are to some extent vitiated

by the failure to make allowance for the large number of exceed-

ingly mild cases which are nearly always to be observed in extensive

outbreaks of the disease. The author states that numerous experi-

ments carried out under government control according to Hecker’s

inoculation method show that in its present form it is not adapted to

the production of such results as have been claimed for it.

Sheep scab, A. W. Bitting {Indiana Sta. Bid. 80^ 63-76,

figs. 8).—The author gives a general account of the nature of this

disease and a description of the parasitic mite which causes the dis-

ease. Brief notes are presented on the dips to be used for the

destruction of the scab mite and on the methods of applying such

dips, together with a description of dipping tanks. The State statisti-

cian secured reports from sheep owners which indicate that sheep

scab existed in 320 localities in the State and that 9,338 sheep were

affected. Further inquiry developed the fact that some other condi-

tions which caused roughness in the fleece had been mistaken for scab.

The bulletin contains a copy of the live-stock law of Indiana affecting

the spread of sheep scab and the regulations of this Department con-

cerning the dipping of sheep which are affected with scab.

Scab in sheep—suggestions for its eradication, Wallace {Trans.

Highland and Agr. Soc. Scotland, 5. ser., 12 {1900), pp. 117-137).

—

The author gives statistics compiled from circulars of inquiry which
show that the most serious outbreaks of sheep scab occur during the

winter months. A brief outline of the life history of the scab mite is

presented. On the subject of dipping, the author gives a general dis-

cussion of the peculiar local conditions which must be considered in

this operation throughout Scotland and Wales. In the mountainous

regions of Wales about 15,000 sheep belonging to 300 ownex-s are

grazed. These sheep are in herds of from 5 or 6 up to 2,000. These
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regions are not isolated by division fences into separate areas, and it is

therefore necessary that dipping should be regulated by some central

authority.

Among the dipping materials considered by this author, the follow-

ing may be mentioned: A white arsenic dip made by boiling 45 lbs.

of arsenic and 45 lbs. of carbonate of soda crystals in 2^ gal. of water.

This to be dissolved in water at the rate of 2 lbs. to 100 gal. Sulphur
in the insoluble form of flowers of sulphur is recommended as an

eflective dip. In order that sulphur may be more evenly distributed

in the dip, it is recommended that an equal weight of soft soap be added.

Tobacco is recommended in a dip made as follows: 100 lbs. of diy leaf-

tobacco, 10 lbs. of blue vitriol, 15 lbs. of common salt, and 2 lbs. of oil

of turpentine. Carbolic acid has also been found effective in killing

living parasites, but it is dangerous if used in a strength sufficient to

kill the eggs. Pitch oil is not recommended on account of the injurious

effects which it has upon the wool.

The author makes the following recommendations regarding dip-

ping: The dipping season should be from the first of June to the mid-

dle of November. Counties should be subdivided into areas in which

all sheep may be dipped within a period of 15 days, a second dipping

to take place between the fifth and fourteenth day after the first dip-

ping. Inspectors should be appointed by the Board of Agriculture

and no sheep should be removed from one area to another during the

dipping season without being dipped immediately before removal.

All railway ti-ucks and pens in public markets should be thoroughly

disinfected. Dipping tanks should be provided, the total cost being

met by the sheep owners. Late autumn dipping is more generally

practiced than spring dipping and is most effective. It is especially

desirable also from the fact that Melo'j>hogus ovinus is killed along

with the scab mite. Spring dipping is desirable where the fall dip-

ping has not proved successful, and is usually more or less effective

in destroying the grass ticks of the genus Ixodes, and thereby pre-

venting louping-ill.

Swine plague, P. Fischer and A. T. Kinsley {Kmsas Sta. Bui.

18).—The veterinary department of the station is conducting

experiments in protective inoculation against swine plague. At-

tenuated cultures of Bacillus suis were used as prepared by H. J.

Detmers.

A college herd of 434 pigs had been bought from different localities

and was divided into 2 lots containing 114 and 320 respectively. Lot

1 was inoculated July 11, 1899. Lot 2 was inoculated August 11 of

the same year. On July 24, or 13 days after the inoculation of lot 1,

the pigs began to die of swine plague and continued to die until Octo-

ber 8, when only 7 pigs remained out of the 114. On August 19, or 8
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I

days after the inoculation of lot 2, the pigs of this lot began to die,

and at*the end of 15 days only 56 were left of the 320.

In order to determine whether the inoculation with Detmers’ virus

was the cause- of the outbreak of the disease, 10 average pigs were

selected from lot 2 for special experiment. The temperatures of these

pigs were taken and were found to range from 101.1 to 109° F. Only

i one of the pigs had a normal temperature. Each of these 10 pigs

received 5 cc. (10 full doses) of a check culture of Bacillus sids. In

' some of them a slight rise in temperature was noticed on the second

! day, as a possible eflect of the lymph. In others no effect whatever

i'
was noticed. The pig which had the normal temperature at the

beginning of the experiment was the only one which survived. The

authors believe that all those which died were infected with swine

plague before the beginning of the experiment. The observation of

temperature of pigs seems to be a valuable method of diagnosing swine

plague before other symptoms are manifested.

The regular dose of the virus is from 0.1 to 1 cc., but the authors

found by experiment that pigs could receive 25 times this amount

without permanent bad effects. It was concluded, therefore, that pro-

tective inoculation when carefully performed can not cause an outbreak

of swine plague. Notes are given on an outbreak of swine plague in

a herd of a farmer, from which it is apparent that pigs may be infected

with swine plague for a period of 33 days before deaths begin to

occur.

Nine hundred and fifty-five pigs belonging to farmers in the State

have been inoculated with the Detmers virus and not one of this num-
ber has died of swine plague, although many of them have been

exposed. The authors believe that the method can be so perfected as

to be of considerable practical value but do not recommend its general

adoption until further experiments have been conducted.

New investigations on Trichophyton minimum, Le Calve and H.

Malherbe {Arch. Barasit.^ 2 {1899), No. i>p. 1^89-503, fig.T).—The
authors give a detailed description of the dermatom^^cosis produced by
this organism. From a study of the circumstances under which out-

breaks of the disease were observed it is concluded that the fungus

lives during the winter in a vegetative condition in the soil or filth of

stables.

The mycelium of this organism secretes about itself a sort of sub-

stance of a mucoid nature. Some experiments were conducted to

determine the chemical nature of this substance. Boiling water, dilute

mineral acids, dilute bases, and dilute organic acids had no effect at all

upon the mucoid matter, except in the case of acetic and hydrochloric

acids, which seemed to clarity the substance. Numerous other tests

were made, with the result that the substance is believed to be of a

•mo— No. 2 T
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proteid nature. The organism not onl}" produces a disease of the skin

and hair in the horse, hut may be transmitted to dogs and guinea pigs.

It was not observed on man and no experiments were conducted to

determine the possibility of transmitting it to man.

T. minimum has a delicate, branched m^melium, with very small

spores. The vegetative portions are inclosed by an external secretion

of a proteid substance, which constitutes a source of reserve nutriment

for the fungus. The culture media which are best adapted for grow-

ing this organism are such as contain albuminoid substances. The
organism is believed to live in 2 conditions—as a parasite in the skin

of the horse and dog, and in a vegetative condition during cold weather

in the soil or in filth.

Notes on the mortality of incubator chicks, G. W. Field et al.

{Rhode Island Sta. Bid. 61., pp. d9-60).—One of the most serious

sources of loss in poultry raising is the death of incubator chicks, and

the experiment station undertook an investigation to determine the pro-

portion of chicks that died and the causes of death.

In the summer of 1899, 826 dead chickens from incubators were exam-

ined. Fewer males died than females, the proportion being 387 to 439.

Post-mortem examinations indicated that the diseases of incubator

chickens may be classified under 4 heads: Diseases due to heredity or

environment, to mechanical causes, to imperfect sanitation, and to

improperly balanced ration.

Alternate periods of heat and cold during incubation bring about a

considerable percentage of abnormalities, 33 per cent of the chickens

examined indicating a trouble of this origin. Diseases due to heredity

may be the result of congenital weakness resulting in special suscepti-

bility to sickness or in malformations. Tuberculosis among chickens

was in several cases contracted after hatching through the infected

brooder. Another sort of constitutional weakness is a failure to absorb

the yolk at the proper time. Poultry raisers frequenth^ complain of

“bowel trouble” as an important cause of death among incubator

chickens, and this trouble was found to be caused by the nonabsorption

of the yolk, which happened in a large proportion of the chicks which

died before hatching, and in 13.3 per cent of the hatched chicks abnor-

malities of the yolk sac were noticed.

Many deaths occurred from overcrowding or trampling and suffoca-

tion in the brooders. The fatalities due to imperfect sanitation are

more important. Tuberculosis, according to the observations of the

authors, was found in 15.1 per cent of the dead chicks, tubercles being

found in the lungs of 113 cases, on the walls of the heart in 5 cases, on

the walls of the gizzard in 5 cases, and on the intestine in 1 case. It

was found that removing the “hovers” and setting them out of doors

in full sunlight reduced the presence of tuberculosis to 'a considerable

extent. The lungs Avere found to be congested in 243 cases or 29.4

per cent. The greatest number of deaths resulted from improper feed-
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ing, 75“. 6 per cent manifesting abnormality in the gall bladder. In such

cases the green gall stains the adjacent organs, or even the adbominal

wall, and a green area is to be seen on the outside of the abdomen,

close to the posterior edge of the breast bone.

Experiments were conducted to determine the hygienic effects of

different rations, 219 chicks being placed in I pens under similar con-

ditions. All pens were fed as much as they would eat for 30 days.

One pen was fed a diet of equal parts of egg, liver, and grain, boiled

together and chopped tine, with an addition of sliced onion, oat sprouts,

etc. The mortality was 3.9 per cent. The second pen was fed on

grain and green stuff’, all animal proteid being omitted. The mortality

was 9.5 per cent. The third pen was fed on grain alone, with a result-

ing mortality of 32.7 per cent. The fourth pen was fed on egg, liver,

and green stuff', all grain being omitted. The mortality was 63.7 per

cent.

The general conclusions of the bulletin may be stated as follows:

- Careful examination of dead chicks will usually disclose the cause of

i death. Death from overcrowding' can be easily corrected. In order

to reduce the amount of tuberculosis, the brooder should be given as

much sunlight and air as possible. Disorders of the liver and gall

bladder may be recognized from the green stain. In order to prevent

this, more animal food should be given. Diarrhea is frequently the

result of feeding a too large proportion of animal food.

The dangers of water drinking, W. O. Williams {Trans. Highland and Agr.

j

Son. Scotland, 5. ser., 12 {1900), 112-117).—The source of some of the j^rincipal

'
||

dangers to live stock in contaminated water is pointed out and the importance of

I

clean water insisted upon.

'

j

The micro-organisms in tumors, N. Sjobrixg {Centbl. Bakt. u. Par., 1. Abt.,27

L
j

{1900), No. 4, VP- 129-140, figs. 4)-—The author made a study of 30 kinds of tumors,

r
I

including carcinomata, sarcomata, and myomata. A number of experiments were

I; :
conducted in transplanting these tumors from man to animals. The author concludes

t;
' that the organisms which are concerned in the production of tumors have heretofore

hi been improperly classified and belong to the Rhizopods.

y On infections produced by coli bacilli, E. Zschokke {Schweiz. Arch. Thierh.,

V 4^ {1900), No. 1, x>P- 20-29).—The author reviews the literature upon this group of

i bacilli and relates the evidence which he collected from personal observations to

^1
indicate that polyarthritis of calves and croupous enteritis of cats is due to the patho-

j' genic action of organisms belonging to this group.

Combating tuberculosis in domestic animals, B. Bang {Maanedsskr. Dgrlx-

:j

ger-, 11 {1900), No. 10, pp. 355-888).—An elaborate discussion of the literature of the

I

problem, with a critical account of the various methods which have been adopted in

j

different countries.

Treatment of anthrax with creolin, Yordal {Berlin. Tlerdrztl. Wchnschr., 1900,

i

No. 6, pp. 63, 64)-—The disease was not checked by doses of 25 gm. creolin.

j

Anthrax in the dog, H. Martel {Ann. Imi. Pasteur, 14 {1900), No. 1, pp. 13-

\

25).—Phlorizine and pyrogallol diminished the natural resisting power of the dog to

j

anthrax. The rabid dog is very susceptible to anthrax. Anthrax bacilli by fre-

j

quent passing through dogs become more virulent and undergo morphological
i changes, becoming shorter and thicker.



194 EXPERIMENT iSTATION RECORD.

Contribution to the study of Texas fever, T. Carrasquilla {Bol. Soc. Agr.

Mexicana, 24 {1900), No. 5, 2A>- 89-94).~N\\ account of the symptoms, pathological

anatomy, treatment, and j^rophylaxis hy serum inoculations.

Texas fever, M. Francis and J. W. Connaway {Texas Sfa. Bui. 53, }yp. 53-106,

figs. 13).—This is a report upon the cooperative Avork of the Texas and Missouri

experiment stations and the Missouri State Board of Agriculture, published also as'

Missouri Station Bulletin 48 (E. S. R., 11, p. 988).

Experimental inoculation against foot-and-mouth disease according to

Hecker’s method {Dent. Thierarztl. Wchnschr., 8 {1900), No. 3, pp. 11-23 ).

—

Extensive experiments with this method indicate that it is ineffective in protecting

animals against the disease and in influencing the course of the disease.

Combating foot-and-mouth disease, Schutz {Deut. Landw. Presse, 27 {1900),

No. 7, pp. 63, 64).—A general discussion of the symptoms of this disease, with recom-

mendations of preventiA^e measures.

Bacteriological conditions in mastitis of cows, C. 0. Jensen {Maanedsskr.

Byrlceger, 11 {1900), No. 10, pp. 337-354).—The forms of mastitis are classified in 3

groups—lymphogenic, haematogenic, and galactogenic. The bacteria which are most

often found in connection with mastitis are Streptococci, Staphylococci, and Coli

bacilli.

Omphalo-phlebitis of calves, Bitard and P. Leblanc {Jour. Med. Vet. et

Zootech., 5. ser., 4 {1900), ]iyp. 10-12, fig. 1).—A discussion of the etiology and symp-

toms of this disease is given, together Avith A’arious treatments Avhich are recom-

mended. The treatment should be preventive, and consists for the most part in a

careful antiseptic treatment of the umbilical cord.

Dehorning {Agr. .Tour. Cape Good Hope, 16 {1900), No. 1, pp. 10-12).—A table is

given shoAving the amomit of milk and butter fat before and after dehorning. Only

a slight decrease Avas noted.

Determining the age of slaughtered cattle, Bunge {Deut. Landw. Presse, 26

{1899), No. 94, p. 1062).—Quoted from the Deutsche Thierdrztliche Wochenschrift.

The author bases his determinations of the age of cattle on changes in the spinal

process.

Protective inoculation against hog cholera, H. Jost {Berlin. Tierdrztl.

Wchnschr. {1900), No. 4,pp. 37-39).—A discussion of the methods to be adopted in

making the inoculation.

Manifestations of disease in horses which are kept in badly ventilated

stalls, Seegert {Ztschr. Veterindrk., 12 {1900), No. 2, pp. 65-68).—In badly venti-

lated stalls horses manifest not only a generally unsatisfactory condition, but show a

special tendency toward congestion of the brain and catarrh of the respiratory

organs.

The horse’s foot and how to shoe it, Deavar {Trans. Highland and Agr. Soc.

Scotland, 5. ser., 12 {1900), pp. 239-294, figs. J^).—This article contains detailed

directions for the preparation of the hoof and the shaping of the shoe, Avith reference

to special purposes or the correction of defects in the foot or gait.

Rabies and its prevention. Loir {Bid. Dir. Agr. et Com., 5 {1900), No. 14,

pp. 74-78 ).—A general discussion.

Caponizing cockerels
(
Queensland Agr. .Tour., 6 {1900), No. l,pp. 25-27, figs. 4 ).

—

A description of the operation and of the necessary instruments.

Bacillol, Protargol, and Tannoform, C. Augerstein (Rer/in. Tierdrttl. Wchnschr.,

1900, No. 6, 2P- 61,62).—This article reports results Avhich were obtained in anti-

septic treatment. Bacillol in a 2 per cent solution gave excellent results. Protargol

is expensive, but is so effective even in weak solutions that its cost is no great disad-

vantage. The author believes that tannoform is a better remedy than iodoform in

cases Avhere the latter would be used.
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TECHNOLOGY.

Chloroform in wine making, L. E. ]\Ioline {Reprintfrom Agri-

culture 2Ioderne in Bol. Soc. Agr. 2fexicana, {1900)^ Ai>.

pj?. 236, 237).—This article gives the method of controlling fermenta-

tion in wine making hy the' nse of chloroform. For this purpose the

chlorotorm is incorporated with 5 times its volume of alcohol and

added to the must in the proportion of 1 or 5 cc. per liter. After

some days, when the must is sufficiently colored, the wine is decanted

and the pomace pressed as usual. The Avine may then he pasteurized

at 80° C.. AA-hen the excess of alcohol and chloroform will pass off. It

is claimed that this method is uniform in its action and leaA^es no

undesirable odor or product behind, as in the use of sulphuric acid.

Even if the chloroform should remain, it would produce no undesira-

ble results. This method was found especially A^aluable in the treat-

ment of champagne, as the product was of better quality and the time

of maturing shortened at least one year.

On a ne-w process for extracting- sug-ar from low products, P, Lecomte

{Compt. Rend. Acad. Sci. Paris, 130 {1900), Xo. £0, p>p- 1^36, 1337).

Ozone for the purification of sugar-beet juices {Sugar, 11 {1899), Xo. 12, pp.

182, 183).—Notes on the use of electrically prepared ozone in improA'ed methods of

beet-sugar manufacture.

Verley’s method of treating sirup with ozone {Ind. Electrochim.
, 3 {1899)

, pp.

25-29; abs. in Sci. Abs., 2 {1899), Xo. 21, p. 630).

Practical data for the use of sulphurous acid in beet-sugar extraction

{Sugar Beet, 21 {1900), Xo. 1, pp. 2-4).

Russian electrical methods for beet juice and sirup epuration (Sugar Beef,

21 {1900), Xo. 1, p. 9).

Abnormally high polarization of some mill juices, H. C. Prinsex-Geerligs

{Meded. Proefstat. Suil'erriet ^Yest Java, Xo. 39, p>p. 19).

Annual report of the enological station of Haro, Spain, Victor C. IMaxso de
Zuniga {Memoria AnuaJ Estacion Enologica de Haro, July, 1899, pp. 35, map 1 ).

—

This gwes an accomit of the Ai^orkat this station during 1899 in the following lines:

Correspondence, field, and laboratory iiiA'estigations on grape growing and Avine

making, and meteorological obserA’ations.

The manufacture of white wine from red grapes, A. Bouffard and L. Semi-

chon {Ann. Ecole Xat. Agr. Montpellier, 11 {1899-1900), pp. 155-170, jig. 1).

Hew process of wine making {Sci. Amer., 82 {1900), Xo. 6, p>- 92).—Methods
tested in France and Tunis by M’hich the grapes are subjected to heat and pressure

instead of using them cold and alloAA'ing the juice to exude naturally. The result is

claimed to be more juice, better color and “body.”

Investigations on wine ferments and the use of pure cultures in wine
making, V. Peglion {Staz. Sper. Agr. Ital., 31 {1898), Xo. 12, ]jp. 81-110, pis. 2).

The use of selected yeasts in wine making, E. Kaa'Ser {Ann. Sci. Agron., 1899,

II, Xo. 1, pp. 130-158).

Yeasts in Adticulture, M. E. Pozzi-Escot {.Jour. Agr. Prat., 1900, 1, Xo. 6, pp.

212-217).

The sterilization of grape juice the solution of wine making in hot cli-

mates, C. Mayer {Agr. Jour. Cape Good Hope, 15 {1899), Xo. 10, pp. 651-653).
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Wine making" in Oran, G. Loevi {La vinification eii Oranie. Paris: G. Masson,

1899, pp. 300, ill.).—This work treats of the methods employed in making wine in

-the Province of Oran, Algeria.

Wine making" in Russia: IV, Northern Caucasus, M. Ballas {8t. Petersburg:

Department of Agriculture, 1898, pp. XII P 356; rev. in Selsk. Khoz. i Lyesov., 193

{1899), March, pp. 701, 703).—The total area of vineyards in the whole Caucasus is'

291,000 acres, from which there are annually obtained 7,610,000 bucketfuls of wine

and more than 230,000,000 lbs. of grapes. The annual export of Caucasian wine

amounts to about 20,000,000 lbs.

—

p. fireman.

Wine making in warm countries—Algeria and Tunis, J. Dugast
( Vinification

dans les pays chauds—Algerie et Tunisie. Paris: G. Carre A" C. Naud, 1900, pp. 381+48,

figs. 58).

Report on the salted wines of Tunis, A. Girard and M. Fleurent {Bui. Min.

Agr. \_France'], 18 {1899), No. 6, p>p. 1157-1161).—A number of analyses of samples

of wine, including proximate and ash constituents, are reported.

Cider, X. Rocques {Le cidre. Paris: Masson et Cie, 1899, pp. 171, figs. 33).—This

is a volume of Encyclopedie scientifique des aide-memoire.

Cider making in Devonshire, E. A. S. (G^r. Students’ Gaz., n. ser., 9 {1900), No.

6, pp. 168-173).—This is a brief description of the machinery and methods employed.

Cider making, O. Cuisset {.lour. Agr. et Ilort., 3 {1899), No. 8, pp. 153-155).

Investigations into the manufacture of cider, F. J. Lloyd {Bd. Agr. [Lon-

don], Rpt. Agr. Ed. and Research, Great Britain, 1898-99, pjp. 158-161 ).—These inves-

tigations have extended oyer a number of years. The present article deals with

composition of the fresh juice, manipulation of cider, fermentation, filtering, and

preservatives for checking fermentation.

The manufacture and consumption of cider in Paris during 24 years {Rev.

Sci. ^Paris'], L ser., 13 {1899), No. 15, p. 479).

Tests of the freezing of cider, Descours-Desacres
(
Compt. Rend. Acad. Sci.,

Paris, 130 {1900), No. 1, pp. 51, 53).

Norwegian barley for malting purposes, F. H. Werenskiold
(
Tidsskr. Norske

Landhr., 7 {1900), No. 1, pp. 30-36).

The preparation of casein for use in the industries, C. Besana {Staz. Sper.

Agr. Ital, 33 {1899), No. 6, pp. 638-633).

Apparatus for steaming and drying the cocoons of silkworms, E. Verson

{Ann. R. Staz. Bacol. Padova, 37 {1899), pp. 97-104).

AGRICULTURAL ENGINEERING.

Broad and narrow tires, C. M. Conner (South Carolina Sta. Bid.

Jf-S, fjp. 16).—An account is given of two tests (August 17 and October

3, 1899) on wet and dry sandy roads of the draft, as measured with the

dynamometer, of wagons Avith metal wheels of standard height having

tires 6 in. and 1^ in. wide. The load in each case was 2,000 lbs., the

leno-th of run 200 ft. The results were as follows:

‘‘In all conditions of sand roads the draft of the broad tire was from 7.49 to 28.6

per cent less than that of the narrow tire.

“There was little difference in the draft of the broad tire on wet or dry sand.

The narrow tire pulls a little more than 5 per cent lighter in wet sand.

“The condition of the road was not improved by the use of the broad tire except

for broad tires.
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“ The draft of the narrow tire was 5.73 per cent less in loose sand than in a well-

formed rut of the broad tire.”

The results of tests of a similar character at other .stations are

briefly summarized.

Report of the engineer, 0. 'Y. P. Stout {Bj)i. Xehraska State Bd. Agr. 1898, pp.

211-231 ).—A record of the rates of discharge of the principal streams of Nebraska.

A previous report is noted in E. S. R., 9, p. 798.

Note on the prospects of the Nile summer water supply in 1900, AV. E.

Gakstix {Millers’ Gaz., 23 {1900), Xo. 44, P- 544 )-—The discharge of the river in

years of low supply (1878 and 1889) is compared with its present condition, and

means of meeting the irrespective low supply are suggested.

Irrigation in the Belgian Campine, AI. Beau {Jour. Agr. Brat., 1899, II, No. 42,

pp. 558-561).

A gaging apparatus for testing pumps, P. Ferrouillat {Ann. Ecole Nat. Agr.

Montpellier, 11 {1899-1900), pp. 1-4, fig. 1).

Trial of oil engines, R. Stanfield et al.
(
Trans. Highland and Agr. Soc. Scotland,

5. ser., 12 {1900), p>P' 388-408, figs. 14 ).—Descriptions and tests of ten machines are

reported.

The future of the petroleum motor, J. Gobiet {Hlng. Agr., 10 {1900), No. 8,

pp. 515-527)

.

Compend of mechanical refrigeration, J. E. Siebel {Chicago: II. S. Rich A Co.,

1899, 3. ed., 2B- XI-\-420 ).—This is stated to be “a comprehensive digest of applied

energetics and thermodynamics for the practical use of ice manufacturers, cold-storage

men, contractors, engineers, brewers, packers, and others interested in the application

of refrigeration.” The book discusses in detail the principles of refrigeration and
their practical application in ice making and storing; cold storage; refrigeration of

packing houses, breweries, etc. An appendix gives the literature of the subject.

STATISTICS-MISCELLANEOUS.

Twelfth Annual Report of Kansas Station, 1899 {Kansas Sta. Rpt. 1899,

pp. XX ).—This includes the organization list of the station, reports of the treasurer

and secretary on the receipts and expenditures of the station for the fiscal year ended

June 80, 1899; summaries of Bulletins 81-89 of the station, with an index to the

bulletins; subject lists of regular and press bulletins issued by the station, and a

general review of work in the different departments.

Twelfth Annual Report of Michigan Station, 1899 {Michigan Sta. Rpt. 1899,

pp. 4, 5, 53-73, 79-367 ).—Contains the organization list of the station, a report of the

secretary and treasurer for the fiscal year ended June 30, 1899, a report of the di-

rector, and departmental reports reviewing the different lines of station work during

the year, a meteorological summary noted elsewhere, and reprints of Bulletins 161-

174 of the station on the following subjects: Fertilizer analyses (E. S. R., 10, p. 734);

relation of meteorology to forestry in Alichigan, sketch of the original distribution

of white pine in the lower peninsula, the present condition of Alichigan forest and
stump lands, forestry legislation, and methods of reforesting pine stump lands

(E. S. R., 10, pp. 1020, 1045, 1046); strawberry culture (E. S. R., 10, p. 1043); methods
and results of tillage (E. S. R., 11, p. 40) ;

draft of farm implements (E. S. R., 11, p. 96)

;

a grade dairy herd (E. S. R., IT, p. 188) ;
a discussion of farm dairy methods (E. S. R.,

11, p. 186); Alichigan fruit list (E. S. R., 11, p. 153); notes from the South Haven
Substation (E. S. R., 11, p. 252); vegetable tests for 1898 (E. S. R., 11, p. 250) ;

bush
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fruits for 1898 (E. S. R., 11, p. 252); combating disease-producing germs (E. S. R., 11,

p. 390); killing the tubercle bacillus in milk (E. S. R., 11, p. 386) ;
fertilizer analyses

(E.S. R., 11, p.'528).

Eleventh. Annual Report,of New Hampshire Station, 1899 {Neiv Hampshire

Sia. Bui. 68, pp. 148-194, figs. 2).—This contains the organization list of the statipn,

a tinancial statement for the fiscal year ended June 30, 1899, reports of the vice-

director and chemist, horticulturist, agriculturist, entomologist, bacteriologist, and
meteorologist, parts of which are noted elsewhere, and a list of station publications

available for distribution. The report of the vice-director and chemist gives the

results of analyses of- several samples of city stable manure, spring water, and wood
ashes.

Director’s report for 1899, W. H. Jordan {Nevj York Slate Sia. Bui. 168, pp.
307-330).—The different lines of station work with the results obtained are reviewed

at some length, and notes are given on the station staff, student assistants, needed

changes and additions, inspection of fertilizers and feeding stuffs, and the jmblica-

tions of the station. Lists of bulletins published in 1899, and periodicals received

by the station library are appended.

Eighteenth Annual Report of Ohio Station, 1899 {Ohio Sia. JRpi. 1899, pp.

XXV-^387-395, map 1).—The report contains an announcement relative to the

character of the work undertaken at the station, the organization list of the station,

a report of the treasurer for the fiscal year ended June 30, 1899, and a report of the

director reviewing the different lines of station work and giving a list of acknowl-

edgments. An index to the publications issued during the year and a subject list

of station publications are appended.

Annual Report of Virginia Station, 1899 ( Virginia Sia. Rpi. 1899, pp. 14 ).

—

This includes the organization list of the station, summaries of Bulletins 77-88 issued

by the station during the year; a financial statement for the fiscal year ended June

30, 1899, and brief outlines of work in horticulture, entomology, mycology, biology,

chemistry, veterinary science, and agriculture by the heads of departments.

Report of the agricultural experiment station at Kiel, 1899, A. Emmerling
{Jahres-Bericht der agrikuUurchemischen Vei^sudissiaiion in Kiel fur 1899. Kiel: Vollhehr

& Riepen, 1900, pp. S3).—This is a summary account of investigations carried out at

this institution during 1899, including fertilizer and feeding stuff inspections, miscel-

laneous analyses, and accounts of cooperative field experiments.

Proceedings of the thirteenth annual convention of the Association of

American Agricultural Colleges and Experiment Stations, A. C. True, W. H.

Beal, and H. H. Goodell
(
U. S. Depi. Agr., Office of Experiment Stations Bui. 76, pp.

112).—This is a detailed account of the proceedings of the convention. For a sum-

mary see E. S. R., 11, p. 405.

Organization lists of the agricultural colleges and experiment stations in

the United States, with a list of agricultural experiment stations in foreign

countries {V. S. Dept. Agr., Office of Experiment Stations Bui. 74, pp. 121).—The
bulletin contains in addition to the organization lists a subject list of the publications

of the experiment stations received by this Office during 1899, Federal legislation

affecting agricultural colleges and experiment stations, and the rulings of the Post-

Office, Treasury, and Agricultural Departments as to the construction of the act of

Congress of March 2, 1887, establishing the stations.

Agricultural education in Austria {Jour. Bd. Agr. [London'], 7 {1900), No. 1,

pp. 84-87).—Outline of the agricultural educational system in Austria.

Cotton-trade schools in the South, J. A. Stewart {Sci. Amer., 82 {1900), No. 22,

p. 342, figs. 7).—A description of the schools established at Atlanta, Ga., and Clemson

College, S. C., for the practical teaching of cotton manufacturing.
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' Observations and experiments to illustrate tbe principles of ag-riculture

in elementary schools, W. Fawcett
(
West Indian Bui., 1 {1900), No. 3, pp. 340-259).

Elementary agricultural education, R. Harper {Agr. Gaz. New South Wales,

11 {1900), No. 4, pp. 395-300, figs. 3).—An account is given of the author’s experience

in teaching agriculture and horticulture in a public school.

Norway; the agriculture of Norway in relation to the general develop-

ment of the country, N. A. Kryukov {Norvegiya, selskoe khozyalstvo Norvegii, v

svyazi s obshchim razvitiem stranui. St. Petersburg: Russian Ministry of Agriculture and

Crown Lands, 1899, pp. 340)-

Agriculture in Bosnia and Herzegovina {Die Landwirthschaft in Bosnien und

der Herzegovina. Sarajero: 1899, pp. 13A397, maps 31, pis. 30, dgms. The topo-

graphical features of these provinces, their resources, population, crop production,

animal production, etc., are discussed. The system of agricultmal education adopted

and the experiment stations and model farm are described at considerable length.

Australian agriculture {Mitt. Deut. Landw. Gesell., 15 {1900), Sup. to No. 3, pp.

33, 33).

Colonial experiment stations, J. Dybowski {Les jardins lessai coloniaux. Paris:

Hachette ci' Co., 2M- -^0, figs. 13).—Outline of the work of the French tropical colonial

agricultural experiment stations, with illustrations and descriptions of some of the

more agriculturally important plants of these regions.

Australian experimental farms {Nature, 61 {1900), No. 1587, p. 538).—A list of

the experimental farms in New South Wales and their principal lines of work.

Explanation of some scientific terms met with in agricultural literature,

E. H. Gurney {Agr. Gaz. New South Wales, 10 {1899), Nos. 1, pp. 54-63; 3, pp. 171-

185; 5, pp. 427-439)

.

Manual of a bibliographical repertory of the sciences related to agricul-

ture arranged according to a decimal classification, V. Verworel {Manuel du

repertoire bibliographique des sciences agricoles etabli dCtpres la classification decimcde.

Montpellier: Coidet A Sons; Paris: Ch. Beranger; Paris, Bruxelles, and Zurich: Institut

International de Bibliographie, 1900, pjj. 339, figs. 3).

The modern farmer in his business relations, E. F. Adams {San Irancisco: N.

J. Stone A Co., 1899, 2cp- 663).—This is “ a study of some of the iwinciples underlying

the art of profitable farming and marketing and of the interests of farmers as affected

by modern social and economic conditions and forces.” The different sections treat

of the education of the farmer; the farmer as a business man and as a cooperator;

the relations of the farmer to questions of tariff, export bounty, single-tax system,

currency, labor questions, referendum, and socialism; and the character, object, and
organization of the cooperative fruit-marketing societies of California.

The appendix contains considerable information in small compass concerning the

Morrill and Hatch acts, agricultural courses and agricultural extension, books of

interest to farmers, statistics relating to banks and to currency. Interstate Commerce
Commission rulings, cooperation among farmers and others, etc.
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NOTES.

Colorado College and Station.—W. Paddock, of the New York State Station,

has been elected to the position of liotanist and horticulturist, made vacant by the

death of Mr. J. H. Cowen.
Maryland College and Station.—Guy L. Stewart has resigned as assistant in

plant pathology to accept a position as assistant industrial agent in charge of the

agricultural interests of a prominent railroad line.

New York State Station.—Andrew J. Patten began his duties as assistant chem-

ist of the station August 1, and P. J. Parrot as assistant entomologist August 15.

Oklahoma Station.—A. G. Ford has resigned as assistant chemist of the station

in order to pursue graduate work in chemistry at the Pennsylvania State College.

Washington College and Station.—S. W. Fletcher, assistant in horticulture at

the New A"ork Cornell Station, has been elected horticulturist.

Wyoming Station.—Luther Foster, of the Utah Station, has been elected pro-

fessor of agriculture and horticulture.

Personal Mention.—M. G. Kains, special crop culturist of the division of botany

of this Department, has resigned to accept the position of horticulturist in the School

of Practical Agriculture and Horticulture at Briarcliff Manor, N. Y.

Necrology.—J. Kjeldahl, director of the Carlsberg laboratory, born August 16,

1849, died at Baden July 18, 1900. His best-known contribution to science is the

method of determining nitrogen which bears his name.

200
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The life of the late Sir John Bennet Lawes furnishes a remarkable

example of individual zeal and munilicence, directed to the promotion

of agriculture and the advancement of agricultural science. Born to

wealth and luxury, and inheriting an estate upon the management of

which he entered with tHe keenest interest and business sagacitjy the

squire of Rothamsted early developed a spirit of inquiry which dom-

inated his whole life. A keen observer and an untiring experimenter,

he saw in eveiy weed an unsolved problem, in every clod of soil a sub-

ject for stud3T For over 60 3^ears he devoted a large share of time and

thought from a bus3
" commercial life to the solution of these problems

of agriculture, converting a portion of his estate into an experiment

station and providing the means for its maintenance. His thorough

knowledge of the details of farming, coupled with his practical sagac-

it3y enabled him to grasp at once the real bearing and importance of

each new fact. His services to agriculture are known and recognized

throughout the civilized world, but perhaps nowhere have the3
" been

more appreciated or had a greater influence than in this countiy. His

name in connection with the famous Rothamsted experiments has for

inau3^ 3^ears been a familiar one in the class room of the agricultural

college, at the farmers’ institute, and to readers of the agricultural

press. The full measure of success which he achieved makes his life

one of inspiration and unusual interest. The universal appreciation

of his services and the close relations which he has borne to the Amer-
ican stations will cause the deepest regret at his death and a profound

sense of loss to the cause of agricultural investigation. He died

August 31, 1900, in his eighty-sixth 3"ear, “full of da3"s and full of

honors, and venerated Iw" all who knew him.”

Although Sir John’s earlier education, obtained at Eton and Oxford,

Avas mainl 3
^ classical, he developed a fondness for chemistiy which led

him to spend some time in London in its stud3x Some of his earlier

work was directed to the isolation of the alkaloids of medicinal plants.

He entered upon the management of the paternal estate of Rothamsted
at the age of tAvent3x and some three A^ears later, in 1837, he com-

menced his experiments with soil in pots. This was before Liebig had
201
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announced his theory of plant nutrition, and when knowledge regard-

ing the requirements of plants and the way in which the}" secure their

nourishment w^as in very crude state.

His earlier experiments led to the discovery of the value of trans-

forming hone into superphosphate hy the use of sulphuric acid. The'

importance and scope of this discovery Avas confirmed in more exten-

sii"e experiments, following Avhich he took out a patent on the process

in 1842, and the next year established a fertilizer factory near London.

He continued in the management of this business for nearly thirty

years, during Arhicli time it remained one of the foremost industries

of its kind in England. It was sold in 1872 for nearly one and a half

million dollars. In 1867 a large factory Avas acquired for the manu-
facture of tartaric and citric acids, which his wise business management
and ability likewise placed at the head of this branch of chemical manu-
facture. He continued to operate this factory up to the time of his

death.

But the commercial life upon which he entered did not prevent the

continuation of the Avork of investigation which had been undertaken

with so much interest, and in 1813 the services of Dr. (now Sir) J. H.

Gilbert were engaged to superintend the laboratory iiiA^estigations.

This scientific partnership continued to the close of Sir John’s life.

His love for the work never waned, and he maintained a close super-

vision of it. No one kneAV the experimental fields better than he did.

The development of the station with the flight of years and the

extent and character of its im^estigations are too familiar to need

description. With the aid of Dr. Gilbert the field experiments were

enlarged and systematized until they occupied nearly 10 acres, the

Avhole of the present series of plats being in operation by 1856.

These field experiments have been models of excellence, and in their

extent and the systematic regularity Avith which they have been con-

ducted they are unique. Experiments with animals were taken up in

1817, and since then several hundred oxen, sheep, and pigs have been

used in the study of a A^ariety of problems relating to animal nutrition.

The Avork on the composition of animals has become almost classic.

The first paper of Lawes and Gilbert was, as Sir Henry Gilbert

once said, ‘‘ subjected to merciless excision by the editor of the journal

to which it Avas sent,” and they secured its publication with difficulty.

The collected reports now occup}" nine A"olumes, and have been Avidely

distributed.

The Avide recognition of the Rothamsted Avork which came with

time brought its founder many honors. ‘"The Queen created him a

baronet in 1882; universities gave him their degrees; societies bestowed

upon him their medals. Prosperity could not spoil him. Quite free

from personal ambition, he was always ready to giA"e the credit of suc-

cess to his felloAV-workers.” This spirit of modesty' and generosity
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endeaL-ecl him to all who knew him. It manifested itself in his response

at the Kothamsted J ubilee in 1893, which Avas largely a tribute to his

life-long coadjutor. Had it not been for the constant labors of Dr.

Gilbert,'’ he declared, ‘‘the affairs of Rothamsted would haA^e been in

a different state to that in Achich they now are.”

In 1889 Sir John transferred the laboratories and experimental

fields of Rothamsted to a board of trustees Avith an endowment of

nearly a half million dollars, thus making liberal proAUsion for contin-

uing the iiiA^estigations permanently.

The inffuence of the Rothamsted station upon agricultural iiiA^esti-

gation in this country has been A^ei’A^ potent and far-reaching. Long

before the experiment station moA^ement in the United States its

work AA^as wideL" known and did much to prepare the waA" for agricul-

tural investigation here. Many a professor of agricidture gained his

first inspiration for experimental work from aAdsit to Rothamsted or

from published accounts of the work conducted there.

Three things liaA^e contributed to make the inffuence of the Rotham-

sted station especially strong in this country. First, it Avas quite well

known, especially among certain classes of readers of agricultural

literature, and was regarded by man}" of them as a model. Being an

English station, its literature was more accessible to many and inter-

course Avith the station was quite frequent. Second, much of its work
Avas of a more immediately practical trend and on a basis which

appealed to the thoughtful farmer because he could understand its bear-

ing. It enabled farmers to see in what way experiment stations might

contribute to the promotion of their interests. It helped to popularize

the moA^ement. Finally, the conditions were more nearly similar to

our own, our methods of agriculture more nearly approaching those

of England, and the experiments had been carried on so long and with

such thoroughness as to inspire unusual confidence in them.

Since the establishment of the stations the literaliire of the Rotham-
sted work has been at their command. The work and results have

been explained in three series of lectures gUen in this country, and a

considerable number of station workers haA^e Ausited Rothamsted and

been pri\dleged to discuss agricultural problems and methods of iiiA^es-

tigation with its founder. Its influence on the field work of our stations

has been A^eiy noticeable. The field experiments at Rothamsted are far

famed for their excellence and for the systematic way in which they
haA’e been conducted. The methods of plat experimentation haA^e

there been worked out in all the nicety of detail, and this has saA^ed

our stations years of preliminary work on methods.

The Rothamsted field experiments derive their greatest value from
the comprehensiA^e plan on which the}" Avere laid out, which has ena-

l)led their scope to be extended from time to time so as to include new



204 EXPERIMENT STATION RECORD.

phases of the questions under investigation as the}- develop; from the M
systematic and painstaking manner in which they have been continued ^
through long periods, strengthening the confidence in the results; and |

from the full notes which have been taken at each stage and placed in
;

permanent form. In some of these respects there is still opportunity

for the American experiment stations to profit by the methods at

Rothamsted, if field experiments are to continue to form so prominent

a feature of their work.

There have been many evidences of Sir John Lawes’s deep interest

in the American stations. He was in correspondence with some of
, ;

the leading^advocates of the stations before their establishment, and
f

has frequently expressed his admiration of the work which they are

doing. Soon after the establishment of the stations Sir John sent

twent}"-six handsomely bound sets of the Rothamsted publications,

prepared at large cost, to be distributed among the stations as far as

they would go, and in 1897 he supplemented this gift b}" a second

installment of twenty-six sets, so that practically eveiy station has

been provided with a set of these valuable papers. He also distributed

about 800 copies of the outline '‘memoranda” of the Rothamsted

investigations among our station workers. His friendh" spirit was

still further shown by his provision in the Lawes Agricultural Trust

for a biennial course of lectures in the United States on the work at

Rothamsted. He did this, as he said, in order that Americans should

feel that they had a share in any of the benefits which might arise

from the Rothamsted endowment.

This fraternity of interest has been helpful to the American stations

and a source of much gratification. Rothamsted will continue to be to

them an inspiration, and under the generous provision of its founder will

undoubtedl}" maintain the same high position in which he placed it.



IXTERXATIOXAL COXGRESSES OF HORTICULTURE, \TTICUL-

TURE, AXD AGRICULTURE AT PARIS.

Walter H. Exlans, Ph. D.,

Office of Experiment Stations.

Among the congresses held at Paris the past summer in connection

with the international exposition, those of horticulture, xuticulture,

and agriculture are likely to prove of special interest to readers of

the Record. The following brief account is prepared from notes

taken by the writer and from some of the published proceedings.

The doings of the congresses of experiment stations and of agricul-

tural instruction were noted in the preceding number of this journal

(pp. 101, 102).

CONGRESS OF HORTICUETURE.

The International Congress of Horticulture was opened by M.
Dupuy, minister of agriculture, in the Salle des Congres, Paris, Max-

25, and continued three days. Permanent organization was effected

with M. Yiger president and M. Bergman general secretary, the xdce-

presidents being selected from the x^arious foreign delegates and dis-

tinguished French horticulturists present.

The papers presented cox^ered quite a range of horticultural topics

and were discussed at length. The ffrst was a report on progress

made in the heating of greenhouses. Steam, it was said, has been

employed since 1825, haxdng been used at that time in England. Hot-

water heating was adx^ocated as easier of control, and by its use lower

constant temperatures are possible than by the use of steam. Public

gardens for different regions and the question of the ornamentation of

public squares and promenades were discussed. The general princi-

ples of ornamentation and requirements for parks, squares, and streets

were stated, and the kind of plants adapted to the different conditions

indicated. The fourth paper treated of the causes of the clematis dis-

ease and its prex^ention. and led to considerable discussion. Different

opinions were expressed as to its cause, some holding it to be due to

nematodes, others that it was a question of nutrition. For destrox"-

ing the nematodes, which are said to be species of Heterodera, the

immersion of pots in xvater for 2d hours was recommended. For open-

air culture no means of prex^ention were proposed. The art of the

floral decorator, its development and utilitx^ as related to horticulture.

xx\as the subject of two contributions. In one the dex’elopment of the

205
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art was traced from very early times, while the other gave an account

of the progress during the nineteenth century. It was shown that at

the present time lioral decorators in the vicinity of Paris require about

$2,000,000 of horticultural products annually.

A report was given on the practical prevention of some diseases of

truck crops. One of the largest growers of Roman lettuce near Paris

stated that by the use of eau celeste he had entirely overcome the very
common loss accompanying the forcing of that crop. Prof. Maxim
Cornu recommended the prevention of all similar diseases by spraying

the ground at the time of seeding with copper solutions and mulching

about the plants with material which had been previously soaked in

copper sulphate. Hot-water heating for forcing vegetables was the

subject of a paper in which the writer gave results with this system of

heating in forcing melons, beans, strawberries, and tomatoes, all of

which were profitably grown for the spring market. Carrots, salads,

radishes, and cauliflowers did not prove profitable. Considerable

difference of opinion was expressed regarding the method of appli-

cation and composition of fertilizers for truck crops. The advo-

cates of chemical fertilizers and of manures were insistent upon their

views. The subject was referred to a subsequent meeting. The role

of artificial fecundation in horticulture, as shown b}^ some experiments

with Pelargonium zonale^ was the subject of a paper that occasioned

considerable discussion. A brief paper was presented on the role of

electricity in plant growth, in which the author expressed the belief

that electricity increased the general vigor of plants. The application

of seed selection to the production and fixation of new horticultural

varieties was exemplified by two specimens of palms grown from seed

from different parts of the parent cluster. Others taking part in the

discussion asserted that in improvement of varieties the individual

should be the unit of selection, and that repeated experiments tended

to throw doubt upon the constancy of differences sometimes noted for

seed from different parts of a plant.

Other papers were on the programme but were carried over to the

next meeting of the National Horticultural Society of France.

After the adjournment of the congress the delegates and others

visited the School of Horticulture and the nurseries and houses of a

number of commercial horticulturists at Versailles, the trial farm of

Vihnorin, Andrieux 8c Co., and mushroom caves near Paris.

CONGRESS OF VITICULTURE.

The International Congress of Viticulture was held June 12-16 under

the presidency of M. Tisserand, honorary director of agriculture of

France. The first session was taken up with reports and discussion on

the subject of phylloxera. As means for combating this pest, submer-

sion, the use of carbon bisulphid and potassium sulphocarbonate, and
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resi.staiit .vines were all discussed, each method having._ its advocates.

The s(5cond session was devoted to the consideration of resistant vines;

the merits of various varieties and races of American vines as resistant

not onty to phylloxera but also to drought were pointed out. At the

third session the general subject of grape diseases was considered under

the guidance of P.' Viala, of the Institute National Agronomique. Pro-

tection from frost and hail, and problems of vinification were discussed

in the fourth session, while the fifth and last session was largel}" given

up to commercial features of the wine industiy, the relation of wine

and ly^giene, and the use of Trench geographical names of wine regions

as trade names by wine producers in foreign countries. This latter

practice was severely condemned.

CONGRESS OF AGRICULTURE.

The Sixth International Congress of Agriculture was held J11I3
" 1-7

under the presidenc}" of M. J. Meline, with M. E. Tisserand vice-

president and M. Heniy Sagnier general secretary, delegates being

present from nearlv all the leading nations of the world. The first of

this series of congresses was held in Paris in 1889. Subsequent meet-

ings have been held at The Hague, Brussels, Budapest, and Lausanne.

The congress was formally opened b}" M. Duping minister of agri-

culture. After a few remarks he introduced the permanent president,

who addressed the delegates on the general agricultural situation, con-

trasting the present conditions with those existing at the time of the

first congress. At the conclusion of the address, permanent organiza-

tion was effected and the congress divided into seven sections with

presiding officers as follows: Rural econonyg M. Ribot; agricultural

education, M. Gomot; agronoiiyg M. Marquis de Yogiie; zootecbn^g

M. Louis Pass}"; rural engineering, M. Sebline; tropical and sub-

tropical agriculture, M. Develle; and vegetable pathology, M. E.

Prillieux.

In the sections papers were presented and discussed, and in many
instances referred back to the general session for further consid-

eration.

In section 1
,
the causes of the low price of wheat, the role of agri-

cultural syndicates in their relation to producer and consumer, and the

measures to be adopted to prevent speculators from fixing prices were
discussed at length.

Section 2 considered papers on agricultural education in universities,

and M. Grosjean, inspector-general of agriculture of France, sub-

mitted a report on training schools, professional schools, and special

schools of agriculture, horticulture, and viticulture. The discussion

on these papers took a wide range, at the conclusion of which a state-

ment was presented embodying the ideas of the section upon the

necessities of agricultural education. Where such instruction is not
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already given, it is suggested that (>lenientaiy agriculture be taught in

primary schools, or through the establishment of special winter

schools or courses. As a means for elementary training these were

especially commended. For the higher schools of agriculture, sugges-

tions for their location, equipment, curricula, etc., were made, and it

was suggested that the universities direct their courses more toward

the application of the various sciences to agriculture.

Papers on the relation between geological formation and agricultural

value of soils, the degree to which soil fertilit}^ may be determined by
chemical analysis, and the utilization of water in agriculture were pre-

sented in section 3.

In section 4 the subject of bovine tuberculosis was the principal

topic of consideration. Papers were read on its spread, prophylaxis,

etc. The sanitary regulations of different countries were reviewed

and the necessit}^ of such measures pointed out to those nations not

having such laws or regulations.

Section 5 considered papers on the improvement of the sugar beet

by selection and cultivation, the use of alcohol in the industries, and

the use of molasses and unrefined sugar as feeding stuffs. A number
of delegates gave their experiences with sugar and molasses as feeding

stuffs, the use of which seems to have been followed with remarkable

results.

The sessions of section 6 were in the main given up to the discussion

of colonial agriculture, particular attention being given to the condi-

tions for the culture of sugar cane and cotton. It was believed b}^ a

number of those taking part in the discussion that the proper condi-

tions for cotton culture would lie found in many of the colonies of

European countries.

Section T received papers on the rust of cereals, diseases of cane,

diseases of coffee, the protection of useful birds and animals, etc. At
the instance of this section the general session adopted a series of res-

olutions looking toward the establishment of an international confer-

ence committee on plant diseases and their control, the object being to

study simultaneously the diseases of various economic plants. A pro-

visional committee was appointed from those in attendance and was

directed to organize the international commission and to outline the

scope of its work. Those designated for this purpose are: Delacroix,

Eriksson, Fischer-Waldheim, Laurent, Prillieux, Sorauer, and Went.

To this list there were added by the section: Frank, Marshall -Ward,

Wiesner, Rostrup, Galloway, Linhart, Targioni-Tozzetti, Cuboni,

Jaczewski, Fischer, and Chodat. It was also determined to publish a

periodical bulletin giving the practical results of the studies of the

commission.

Among the subjects suggested for investigation by this commission

is cereal rusts. It was recommended that the various nations where
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cereal rusts abound authorize and encourag-e the stud}" of these diseases

and means foi’ their prevention for at least live years, this study to

include the investigation and l)reeding of resistant varieties to take

the place of those now cidtivated. On account of the danger of the

spread of diseases of cotlee, cacao, and sugar cane to countries not now
atfected, it was suggested that the importation of all living stocks T)e

under strict governmental control and such exchanges be isolated for

a year or more until all danger of infection is past. Attention was

called to the necessity of recognizing the relation l)etween low vitality

of plants and their liability to disease, and of taking steps toward

studying the proper hygiene of the plant.

On July 3 the subjects of agricultural education and the protection

of useful birds and animals were considered in general session, having

been referred to the general congress from their respective sessions.

Consideration was also given the reports on the improvement of sugar

beets, and from section T on plant diseases. In the afternoon the del-

egates visited the sewage works at Acheres, where the sewage of Paris

is disposed of. The filtration works have a superficial area of over

9,000 acres.

The general sessions of the congress on Juh" T were taken up with

reports on the improvement of races of stock, and on the question of

wheat supply and demand, both topics being discussed at considerable

length.

July 5 was given up to excursions to Verrieres, the trial grounds of

Vilmorin, Andrieux & Co., and to the farm of M. Henry Petit. This

latter has been maintained as a model farm in this family since ITTO.

At the general session of July 6 the subject of import and octroi

duties as bearing on the price of agricultural produce was discussed,

and reports received from the different sections. The afternoon ses-

sion was given up to reports on agricultural insurance, cooperative

bakers, use of alcohol in various industries, molasses for distilleries,

agricultural syndicates, and agricultural cooperative associations.

At the morning session of July T in section 3 a report was made on

the reclamation and bringing under cultivation of certain tracts of

land near the sea. More liberal concessions on the part of the Govern-
ment are required to make such enterprises successful in France at

least. A paper on irrigation in France was read and discussed. It

was stated that of between 6 and 7 million hectares of land capable of

irrigation but 250,000 hectares have been improved in this way. The
subject of mountain pastures and pasturage as bearing upon the ques-

tion of reclamation of such regions was introduced and considered at

some length. On account of the importance of the topic it was
formally referred to the next meeting of the congress, twm years hence,

at which time reports are to be expected from all the nations taking

part in the congress.

8058- No. 3 2
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In section 4 the relation of the (Tovernment to horse l)reeding was
discussed. The improvement of horses in Fran(*e is largehr effected

tlirough sires owned hy the Government. The effect of mechanical

means of locomotion as relating to horse raising- was considered. The
advent of automobiles is said to threaten the demand for medium and
low grade horses, but for the higher-priced animals no fear was
expressed.

Other section reports were presented, among them the suggestions

for agricultural education in primaiy schools, and agricultural schools

for women. In primary schools giving agricultural instruction, it was

agreed that they should conffne their efforts to a knowledge of the

common rocks and soils of the region and elementary knowledge con-

cerning the minerals contained, also the use of fertilizers, recognition

of plants, seeds, insects, etc. The instruction in these lines should be

supplemented with visits to some of the better farms in the neighbor-

hood of the school, where various agricultural operations could be

observed. The necessity and desire for dairv schools and schools of

domestic economy for women were pointed out, and those countries

possessing such institutions were commended. Traveling- dairies and

similar institutions received the sanction of the congress as beneficial.

The control of fertilizers, foods, etc., in the interest of agriculture

and for the repression of fraud was discussed and the desirability for a

unification of methods of analysis and repressive measures was pointed

out. The role of fields of demonstration and experiment as factors in

advancing agriculture was shown and the more frecpient establishment

of such fields advocated. Reports were submitted on experiment

stations, seed-testing stations, practical schools of agriculture, schools

for the study of colonial agriculture, combating fungus and insect

pests, mulberry culture, etc.

On July T the President of France gave a reception to the officers

and delegates of the congress. After the reception a banquet was

given at the Hotel Continental, which w-as largely attended by the

members. Rome was selected as the place of the next meeting, which

will be held in 1902.

At the close of the congress excursions were taken to the experi-

ment station and national agricultural school at Grignon, School of

Horticulture at Versailles, to the north of France, Douai, Lille, etc.,

where numerous model farms, distilleries, dairy and stock farms,

vineyards, etc., were visited.
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CHEMISTRY.

Determination of phosphoric acid available as plant food in

soils and fertilizers, J. Plot {Oesterr. Chern. Ztc/., 3 {1900),

127-131; ahs. in Jour. Cltern. Soc. [London), 78 {1900)., No. JJ3, II,

p. 510; Jour. Soc. Chern. Ind.. 19 {1900)^ No. 7, p>- 675).—The solvent

used bv the author is claimed to resemlde closely beet juice in respect

to salts, and is prepared as follows: Dissolve O.dOOd gm. of ferrous

sulphate, l.d616 gm. of potassium sulphate, 3.7098 gm. of calcium

nitrate, and 2.890 gm. of magnesium chlorid in 1 liter of Avater. Fuse

7.0566 gm. of ciystallized sodium carbonate, 6.74d gm. of potassium

carbonate, and 0.2 gm. of silicic acid in a platinum crucible, dissolve

the fused mass in water and mix with 2.75 gm. of oxalic acid, 1.9840

gm. of malic acid, 2.2994 gm. of citric acid, 1.9396 gm. of tartaric

acid, and then dilute to 1 liter. For use, these two solutions are

mixed in equal parts; 25 gm. of air-dried soil, or 5 gm. of a fertilizer,

are shaken for half an hour in a half liter flask with 500 cc. of the

liquid. Phosphoric acid, is determined in 200 cc. of the filtered

extract thus obtained.

Determination of cane sugar in condensed milk, L. Grunhut
and S. H. Ruber {Ztschr. Ancdyt.Jliern., 39 {1900), No. 1, jyp.

19-36).—The authors report a critical examination of the A^arious

methods emploA^ed in the estimation of cane sugar in the presence of

milk sugar. In the analysis of condensed milk they consider iiiA^er-

sion by hydrochloric acid of the highest importance when methods of

reduction Avith Fehling solution, before and after iiiA^ersion, are used.

If the quantity of cane sugar in a sample is to be drawn from the reduc-

ing poAver after immersion, the reduction before and after iiiA^ersion

must be made under exactly the same conditions, as concentration of

solution and length of heating' materialh" influence the quantit}^ of

cuprous oxid deposited. The graAdmetric methods of Ost and Kjeldahl

are the only two knoAvn to the authors that fulfill this condition, and

the Ost method has been proven both by Ost himself and by Schmoger
to be practically A^alueless for determining milk sugar, leaAdng onl}^ the

Kjeldahl method.

G. Bruhns has shoAA n that a considerable error residts from a slight

decomposition of cane sugar by boiling 20 minutes Avith a A^ery strong
211
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Fehling- solution, as direotod in the Kjeldahl method. This error is

due to the reducing power of decomposition products. Again, in the

analysis of condensed milk by the reduction methods, the percentages

of milk sugar will be entirely too high in conse(pience of the excessive

deposition of cuprous oxid. These errors render necessary an empiri-

cal tal)le of corrections for each absolute and relative amount of l)oth

sugars present. Moreover, it is incorrect, the authors claim, to cal-

culate the amount of cane sugar from the difference of copper reduced

by milk sugar liefore inversion and that reduced b}’' milk and invert

sugars after inversion, as the products of reduction of the two sugars

cause simultaneous reduction that can not be added directly. They
conclude, therefore, that it is impossible to determine accurately cane

sugar in condensed milk by the reduction methods.

To obtain correct results by using the inethods based on polarization

before and after inversion and applying the formula of Clerget in the

estimation of cane sugar, the authors had to adopt man}- safeguards.

It is claimed that the complex rotatorv influence of milk sugar is

rectifled b}" treatment of condensed milk with boiling water and then

cooling. The authors did not find that the specific rotatorv power of

cane-sugar solutions was materially changed I)}- heating to 100° C., as

did Richmond and Bosele3^

In correcting for volume of casein and fat precipitated, the double

dilution method was emplo}md.

The authors’ results were calculated b}" Clerget’s formula as modi-

fied by Herzfeld. In correcting volume they object to using the

official factor 0.962, as it is asserted to be applicable only to sub-

stances of a particular chemical composition.—c. b. williams.

The adulteration of cane-sugar sirup with glucose, H. D. Rich-

mond A Food Jour.^ % {1900)^ No. 19^ j). 178),—Glucose is used

extensively in the sophistication of saccharine foods, especially golden

sirup, to prevent, as the manufacturers claim, granulation caused bi"

the crystallization of a portion of the cane sugar. The real reason, the

author states, is to make more salable unpalatable sirup of good color

which is obtained as a by-product in the refining of sugar. The saline

taste of the crude refinery sirup is obscured by the addition of large

quantities of cheap and comparatively tasteless glucose. This sirup,

lacking sweetness, is consumed in much greater amounts than golden

sirup, and its high content of potassium salts is thought to be liable

to injure the consumer. If prevention of granulation were the sole

object for the addition of glucose to golden sirup, then 5 per cent

would be sufficient; but as much as TO or 80 per cent has often been

found incorporated, -o. b. williams.

On the determination of the acidity of milk, M. Siegfeld {Mold.

Ztcj,^ Up {1900), No. 13, jyp. W5-W7).—The results of experiments

were rather unfavorable to the use of solutions of calcium hydrate pre-
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pared f^'om commercial lime for the volumetric determination of the

acidity of milk in ordinary daily practice. Comparative tests were

made of decinormal solutions of sodium hydrate, potassium hydrate,

and barium hydrate for determining the acidit}" of milk. The results

showed that from l.T to 2.6 cc. more of the decinormal barium hydrate

was required to neutralize 50 cc. of milk than was required of either

of the other standard solutions. Phenolphthalein in varying quantities

was used as an indicator. Fourth, tenth, and twentieth normal solu-

tions of sodium hydrate were compared. The weaker solutions gave

a lower average percentage of acid. Milk was diluted with different

quantities of water and alcohol, and the acid content determined.

The percentage of acid was apparent!}^ lessened by the addition of

water and increased by the addition of alcohol. Determinations showed

no material difference in the acidity of milk at temperatures varying

from 5 to 60° C. The acid content was slightly lower at higher tem-

peratures. The reaction of the reagents used with the phosphates in

the milk is discussed as explaining some of the varying results obtained.

The author concludes that the dilution of milk in the determination of

aciditv is to be avoided and that sodium hydrate and potassium h}Mrate

are preferable to barium h^Mrate, and may be used as well in tenth as

fourth normal solutions.

A new indicator, J. Formaxek {Ztschr. Analyt. Chein.^ 39 {1900)^

Xo. ‘2^ y)}). 99-103).—An alcoholic solution of alizarin green B gives a

carmine-red color with acids and green with alkalis. It is sensitive to

carbonic acid. The color changes are very sharp, and the indicator

can be used in artiffcial light as satisfactorily as in daylight.—c. b.

WILLIAMS.

Report of the chemists, W. R. Peekixs and E. B. Feeeis {Missmipjoi Sta. Rpt.

1899, pp. 81-41) —This report gives analyses of soils from different parts of the State

(see p. 222); of manure from animals fed cotton seed and cotton-seed meal, sorghum,

and forage plants (E. S. R., 11, p. 1022); and artesian well waters (see p. 222); and

describes briefly pot and field experiments on soils in progress at the station.

Reports of the chemical stations in Sweden for 1898 {Meddel. K. Landtbr.

Sti/r., 1900, Xo. 63,pjp. 367-400).—The 8 regular chemical stations maintained in part

by the Swedish Government examined during the year 54,067 different samples of

agricultural products, of which number 44,599 samples were milk and other dairy

products, 1,031 fertilizers, 793 soil samples, etc. The average results of the exami-

nations, with brief discussions of the same, are given in the report.

—

f. w. woll.

On testing* food products for boric acid and borates with turmeric paper,

E. H. Jexkixs and A. AV. Ogden
(
Connecticut State Sta. Rpt. 1899, pA. 3,pp. 153-1.55).—

The authors found testing with turmeric paper much more* satisfactory than the

flame test. A study was made of the method of making the test. The following

precautions are given:

“ Free boric acid can not readily be identified by the turmeric-paper test if l)orates

are present.

“ The material to b(; tested must in all cases be acidified with hydrochloric acid in

order to ensure a satisfactory reaction with turmeric paper.



214 EXPERIMENT STATION RECORD.

“A considerable excess of hydrochloric acid must he added to the solution to he
tested—one-thirtieth hy volume of concentrated HCl is not too much.

“ Perfectly decisive reactions need not be expected where less than one part of

boric acid is present in 10,000 of water.”

Detection of boric acid or borates, H. Boentrager {Ztschr. Analyt. Chem., 39

[1900), No. 2, 'p. 93).

The separation and determination of formic, acetic, propionic, and butyric
acids by Haberland’s method, J. Schutz {Ztschr. Analyt. Chem., 39 {1900), No. 1,

pp. 17, 18).

Boemer’s method of detecting- cotton-seed oil in lard, M. Weibull {Meddd.

K. Landtbr. Styr., 1899, No. 59, pp. 33-42).

On the chemical determination of the nutritive value of fodder beets, L.

Helweg {Tidsslr. Landbr. Planteavl, 5 {1899), pp. 178-189).—Discusses errors of

sampling and analysis of beets.

On the presence of dextrose and levulose in the leaves of beets, L. Lindet

(Am?. Agron., 26 {1900), No. 2, pp. 103-113).

On the presence of mannocellulose in the ligneous tissue of gymno-
sperms, G. Bertrand {Coiiipt. Rend. Acad. Sci. Paris, 129 {1899), No. 24

, ppj.

1025-1029).

The furfuroids of plant tissues, G. F. Cross, E. J. Bevan, and J. S. Reming-

ton {Jour. Soc. Chem. Ind., 19 {1900), No. 4,pp- 307-310).

Systematic analysis of glucose, S. Stein {Internat. Sugar Jour., 2 {1900), No. 20,

pp. 405-412).

Some chemical notes on the composition of the cocoanut, J. E. Kirkwood
and W. J. Gies {Science, n. ser., 11 {1900), No. 285, p. 951).

Analyses of borax, A. W. Ogden
(
Connecticut State Sta. Rpt. 1899, ])t. 2, ijp.

150-153).—The analysis of a number of samples of borax is reported.

Analyses of formaldehyde or formalin, A. W. Ogden ( Connecticut State Sta..

Rpt. 1899, pt. 2, g). ids).—Tabulated analyses are given of 4 samples of formalin. The
percentage of formaldehyde ranged from 36.02 to 42.30.

Examination of foods, condiments, and commercial products, G. Rupp
{Die Untersuchung von Nahrungsmitteln, Genussmitteln und Gebrauchsgegenstdnden. Hei-

delberg: Cad Aintefs Universitdts-Biichhandhing, 1900; 2 ed., ill.)

Examination of the most important foods and condiments, C. Beier {Die

Untersuchung unserer ivichtigsten Nalirungs- und Genussmittel . Leipsic: C. G. Nau-

mann, pp. VIIIJ- 147; abs. in Ztschr. Untersuch. Nahr. u. Genussmtl., 3 {1900), No. 4,

p. .g'P3‘). —This work forms Nos. 116 to 118 of the series entitled “ Medicinischen

Bibliothek fiir praktische Aerzte.”

Miscellaneous analyses, E. E. Ladd {North Dakota Sta. Rpt. 1899, pp. 13,

14)

.

—Analyses are reported of coal from western North Dakota, ashes from lignite,

and clays (9 samples) from different parts of the State.

BOTANY.

Studies of the time and rate of development of the potato

tuber, L. R. Jones and W. A. Orton {Vermont Sta. Rpt. 1899^ pp.

155., 156).—Previous investigations on this subject (E. S. R.„ 5, p. 988)

have been repeated, using 75 rows of potatoes. All were planted at

the same time on rather heavy clay soil, were spra}^ed with Paris

green in the early part of the summer, and received 3 applications of

the Bordeaux mixture in the latter part, so that the vines were in a

fairly health}" condition quite late in the season. Beginning August
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4, every ninth row was dug- at intervals of 10 days. The total yield

of tubers and yield of marketable size is given, showing that a consid-

erable portion of the yield of marketable tubers was formed after Sep-

tember 1. The unsprayed vines in this experiment were nearly all

dead before August 20. The results of this experiment lead the

authors to' repeat the former statement that ‘‘the potato crop of Ver-

mont suffers far more each year than is generally realized from the

premature death of the vines.”

Development of the buds of the wild plum, L. R. Waldron
{jyorth Ual'ofa Sta. Rj)t. 1899^ pp. 31-39, figs. 6).—Investigations

have been made on the time and manner of differentiation of leaf and

ffower buds, and the inffuence affecting the formation of ffower buds;

also a study of the reserve materials of the plant.

The present report is in the nature of a preliminary one, some phases

of the work being still under investigation. Among some of the more
important deductions drawn from the investigations, the author states

that the stamens, pistils, and bud scales must l)e considered as modi-

ffed portions of the tissues of the shoot axis and not as modified foliage

leaves. In the plant investigated the numl^er of ffowers starting in a

bud is 4, which may often be lessened by some being killed. Lignin

is formed early in the life of the bud, and b}" September the lignitied

portion is sharply differentiated from the cellulose portion. The
organic parts of the ffower are formed before winter, the ovule in the

spring. The most important time of differentiation of leaf and ffower

buds appears to be from the middle of Julv to the middle of August,

although there is some evidence to show that it may take place later.

The effect of centrifugal force upon the cell, D. M. Mottier
{Ann. Bat., 13 {1899)^ jRo. 51^ p>p. 335-361, pL 1 ).—The author has

undertaken to determine what parts of the living substance and its

inclusions could be displaced within the cell bv means of centrifugal

force several hundred times greater than that of gravity, acting for a

definite but usually short period of time, and to see what effect such

displacement might have upon the individual cell.

Various algae, leaves of mosses, trichomes of a number of plants,

staminal hairs from Tradescantia, leaves of a number of plants, and

seedlings of maize, beans, castor beans, and horse beans were used in

the experiments. The centrifugal force was generated by the use of

an ordinaiy milk separator driven b}" a gas motor. After subjecting

the plants to this force for a number of hours it was found in the case

of the algae and mosses that the chlorophyll in the cells was all forced

toward the distal end. This was also true of the contents of the cells of

most of the other plants experimented with. After standing a time the

normal condition of the distribution of the cell contents was resumed,

at first rapidly but later very slowly.

The experiments with the seedlings of the plants mentioned were
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largel}^ conducted to determine the effect of centrifugal force on the

nucleus. The results obtained bear directly upon the specific gravity

of the various cell constituents, and especially those of the nucleus.

It is stated that there can be no doubt that the nucleolus is relatively

a very heavy body and that its specific weight is greater in the nuclei,

of cells destined to great constructive activity.

The destruction of chlorophyll by oxidizing enzyms, A. F.

(CenthJ. Bakt. u. Par.^ 2. Aht.^ 5 {1899)^ No.

75I{).—The author reports on a series of studies made on the relation

which exists between oxidizing enzyms and decoloration of leaves.

Oxidizing enzyms, both oxidase and peroxidase, were found plentiful,

and some of their characteristics are described, together with notes on

their presence and effect on variegated maple, horse-chestnut, and a

number of other plants. A careful comparative investigation showed

that the intensity of the power of oxidase was inversely proportional

to the amount of chlorophyll present, as judged by color. The per-

oxidase follows the same rule.

The principal portion of the investigation was conducted with

tobacco, in which the so-called blanching or mosaic disease was exam-

ined with particular care. Peroxidase was alwa}"s found in greater

quantity and twice as strong in the light-colored areas as in the green

ones, and where the chlorophyll had nearly disappeared, leaving albino

spots, the oxidase was twice as abundant as in the green of the same

leaf or the green of healthy leaves. The author claims that there is

no good reason for separating this disease of tobacco from true varie-

gation or albinism. He has been able to produce it at will, and as

yet no organism has been isolated that proved to be the cause of

variegation.

The conclusions of the author are that chlorophyll is rapidly

destro}^ed by the oxidizing enzyms, oxidase, and peroxidase. • These

enzyms are normally present in small quantity in many of the higher

plants^ and under certain conditions either become more active or are

produced in greater quantity, resulting in variegations and other forms

of disease. The active agents in producing the mosaic disease of

tobacco appear to be enzyms rather than the “living fluid contagion”

suggested by Beijerinck (E. S. R., 11, p. 167). The mosaic disease

may be produced at will, and the enzyms can remain in the soil unin-

jured for several months. In aqueous solutions the oxidases are

destroyed by 5 minutes’ exposure to temperatures of 65 to 70^ C., and

the peroxidases by 5 minutes’ exposure to temperatures of 80 to 85° C.

On the formation of proteids during the germination of wheat
in darkness, J. Goldberg {Eev. Gen. Bot., 11 {1899)^ No. 129

,

337-314-0, fig. 1 ).—A considerable number of grains of wheat were ger-

minated in the dark, at temperatures ranging from 20 to 22.5°. At
inteiwals of 3, 8, and 11 days the author removed 60 of the plantlets
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of equal development, separated the eml)ryo from the endosperm, and
' determined the protein and nitrogen according to the methods of

Stutzer and Vigeldatl. The results of the analyses are shown, from

which the author claims that proteids are formed in considerable

quantit}" by the embryos of wheat during the process of germination.

It is further claimed that this increase could not have come from the

endosperms b}" osmosis, but was formed in the embiyo.

Concerning the physiological functions of solanin, G. Albo
{Contrih. Biol. Veg., ^ {1899), No. S; ahs. in Ann. Agron.^ ^5 {1899),

No. 12, 2W’ 622).—Solanin has been previously regarded b}^ dif-

ferent authors as a means of defense and as a ti’ansfer form of albumin

similar to asparagin. The author studied the question by examining

micro-chemicall}^ a numl)er of species of Solanum grown under normal

conditions, in shade and in an atmosphere lacking in carbon dioxid.

Solanin was found in the stems, leaves, tubers, and seeds of most

species of Solanum grown under normal conditions. During and fol-

lowing germination it diminishes, but reappears with the development

of the plant and is abundant in the adult plant. When grown in dark-

ness, solanin gradually disappears, and negative reactions were obtained

for a considerable time before the death of the plant. If the seeds of

Solanum sodomeuin are germinated in the dark, there is a complete

disappearance of the alkaloid. When the seedlings were brought into

the light, the solanin reappeared soon after the chlorophyll functions

were established. The same is true of the seeds of the eggplant,

tomato, potato, and numerous species of Capsicum.

h rom the results of these experiments the author believes that

solanin can not be considered a transfer form of the albuminoids, but

is a true nitrogenous reserve material used by the plant during its first

stages of development. On this account it is claimed that solanin can

not be considered simpl}^ as a means of defense on the part of the plant

against animals.

The inhibiting action of oxidases upon diastase, A. F. Woods
{Science, n. ser., 11 {1900), No. 262, jjp. 17-19).—While engaged in a

study of the mosaic disease of tobacco leaf, the author found that the

lighter-colored areas contained more starch in the form of granules

than the green areas of the same leaf. He has pointed out elsewhere

(see p. 216) that these light-colored cells exhibit much more oxidizing

activity than the green cells of the same leaf. In all examples there

was a greater amount of oxidizing enzyms, oxidases as well as per-

oxidases, in the light-colored tissues. Mainly upon this evidence the

author considered the light-colored tissues as the diseased portions of

the leaves.

Recent histological studies of diseased leaves reveal important dif-

ferences, which make it veiy clear that the light-colored areas are not

normal. In badly diseased leaves the palisade parenchyma is not
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developed at all in the light-colored areas. In leaves severel}^ attacked

the disease, by simply looking across the leaf depressions may be

observed where the light areas occur. The cells of the diseased areas

translocate their starch with great difficulty and often become com-

pletelv gorged.

The conclusion seems warranted that the tardiness in translocation

of starch in the diseased area is due to the abnormal activity of the

oxidizing enzyms in these cells, by reducing or weakening the activity

ofyliastases.

The inoculation of soil, G. W. Herrick {Mississij^ypi Sta. Rpt.

1899, —111 Itie autumn of 1898, 3 plats of vetch were sown
to note the effect of inoculation of the soil on this crop. The first plat

was inoculated by soaking the seeds in water in which had been stirred

soil from a field in which vetches had been previously cultivated.

After being thoroughl}^ wetted, the seeds were sown in drills and cov-

ered. Plat 2 was retained as a check plat, while plat 3 was inoculated

by scattering dry dirt from the vetch field in the drills as the seed

were sown.

The following May the plats were cut and carefully weighed, and it

was found that plat 1 yielded 61.5 lbs.; plat 2, 18 lbs.; and plat 3, 79

lbs. of green forage. Pot experiments with vetch were attempted,

but the results olitained were contradictorv. Plats of crimson clover

and alfalfa were sown and treated in the same manner as described for

the vetches, but negative results were obtained on account of the non-

germination and poor stand of the plants.

Annual report of the consulting botanist for 1899, lY. Car-

RUTHERS [Jour. Roy. Agr. Soc. England, 3. ser., 10 {1899), jA, R p>p-

678-688, figs. 13).—-Among the items reported upon by the consulting

botanist are investigations on the germination of seeds, weeds, and

diseases of plants. During the year the seeds examined were remark-

ably free from impurities and the germinations high, although in

some cases there was considerable fiuctuation.

On account of injury to stock, investigations were made with a

number of plants which are either poisonous or represented to be, and

a list of those mentioned include Ranunculus, ctcrls, R. parviflorus, R.

ficaria, Celadine, Arum mctculatum, laurels, Nicotiana afiinis, Hera-

cleum spliondylmm, Prunella vulga,ris, and JSfepeta glechoma. A num-

ber of other plants are mentioned which were suspected of being

injurious to stock, but which the author doubts having any noxious

qualities.

Among the diseases reported upon were 2 diseases of wheat, one

due to Claclosp)OTiunh herharurn, the other to the mildew, Erysiphe

gramints. A field of peas badly infested with Pythiurn delmryanuin

is reported upon, and Ascochyta pisi has proved troublesome on bean

crops in a number of places. Attacks of Plasrnodiophora hnssicce are
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noted from two localities. Leaves of pear trees were identitied by the

author as affected Iw species of Sph^eria, the trees in this instance hav-

ing’ nearly every leaf attacked.

A report is given on impurities found in a number of feeding stuff's,

and a brief account of an investigation in which the effect of lightning

on a number of trees is shown.

Saltbush.es {Queensland Agr. Jour., 6 {1900), Xo. 4, l^P- 254-257, pis. 3).—Notes

are given on a number of species of Atriplex, their habits of growth and i)ossible

value being described. Extensive quotations are given from California Station

Bulletin 125 (E. S. R., 11, p. 636).

Botanical notes on wheat and spelt, A. S. Hitchcock {Amer. Gard., 21 {1900),

Xo. 295, pp. 556, 557).—Notes the classification of the different kinds of wheat

according to the recognized species. Tritlcum nionococcum, T. polonicum, and T. sat-

ivum. The latter is divided into T. spelta, T. dicoccum, T. turgidum, T. durum, T.

eompactum, and T. vulgare.

The North American species of Chsetochloa, F. Lamsox-Scribner and E. D.

Merrill ( U. S. Dept. Agr., Division of Agrostology Bid. 21, pp. 44, fig^- 24).—This bul-

letin contains a revision and enumeration of the North American species of Chieto-

chloa, commonly known as Setaria. According to the authors, 28 species are found

in the region covered by the bulletin, 23 of which are native of North America, the

others having been introduced from Europe. Six of the species are here published

for the first time.

Botanical origin of caoutchouc and gutta-percha, P. Grelot
(
Origine botan-

ique des caoutchouc et gutta-percha. Paris: Berger-Levraidt d: Co., 1899, pp. 276, figs.

2).—Descriptions are given of the plants producing caoutchouc and gutta-percha,

with historical notes, chapters on methods of culture and handling, commercial

movement, properties, composition, etc.

Poisonous plants, E. M. Batley '{Queensland Agr. Jour., 6 {1900), Xo. 5, pp. 382,

383, pi. 1).—Descriptive notes are given of the physicpiut {Jatropha curcas).

The nutation of Helianthus, J. H. Schaffxer {Bot. Gaz., 29 {1900), Xo. 3, pp.

197-200, figs. 10).—The nutation of wild and cultivated sunflowers is figured and
described.

Can strontium and barium replace calcium in phenogams? U. Suzuki {Bui.

Col. Agr. Imp. Univ. Tohyo, 4 {1900) ,
Xo. 1, pp. 69-79, pi. 1).—The author has investi-

gated the possibility of substituting strontium and barium for calcium in the growth

of plants, experiments being made in sand and water cultures. The results obtained

indicate that these substances not only can not replace calcium but they are strongly

poisonous to the plants. This poisonous action may to a certain degree be lessened

by the addition of lime salts.

The nutrition of humus plants, R. Y. Leavitt {Amer. Gard., 21 {1900), Xo.

295, pp. 552, 553, figs. 3).—The nutrition of the Cupuliferse, Betulacese, Ericaceie,

and Coniferse by means of mycorrhiza is explained.

Some wood-destroying fungi, G. F. Atkixsox {Geol. Survey Louisiana, 1899, pp.

331-338, pis. 7).—Notes are given on Polyporus borealis, Hydnum septentrionale. Pomes

fomentarius, Trametes pini, and Dsedalea arnbigua.

The haustoria of the Erysiphege, G. Smith {Bot. Gaz., 29 {1900) ,
Xo. 3, pp. 153-

184, pis. 2).—The structure and behavior of the haustoria of the powdery mildews,

as shown by the author’s investigations of a dozen species representing different

genera, are described. Hitherto the minute structure and development of these

organs seems to have been almost wholly unknown.
Nitrogen and Nitragin, L. C. Newell {Pop. Sci. Mo., 34 {1900), Xo. 9, p. 164).—

Popular notes.
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Inoculation experiments with Nitrag-in, J. Kappeli {Jahre>iher. Lanthv. Schule

liijfti, 1898-99, pp. 68-70).—A. brief account is given of inoculation experiments with

Nitragin on peas, vetches, and lupines in which average gains are reported of 4.3,

6.8, and 10.5 per cent, respectively.

Our botanic gardens, P. MacMahon {Queensland Agr. Jour., 6 {1900), No. 4,pp.
288-292, pi. 1 ).—Brief notes are given on 149 species of plants, mostly timber trees,

the seeds of which are offered in exchange.

Report of the Natal Botanic Gardens, J. M. Wood {Durhan, 1899, pjp. 14 ).

—

In addition to tlie routine report of the gardens and herlDarium, economic notes are

given upon a number of plants that are thought to l)e of value for that region.

METEOROLOGY.

Report of the meteorologist, J. E. Ostrander {Massachusetts Hatch Sta. Rpt.

1899, pp. 74-95).—A brief statement of the work of the year in this department of

the station and monthly summaries of observations at Amherst, Mass., on pressure

(maximum, minimum, mean, and range), temperature (maximum, minimum, and
mean), dewpoint, relative humidity, cloudiness, sunshine, precipitation, wind move-
ment, velocity, and x>ressure, snow, frost, etc., for 10 years (1889-1898), with nor-

mals and a general summary for the period. The following data are taken from the

general summary:

Pressure (inches).—Maximum, 30.65, February 26, 1889; minimum, 28.24, Febru-

ary, 8, 1895; mean, 30.029. Air temperature (degrees F. ).—Maximum, 98, July 20,

1894; minimum, —19, February 3, 1898; mean, 47.1; mean annual range, 107; mean
daily range, 22.1. Humidity.-—Mean dewpoint, 40.2; mean relative humidity, 73.5.

Precipitation.—Greatest annual, 1897, 57.05 in.; least annual, 1894, 32.64 in.; mean
annual, 46 in. Wind.—Mean annual movement, 51,566 miles; maximum pressure

per square foot, 43 lbs., September 11, 1895. Weather.—Mean cloudiness observed,

52.4 per cent; total cloudiness recorded by the sun thermometer, 22,400 hours, or 50.3

per cent
;
number of cloudy days, 1,444. Bright sunshine.—Number of hours recorded,

22,120, or 49.7 per cent.

Appendix to report of meteorologist, R. E. Trimble
(
Colorado Sta. Rpt. 1899,

pp. 96-104, 110-112, charts 2).—Tables give monthly and annual summaries of obser-

vations during 1898 and 1899 on temperature, humidity, precipitation, snowfall, dew-

point, days of frost or dew, cloudy and stormy days, and direction of the wind at

Fort Collins, Rockyford, and Cheyenne Wells, and on temperature, precipitation,

snowfall, and stormy days at Estes Park (at base of Longs Peak, elevation 9,000 ft. ),

Pinkhampton (elevation 8,400 ft. ), and Gleneyre (elevation 8,000 ft. ). The monthly

and annual rainfall at Fort Collins (1872-1899) and at 7 additional places in the

watershed of the Cache la Poudre River is also reported. Observations during 13

years (1887-1899) on the evaporation from a water surface are tabulated.

Meteorological summary, J. S. Moore {Mississippi Sta. Rpt. 1899, pp. 45-47 ).

—

Tables are given which show the daily and monthly precipitation with departures

from normal, monthly temperatures with departures from normal, cloudiness, and

direction of the wind for the year ended June 30, 1899. The most remarkable fea-

ture of the weather during this period was the extreme low temperatures of February

11-14, 1899, during which the temperature fell to —8° F., and the continued cold

and wet weather of March and April.

Summary of temperature, rainfall, and sunshine, E. F. Ladd {North Dakota

Sta. Rpt. 1899, p). 14).—Tables give the maxima, minima, and mean temperatures for

each month of 1899; also the total rainfall, monthly and yearly, for 1899 and 7 pre-

ceding years, and the hours of sunshine. The rainfall during 1899 was 21.21 in.; the

mean annual rainfall for 8 years (1892-1899) was 19.87 in.
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Sunsiiine records at Aas Agricultural College, J. Sebeliex (Xorsk Landmands-

blad, 19 {1900), Xo. 10, j)P- 109, 110 ).—The author has made daily records of the

amount of sunshine at the State Agricultural College of Norway (latitude about 59.5

deg. N.
)
during the past three years by the photographic method. The total amount

of sunshine for the year 1897 was 1,700 hours, or 38.9 per cent of the number of hours

during which the sun was above the horizon; in 1898 the amount was 1,632 hours

29 minutes (36.5 per cent of theoretical maximum), and in 1899, 2,197 hours 18 min-

utes (49.2 per cent of theoretical maximum). In midsummer the sun sets at about

10 p. m. at Aas, but owing to the small amounts of photographically active rays in

the sunshine when the sun is near the horizon it was only possible to register sun-

light a few times after 9 p. m. during 1898, and in 1899 no records were made after

this time, the records as a general rule closing at about 8.15 p. m.

—

E. w. woll.

WATER—SOILS.

Nature, value, and utilization of alkali lands, E. W. Hilgaed

{California Sta. Bid. 128
^ j}P- —This is a general sum-

mary of the results of investigations at the California Station on this

subject during the past 20 years, the details of which have been pub-

lished in reports and bulletins of the station. The topics treated

include occurrence and characteristics of alkali soils, how plants are

injured hy alkali, effects of irrigation, distribution of alkali salts in

the soil, composition of alkali salts, utilization and reclamation of

alkali lands, removing the salts from the soil, crops suitable for alkali

lands, amount of salts compatible with ordinary crops, limits of saline

content of waters used for irrigation, and reclaimable and irreclaimable

alkali lands as distinguished by their natural vegetation.

The geology of Louisiana, G. D. Hareis and A. C. Veatch {Louisi-

ana Stas. Spec. Bpt. Geol. and Agr.^pd. S. pp. Sof pis. oS, figs. 3, maps
IS).-—This report summarizes previous work on the geological and

agricultural survey of Louisiana (E. S. R., 10, p. 330) and gives an

account of additional investigations on the same subject. The report

is divided into three parts. The first is a historical review of investi-

gations from the earliest times up to and including those of the

Louisiana Experiment Stations. The second part deals with the gen-

eral geology of the State, including stratigraphic geology and economic

geology. Under the latter head are reported the results of observa-

tions on the occurrence, extent, and quality of the deposits of salt,

sulphur, clay, sandstone, limestone, and gravel, which are classed as

important products, and of the following unimportant products: Iron

ores, lignite, lead and zinc ores, marl, gypsum, petroleum, and gas.

The third part contains reports of investigations in special lines,

including (1) the Natchitoches area, (2) the Shreveport area, (3) the

Five Islands, (I) a report on Louisiana clay samples (b}" H. Ries), (5) a

report on a collection of fossil plants from northwestern Louisiana (by

A. Hollick), (6) the cretaceous and lower eocene faunas of Louisiana,

(T) establishment of meridian lines, (8) a few notes on roadmaking, and

(9) some wood-destroying fungi (by G. F. Atkinson, see p. 219). The
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Hr.st of these reports deals with the topography, stratigraphy^ soils, and

springs of the area studied; the second with topography and drainage,

the great raft in the Red River and its effects, the geology and soils of

the bottoms, the geology of the hill lands, and aboriginal works on

Caddo bottoms, etc. The notes on soils relate rather to “their general

aspect and location than to their agricultural value.” Discussion of the

latter is deferred until analyses of the soils have been completed. The
typical soil areas are mapped. The third report gives a history of the

study of the Five Islands and the geographical position and a general

topographical description of the islands, special attention being given

to the occurrence, origin, and extent of the salt deposits and the history

of their exploitation.

Analyses of artesian well waters, W. R. Perkins and E. B. Ferris {Mississippi

Sta. Rpt 1899, p>. 41)-—The mineral constituents of 6 samples of artesian well water

are reported.

Drinking water, C. H. Jones and B. O. White (
Vermont Sta. Rpt. 1899, pp. 145,

146)

.

—Examinations with reference to sanitary condition of 4 samples of spring water,

12 of well water, and 2 of brook water are reported.

Distilled water for drinking purposes, H. L. Bolley {North Dakota Sta. Rpt.

1899, pp. 29-31, figs. 2)

.

—Two cheap forms of apparatus suited to use on the kitchen

stove are described.

Analyses of soils, W. R. Perkins and E. B. Ferris {Mississippi Sta. Rpt. 1899,

2)p. 31-35)

.

—Chemical and mechanical analyses of 71 samples of soils from different

parts of the State are reported.

Chemical composition of soil, J. A. Murray {An. Rpt. on Field Expts. Agr.

Dept. TJniv. Col. Wales, 1899, pp. 75-78)

.

—A chemical analysis of a soil which had

been in grass for several years and was rather badly drained.

Chemical methods for ascertaining the lime requirements of soils, H. J.

Wheeler, B. L. Hartwell, and C. L. Sargent {Rhode Island Sta. Bid. 62, pp.

65-88).—For abstract of this article as published elsewhere, see E. S. R., 11, p. 1003.

The influence of lime on vegetation and the value of the calcimetric analy-

sis of soils, A. Gasser and R. Maire {Bui. Soc. Sci. Nancy, 2. ser., 16 {1899) ,
No. 34,

p)p. 32-41) .—A study of the distribution of plants as determined by the lime content

of the soil and of the value of the determination of lime in soils as a means of ascer-

taining the kinds of plants to which they are adapted. A bibliography of the subject

is appended.

Moor culture at Tranekjar, Denmark, L. Jorgensen {Tidsskr. Landokon, 1900,

No. 6, pp. 301-323).

Soil temperatures, R. E. Trimble
(
Colorado Sta. Rpt. 1899, pp. 105-109)

.

—Tables

give the weekly means of temperature at depths of 3 in. to 6 ft. in irrigated and unir-

rigated plats of soil on the college grounds during 1898 and 1899, and dates of

extreme temperature in the irrigated plat during 1889-1899.

On the distribution of nitric-acid bacteria in some Danish soils, H. Jensen

{Tidsskr. Landbr. Planteavl, 5 {1899), pp. 173-177).—The investigations conducted

by the author indicate that nitric-acid bacteria are not found in wild heather and

moor soils, and that they appear very slowly in such soils under ordinary methods

of culture. Their absence is most likely a result of the acid reaction of the soil,

which is only neutralized by heavy liming or by formation of soil ammonia after

several years (through aid of schizomycetes) . It seems, furthermore, that the nitric-

acid bacteria which appear when these new soils are cultivated are much less active

than the bacteria in old cultivated soils.

—

f. w. woll.



FERTILIZERS. 223

FERTILIZERS.

On the importance of different green-manuring plants in the

economy of soil nitrogen during the fall months, H. C. Larsen

Laridhr. Planteavl. 5 {1899), j)}). 101-112).—Pot experiments

were made Avith the following’ green-manuring plants: Buckwheat,

yellow mustard, held pea, common A^etch, haiiy A etch, Roman A^etch

( Yicia sativa narhonnensis). A^ellow lupine, blue lupine, and white

lupine, dSLedicago luj)idin(j. common kidney A^etch, serradella, Melilotus

alba, and red cloA’er. Fi\’e pots Avere used for each plant. The pots

were hlled with soil of a yevy light character, poor in humus and other

fertilizing constituents, haAhng been taken from a held on which crops

of rye, barley, three A^ears’ pasture, and oats had been grown since the

last manuring. An application of sulphate of potash and superphos-

phate corresponding to the contents of potash and phosphoric acid in

a good crop of cloA’er was added to all pots. The pots were 21 cm.

deep and 20.2 cm. in diameter. The seeding and harrowing-under of

the green-manure crops Avere done at such a time and in such a manner

as would obtain in held work. Careful records were kept of the gross

Auelds and those of diy matter obtained in each case, and nitrogen

determinations AA^ere made in the soil in the pots at the beginning of

the experiments, and after the crops had been harrowed into the soil.

The aA'erage results of the experiments referring to the nitrogen

balance are shown in the following table:

Nitrogen contents of pots before and after manuring.

Crop.

Nitrogen
in soil per

Nitrogen per pot after experi-
ment.

Gain
( 4-) or loss

(
—

)

in nitrogen.

pot before
experi-
ment. In soil. In crop. Total. Per pot.

Per acre
(calcu-
lated).

Grams. Grams. Gram. Grams. Gram. Pounds.
Buckwheat 7. 05 6.39 0. 15 6.54 -0.51 -126
Alustard ' 7.04 6.71 .13 6.84 - .20 - 49
Field pea 7. 11 6 . 97 .67 7. 64 -p . 53 4-131
Common vetch 7.12 6 . 59 .77 7. 36 4- .24 4- 60
Hairv vetch : 7.05 6.91 .33 7.24 4- .19 4- 47
Roman vetch 7. 12 7.16 .50 7.66 4- .54 +134
A’ellow lupine 7. 14 7.03 .20 7. 23 4- .09 + 22
White lupine 7. 14 7.16 .17 7. 33 + .19 + 47
Trefoil 7. 05 7.09 .16 7.25 4- .20 + 49
Serradella 7.05 7.03 .16 7.19 -f .14 + 35
Alelilotus 7. 05 7.03 .38 7.41 + .36 + 88

While buckwheat and mustard caused an appreciable loss of nitro-

gen as compared AAuth the content in the bare soil, the legumes supplied

1 to 5 times as much nitrogen as these crops, and made the soil con-

siderably richer in nitrogen at the end of the experiments than before,

the increase corresponding to about 15 loads of bariyard manure per

acre.

The pots were placed under coA^er o\xr Avinter, and in the spring
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sown to six-rowed l)arley. The results obtained at harvest time were
rendered valueless throuo'h an accident, but the appearance of the

barley throughout the vegetative period clearly showed the superiority

of the legumes as green manures, and the small crops in the buckwheat
and mustard pots were ripe while the barle}^ plants in many of the

legume pots, notably the held pea and the common vetch pots, were
large and still green.

—

f. w. woll.

Further notes on organic nitrogen availability, C. H. Jones and

B. O. White (VermO'Jit Sta. Rpt. 1899^ pj)' 137-139).—An account is

given of further tests of the alkaline permanganate method for deter-

mining the availability of organic nitrogen in fertilizers (E. S. R., 11,

p. 328). The results are given of trials of the method on the follow-

ing nitrogenous materials: Acidulated hsh (nitrogen, 6.72 per cent);

tankage (6.43 per cent); high grade tankage (8.33 per cent); concen-

trated tankage (12.99 per cent); dissolved tankage (4.51 per cent); hair

tankage, wool, horn, meat, etc. (9.10 per cent); garbage tankage, New
York (3.15 per cent); garbage tankage, St. Louis (4.76 per cent);

garbage tankage, St. Louis (2.11 per cent); dissolved horn and hoof

(11.13 per cent); hog bristles (11.20 per cent); hair (9.82 per cent);

fertilizer containing cotton-seed meal as its sole source of nitrogen

(2. 15 per cent)
;
cotton-seed meal fertilizer (1. 72 per cent)

;
cream gluten

meal (5.87 per cent); ‘‘gluton” (1.75 per cent); Atlantic gluten meal

(12.43 per cent); cocoanut hber feed (3.63 per cent). As in previous

tests, equal quantities of material and quantities of material furnishing

equal amounts of nitrogen were used.

“ The misleading results obtained with equal quantities of material but unequal

weights of nitrogen are as evident in this as in last year’s work. When, however,

equal amounts of nitrogen are taken (modified method) useful results are attained.

Animal amrnoimateH.—Not one of the better forms shows less than 56 per cent

availability by the modified method, while the garbage and Philadelphia tankages,

wool waste, leather and leather refuse, all of which are of well-known inferiority as

fertilizers, show from 41 to 18 per cent availability. Hair tankage and hog bristles

range unexpectedly high.

“ Vegetable ammoniates .—The modified method was found in last year’s experience

less satisfactory with vegetable than with animal ammoniates. It seemed probable

that the low availability found with cotton seed, flax, and gluten meals, materials

well known to be effective in actual field use, was due to the relatively large content

of nonnitrogenous organic matter. This conjecture was borne out by the lowered

results on high-grade animal ammoniates when filter paper, starch, etc., were di-

gested with them, as well as by the higher figures obtained with a vegetable ammo-
niate after it has been acidulated for many months. In order to throw more light

upon this question a highly proteinous vegetable by-product, Atlantic gluten meal,

was secured. This material carried 7.04 per cent moisture, 0.42 i3er cent cnide ash,

77.69 per cent crude protein, 0.24 per cent crude fiber, 13.59 per cent nitrogen-free

extract, and 1.02 per cent ether extract. Although belonging to the same class of

material as the other glutens, it showed 70.2 per cent nitrogen availability instead

of 46 and 30 per cents. It seems safe to ascribe this result to the low percentage

(14.85) of nonnitrogenous organic matter.
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“ It was .pointed out in the last report that the more tedious pepsin-digestion proc-

ess, which should be used as an adjunct to the modified permanganate method and
in all cases of doubt, does justice to vegetable ammoniates.”

Contribution to the knowledge of the injurious effect of nitrate

of soda on vegetation, J. Stoklasa {Ztschr. Landiv. VersucJm.

Oesterr.^ 3 {1900) Chem. Ztg.^ 3^ {1900)^ No. W., Reperf.^

p. 65).—It was demonstrated by means of water cultures that rye is

much more sensitive to perchlorate than barley or wheat, and partic-

ularl}^ sugar beets, the latter being 10 times more resistant than the

rye. In fact, it was found that copper and zinc sulphates and arsenic

were more poisonous to beets than potassium perchlorate. Five hun-

dred kilograms per hectare of nitrate of soda containing 2 per cent

perchlorate may be applied to sugar beets without appreciable injury.

For rye the limit is 100 kg. per hectare of 1 per cent perchlorate,

while for oats the nitrate may contain 1.5 per cent perchlorate, and for

wheat and barle}^ 2 per cent.

Fertilizers, E. Fulmer and W. H. Heileman {Washington Sta.

Bui. IfO^pp. S3).-— general discussion of the principles undertying

the use of fertilizers and of the sources and composition of fertilizers,

with the text of the fertilizer law passed b}^ the legislature of Wash-
ington and approved March 8, 1899. This law puts the inspection of

fertilizers in charge of the chemist of the Washington Station, who is

created State chemist ex ojfflcio. The ^chemist is authorized to collect

samples, in person or by deputy, in the open market. An anatysis

fee of $6 for each fertilizing ingredient contained or claimed to exist

in the fertilizer offered for sale is required, the fees being paid into

the treasury of the station. There is a provision against the use of

pulverized leather, raw, steamed, roasted, or in an}" form, without an

explicit statement of the fact. Violations of the law are punishable

by a tine of |50 for the first offense and |100 for each subsequent

offense. Fertilizers selling for less than $10 per ton are exempt.

Sea algae as fertilizers, C. Sokexsen {Landmandsblad, 38 {1900), No. 8, pp.

109-112)

.

Experiments with, urine and liquid manure, N. A. Hansen {Landmandsblad,

33 {1900), No. 7-8, pp. 77-79, 98-101).

Local fertilizer experiments in Denmark and Germany, M. Weibull {Med-

del. K. Landtbr. Styr., 1899, No. 11, pp. 1-26).

On the application of artificial fertilizers, F. H. Werenskiold {Norsk Land-

mandsblad, 19 {1900), No. 20, pp. 224-^28).

Analyses of commercial fertilizers and manurial substances, C. A, Goess-

MANN {Massachusetts Hatch Sta. Bid. 65, pp. 14).—This bulletin gives instructions

regarding the sampling of fertilizers, discusses the trade values of fertilizing mate-

rials, and reports analyses of 62 samples of fertilizing materials, including Avood

ashes, cotton-hull ashes, cotton-seed meal, tankage, seAvage sludge, cork dust, kiln

dust from breweries, cotton waste, tobacco refuse, muck, soils, bone, and compound
fertilizers.

8058—No. 3 3
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Report of the chemist, C. A. Goessmann et al. {Massachusetts Hatch Sta. Rpt.

1899, pp. 108-122 ).—This is a brief general account of the fertilizer inspection and

of general work in the chemical laboratory of the station. It includes tables show-

ing the average composition and agreement with guarantees of the fertilizers exam-
ined in 1898 and 1899; trade values of fertilizing materials; the quality of wood ashes

analyzed in 1898 and 1899; analyses of 2 samples of hen manure; a list of licensed

fertilizer dealers in Massachusetts, and miscellaneous notes on fertilizers.

Fertilizers, F. W. Morse {New Hampshire Sta. Bui. 69, pp. 14 ).—This bulletin

includes a schedule of trade values of fertilizing materials in 1899, brief statements

regarding the fertilizer inspection, and tabulated analyses of 97 samples of fertilizers

examined for the State Board of Agriculture during 1899.

Report of analyses of commercial fertilizers for the fall of 1899, L. L. Van
Slyke {Neiv York State Sta. Bui. 173, pp. 531-552 ).—The results of analyses of 130

different brands of fertilizers are reported. Of these 101 were complete fertilizers in

which the nitrogen varied from 0.59 to 4.91 per cent, averaging 1.65 per cent. The
available phosphoric acid varied from 3.44 to 13.08 per cent, averaging 9.04 per cent.

The potash varied from 0.48 to 10.75 per cent, averaging 4.3 per cent. The average

amounts of nitrogen, available phosphoric acid, and potash exceeded the guaranteed

averages by 0.13, 0.74, and 0.22 per cent, respectively.

Analyses of commercial fertilizers, J. L. Hills, C. H. Jones, and B. 0. White
{Vermont Sta. Bui. 77, pp. 141-162 ).—This bulletin discusses the valuation of fer- ^

tilizers and reports analyses and valuations of 39 samples of fertilizers licensed for

sale in the State up to April, 1900, with tables showing the average composition of

all fertilizers examined by the station during the past 5 years.

Fertilizers and fertilizing materials, C. H. Jones and B. 0. White
( Vermont

Sta. Rpt. 1899, pp). 148-150 ).—Analyses of 15 samples of home-mixed fertilizers,

28 samples of Avood ashes, 7 samples of muck, 1 of cotton Avaste, and 2 of miscel-

laneous materials are reported.

“ TAA^enty-six samples [of ashes], said to be unleached, A-aried from 3.24 to 9.76

per cent soluble potash, 3.66 to 10.05 per cent total potash, 1.06 to 3.41 per cent

total phosphoric acid, 19.92 to 55.80 per cent lime, and averaged 5.27, 6.05, 1.68, a

34.82 per cent, respectively, in the same ingredients.”

Commercial fertilizers, J. H. Steavart and B. H. Hite ( West Virginia Sta. Bui.

63, pp. 115-152 ).—This gives the text of the State fertilizer law, statistics of the

value and consumption of fertilizers in West Virginia during the last 5 years, and

analyses and valuations of 204 brands of fertilizers registered for sale in the State
'

during 1899. It is estimated that the consumption of commercial fertilizers of all

classes in the State increased from 21,559 tons in 1895 to 39,106 tons in 1899, or 81

per cent. The greatest increase was in case of acid phosphate with potash—368 per

cent.

Analyses of licensed commercial fertilizers, 1900, F, W. Woll and A. 7

Vivian {Wisconsin Sta. Bui. 81, pp. 10 ).—-This bulletin gives the text of the State *

fertilizer law and reports 7 analyses of fertilizers Avith explanatory notes I

FIELD CROPS.

Report of the agriculturist, W. P. Brooks and H. M. Thomson
{Massachusetts Hatch Sta. Rpt. 1899., pp. 9-Ji.9.)

—^This report covers

fertilizer, soil, and variety tests with a number of field and garden

crops, and is in continuation of similar work previously noted (E. S.

R., 10, p. 626). Pot experiments have been made with potatoes,

onions, soy beans, corn, and millet.
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Corn was grown on plats used continuous!}" for 11 years in soil tests

with ditferent fertilizers, alone and combined. The experiments of

1.898 with corn on the same plats had shown a decrease in yield on the

plat which had received annual applications of muriate of potash at

the rate of 160 lbs. per acre. It was thought that the continued use

of the muriate form of potash had resulted in depleting the soil of

lime, and hence lime at the rate of 1 ton per acre was added to the

plats in 1899. The results were very beneficial on the muriate plat,

the yield of shelled corn being at the rate of 19.75 bu. per acre.

Other experiments, not recorded in detail, show “that the benefit from

the lime was not due to the fact that it corrected soil acidity.” The
yield of shelled corn on the plat which received barnyard manure at

the rate of 5 cords per acre for each of the 11 years of the test was at

the rate of 75.88 bu. per acre, while the yield on the plat receiving

complete commercial fertilizers was at the rate of 72.88 bu. per acre.

Five cords of barnyard manure would cost if purchased about $25,

while the complete fertilizers cost about $10. The financial profits

for the whole 11 years with the different crops grown are in favor of

the complete commercial fertilizers.

A soil test similar in character to the above was made on another

series of plats which have been 10 years under trial. Onions were

grown in 1899 and one-half of each plat limed at the rate of 1 ton per

acre. The yields on the limed and unlimed portions of each plat are

tabulated and the results obtained in the years 1898 and 1899 discussed.

Beneficial effects of the lime on the muriate of potash plats were again

shown, and it is concluded from the experiment that the muriate of

potash is an undesirable form of potash for onions.

In a comparison of the relative value of 8,825 lbs. of barnyard

manure alone v^s. 5,880 lbs. of barnyard manure and 10 lbs. of high-grade

sulphate of potash for corn, the best and cheapest yields were made
by the combination of the lesser amount of barnyard manure with the

potash. The results of a comparison for 9 years of a special corn fer-

tilizer with a fertilizer containing a larger amount of potash for corn

were slightly in favor of the special corn fertilizer, but it is believed

“by the frequent introduction of clover the fertilizer richer in pot-

ash will prove superior to the other.”

Tests have been under way for a number of years with muriate vs.

sulphate of potash for a number of crops. In 1899 the largest yield

of sugar beets was obtained on the muriate plats, but the sugar con-

tent and the degree of purity of the juice were higher in beets grown
on the plats fertilized with sulphate of potash. The results obtained

with the 2 fertilizers as regards yield and composition of both sweet

and held corn were practically identical. With cabbage the greater

number of hard heads and the greater total yield was afforded by the

plats fertilized with the sulphate of potash.
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A test with 7 different forms of potash for soy beans was begun in

1898 and continued with potatoes in 1899. All the different forms jH
used increased the yields, but the yields from the same potash salt on f
the duplicate plats did not always occup}^ the same relative rank. ^

:

The best average yield for potatoes was obtained on the high-grade

sulphate plat. Plats receiving carbonate of potash-magnesia ranked

second, and the low-grade sulphate plats third. Kainit ranked lowest f

in yield of all the salts employed.
|

Experiments with leguminous crops as nitrogen gatherers seemed
to show no benefit to the succeeding crops from growing soy beans. f

Clover gave nearly as good average results on plats which had received

no nitrogenous fertilizers for 11 years as on the plats which had been

well fertilized with different forms of nitrogen during that time.
;

Tests of different forms of nitrogen for farm crops showed them to

rank on the average in the following order: Nitrate of soda, barnyard y
manure, dried blood, and sulphate of ammonia. i

Experiments have been under way since 1891 to test the relative

value for garden crops of (1) sulphate of ammonia, nitrate of soda,
; ;

and dried blood as sources of nitrogen, and (2) muriate and sulphate .
'

as sources of potash. Partially rotted stable manure was applied to
'

all the plats in 1898 and 1899. Barnyard manure alone has given the

best results with celery, spinach, onions, table beets, and squashes.

Sulphate of ammonia, when used with barnyard manure, was the most

satisfactory form of nitrogen for strawberries and cabbages, and
j

nitrate of soda the most satisfactoiy form for celery, lettuce, spinach,

and onions. Of the 2 forms of potash, the sulphate gave the best

results with strawberries, celery, lettuce, spinach, onions, and cabbages.

Data for tests of 94 varieties of potatoes are tabulated. Some 36

varieties produced yields averaging over 333 bu. per acre. In the

author’s opinion good Northern-grown seed is of more importance

than name. The following varieties have made good yields for 3 years

or more: Beauty of Hebron, Dutton Seedling, Early Pose, Enormous,

Fillbasket, Prolific Rose, Restaurant, State of Maine, Thorburn,

Vanguard, and White Elephant.

The experiment in using wood ashes, ground bone and muriate of

potash, and barnyard manure in rotation upon grass lands has been
|

continued. The average yields of hay and rowen obtained from the C
plats fertilized with the different manures since 1893 have been as i

follows: Barnyard-manure plats, 7,027 lbs.; bone and potash, 6,568
^

lbs., and wood ashes, 6,294 lbs. per acre. |

Report on experiments conducted by the Ontario Agricultural i

and Experimental Union, 1899 ( Ontario Agr. and Expt. Union Rpt, 7

1899^ gyp. ^‘2-1^1).—The summarized results obtained by the union in t

experiments with certain field crops and fruits are reported. The
|

experiments involved tests of commercial fertilizers for corn and
|

J
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man^el-wurzels; variety tests with millet, grasses, clovers, buckwheat,

spring wheat, spring rye, barley, oats, field peas, field beans, Japanese

beans, carrots, mangel-wurzels, sugar beets, and Swedish and fall

turnips; tests in growing grass, peas, and 2 varieties of vetches for

green fodder, 3 mixtures of grain for green fodder, 6 varieties of corn

for grain fodder or silage; sowing peas at difi'erent dates to deter-

mine the amount of injury done by the pea weevil; planting potatoes

the same day and 5 da3^s after being cut; and planting corn in rows

and in squares.

In the experiment in planting peas at different dates it was found

that the percentage of weevily peas as well as the total yield decreased

as the date of seeding advanced, the }deld of peas sown on June 6

being onh^ about one-third as great as from peas sown on April 30.

Planting seed potatoes immediately after the}^ were cut yielded on the

average 12 bu. more per acre than was obtained from seed planted 5

days after being cut. Corn grown in squares gave a larger 3deld than

when planted in drills, the experimenters deciding in the proportion

of 14.1 in favor of planting by this method.

Report of the Arkansas Valley Substation, H. H. Geiffix

{Colorado Sta. Rpt. 1899^ pp. 55-70^ fig. 1).—A report on the culture

and yield of wheat, corn, alfalfa, plants for green manuring, pasture

and forage, cantaloupes, potatoes, celery, sugar beets, beans, and cer-

tain orchard and small fruits. In some cases results of irrigation

experiments are included. The results of a feeding test are noted

elsewhere in this issue (p. 275).

Three irrigations proved as effective as 7 for cantaloupes. The
^fields in both cases were larger than where onl}^ one irrigation was
given, but the qualit}^ of the cantaloupes was more satisfactoiy with

the one irrigation. Cantaloupes grown on alfalfa sod gave better

3delds and fruit of better quality than when grown on other soils and

fertilized with barn^^ard manure or bone dust. Transplanting vines

started in the greenhouse gave a larger proportion of early fruits than

was obtained when the seeds were grown in hills in the open field.

Paris green was used effectively as a remedy against the black ffea-

beetle, and Bordeaux mixture against the leaf blight of cantaloupes.

The percentage of sugar in the juice of the sugar beets grown varied

from 13.8 to 16.9, and the purity from 80 to 86.8. Some data are

given on tbe cost of growing sugar beets, but the}^ are not reduced to

an}" common unit of comparison.

Field experiments, E. R. Lloyd {Mississiptpi Sta. Rpt. 1899, i?p.

9-13).—Variety tests with cotton and wheat, fertilizer tests with cot-

ton, and culture experiments with hairy vetch
( Vida villosa) are

brieffy reported.

The heaviest ^fields of the 20 varieties of cotton grown were afforded

by Hawkins Jumbo and Texas Bur, each producing over 700 lbs. of
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seed cotton per acre. In a fertilizer test with cotton, the use of

2,000 lbs. of compost applied in the drill resulted in. heavier yields

than cotton-seed meal, lime, acid phosphate, or kainit, alone or

combined.

The heaviest yields of wheat were afforded by Eclipse, Beardles;^

Fulcaster, Fulcaster, and Red May, the yields varying from 18.9 bu.

in the first instance to 11.45 bu. in the last.

Sowing- haiiy vetch broadcast at the rate of 53 lbs. per acre resulted

in a heavier yield of seed than sowing- either 83 or 37 lbs. in drills

ft. apart. Heavy freezing- did not injure early sowings of vetch.

Field crops, 1899, F. C. Burtis et al. {OMahoma Sta. Bui.

jyj). 1^).—Variety tests with oats and culture experiments as regards

time of seeding, thickness of planting, and methods of plowing- and
cultivation are recorded with Kafir corn, Indian corn, castor beans,

and cotton. The data of the different experiments are tabulated. The
authors summarize the results obtained as follows:

“ (1) With oats, early seeding of an early-maturing variety has given best results.

“ (2) With Kafir corn, planting about the middle of May in rows 3 ft. apart with

one stalk each 3 to 5 in. has generally given the highest yields.

“(3) With corn, no definite differences in yield were produced by variations in

thickness of planting or in methods of plowing and cultivation.

“ (4) With castor beans, no difference in yield was obtained from planting weekly
from March 21 to April 26. Planting May 16 gave the lowest yield. Manuring
more than doubled the yield.

'

‘ (5) With cotton, tests of time and thickness of planting gave no conclusive results.

Planting from April 15 to ]\lay 15 in rows 3 to 3J ft. apart, and chopping to 1 stalk to

each 18 in. is the general practice of cotton growers in eastern central Oklahoma.’’

Brief notes are added to the bulletin on the experience of farmers

of the Territory in cotton culture and on the growth of cowpeas at the

station.

Progress of experiments in forage crops and range improve-
ment at Abilene, Tex., H. L. Bentley {U. S. B^yt. Divi-

sion of Agrostology Circ. 23, pp. 20, fig. 1).—The general plan of these

experiments, begun in 1898, has been previously outlined (E. S. R.,

10, p. 1005). This report covers the second year of the test. As a

result of the cultivation and rest given, the grazing capacity of the

range under observation has doubled after a little more than one year’s

treatment. The author concludes ‘‘(1) that it will pay farmers and

stockmen of Texas, especially in the semiarid districts of the State,

to cultivate their pastures by use of disk and iron-tooth harrows; (2)

that it will pay them to rest their pastures periodically during the

seasons when the grass seeds are maturing and falling to the ground.”

A further experiment has been added to those already under way
in plowing furrows about 12 ft. apart in the pastures and running

crosswise to the generally prevailing winds. The purpose of the fur-

rows is to catch the grass seeds of the pasture which ripen and may
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Otherwise be blown away. The}" further serve to catch and hold

surplus rain water. Pasture lands thus treated have given good

results, many grass seeds being caught in the furrows, and the grass

on each side has remained green for a much longer period than else-

where. Transplanting grass roots on patches made bare of vegetation

by overgrazing has been successfully accomplished.

A large number of grasses, legumes, and other forage plants have

been tested on experimental plats. These are reported upon in detail.

The weather conditions of the season were very unfavorable, but in

spite of this drawback the experiments have yielded results of consid-

erable value.

“They have demonstrated the availability of alfalfa (especially oasis alfalfa), sulla,

sainfoin, smooth brome, Canada rye grass, Terrell grass, and others for use in per-

manent pastures and meadows; of the vetches, cowpeas, velvet bean, soy bean, teo-

sinte, and a larger number of varieties of the sorghums and millets for annual or

temporary pastures, and as sources of coarse forage, either fresh or cured; of salt-

bush for alkali soils; of the gramas, Canada rye grass, grapevine mesquite, cmdy
mesquite, galleta, and needle grass for reseeding the worn-out ranges. They have

shown the feasibility of range improvement by resting and scarifying the land and

by sowing hardy native and introduced grasses.”

An experiment was made in baling legumes and sorghums. Several

varieties of beans and peas were planted and when the fruits were

nearly grown, but before they began to turn i-ellow, the vines were

cut and cured as hay, after which they were baled. ‘'Recent exami-

nation showed that the hay was as sweet as when first baled.” A sim-

ilar experiment was successfulh^ carried out with sorghum. The
stalks were cut when they were from 3 to 5 ft. tall and when the seeds

were in the dough stage. The sorghum kept well and the bales were

easily handled. Since these crops can be grown in all parts of Texas

nearl}^ every year, it is thought that the industr}" may become of con-

siderable commercial importance in supplying forage to sections of

country farther west.

Egyptian cotton in the United States, L. H. Dewey {U. S. Dejpt.

Agr.^ Division of Botany Circ. 26^ pp. 9).—This circular reviews the

results obtained in the earlier and in the more recent experiments with

Egyptian cotton in this country, giving descriptions of 3 varieties of

Egyptian cotton and instituting a comparison of the soil and climatic

conditions of the 2 countries relative to cotton-growing areas. Egyp-
tian cotton, apparent!}" fully equal to the imported product, has been

successfully grown in southern Texas from selected acclimated seed,

and a successful hybrid has been obtained by crossing Mitafifi Egyp-
tian with Myers Big Boll. Tbe hybrid is said to produce a fiber very

similar to the Egyptian product and in some respects superior to the

Egyptian. In the opinion of the author the area Yhich can be devoted

to the culture of Egyptian cotton on a commercial scale in this country

must necessarily be. confined to the Gulf coast region, where the season
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iy long, and to tho inigated laiuls of the Southwest, the climatic and

soil conditions of these regions l)eing more similar to the Egyptian

conditions than elsewhere in the United States.

Cowpeas and corn for silage and fodder, W. Gettys ( U. S. Dept.

Alyr., Division of Agrostolojy Give. pp. 10^ figs. 2).—The desira-

bilit}^ and practical possibility of growing corn and cowpeas together

for silage and forage purposes are set forth by the author, his own
experience in growing, handling, and feeding these crops being made
the basis of the discussion.

Details as regards the author’s methods of planting, cultivating, and

harvesting the crops together are given. Whip-poor-will cowpea is

considered the best variety for growing with corn. No noticeably

injurious effect on the quality of the butter has been observed from

feeding corn-and-cowpea silage to milch cows. Sowing cowpeas as a

catch crop after wheat proved profftable in the author’s experience.

The pea vines were used for forage and the peas saved separatel}^

Influence of the time of harvesting on the yield and quality of

hops, W. Behrend (Bl. Gersten^ Ilopfen., und Kartoffelhau 1 {1899).,

No. 12^p>p- d^9-J^7S).—Hops were gathered at regular intervals of 5

days each from August 25, when they were of a pure green color, to

September IT, when they were of a yellowish color, decked with

reddish specks. The yields of fresh and air-dried hops, amount of

resin and coloring material in the hops at different dates of gathering,

and the character of the beer made with them were determined.

The late harvested hops gave the more satisfactory results in nearly

every respect. In yield of air-dry substance and resin content, and

in the taste and character of the beer made from the hops, each later

harvest surpassed the one preceding. Relative to the fermentation

period, acid content of the beer, and the color of the beer, no differ-

ences traceable to differences in the harvesting period could be detected.

The content of coloring material in the hops decreased with the late-

ness of the harvesting.

The results of the investigation lead to the conclusion that the best

time for harvesting hops is shortly after the appearance of the char-

acteristic yellow color and reddish-colored ffecks.

Influence of size of seed tubers on the yield of potatoes,

Clausen {Landw. WcJmM. Scldesitrig-Idolstem
^ 50 {1900), No. p>p.

62-6

d

).—Experiments were made in planting Danish, English, and

Blue Six Weeks seed potatoes of different sizes under like conditions

on good soil. In every instance the greatest yields were obtained

from the largest-sized seed, and the largest proportional gains were

made by the early Blue Six Weeks potatoes. The author draws the

following conclusions from the results obtained in the experiments:

Large seed tubers insure, through the greater amount of nourishment

which they furnish to the young plants, a stronger growth and a bet-
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ter yield than small tubers. This result is especially noticeable in diy

seasons. Early maturing varieties are more benefited by planting-

large seed tubers than varieties having a longer period of vegetation.

Large seed tul3ers are especialh’^ desirable in light soils.

Culture of wheat,and oats on the experimental fields at Grig-

non, P. P. Deheraix (Ann. Agron.^ 26 (1900)^ Ao. 7, 20-33).—
The relative values of large and small grains for seed wheat, and the

proper place for oats in a system of field rotation were investigated.

Both crops were sown in fields on which crops of beets, potatoes, or

clover had been cultivated the preceding season. The yields of wheat

obtained from the plats seeded with large grains were slightly better

than those where small seed had been used. The best results with

both wheat and oats were obtained on the plats which had grown a

crop of beets the preceding season, and the poorest results from the

field which had been in clover.

Report of the agricultural department, J. H. Shepperd {North Dakota Sta.

Rpt. 1899, pp. 41-45).—A short outline review ot the work of the dejiartment during

the year, with a reprint of the conclusions in bulletins 38 to 40 of the station.

Report of barley experiments in Denmark during 1898, C. Soxne {Tidsskr.

Landbr. PlanteavJ, 5 {1899), jp- 148-172).

Report of culture experiments with malt barley during 1897, C. Soxxe
{Tids.skr. Landbr. Planteavl, 5 {1899), ijp. 39-62).

Malt barley and its culture in Norway, A. Keogvig {Tidsskr. Xorske Landbr.,

7 {1900), No. 4, IP- 145-155).

Studies of plant variation and improvement, with special reference to

Goldthorpe barley, AV. Johaxxsex ( Tidsskr. Landbr. Planteavl, 5 {1899) , jp. 63-90 ).

—

The author gives data and discussions bearing on the relation of grain iveight to the

Nitrogen content of Goldthorpe barley, and the effect of different factors on this

-relation, like growing place, time of sowing, thickness of sowing, influence of season,

etc. F. W. WOLL.

Investigation of the quality of upper Bavarian barley grown in 1899,
R. Ulrich {Yrtljschr. Bayer. Landic. Bathes, 5 {1900), No. 2, pp. 125-137).—Compara-
tive data as to the physical characteristics, germinative power, color, odor, specific

gravity, etc., of barley grown in 20 different districts of Bavaria.

The harvest and sale of barley {Dent. Landw. Presse, 27 {1900), No. 55, p. 699 ).

—

An abstract is here made of an article on this subject by Remy. From the figures

given it is shown that the yellow ripe stage is the earliest condition in which barley

should be cut. For brewing purposes, however, it increases in value up to the dead

ripe stage.

Some analyses of Norwegian barley, F. FI. AVerexskiold {Tidsskr. Norske

Landbr., 7 {1900), No. 2,pp. 68-74)-—Complete analyses of 10 samples of 6-rowed bar-

ley and 7 of 2-rowed barley are given, with discussion of their malting qualities and
other characteristics. All but 4 of the samples were grown in Norway. In No. 3,

pp. 109-114, of the same periodical, the author gives additional analyses of Norwegian
barley.

—

f. w. woll.

Tests of commercial fertilizers on maize, A. Carre {SemaineAgr., 20 {1900),No.

999, 2P- 218, 219).—In Flaute-Garonne nitrate of soda was especially valuable for corn

in dry years. In rainy years the nitrate caused an excessive growth of stalk as compared
with the grain yield. In such years su]ierphosphate and potash increased the grain

yield. A formula containing from 400 to 600 kg. of superphosphate and 200 kg. of

nitrate of soda, applied in drills, is recommended for the soils of the district.
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Forage crops, J. S. Moore {Misss!ssip2n Sta. Ilpt. 1899, pp. 29, 30).—Data on the

yield of sorghum, velvet beans, and Dwarf Essex rape grown at the station. Sor-

ghum planted in rows 3 ft. apart yielded at the rate of 8.95 tons of field-cured hay
per acre; planted broadcast with peas, 5.86 tons per acre; and planted broadcast

alone, 4.24 tons per acre. When planted September 15 in rows 3 ft. apart sorghum
yielded at the rate of 5.65 tons of hay, containing 10 per cent moisture, 2 months
from date of planting.

Analyses of sorghum and forage plants, W. R. Perkins and E. B. Ferris

{Mississi^pyi Sta. Rpt. 1899, pp. 39, 40).—Analyses with reference to the sugar content

of 23 f^hmples of sorghum and food analyses of carpet grass; kidney bean; sorghum
hay; rape, sun dried; corn and cob, glazed stage; corn fodder; corn tops; prepared

feed; velvet-bean hay; Johnson grass hay; peavine hay; cotton seed; cotton-seed

meal; wheat shorts; wheat bran; corn-and-cob meal; corn silage; rape, winter grown;

and sorghum silage.

Sundry forage crops, J. L. Hills
(
Vermont Sta. Rpt. 1899, p. 308).—The rela-

tive productiveness and composition of 6 nonsaccharine sorghums, soy beans, and 2

vetches grown from seed imported from Russia by this Department are shown in a

table. The sorghums tested were not thought adapted to Vermont. The soy bean

was considered a promising forage crop. The vetches from imported seed did no

better than crops grown from domestic seed.

Forage plants in' Washington, W. J. Spillman {Washington Sta. Bui. 41, pp.

GO, map 1, figs, id).—Part 1 of this bulletin discusses the climatic divisions of the

State, giving notes on the wheat-growing, grazing, and alfalfa sections; and part 2,

the leguminous grasses and other forage plants which may be grown in the State,

with cultural notes and the results that have been thus far obtained with some of

different.species at the experiment station. Part 3 classifies Washington farm crops

with especial reference to the different sections of the State, and part 4 gives sugges-

tions with regard to the seeding and management of pastures and meadows. A
rainfall map of the State concludes the bulletin.

Conversion of arable land to pasture, W. J. Malden (hoRdon.- Kegan Paul,

Trench, Trubner & Co., 1898, 190).

Lupines and vetches for -winter growth {California Fruit Grower, 25 {1900),

No. 638, p. 6)

.

—Notes on the different varieties of lupines and vetches which have

been grown at the State agricultural experiment station and substations, with

recommendations as to seeding and directions for obtaining seed.

Varieties of oats compared {Queensland Agr. Jour., 7 {1900), No. 1, p. 12 ).

—

An account of some experiments with oats conducted by R. P. Wright at the West
of Scotland Agricultural College is given. Tam Finlay was the best all-round

variety grown, so far as yield of straw was concerned. It tillered best and was the

latest variety grown. Tartar King was the earliest variety grown, while Pioneer

gave the largest yield of grain. -

The selection of potatoes for seed purposes, H. L. Bolley {North Dakota Sta.

Rpt. 1899, ]). 28).—The work of testing the value of large and small potatoes from

the same vine for seed purposes was continued for the sixth season (E. S. R.,9, p.

942), using 5 varieties of potatoes. The seed tubers used were selected from the pre-

ceding year’s pedigreed crop.

“The results again affirm those of previous years. A mature bud from one vine

thus proved to be as good as any other from the same vine when furnished with the

same weight of tuber piece. During six seasons of continuous selection of a small

potato from the same vine or strain the work has not tended to Hun out’ the crop.

The products from this sort of selection seem to have been each year neither better

nor worse than those from the line of selection in which the biggest and best tuber

was always taken. Soil and cultivation seem to be the main elements in causing a

variation in the standard of a potato strain.”



FIELD CROPS. 235

Tests of varities of potatoes in 1898, A. Fluckigp:r {Jahresber. Landio. Schule

Riitii, 1.898-99, pp. 76-80).—In addition to data as to the yields of 28 varieties, sug-

gestions regarding the handling of seed potatoes are given. It is considered good

practice in early spring to place the potatoes in dry sand. This induces a shrinking

tip of the tubers and prevents sprouting until they are planted. Potatoes thus

treated have given from 22 to 30 per cent higher yields.

Wheat straw for potatoes, A. M. Hovell {Agr. Gaz. New South Wales, 11 {1900),

No. 1, pp. -^Discussion of the use and value of straw as a mulch for potatoes.

Fertilizer experiments with potatoes, E. Zachaeewicz {Prog. Agr. et YU. {Ed.

UEst), 21 {1900), No. 16, jyp- 484-487).—Oil meal was compared with a mixture of

oil meal, chlorid of potash, and superphosphate and with complete commercial

fertilizers for potatoes on a soil rich in nitrogen but poor in potash and phosphoric

acid. The amounts of the fertilizers used in each instance and the yields obtained

with 2 varieties of potatoes are tabulated. The profit from the use of the oil meal

alone was $63.11; from the oil meal and mineral fertilizers, $102.96, and from com-

plete commercial fertilizers, $283.90 per hectare.

Rice culture in the United States, S. A. Knapp {U. S. Dept. Agr., Farmers’

Bui. 110, pp. 28)

.

—This is a popular bulletin based on Bulletin 22 of the Division of

Botany of this Department (E. S. R., 12, p. 46) . Varieties of rice grown in this coun-

try, rice-growing sections, importation and production of rice, rice lands, methods of

culture and milling, value as a food, rice by-products, effects of fashion in rice, new
wholesale methods of rice production in Louisiana and Texas, prospects of the exten-

sion of the rice industry, labor problems, etc., are the iDrincipal subjects considered.

An impetus of considerable importance has lately been given to the rice industry in

this country by the introduction of the Japanese variety of rice Kiushu, which is

about 25 per cent more productive than the Honduras variety usually grown, and

which possesses superior milling qualities.

On the cultivation and treating of rice in Jamaica, R. H. Lindo {Jour.

Jamaica Agr. Soc., 4 {1900), No. 7 , pp. 485-444)’—Complete cultural directions are

given, including thrashing, drying, hulling, and preparing for market.

Peculiar frost injuries to rye, Frank {Deut. Jjandw. Presse, 27 {1900), No. 51,

p. 653, figs. 2):—Late frosts in May seriously injured rye. Some plants were entirely

killed and others only slightly affected. Plants injured to different degrees, as shown
by after growth, are figured and described.

Sugar beets at the experiment station at Capelle, Desprez Sons {Jour. Agr.

Prat, 1900, II, No. 31, pp. 160, 161; Semaine Agr., 20 {1900), No. 1002, p. 242).—
The comparative yields per square meter of roots and leaves of sugar beets, percent-

age sugar content and purity of the juice, etc., are given for 4 experimental plats for

each of the years 1896-1900. The beets were harvested July 22 of each year.

Sugar beets, C. H. Jones and B. O. White
(
Vermont Sta. Rpt. 1899, pp. 146,

147 ).—The average weight of beets grown in 1898 was 20 oz.’; average sugar content,

13.3 per cent; purity coefficient, 83.1 j>er cent. From results attained the authors

conclude that, though a good grade of beets may be grown in Vermont, yet, owing
to the restricted area and short growing season, it will be difficult, if not impossible,

to establish the sugar industry in the State.

Sugar beet experiments, E. F. Ladd {North Dakota Sta. Rpt. 1899, pp. 14-17 ).

—

The' analyses of 82 samples of sugar beets grown in cooperative experiments with

farmers throughout the State are given. They show an average of 12.9 per cent

sugar content with a coefficient of purity of 78 per cent. The season was not favor-

able for best results. See E. S. R., 11, p. 241, for an account of similar work in 1898.

The work of the agricultural experiment stations on tobacco, J. I. Schulte
and M. Whitney

(
Y.'S. Dept. Agr. Rpt. 63, pp. 48).—A'summary is here given of the

results obtained in all the experimental work thus far undertaken by the agricultural

experiment stations in this country and Canada in the growing, curing, and handling

of tobacco; and suggestions given regarding further experimental work.
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Cultivation of tobacco, J. M. Priego {El cultim del tahaco. Madrid: M. G. Iler-

ncuidez, 1899, pp. 130, pi. 1. Biblioteca del agricultor, v. 1).

Tobacco, its culture and biology, C. J. Koning {Leipsic: Wilhelm Engelmann,

,1900, pp. 85, figs. 15).

Growing tobacco under cover {Tradesman, 43 {1900), No. 11, p. 59).—Some
figures on the growing of tobacco under slat arbors and arbors covered with cheese

cloth in Florida are given and methods of overhead irrigation of the tobacco by
revolving sprinklers noted.

Tobacco : Methods of culture and manufacture, M. M. Garcia
( Tahaco: nocio-

nes de cultivo y elahoracion. Valencia: Imp. de El correo de Valencia, 1899, pp. 44, pi. 1).

Observations on the growth and products of wheat plants of known
selected pedigree, H. L. Bolley {North Dakota Sta. Rpt. 1899, pp. 19, 20).—This

is an account of the comparative yields for 2 seasons of large grains of seed wheat
selected from plants grown from large grains and of small grains selected from plants

grown from small grains. The yields obtained from the large seed have been the

better. The experiment is being continued.

' HORTICULTURE.

The fertilizer requirements of asparagus, J. Honig and E.

. Haselhoff (BraimscJmeig Landw. Ztg.^ 68 (1900)^ Nos. 102,

103; 106).—In addition to the authors’ experiments here reported,

the works of Paschen, Lierke, and Colomb on the culture and analysis

of asparagus are drawn upon. The average weight and composition

of asparagus on a hectare are shown to be as follows:

Yield and. composition of asparagus.

- Fresh
weight.

Dry matter. Nitrogen. Phosphor-
ic acid.

Potash.

Asparagus stalks
Kg.
4.000

600
9.000

Per cent.

6. 25
29. 00
23.00

Kg.
250
175

3,000

Kg.
12,875
6,000

47, 100

Kg.
4,375
1,580

10, 770

Kg.
10, 625
4,935

63, 900
Asparagus berries
Whole plant, without berries

Total 65, 975 16, 725 79, 460

The fertilizing requirements of a crop of asparagus is thus seen to

be about 58.9 lbs. of nitrogen, 15.2 lbs. of phosphoric acid, and 71.77

lbs. of potash per acre. These figures increased or decreased by about

one-third give the maximum and minimum limits, respectively, of

these elements required by a crop in different seasons. About 18,000

lbs. of cattle manure would supply asparagus with all the essential

elements required for a crop grown on one acre. A number of fer-

tilizer formulas containing commercial fertilizer and furnishing nitro-

gen, phosphoric acid, and potash in about the right proportions for

asparagus are given.

The South Haven report for 1899, L. R. Taft and S. H. Fulton
{Michigan Sta. Bid. 177, ])]). 17-56).—This is a report on tests of

varieties of fruits similar in character to those previously reported

(E. S. R., 10, p. 49). Some work in spraying, pruning, and fertilizing

is briefly noted, and tabular matter given which shows the blooming



HORTICULTURE. 237

and ripening periods, characteristics of the form, color, etc., of 151

varieties of strawberries, 62 raspberries, 2t> blackberries, 23 currants,

20 gooseberries, 69 cherries, 19 peaches, 55 pears, 10 quinces, 16

plums, 103 grapes, and 122 apples. Brief notes on a number of vari-

eties of nuts, including almonds, chestnuts, tilberts, and walnuts, are

also given, together with descriptions of a number of varieties of

fruits which have not been described in previous reports of the station.

Following the severe freeze of the winter of 1898, experiments were

made in pruning back peach trees which had been more or less injured.

The authors summarize the results obtained in this experiment brie%
as follows:

“Very severe pruning or removing all the tops down to the stumps of main

branches proved dangerous to the life of the trees. More moderate pruning or cut-

ting back on branches from one-half to three-fourths of an inch in diameter gave

good results. Trees pruned in the ordinary way were not, at the close of the season,

in quite so good condition as those pruned more severely. These results are not con-

sidered conclusive.”

Early spraying with copper sulphate solution in March proved, under

ordinary conditions, an edectual remedy for leaf curl.

Pollination in orchards, S. IV. Fletcher {Nero York Cornell Sta.

Bui. 181^ 2W' 8JfO-36Jf, Jigs. 23).
—This bulletin discusses popular!}^

various reasons wh}^ flowers of orchard trees often fail to set fruit,

and the general subject of self-sterility of orchard fruits, giving sug-

gestions based on the experience of the author and others as to the

planting of mixed orchards so as to overcome these defects.

Vigorous growth of wood, fungus diseases, frost injury, and con-

tinuous rain during the blooming season are given as some of the

factors which prevent the setting of fruit. “In general the cause of

self-sterility is that the pollen of a variety is unable to fertilize the

pistils of that same variety.” Self-sterilit}", however, is not a constant

character, and some varieties which are self-sterile under certain con-

ditions may be nearly self-fertile under more favorable conditions.

Orchard fruits can not be separated into self-sterile and self-fertile

varieties. The following list, based on the author’s experience and on

the reports of over 500 fruit growers, is considered a conservative list

of varieties which tend toward self-sterility, and which, therefore,

should not be planted alone in large blocks:

“Pears.—Angouleme (Duchess)
,
Bartlett, Clapp, Idaho, Kieffer, Xelis. Apples .

—

Bellflower, Primate, Spitzenburg, Willow Twig, Winesap. Plums .—Coe Golden

Drop, French Prune, Italian Prune, Kelsey, Marianna, Miner, Ogon, Peach, Sat-

suma. Wild Goose, and, according to Waugh and Kerr, all other varieties of native

plums except Robinson. Peach.—Susquehanna. Apricot .

—
“White Nicholas. Cher-

ries.—Napoleon, Belle de Choisy, Reine Hortense. Most of these varieties are self-

fertile in some places, but the weight 6f evidence shows them to be uncertain.”

The mutual affinity of certain varieties for cross pollinating each

other, the necessity for planting with self-sterile trees, trees which
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may serve as pollinizers for them, and the good effects of cross polli-

nation over self-pollination of certain varieties, are discussed at con-

siderable length. The results ol)tained at the station in self and cross

pollinating experiments with a number of varieties of different fruits

are shown by the aid of figures. Suggestions are also given regarding

the selection, distribution, and planting of trees largely intended a;^

pollinizers in orchards. The advantages of generally mixed plantings

is pointed out, and notes are given on pollen distribution by the aid

of wind and insects.

Report of the horticulturist, F. A. Waugh {Vermont Sta. Bpt.

1899^ pjj. 189-^251^ figs. 5).—The subjects here reported upon are the.

pollination of plums, types of European plums in America, hybrid

plums, geography of variation in the genus Primus in America, and

varieties and culture of cherries in Vermont.

Pollination ofplums (pp. 189-209, figs. 2).-—This subject has been

previously reported upon (E. S. R., 11, p. 317). Further work has

strengthened the previous conclusions of the author, that for all prac-

tical purposes native and Japanese plums may be considered self-

sterile, and that in order to insure fecundation of the blossoms varieties

in orchards must be mixed. In mixing the varieties for purposes of

pollination, the following points should be observed: (1) Blossoming

season; (2) mutual affinity; (3) amount of pollen borne, and (1) the I

value of the pollenizer as a fruit bearer. The time of blossoming

each year has been found quite uniform. A map with “isophenal” 1

lines is given showing the blossoming season of Wild Goose in differ-

ent latitudes for 1899. The mutual affinity of certain well-known ij-

varieties as pollenizers for each other is discussed, and a table of vari- I

eties given with a list of recommended pollenizers for each. Previous
|

work, which demonstrated that insects are necessary to pollination, I

has been confirmed. The wind, if of any use in cross fertilizing plums,

plays a very subordinate part. A list of insects captured on plum
j

blossoms in Oklahoma, Vlaryland, Iowa, and Vermont is shown. The I

honeybee performs by far the greater part of the pollination. The I;

uselessness of spraying while the trees are in blossom is pointed out. i

The cause of the phenomenon known as June drop was investigated.
|

Careful examination of the sound and fallen fruit showed this trouble L

to be due to 3 principal causes: (1) nonpollination; (2) curculio, and
|

(3) the struggle of the fruit on the stem for existence. In the exami-
ji

nation of the fallen fruit of 9 different varieties only II per cent had
j

been fecundated. Nonfecundated fruit usuall}^ falls in June, while
j

the larger amount of the fruit attacked hy the curculio falls in July.
i

A large number of fruits often set on a single fruit spur. As only a
|

part of these can develop the weaker are crowded off', even though
jj

well fertilized and free from curculio attacks. In combating the June
j

drop the struggle for existence may be left out of consideration.
i
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The question of pollination is also a matter which should be considered

when the orchard is set. The curculio is the factor to be guarded

against, particularly as this cause ma}^ reduce the crop to a total loss.

Tijpes of Extropeanplums in America (pp. 210-218).—Both the older

and the more modern types of European plums are considered in some

detail and a classitication given of present da}^ types. The following

groups are distinguished: Myrobalan, Damsons, Reine Claude, Dame
Aubert, prunes, Perdrigons, Diamond, Bradshaw, and Lombard.

Varieties which fall under each group are noted.

Ilyhriclp>lnms (pp. 218-230, figs. 2).—In this continuation of previous

work (E. S. R., 11, p. IT), the question of the hybrid parentage is

further discussed, the parentage of 18 known M^brids being given,

together with notes of the 3"ear on 39 hybrid varieties.

Geocjrapliy of variation in the genus Primus in America (pp. 231-

239).—This is a discussion of the variation of native American species

of Primus which occurs in difierent sections of the country, illustrated

b}^ 2 maps which show the general trend of the distribution of the

several species series. Three points are made the basis of discussion:

‘‘(1) the striking parallelism of modification which obtains in the

several species series; (2) the relation of this modification to geo-

graphical distribution; and (3) the application of a uniform s^^stem of

nomenclature to the genus which shall exhibit the several groups in

their proper relationships and with due perspective.” The Americana,

Chickasaw, Hortulana, Maritima, Sand Cheny, Choke Cheriy, and

Black Cheriy series are discussed geographical!}" and characterized;

and a systematic summary given of the various series, species, and

varieties. The preferred botanical names are noted with principal

synonymy. In the preferred names, certain changes are suggested

which "'seem to help toward putting the nomenclature of the genus

Primus on a more uniform basis and to show more clearly the impor-

tant natural relations existing between the various members of the

several series.” A fact developed in the author’s study is that the

Americana series of plums is continuous from New Brunswick to the

Mexican border. Characteristic changes occur in the difierent lati-

tudes, but ‘"there is no break either in the geographical distribution or

in the gradual morphological modification of the series.”

Field notes on cherries (pp. 240-251, figs 5).^—These notes are based

on results obtained with a number of A-arieties sent out by the station

to different parts of the State some years previous. In general only

sour cherries succeed in Vermont, more especially those of theMorello

class. Descriptive, historical, and nomenclatural notes are given

on 18 A"arieties, followed by general, cultural, and marketing notes.

The A"arieties recommended for use on the ordinary farm, noted in the

decreasing order of their desirablity, are as follows: Morello, ]\Iont-

morency, Brusseler Braun, Ragg, Bessarabian, Schatten Amarelle,



240 EXPEKIMENT STATION RECOED.

Girotte du Nord, and J uneat Amarelle. The author notes that there

is a ready and profitable home market in Vermont for 25 times the

amount of cherries now grown, and that cherries are easier to grow -

than potatoes.

Facts and opinions about plums and plum growing in Iowa,

J. Craig {Iowa Sta. Bui. 1^6., 233-303.^ figs. 33).—This bulletin sets

forth some of the facts obtained in an investigation of the plum indus-

try in Iowa relative to the character, blossoming period, hardiness,

popularity, etc., of a large number of varieties grown witkin the State;

presents an epitome of the experiences of many orchardists on plum
culture in different parts of the State; describes 118 varieties of plums,

and gives directions for planting, cultivating, pruning, spraying, thin-

ing, topgrafting, selection of plum stocks, and the planting of plums

with regard to cross pollination.

The relative hardiness of -the fruit buds of a large number of varie-

ties of plums grown in different parts of the State was determined by

examination of buds sent in to the station in the spring of 1899. The
data obtained are tabulated, and are instructive “from the standpoint

of exhibiting class characteristics, varietal differences, and effect of

locality upon variety.”

The characteristics of all the leading types of plums, as shown by

their behavior in Iowa, are summarized comparatively in tabular form.

From these data the author bases his belief that the chief reliance of

Iowa plum growers must be placed upon varieties of the Americana

group. The improvement of this group of plums by Iowa horticul-

turists is pointed out. From circular letters addressed to leading fruit I

growers, the varieties De Soto, Hawkeye, and Wyant of the Americana
|

group and Vlinor of the species Hortulana are shown to be the most

popular plums grown in Iowa for both market purposes and for home
use. The Domestica and Japanese plums are practically uncultivated

in Iowa except in the 4 southern tiers of counties. Lombard and

Green Gage of the Domestica and Burbank and Abundant of the

Japanese are the favorite varieties grown.

The author suggests lists of varieties of plums for planting in each

of the 9 tiers of counties of the State. The curculio, gouger, aphis,

and rot are mentioned as the most serious enemies of native and

Domestica plums. Of the Japanese plums, rot is the enemy of great-

est importance.

Fertilizing self-sterile grapes, S. A. Beach {Ifew York State Sta.

Bui. 169^ gjp. 331-371., pis. 3).—Work of the author in testing the

self-fertility of grapes has been previously noted (E. S. R., 11, p. 248).

The present work reports a study of the question whether some grapes

are better than others for fertilizing the self-sterile kinds. The work
has been carried out in 3 different sections of the State. Cross pollina-

tion was effected by brushing the bunches of the 2 varieties to be cross
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pollinated' together or by inclosing the variety furnishing pollen with

the variet}" to be pollinated in a paper hag and shaking the 2 together.

Paper bags were used in each instance to prevent cross fertilization by

foreign pollen.

“ Twelve nearly or quite self-stejile varieties were treated with pollen from 1 or

more of 24 varieties ranging from perfectl}^ self-fertile to self-sterile. The results are

given in the body of the bulletin, both in detail and summarized.

“The use of self-sterile varieties as pollenizers for other self-sterile varieties resulted

in failure. Self-sterile varieties fertilized with varieties not strongly self-fertile pro-

duced clusters varying in compactness about as did the bunches of the pollinating

variety. Self- fertile sorts, with rare exceptions, gave good results when used as

fertilizers for either partially self-sterile or completely self-sterile varieties. From
study of the effect of pollen from different varieties upon the same self-sterile variety,

it seems probable that failure to set fruit may be due to several causes, such as

dropping off of blossom buds before they open or poor condition of the vine; but the

most common cause is imperfect pollination due to impotent pollen.

“ Lists are given of varieties, both strongly self-fertile and imperfectly self-fertile

or self-sterile, which blossom very early, medium early, in mid-season, medium late,

late, and very late.”

Bench grafting resistant vines, F. T. Bioletti and A. M. dal Piaz

(California Sta. Bui. 127
^

^0).—The gradual spread of the

phylloxera in California vineyards, necessitating their reestablishment

on resistant roots, has led the authors to carry out extensive investi-

gations as to the most suitable varieties for this purpose, the best

methods of grafting the same, and the grafting of vinifera varieties

upon various resistant stocks. Cuttings imported from France were

so damaged during transportation as to make desirable the use of only

California-grown cuttings in the experiments.

The 3 most resistant stocks used in 1898 were Riparia Gloire de

iMontpellier, P. grande glabre, and Rupestris St. George. Twelve
vinifera varieties grew well and made good unions on the first, 14 on

the second, and 13 on the third. Brief detailed notes on the growth
in 1899 of each of these varieties are given, as well as of the growth
of some other varieties and of certain crosses of Rupestris on its own
roots.

In 1899 the experiments consisted chiefly of tests of methods of

grafting and of planting in the nursery. Ten varieties of American
grapes were used as stocks, the varieties Zinfandel, Mondeuse, Tokay,

and Ferrara as scions, and 3 varieties for rooting experiments.

The proportion of successful unions obtained by the different methods
of grafting and with the different stocks is shown in the folloAving tab-

ular summary.
80.58—No. 3 4
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Tabular review of <jrafting experiments.

Nature of experiment.

1 . Proportion of
unions.

Remarks
Fir.st

class.

Second
class.

Champin grafts
Per cent.

1 44
Per cent.

11

'

English cleft grafts 37 6 Unions very complete.
Scions with two eyes 46 13
Scions with one eye 38 7
Grafts callnsed in sand 61 7
Grafts callnsed in straw 46 12

!

Unions weak.
Grafts not callnsed 26 13

1
Growth rather short.

Zinfandel on Rupestris St. George 64 11 Good growth.
Mondeuse on Rupestris St. George 54 10 Do.
Ferrara on Rupestris St. George lb 9 Very .strong growth.
Tokay on Ruy^estris St. George 60 6 Strong growth.
Rupestris St. George as stock 64 11
Riparia Gloire de IMontpellier as stock 15 12 Do.
Herbemont 0 0
Lenoir

,
1 2

Cunningham ' 7 4
American Rulander 0 0
Munson, rooted vines 69 0 Good growth.
America, rooted vines 0 30
Cdiampini, rooted vines 0 0
Elvicand, rooted vines .•. 0 0

‘
‘ The figures in the above table must not be taken as representing the exact relative

values of the various methods and varieties comiDared, but . . . may be considered as I

valuable indications. ”

Relative to the influence of the scions on the growth of the grafts, I

the authors state as follows:

“The Mondeuse, though quite satisfactory, gave a smaller percentage of success-

ful grafts than any of the others. They started later than the Zinfandel, and, though

the growth and root system were somewhat stronger, the wood was not quite so well I

matured. The Zinfandel did very well, giving 64 per cent of good grafts and making

good growth. The black Ferrara, however, made almost phenomenal growth and

yielded 75 per cent of first-class unions. The growth of the Tokay was almost equal

to that of the Ferrara, but the number of successful grafts rather less—60 j^er cent.”

The harmful results following neglect in cutting the raflia or other

binding material or not trimming away the roots put out by the scions

is illustrated by photographic reproductions of several deformed

specimens.

The experiments in rooting 580 cuttings of Rupestris St. George, 40

of Riparia Gloire de Montpellier, and 45 of Solonis resulted in 83 per

cent of well-rooted vines in the first instance and 80 in the second, a

Botanical descriptions are given of these 3 most promising resistant j!;

stocks for use in California, and the difference in character of their

root systems is illustrated.

Some of the conclusions of the authors relative to the results of the

whole work are as follows: '
k

“A cutting graft of suitable varieties makes as large and vigorous growth as a 1

simple cutting, so that by the method of bench grafting no time is lost in establishing

a resistant vineyard.

“Resistant varieties which are difficult to root but easy to graft when old, such as

Lenoir, should not be bench grafted.

“Care in callusing, planting, and treatment in nursery, and especially in keeping
[
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the grafts moist from the time they are made till they are in the callusiiig bed, will

enable even an inexperienced grafter to obtain at least 60 per cent of good, grafted

jolants.

Callusing in sand insures more perfect unions and a larger percentage of suc-

cessful grafts than planting directly in the nursery.

“The moisture in the callusing bed should not be excessive, and the temperature

should be relatively warm. .

'

“The growing grafts should be watched closely in order to see that the roots of

the scions are removed before they become large, and that the raffia is cut before it

strangles the graft.

“The English cleft graft is preferable to the Champin graft, because it gives more

perfect unions and can be made with more accuracy and rapidity.

“Scions of two eyes are preferable to those of one eye, as they give more chances

of success.

“Rupestris St. George seems to be remarkably adapted to California soils (except

the heaviest clays) and conditions, and is to be preferred to any variety yet tested

here wherever deep penetration of roots is possible and desirable.

“All the eyes of the Rupestris stock should be cut out deeply and carefully.

“A vigorous and large-growing vinifera scion promotes an equally vigorous and

large growth of Rupestris St. George used as stock.”

The forcing of plants by ether, J. Fischer {Amer. Gard.^^l (1900),

Ados. ^8S, j)p. 358-360, Jigs, d; 28d, jjp. 373, 373).—According to the

author, the resting period of a plant when growth is almost or entirel}"

discontinued should be distinguished from the “forced inactivity” of

a plant which results from surrounding conditions, as extreme cold or

lack of moisture, which make growth impossible. The effects of ether

vapor in stimulating into early growth and bloom ma}^ find a profitable

application in the former condition, while in the latter it is without

appreciable effect. The resting period of plants is divided into 3

stages—early rest, middle rest, and after rest, corresponding to decrease

in growth, complete rest, and increasing activity, respectively. With
the lilac the winter buds are said to be in early rest until midsummer,
then in middle rest until the end of October. From the end of October

until the end of December or first of January they are in the after

-

rest stage, “when all of the buds emerge from the resting condition

and are held in a condition of forced inactivit}" by the cold season.”

During the stages of early and middle rest the stimulating inffuence

of ether vapor is very small and practically without value. It is

during the stage of after rest that its use is most effective.

According to the author, the treatment with ether must always be

given plants which have not lost or are losing their leaves. “In gen-

eral it is only in the after-resting stage that etherization is of practical

value. Exact dates for the earliest forcing of different species can not

be given because the differences due to the season, varietv, and method
of culture are so great. In general it may be said that the ether

method makes it possible to force shrubs 3 to 6 weeks earlier than b}-

ordinary methods of culture.”

The author’s experiments with Tulip La Heine showed a gain in

earliness of from 8 to 12 days due to etherization. Etherized tulips
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did not hold the blooms so well. Good results were obtained in the

open-air forcing of several varieties of lilacs, Primus triloba^ and
Viburnum. ‘"No practical results have been reached in the etheriza-

tion of bulbs before the formation of the roots. It seems to be

dependent upon the fact that these structures, if etherized before the

roots are formed, are retarded.” The beech was considerably retarded

in its development by etherization. After the resting period, etheriza-

tion seems to have no influence upon the development except perhaps

to slightly hinder the growth of the shoots. As to the effect of ether-

ization on the color of the flowers, the author states that with lilacs

the color was weaker than in untreated specimens. With an exposure

of only 24 hours to the ether, the growth was not so rapid and the

color deeper.

“To develop strong colors, the plants [lilacs] should be placed in temperatures of

50 to 54° F. Very beautifully colored flowers have been produced at higher temper-

atures on Andenken and Louis Spath. . . , Splendidly developed flowers, pure

white, on Marly Rouge have been obtained by growing etherized specimens of the

plant at 62 to 72° F. in full light. Specimens of the same developed later without
etherization but under the same conditions otherwise produced sparing bunches of

reddish-gray flowers.
’ ’

Details are given for constructing apparatus in which plants may be

etherized and specific directions given for etherizing lilacs, azaleas,

Viburmmi ojyulus^ Amygdalacete, Spiraea, Pijrus fioribunda^ Staphylea

colchica^ Deutzia gracilis, lil}" of the valley, and tulips. The sum-
marized directions of the author regarding etherization of plants are

as follows: Use only sulphuric ether. The etherizing apparatus should

consist of a chamber lined with tinfoil or made vapor-proof in some
other manner, with a vessel in the upper part from which ether may
be evaporated. The room temperature should be 62 to 66° F. in the

daytime, and may be allowed to drop to 58° F. at night. Plants

should be exposed to ether vapor 48 hours altogether; or, exposure 48

hours, ventilation 48 hours, and exposure again for 48 hours. For I

shrubs the amount used should be 14 oz. of ether for each 40 gal. of

air in the chamber. At the close of the exposure to ether, the plants I

should be brought into a warm room. Etherized plants require less
;

heat for their development than plants not so treated.

Report of tbe section of botany and horticulture, C. S. Crandall {Colorado j

Sta. Bpt. 1899, pjj. 32-34) —A brief report is given of the effect of the severe freeze of
|||

the winter of 1898-99 on the plum and apple orchards. Of 152 varieties of plums
j]

in the station orchard none escaped injury entirely and 30 were killed, as follows:

Chickasaw, 5; Beach plum, 1; Wild Goose, 6; Domestica, 6; Japanese, 7; Americana,

4; Hybrid, 1. Individual trees of 44 varieties produced some bloom, of which 37

were Americanas; 5 belonged to the Miner group; 2 were unclassified hybrids; and

1 was Primus besseyi. The young apple orchard suffered even greater loss than did

the plum orchard.

Report of the horticulturist, A. B. McKay {Ilississippi Sta. Rp>t 1899, }jp.

16-21).—The station irrigation plant is briefly described and an account given of the

small and orchard fruits recently planted at the station, with notes on their care.
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Report .of the horticulturist, C. B. W.'lLDron {Xorth Dakota Sta. Rpt. 1S99, pp.

47-51).'—This report reviews in outline the work of the year and notes the varieties

of garden vegetables which succeeded best. The white ash, which has been recom-

mended as one of the most promising trees for groves and timber belts in the State,

was subject to serious attacks during the year from borers and bark beetles that

appeared in such numbers as to destroy or cripple nearly all the trees. It is thought

from the present outlook that continued plantings of this tree must be abandoned.

In the fields the Rocky Mountain locust and Hessian fly were the most serious

insect pests of the year. Some notes are given regarding their control.

The chayote, E. Andre {Rev. Hort., 72-{1900), Xo. 15, j>p. 420
, 421, pi. 1).—This

tropical fruit or vegetable {Sechium edule) is illustrated and described and suggestions

given regarding its culture and uses.

Cultivation of pepper in Bombay, J. IV. IVollison {Agr. Ledger, 1900, Xo. 3

(
Yeg. Prod. ser. Xo. 48), pp. 23-26).—Methods of growing and harvesting the black

pepper of commerce.

The apple and how to grow it, G. B. Brackett {U. S. Dep>t. Agr., Farmers’ Bui.

113, pp. 32, figs. 10).—This bulletin is intended primarily for “the guidance of the

farmer in the propagation, cultivation, and care of the family orchard.” Lists of

varieties of apples suitable for culture in different sections of the country are given,

and these lists include many commercial varieties suitable for the same districts.

Utilization of orchard fruits and the gathering and disposing of the crop are also

discussed.

Apples in North Carolina {Bid. Xorth Carolina State Bd. Agr., 21 {1900), Xo.7, p)p.

40, pis. 4, figs. 19).—Poiiular directions for the culture of apples in North Carolina,

with suggestions regarding the most suitable varieties for different purposes and

descriptions of some 60 varieties. Papers on the advancement of apple culture in

the western part of the State, on the care in handling winter apples, preparing apples

for the market, and on the diseases and insects affecting apple trees in North Caro-

lina form the concluding portion of the bulletin.

The apples of France; planting and cultivation, manufacture of cider and
apple brandy, fruit production, E. Gautier {Les piommiers de France; plantations

et cultures, fabrication du cidre et des eaux-de vie de cidre, production fruitiere. Paris:

E. Brocherioux, 1899, pp). 87, pi. l,figs. 10).

Orchard technique: III. Growing the apple orchard, IV. B. Alwood {Vir-

ginia Sta. Bui. 99, pp. 53-79, figs. 12).—Detailed popular directions for laying out the

orchard, selecting nurseiy stock, planting trees, pruning, cultivating, etc.

Time of pruning affecting time of ripening apricots, J. IV. Mills {Pacific

Rural Press, 60 {1900), Xo. 5, p. 59).—The author pruned experimentally 12 varieties

of apricots. One-half of each variety was pruned in July after the fruit was taken

off and the other half late in December. The late pruning considerably retarded the

ripening period of the apricots, the last picking of the July-pruned trees being taken

off before the first picking of the December-pruned trees was rijie. This prolonging of

the picking season is considered an important factor in securing the crop without loss.

Varieties of sour cherries, U. P. Hedrick
( Ftah Sta. Bui. 64, pp. 43-49, fig. 1)

.

—
The author discusses the possibility and profits of sour-cherry culture in Utah and
describes 23 varieties growing at the station. A table is given showing the yields in

pounds and marketing period of the same varieties for the 2 years 1898 and 1899.

Small plantings of sour cherries throughout the State are urged. Brusseler Braune,

Carnation, Ostheim, and Sklanka are among the best varieties growing at the station.

Cherries in the West {Amer. Gard., 21 {1900), Xo. 293, p. 520).—From remarks
made at the Nurseryman’s Association it would seem that the Early Richmond, Dye-
house, and Montmorency were the most satisfactory varieties to grow in the West.
Cultivation of citrus fruits, E. Arno {La coltivazione degli agrumi. Palermo:

Alberto Reber, 1899, p>p. 447, figs. 36).—The botany of citrus fruits, chemical analysis

of constituent parts, favorable topographic and climatic conditions for growth, cul-
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tiire, fertilizing, iiijurioiiH pests, and the eeonoiny in growing citrus fruits are dis-

cussed.

Fruit culture in Q,ueensland—citrus culture, A. H. Benson
(
Queensland Acjr.

Jour., 7 [1900), No. 1, pp. 34S9)

.

—Popular directions regarding the cultivation and

manuring of citrus trees and on handling and packing the fruit.

Citrus regions of California, B. M. Belong {Pacific Rural Press, GO {1900), No. 6,

p. 84)

.

—A popular discussion of the orange and lemon lands and the conditions of

their culture.

Culture of the date palm {Agr. Jour. Cape Good Flope, 16 {1900), No. 12, pp.

742-744).—From investigations by the Cape Colony Department of Agriculture it

seems that a considerable number of these trees are now growing in Damaraland

and Namaqualand and the fruit forms no inconsiderable proportion of the food of

the poorer classes. In Damaraland the date palm is successfully cultivated at eleva-

tions of 3,000 to 3,500 ft. Above this height it is uncertain. Some information as

to the culture and habits of the date palm is included in the article.

Coffee culture in Queensland, H. Newport {Queensland Agr. Jour., 7 {1900),

No. 1, 'PP- 45-50, pis. 4)-—Puljnng and curing are the operations considered. Build-

ings and machinery for these operations and details of manipulation are given.

Coffee and india-rubber culture in Mexico, preceded by geographical and
statistical notes on Mexico, M. Romero {New York: G. P. Putnam’’ s Sons, 1898,

PP- 417).

Strawberries, C. S. Crandall and C. H. Potter {Colorado Sta. Bui. 53, pp. 27 ).

—

Detailed i:)opular directions for the culture, fertilizing, irrigation, selection, and pol-

linating of strawbemies, with descriptive notes on 74 varieties and a table showing

the comparative size, vigor, productiveness, etc., of the different varieties.

Strawberry trials {Amer. Card., 21 {1900), No. 290, p. 4G9, fig. 1).—A report is

here given on the test of varieties of strawberries grown at the trial grounds of

American Gardening in 1900. Some 18 of the better varieties are noted in detail.

Food for strawberries, A. H. Ward {Amer. Gard., 21 {1900), No. 294, P- 535).—

Manuring strawberries is’ considered. Rotten leaves, decayed wood, and fermented

peat ash in small quantities mixed with other vegetable substances are thought to

make a better compost for strawberries than animal manures. Nitrate of soda and

powdered phosphate of lime are also recommended, about 400 lbs. of the mixture

per acre being used.

Strawberry breeding, N. 0. Booth {Amer. Gard., 21 {1900), No. 294, pp- 534,

535).—Methods of breeding strawberries are given and the objects to be sought

noted. Some results secured at the Missouri and New York State experiment sta-

tions in breeding strawberries are given. Usually less than 1 desirable seedling can

be expected out of each 1,000 seedlings grown. In Missouri the varieties AVarfield

No. 2, Lady Rusk, Crescent, and Bubach No. 5 gave seedlings about 5 per cent of

which Avere considered worth saving beyond the first fruiting year. Crescent X
Sharpless has given a high percentage of good seedlings both in Missouri and New
York.

The Oregon evergreen blackberry, U. P. Hedrick
(
Utah Sta. Bui. 64, p>p. 50-54,

fig. 1).—Notes on the yields and characteristics of the Oregon evergreen blackberry,

with replies’ to letters of inquiry of 8 nurserymen regarding its origin, history, quali-

ties, cultivation, possibilities, etc.

Grapes for calcareous soils, F. Lavoux {Messager Agr., 5. ser., 1 {1900), No. 5,

pp). 187-191).—As, a result of tests on the experimental grounds at Charentes, lists of

varieties suitable for growing on light, dry, humid, and heavy soils, containing vari-

ous amounts of lime, are given.

Observations on the phenology and maturity of cultivated vines. Bonnet
and Vidal {Ann. JEcole Nat. Agr. Montpellier, 11 {1899-1900), pp. 329-359).—The
phenology and date of maturity of about 500 varieties of cultivated grapes growing

at the National Agricultural School grounds at Montpellier are recorded for the sea-
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son of 1899. A difference of 34 days was observed between the earliest and latest

varieties starting into growth, when all varieties were considered. With French

varieties alone a difference of 22 days was observed.

What grapes are best as pollenizers, F. FI. Hall and S. A. Beach {New York

State Sta. Bui 169, pojmlar ed., pp. 5).—This is a popular edition of Bulletin 169 of

the station (seep. 240).

Systems of grape pruning. irT the Mediterranean region, L. Ravaz {Ann.

Ecule N'at. Agr. Montpellier, 11 {1899-1900)
, pp. 315-328).—Mier considering com-

paratively and physiologically a number of different systems of grape pruning, the

author believes that with the vines, soils, and climate of the Mediterranean region

the older method of short pruning on low stocks is to be preferred to later methods

of long pruning, since more wine of a better quality is obtained. .

On the quantity and quality of the products of the vine, L. Ravaz {Ann.

Ecole Nat. Agr. Montpellier, 11 {1899-1900), pp. 329-333) .—TheoretioaX considerations

on increasing the quantity while maintaining the quality of viiie products.

The growing of herbaceous Calceolaris, W. Kleinheinz .{Amer. Gard., 21

{1900), No. 289, pp. 455, 456, fig. 4).—Cultural directions.

The clematis {Amer. Gard., 21 {1900), No. 293, p. 521).—Historical and cultural

notes, with remarks on hybridizing and on diseases and insects.

How to grow lilies, J..McGkegor {Amer. Gard., 21 {1900), No. 292, p. 504).—
Short paper covering time of potting the bulbs, removal to the house, temperature,

etc.
,
read by the author before the Pennsylvania Horticultural Society.

The history of the rose {Jour. Hort., 52 {1900), Nos. 2697, p. 478; 2702, p. 34;

2706, p. 132)

.

—The early history is dealt with especially.

Chronological contributions to the history of the sweet pea {Amer. Gard.,

21 {1900), No. 292, p. 501).—Historical notes on the sweet pea, beginning with its

introduction into England from Italy in 1696 and coming up to the present.

Nicholson’s dictionary of gardening. Supplement, G. Nicholson {Hyde

Park, Mass.: G. T. King, 1900, pp. 376, figs. 385).—This work siqDplements the au-

thor’s dictionary of gardening, bringing the matter up to date as far the letters A-F.

FORESTRY.

The density of forest crops, W. Schlich {Gard. Chron.^ 3. ser.^

27 (1900)^ fi7o. 705^pp. —The author undertakes to answer the

question as to the proper density of forest crops at which the fertility

of the soil is preserved, if not increased, and the most valuable class

of timber produced. The results of thousands of measurements are

given of Norway spruce, beech, oak, and Scotch pine, in which all

kinds of soils are considered. The average results are given in the

following table:
Density afforest crops.

Number of trees to the acre.

Age of wood. Norway
spruce.

Beech. Oak. Scotch
pine.

20 years O
O
C

O
o
oc

GO

o
o:

cTcfr-

2,800
1,790

2,700
1,140

1,900
1,250
850

30 years
40 years 1,150

770
640

50 years 1,020
660

420 620
60 years 560 310 460
70 years 490 440 240 360
80 years 400 330 200 290
90 years 330 260 160 240
100 years 290 220 140 200
110 years 260 190 120 180
120 years 250 160 105 160
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Experiments in forestry, C. S. Crandall {Colorado Sla. Rpt. 1899, pp. 34, 35).

—

Tlie station has continued experiments in forestry started in cooperation with the

Division of Forestry of this Department in 1896. On one of the forest plats nearly

4,000 plants of southernwood {Artemisia abrotanum) were planted as nurse plants for

conifers. The plants are said to have covered the ground completely and to serve

well as a protection for other plants, but to be of no other use, as they kill to the

ground each winter.

Some local conditions of forestry in Eng’land {Jour. Bd. Agr. \_Londori\,7 {1900)

,

No. 1, pp. 1-9)

.

—Notes are given on the distribution and growth in England and

Wales of a number of the more common forest trees, the diseases and injuries to which

they are subject, and market conditions.

Report of the Bureau of Forestry, T. Southworth {Rpt. Clerk Forestry, Ontario,

1899, j)p. 144, pbs. 8).—Notes are given on forestry methods, forest reserves, wind-

breaks, shelter plantings, street tree planting, etc. A compilation and history is

given of the Crown timber regulations to the present time.

Forest law in the United States, T. Cleveland, Jr. {Forester, 6 {1900), No. 7,

pp. 153-160).—The topics discussed in this paper are: Forest law in general, early

settlers and the forests, beginnings of a Federal forest policy, the Federal land policy,

and timber culture laws.

Railroad forestr37-, J. H. Sutor {Sci. Amer. Sup., 50
_
{1900), No. 1286, p>p. 20619,

20620).—An address delivered before the Central Association of Railroad Officers in

which reforestation is strenuously urged.

Notes on the forest trees of Ohio, W. R. Lazenby {Jour. Columbus Ilort. Soc., 15

{1900), No. 1, p>p>- 26-29, p)ls. 3).—Notes are given on the forest trees which are found

growing wild in the State of Ohio. The number is said to be at least 112 species, repre-

senting 25 orders and about 50 genera.

Observations on the Eucalyptus of New South Wales, V and VI, H. Deane
and J. H. Maiden {Proc. Linn. Soc. New South Wcdes, 1899, Nos. 3, pp. 448-471, pis. 6;

4,P>P’ 612-630, pis. 3).—Descriptions are given of a number of species and varieties of

Eucalyptus. Notes are also given on their economic value.

The lebbek or siris tree, D. G. Fairchild
( U. S. Dept. Agr., Division of Botany

Circ. 23,2yp. 4, figs. 2)

.

—A history and description of this tree imported from India and

as found in Egypt. It grows rapidly in the latter country in a sandy soil with little

moisture. The wood is durable, works well, and is of value. It is mainly desirable

as a shade tree for avenues and is recommended for southern California, Arizona,

and Florida.

SEEDS—WEEDS.

Investigations on weeds, H. L. Bolley {North Dalwta Sta. Rpt.

1899., pjp. 26-28).— brief report is given of experiments conducted

in weed destruction, in which marked success was obtained when cop-

per sulphate was sprayed over the field at the rate of 1 lb. of copper

sulphate to 4 gal. of water, the solution being used at the rate of 40

to 50 gal. per acre.

The author has begun an investigation of weed seeds planted at dif-

ferent depths, in which the seeds of a number of the more common
weeds were planted at depths varying from 1 to 10 in.

Studies have been made at various elevators and mills throughout

the State to determine what influence they may have as weed distrib-

uters. It was found that the following weed seeds occur quite abun-

dantly in wheat and are responsible for considerable loss not only in
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the reduction of 3ueld, but in depreciation of the quality: Amhrosia

trifida^ Lychnis githago^ Saponaria vaccaria^ Polygonum convolvulus^

Setaria viridis^ S. glauca^ and Avena fatua.

Killing weeds with chemicals, L. K. Jones and W. A. Orton
{Vermont Sta. Ept, 1899^ gW' 182-188).—Since the publication of the

bulletin on the use of salt in killing the hawkweed (E. S. R., 8, p. 987),

the authors have received many inquiries as to the possibility of

destroying other weeds by chemicals, which led them to make a com-

parative test of a number of chemicals for this purpose. Among
those included were common salt, copper sulphate, potassium sulphid,

kerosene, arseniate of soda, a mixture of white arsenic and sal soda,

and 2 proprietary articles. These chemicals were tested b}^ marking

off areas on gravelty walks, roadway's, tennis courts, and similar diuq

beaten soils. Applications were begun about July 1 and observations

continued until autumn. The different chemicals were tried at the

rate of about 8 gal. of solution to each square rod of surface. The
weeds most commonly present were knotweed {Polygonum avicidare)^

white clover, various grasses, purslane, plantain, dandelion, etc. Of
these the knotweed was most troublesome and the efficiency of the

chemicals in destro\dng this weed was considered the best gauge of

its value. The experiments with different chemicals are reported at

some length, together with notes on their cost, and the following con-

clusions were drawn:

‘
‘ Gravel walks, drives, tennis courts, and similar places can be kept free from

weeds by the use of certain chemicals.

“Common salt can be used for this purpose, but very heavy applications are

required, and when used in such amounts it is liable to be washed into the borders

of adjacent lawns. Salt should always be applied in the dry form. The weeds may
be more fully suppressed without such danger from washing by certain other chem-
icals. These are to be applied in solutions, and at the rate of about 8 gal. to the

square rod.
‘

‘ Crude carbolic acid is a very powerful and quick acting herbicide. One pint in

4 gal. of water is usually sufficient; cost as diluted, -o- ct. for a gallon, 4 cts. to the

square rod. Its effects are not as (‘iiduring, however, as are those of the arsenical

solutions.

“Various arsenical compounds are available, including arseniate of soda, a mix-

ture of white arsenic and sal soda, and two proprietary articles. The chnice between
these latter becomes largely a matter of relative expense and convenience. In gen-

eral, the choice should, in our judgment, lie between the crude carbolic acid and the

arseniate of soda.

“One or at most two applications each season of one or another of these chemicals

will, it is believed, suffice to keep down the weeds.”

The use of solutions of sulphate of ammonia and superphos-
phate for destroying weeds, Maizieres {PEngrais, Id {1899)., No.

36., pp. 851^ 852).—The author quotes from a report of experiments
made b}" M. Georges Castel-Deletrez in eradicating weeds b}" spraying
with solutions of sulphate of ammonia. A 3 per cent solution burnt
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the edges of the leaves of pluineless thistles (Cardims), hut did not

appear permanently to injure the plant. A 5 per cent solution

destroyed some Avhole leaves and checked growth for several days.

A 10 per cent solution entirely destroyed young plants. A 15 per cent

solution applied to plants 20 to 30 cm. in height entirely destroyed a

part of them. In experiments with white mustard, a 10 per cent'

solution completely destroyed the plants in those cases in which appli-

cation was made before the flower buds were developed. If applied

later, it was not efl'ective.

The author then proceeds to report very briefly on some experi-

ments made by himself along this line, using, however, in this case a

solution of superphosphate. Details of the experiments are not given,

but it is said that very satisfactory results were reached in experi-

ments with various cruciferous plants. The experiments were repeated

with mixed solutions of superphosphate and sulphate of ammonia, and

in this case a solution of 5 degrees of density proved very efficient.

The experiments are to be continued.

Results of experiments on the spraying of charlock, P. H.

Foulkes {Jour. Reading Col.^ England^ Sup. 9^ pp. 55-59).-—Spraying

experiments were conducted in 6 localities, in which copper sulphate

in strengths of 2 to 6 per cent and quantities of 25 to 75 gal. per acre

was tested. The applications were made under diflerent climatic con-

ditions on wheat, barley, and oats at diflerent stages of growth, when
the charlock plants were quite young, just before flowering, and while

in flower. On the Avhole, the experiments were considered to establish

the value of copper sulphate as a means of destruction of charlock.

For the best eflect of spraying the author considers the following con-

ditions necessary: A clear, still, dry day, the application of a 2 per

cent solution at the rate of 50 gal. per acre before the charlock comes

into flower, and the thorough application of the spray, in which the

nozzle should be held low so that the spra}^ may fall upon and not be

driven against the plants. If these conditions are complied with, it is

thought that one spraying will be sufficient lo destroy the weeds. If

rain falls within 21 hours after the spraying, it is advised that the

application be repeated.

Spraying of charlock {Jour. Bd. Agr. \London\^ 7 {1900)., No. 7,

pp. J3-JJ>)-—A brief report is given of experiments conducted in north

Wales in regions which are notably infested with this weed, in which

one-eighth-acre plats were sprayed with copper sulphate, and compari-

sons made Avith other plats sprayed with iron sulphate. Iron sulphate

failed to produce any appreciable effect upon the weeds, while copper

sulphate gave better results although not altogether satisfactory ones.

The sprayings were probably made too late in the season, as the results

seem to indicate that the advantage of spraying depends largely on

the age of the charlock at the time of spraying. No injury to the
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crop spra^wd was noted. In one series of experiments the plant

proved to be the “smooth-leaved charlock,” and upon this the solutions

seemed to have no eli'ect.

Eradication of moss in pastures [Jour. Bd. Agr. \^London\ 7

[1900), Xo. l^JB' 39,JfO)-

—

An account is given of a number of exper-

iments for the eradication of moss in pasture lands. None of the

usual reasons assigned for the presence of moss, such as sourness of

soil, deficient aeration, or great povert}" of the soil w^ere present, the

experiments being conducted on light loamy soils which rested on

chalk. Chemical and mechanical means were investigated. The

chemicals used were sulphuric acid, lime, superphosphate, basic slag,

salt, and iron sulphate. The mechanical methods tested were lift-

ing the turf, rolling, and raking. The chemical treatment seemed to

have little or no effect, while of the mechanical processes rolling was

most effective.

The farmer’s interest in good seed, A. J. Pieters {U. S. Dept. Agr., Farmers’

Bill. lll, pp. 24,fig^- 7)

.

—A popular bulletin on the value of seed testing, in which the

relationshiji between qualit}- of seed and amount sown, methods of seed testing, etc.,

are described. The results of tests with a number of samples of red clover, redtop,

Kentucky blue grass, timothy, orchard grass, smooth brome grass, and crimson clover

are given, in which the market price and actual value of seed are shown. In many
instances the actual value of the seed, as shown by tests, was decidedly less than the

market price jiaid.

Red clover seed, A. J. Pieters
(
U. S. Dept. Agr., Division of Botany Circ. 24, pp. 5,

figs, .g*).—Red clover seed is described, together with a number of its more common
adulterants and impurities. The value of testing seed is pointed out and in general

it is found that high-grade medium-priced samples are in reality the cheapest.

The seed of smooth brome grass, A. J. Pieters [U. S. Dept. Agr., Division of

Botany Circ. 25, p>p. 5, fig. 1)

.

—The rapid introduction of this grass in the arid and

semi-arid regions of this country has led to many inquiries concerning it, and the

author describes popularly the seed and some of the impurities associated with it.

Directions are given for sampling and testing brome-grass seed, and the offer is made
by the Department to test such seed for those desiring it.

Resistance of seeds to heat, Schribaux et al. [Messager Agr., 5. ser., 1 [1900),

No. 6, jjp. 227, 228)

.

—All cereals except maize are said to readily withstand temper-

atures of 100° C. for short periods. Wheat heated for 1 hour to 105° C. germinated

97 per cent; 115°, 95 per cent; 116°, 93 per cent; 120°, 56 per cent; and 125°, 4 per cent.

The resistance of seeds to high temperatures, V. Roger [Messager Agr., 5. ser.,

1 [1900), No. 5, pp. 191, 192 ).—Peas and cress heated to 60° C. for 24 hours and then

to 98° for 10 hours gave 30 and 60 per cent germinations, respectively. Heated
directly to 98° all were killed. Cress seed germinated after 800 hours in a thermo-

stat at 65° C. Peas and cress in sealed tubes with quicklime retained their power
of germination after an exposure of 206 days at 40° C.

Method for determining the relative value of beet seed, G. Linhart [KisMet.

Kdslem., 3 [1900), No. 2, pp. 136-139).

Annual report of Danish seed control station, 1896-97, 0. Rostrup
(
Tidsskr.

Landbr. Planteavl, 5 [1899), pp. 1-38).—The report gives the usual account of the

results of seed analyses made during the year, with summary tables for the years

1887-1897, inclusive, and such other discussions as the work during the year has sug-

gested. There were received for examination during 1896-97 1,762 seed samples,
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of whicli 1,184 were subjected to complete analyses, 243 to determinations of purity,

and 310 to determinations of germination. Of tlie samples 934 were sent by seeds-

men, 69 by seed growers, and 508 by farmers, the rest being secured for original

investigations. An investigation as to the influence of concentrated sulphuric acid

on hard seeds of legumes showed that the germination of flat pea was greatly

improved by steeping the seeds in acid for one minute; after 60 days the germina-

tion of the treated seed was 84 per cent, and that of the untreated seed 28 per cent.

'

After 300 days all the treated seed had germinated, while those not treated showed
a germination of 76 per cent. It is likely that a longer treatment with sulphuric

acid will further improve the germination of flat pea. A sample of red-clover seed

left in concentrated sulphuric acid for 24 hours still contained 9 per cent of viable

seed.

—

F. w. woll.

Report of the Danish seed control station, 1897-98, O. Rostrup {Tidsskr.

Landhr. Planteavl, 6 (1900), pp. 1-37).

Report of the Danish seed control station for the year 1898-99, O.

Rostrup (Tidsskr. Landhr. IHanieavI, 6 (1900), 'pp. 113-169).—-Contains the usual

compilation of the results of seed analyses made during the year, and during the

decennium 1889-1899. Of other subjects treated in the report may be mentioned:

List of seeds of wild or cultivated plants found in seed samples of cultivated plants

sent to the Danish seed control station (pp. 135-154); on the decrease in viability

of seeds from spring to fall (pp. 156-158); germination trials of seeds of wild plants

(pp. 158-169); germination trials with cacti (p. 169).

—

f. w. woll.

Twenty-seventh report of Markfrokontoret (seed office) (Copenhagen, 1899,

pp. 32)
.—The report contains the usual account of the work of the office, and a

number of papers on the culture of different agricultural crops.

Reports of Swedish seed control stations for 1898 (Meddel. K. Landthr.

Styr., 1900, No. 63, pp. 401-465 ).-—Eighteen stations, in part supported by Govern-

ment, were maintained during the year; 8,258 seed samples were examined at these

stations during 1898, 6,147 complete analyses having been made, and 2,111 partial

analyses. Farmers sent in 3,161 samples, seedsmen 4,455 samples, and 638 samples

were secured by the stations themselves in special investigations; 19.6, 12.2, and

11.6 per cent of the samj)les received for examination were analyzed at the seed

control stations at Lund, Stockholm, and Oerebro, respectively. The average

results of the analyses for each kind of seed and for each station, with ranges of

results, are given in the report.

—

f. w. woll.

Report of the seed control station at Lund, Sweden, for 1899, B. Jonsson

(Malmo, 1900, pp. 20).

Report of the seed control station at Gothenburg-, Sweden, for 1898-99
J. E. Alen (Gotehorg, 1900, pp. 14)-

Report of the Skara seed control station for 1898-99, S. Hammar (Ber.

Verks. Skara Kem. Sta. och Frokontrollanst., 1899, pp. 25-31 ).—A report is given of

the analyses of 149 lots of seed which were tested between July 1, 1898, and June

30, 1899. Of these rye, red clover, alsike clover, and timothy seed constituted 75

per cent of the samples.

Some common Ontario weeds, F. C. Harrison (O/rtorio Agr., Toronto,

1900, p>P- 80, figs. 34) —A popular discussion is given on the introduction and spread

of weeds; methods of identification, classification, and eradication. The more com-

mon weeds of Ontario to the number of 34 species are figured, popularly described,

and suggestions given for their eradication. Based upon replies from correspondents,

the author represents graphically the comparative destructiveness of Ontario weeds.

Those most troublesome in order of destructiveness are Canada thistle, mustard or

charlock, wild oat,, couch grass, ragweed, oxeye daisy, false flax, dock, burdock, and

foxtail.
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Noxious weeds Dejot. Agr. Northwest Territories, 1899, pp. 29-40 ).—A report

is given of the distribution of a number of troublesome weeds and the activity of the

inspectors in enforcing the laws on weed destruction.

On the geographical distribution of some of our weeds, J. Holmboe
(
Tidsslcr.

Norske Landbr.,'7 {1900), No. 4, pp- 155-171).

Experiments in weed prevention, J. A. Voelcker {Jour. Roy. Agr. Soc. Eng-

land, 3. ser., 11 {1900), No. 41, pp. 110-115, jig. i).—In this pot experiment, 4 series

were used: 1, control; 2, sprayed with ammonia liquor from gas works; 3, treated

with salt at the rate of 5 cwt. per acre and subsequently sprayed with a 2 per cent

solution of sulphate of copper; 4, sprayed with carbolic acid solution. The weeds

that appeared were speedwell, groundsel, shepherd’s purse, goose foot, and knot

grass {Polygonum auiculare). Gas liquor used in its full strength, containing 2.93 per

cent ammonia, killed all the weeds except goose foot and knot grass. The other

chemicals used were found to be practically useless for weed prevention.

Spraying for weed destruction {Deiit. Landw. Presse,27 {1900) ,
No. 53,2). 679 ).

—

Notes are given on the successful spraying with solutions of iron sulphate for the

destruction of field mustard in a number of crops.

Bur medic {Queensland Agr. Jour. ,6 {1900), No. 3, p. 209, pi. 1).—Notes are given

on Medicago denticulata which is considered a very troublesome and injurious weed

in pastures.

Destruction of charlock Bd. Agr. [London], 6 {1900), No. 4,pp. 465-468 ).

—

Good results will, as a rule, be obtained by spraying charlock when not over 3 in.

high with a 4 per cent solution of copper sulphate or a 15 per cent solution of iron

sulphate at the rate of 40 gal. per acre. Cloudy days without rain give better results

than when spraying is done upon bright days.

The eradication of the prickly pear
( Queensland Agr. Jour., 6 {1900), No. 4,l)p.

319, 320, pis. 2)

.

—An account is given of the successful use of a spraying solution for

the destruction of the prickly pear. The composition of the solution is not given.

DISEASES OE PLANTS..

Report of the botanists, G. E. Stone and 11. E. Smith {Massachu-

setts Hatch Sta. Rj>t. 1899^ j)]). 56-73).—The principal investigations

of the authors during the season covered by this report have been

contined to problems in vegetable physiology and pathology. The
presence of a serious disease in asters is reported, and the authors

have begun investigations with a view to ascertain the nature of the

trouble and the means for its prevention. Bacterial cucumber wilt

has made its appearance in the vicinity and caused serious injury to

the crop. In the Annual Report of the station for 1897 (E. S. R., 10,

p. 618), the authors described a leaf spot of geranium which was
thought to be caused b}^ bacteria. At that time it was believed to be

the result of abnormal conditions rather than a true disease. However,
during the season covered by the report, the disease has been preva-

lent and has caused a considerable loss. It causes small yellow dull

spots in the leaves, so that they soon fall off and the plant becomes
nearly denuded. Examination of the dead spots shows they are full

of bacteria, but all attempts to isolate the organism have been without

success.

Failures of the muskmelon crop are reported due to Alternaria sp.
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and the common anthracnose {ColletotricJmni lagenarium). The first

disease appeared earlier than before, and spraying experiments for its

prevention were too late to be of value. In the case of the anthrac-

nose, applications of Bordeaux mixture begun July 1 or earlier will

prevent injury. The maple-leaf blight {FhylUMicta acericola)^ is

briefly described. This disease produces large dead spots in the

leaves, which become curled and distorted, losing their beauty; but

bejmnd this the actual injury to the tree is considered in most cases

slight.

The chrysanthemum rust, which was first reported in 1897 (E. S. R.

,

10, p. 648), appears to be on the decline. It has appeared in numerous
places, but apparently caused little or no damage.

Experiments are reported on growing violets in sterilized soil, the

purpose of which was to determine the relation between the produc-

tion of flowers and the occurrence of leaf spots in sterilized and

unsterilized soils. The methods of sterilizing the soil were previously

given (E. S. R., 10, p. 1055). The plants for the experiments were

made from cuttings started in sterilized sand, afterwards transplanted

into sterilized soil and removed out of doors, where they remained

during the summer. In the fall they were transplanted into a bed

divided into 2 sections, one of which was sterilized and the other not.

The yield of flowers from both plats is tabulated, from which it

appears there was a gain of 36 per cent in the number of flowers

gathered from the sterilized plat over that from the unsterilized one.

The observations made to determine the relative amount of leaf spot

on the 2 plats showed that the sterilized plats gave the smallest num-

ber, indicating the more vigorous plants were grown on the sterilized

soil. The authors state that “ while there is no doubt as to the bene-

ficial results obtained b}^ sterilizing the same soil for 2 or 3 crops, it

does not necessarily follow that the soil will repeatedly stand this

treatment and give good crops.”

Report on various cryptogamic diseases, E. Marchal {Bui. Agy\

[Brussels], 16 {1900), iVb. 1., p})- 8-21, figs. 8).—Brief notes are given

on a number of diseases of more or less economic importance. Among
those described are the white rust of purslane due to Cystopus goortu-

lacm; rusts of cereals, in which Puccinia graminis is reported on

barley, wheat, lye, oats, and numerous grasses, P. ruhigo-uera on

wheat and barley, and P. coronata on oats as well as on certain pas-

ture grasses; the vesicular rust of pine needles caused by Coleosporium

senecionis; stem rust of rye caused by Urocystis occidta; Polyporus

on fruit trees, the species mentioned being P. igniarkis ful/mts; a

rust of pine needles cpuised by Lophodermiuni pinastri; a browning

of spruce needles caused by L. macrosporiim

;

a blight of shallots due

to ScleTotinia fuckelicma

;

a new Phoma disease of tomatoes, in which

serious injury to the fruit is reported in greenhouses; a leaf disease



DISEASES OF PLANTS. 255

of the sycamore caused by Gloeosjjorlum nervisequum

;

and a new dis-

ease of fnedlars caused by 2fonilia linhartiana. The disease of med-

lars is characterized by the appearance of dark brown diy spots along

the midrib and principal veins of the leaves. These increase in size

until the entire leaf is invaded. The young fruits are also attacked,

turn brown, dry, and fall from the tree.

Smut of cereals, H. L. Bolley {Xorth Dakota Sta. Bpt. 1899, pp.

W-2o,fig. 1).—Since 1895 the author has been investigating the indu-

ence of different dates of seeding, soil condition, climate, etc., on the

growth of smuts, and in the case of the stinking smut of wheat has

drawn the following conclusions: The stinking smut of wheat in the

region of the station will grow best if left exposed to the weather in

the unbroken smut balls throughout the winter months. For best ger-

mination of the spores a condition of soil atmosphere approaching sat-

uration is required, while the presence of actual water in the soil is

detrimental. A wide range of temperature for the germination of

spores has been observed when the soil conditions are favorable. The
best soil conditions for a high percentage of infection in the held would

be those which give a good growth of the wheat plant, associated with

a saturated soil and a daily temperature showing a minimum of 15 to

35° F. In conducting his test it was found that the millet smut devel-

oped best when the ground was too wet to produce a large growth of

wheat smut, and it is thought probable that each species of smut will

be found to vaiA" in the conditions required for its development.

The use of formaldehyde for grain disinfection has been further

investigated with good results. Acting upon the popular belief that

chlorid of lime would prove beneficial in preventing smuts of wheat,

the author investigated the subject, but found it was without value as a

smut preventive.

Potato diseases and their remedies, L. R. Jones and W. A.

Orton (Vermont Sta. Dpt. 1899.^ pj). 151-155).—This report gives an

account of observations and experiments made on potato diseases and

their control in 1898. The season was somewhat less favorable for the

diseases than the preceding one, the principal injury being reported

from tip burn, which occurred rather abundantly on potatoes planted

in light soils. Plants sprayed with Bordeaux mixture were relativel}^

exempt from attacks of the ffea-beetle and showed little evidence

of tip burn. In the vicinity of the station there was little injury due

to either the earh" or late blight, although some damage was reported

from these causes in other parts of the State.

Spraying experiments were conducted to test the value of standard

Bordeaux mixture in which the lime and copper sulphate were each

diluted to the proper degree before mixing, an improper!}" made Bor-

deaux mixture in which the concentrated solutions were combined and

then diluted to the proper strength, and a commercial Bordeaux mix-
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ture which is essentially the same as the second mixture just described.

The results obtained from a series of 20 plats showing- the comparative

value of the ditferent forms of Bordeaux mixture were decidedly in

favor of the standard mixture. Tests were also made of 2 commercial

powders, Bug Death and Laurel Green, as substitutes for Paris green

and Bordeaux mixture for use upon potatoes. The primary object

was to determine whether these compounds had any value as fungicides,

but the absence of all fungi rendered this portion of the experiment

of no value. It was found that both the powders possessed consid-

erable value as insecticides, although no comparison can be drawn
with Paris green on account of the difference in the experiments.

A new phoma disease of swedes, M. C. Potter {Jour. Bd. Agr.

\London\., 6 {1900)^ No. J-f., pjJ. jd- i, figs. 5).—A description

is given of a somewhat common disease of swedes which occurs in the

north of England and, according to the author, appears to have been

thus far undescribed. When fairly advanced the disease is usually

recognized by pale, straw-colored, or brownish patches which con-

trast strongly with the ordinary color of the root, and by the large

dry cracks which sometimes penetrate deeply into the flesh. The
natural color of the swede is destroyed and replaced by discolored

patches which are surrounded by a narrow border of dark metallic

green, shading into a dark purple. Numerous small spots of a deep

purplish green color, encircling a central lighter spot, indicates the

commencement of the disease. One striking characteristic of the dis-

ease is the dry condition of the attacked cells, the cortex usually sep-

arating as a dry papery layer. The microscopical appearances of the

fungus are described at considerable length and results of cultures are

given in which the complete cycle of the fungus was carried out upon

swedes. In general appearance the fungus agrees very closely with

the description given of Phoma hrassiccB, which is said to attack cab-

bages in the west of France. It possesses other characters which have

been given for P. sanguinolenta^ which is said to attack carrots, and

the author thinks eventually these different parasites will be found to

be forms of the same species.

Suggestions are given for methods of combating the disease. At
present the only means seems to be remedial and consists in the de-

struction of all infested roots and greater attention to storage and

fertilizers.

Tomato blight, G. W. Herrick {Afississippi Sta. Rpt. 1899^ pp.

dJ).—In order to obtain some practical method of dealing with tomato

blight, the author conducted a number of experiments during the sea-

son covered by the report. Seedlings were grown on infected soil

and kept in the greenhouse where similar plants had been grown every

year. Equal areas were planted in soils which had produced blighted

tomatoes the 3"ear previous. One plat was treated with lime at the



DISEASES OF PLANTS. 257

rate of 4,000 lbs. per acre; the second plat was left as a check, and the

third-plat was treated with kainit at the rate of 400 lbs. per acre. The
record obtained showed less blighted plants where the lime was

employed than on the other plats.

In another experiment 2 plats of the same area were planted with

seedlings grown on uninfected soil and in a greenhouse in which no

seedlings had been grown. In one of the plats where blighted toma-

toes had been grown the previous year, lime at the rate of 4,000 lbs.

per acre was added. The other plat received no treatment, and a

comparison of the }deld of the 2 plats showed but slight difference in

the percentage of blighted plants.

Another series of plats were tested the soil of which had never

borne tomatoes. The first plat was planted with seedlings grown on

infected soil and was treated with kainit at the rate of 400 lbs. per

acre. Plat 2 was similarly planted but not treated. The third plat

was similar in all respects except it received lime at the rate of 4,000

lbs. per acre. The fourth plat was set with seedlings grown on unin-

fected soil and treated with lime. In this series of experiments only

1 plant was blighted, and that was found on plat 3. The author states,

as a result of his experiments, that ‘‘infection is not obtained in the

greenhouse and that rotation of the crop is a benefit and probably

necessary. ”

The relationship existing between the asparagus rust and the

physical properties of the soil, G. E. Stone and P. E. Smith {Mas-

sachusetts Hatch Sta. Rjat. 1899 61-73).—Attention was previously

called by the authors (E. S. R., 11, p. 159) to the probable relationship

existing between dry seasons and the occurrence of the summer or

injurious stage of the rust. Continued observations have been made
on this subject, and with but one exception the authors report that

the rust has never been observed by them or reported to them except

in soils which were sandy and possessed little water-retaining prop-

erties. Mechanical analyses of a number of soils of the State are

given with their water-retaining capacity. The conclusion is reached

that injury by the summer stage of the asparagus rust is due to a weak-

ened condition of the plants from growing on dry soils during seasons

of extreme drought. The practice of spraying for the prevention of

the rust is not considered productive of good results. If the devel-

opment of the rust is due to lack of moisture in the soil, it seems that

it will be necessary to resort to soil of finer texture for the cultivation

of the crop and the practice of irrigation wherever possible.

Fungus diseases of the roots of fruit trees {Jour. Bd. Agr.

\Iondo7i\, 7 {1900), Ho. 1^ gyp. 10-16, pi. 1).—A number of young
fruit trees were submitted to the board of agriculture, and it was found

that they were apparently dying from the attacks of a fungus on the

roots. The fungus belongs to the genus Posellinia and threatens to

8058—No. 3 5
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be a serious pest to various trees. On this account an article by G.

Massee on a similar disease of the trees of New Zealand is extensively

quoted.

As preventive measures it is suggested that the mycelium, which
travels through the soil, may be isolated by digging deep, narrow
trenches about the trees, care being taken to throw the excavated soil

toward the tree instead of from it. A second method, which has

proved of service in France, is to la}^ the trunk bare as far below the

surface of the soil as can be done Avithout injuiy to the tree and to

coA^er the exposed trunk and soil Avith sulphur.

The brown spot of the apple, L. R. Jones and W. A. Orton
( Yer-

mont Sta. JR])t. 1899^ 159-16J4.^ jp. 1).—In the Annual Report of

this station for 1891 (E. S. R., 1, p. 471), attention was called to a fruit

spot of the Baldwin apple which at that time was thought possibly to

be due to a fungus which was determined as Dothideci j)omigena, A
re-examination of these brown spots has led to the conclusion that the

disease is not primaril}^ due to a fungus. In the past season numerous
specimens of Baldwin apples have been examined. Beginning with

the first evidences of fruit spot in the autumn before harvest, a careful

search was made for bacteria and fungi, neither of which Avere found.

In connection with these obseiwations it Avas determined that while the

spot is the worst in the case of the Baldwins it is also quite common
on Northern Sp}^ and was observed on Greenings. The spots are not

uniformly distributed over the surface l)ut are more numerous toward

the apical portion of the fruit. They are not confined to the surface

but appear at various depths, the deep ones often being oA^erlaid by
a half inch or more of sound flesh, and are associated in their distribu-

tion with that of the Avascular bundles occurring at or near the ends of

the veins which permeate the flesh of the fruit.

An examination of the literature led the authors to conclude that

this disease is the same as that described by Wortmann^ under the

name of “stippen.” This work is reviewed at some length and the

characters of the disease are summarized. Its occurrence is rather

widespread and, while preeminently occurring in the Baldwin apple,

more than 30 other varieties are reported as haAdng been attacked to

some extent. The greatest damage done by this disease is in the

appearance of the fruit, although at times a slight bitter flaA^or is said

to accompany it. The author states the conclusions of Wortmann that

the disease is a result of the concentration of the sap following a loss

of water. Several factors enter into the problem of spot formation.

Among them are the amount and rapidity of transpiration, the kind

and relative amount of substances in solution in the sap, the con-

ductivity of the tissues of the fruit, and the specific resistance of the

LandAV. Jahrb., 21 (1892), pp. 663-675.
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protoplasm of the cells to the injurious action of concentrated sap.

Eemedies which have been suggested by numerous investigators are

cited bj" the authors, although no experiments seem to have been made

b}" them in controlling the disease.

Spraying for the prevention of apple scab, L. R. Jones and

W. A. Okton {Vermont Sta. BjV. 1899, -p]). 156-159).—In continua-

tion of experiments reported in 1898 (E. S. R., 11, p. 356), a block of

5 trees near the middle of the orchard was experimented with, in which

Paris green, copper sulphate, and Bordeaux mixture containing Paris

green were compared, different rows of trees being sprayed a different

number of times. The }deld from the different trees is shown, and

from the table the importance of early spraying and 1 or 2 applica-

tions of Bordeaux mixture after the blossoms have fallen is emphasized.

The important point brought out by this investigation is that an apple

tree which had not been spra^^ed in the experiments of 1897 and 1898,

but was sprayed during the time of this experiment, bore more scabby

apples than all the rest of the orchard where the trees were sprayed.

This would indicate the importance of spraying every season and the

cumulative effect to be derived from such treatment.

The prevention of peach-leaf curl, lY. A. YIureill {JVew York

Cornell Sta. Bui. 180, pj). 3^1-33V dgms. 6).—In Bulletin 161 of this

station (E. S. R., 11, p. 161) the appearance and life histoiy of the

fungus causing' the leaf curl of the peach are described at some length

and results of experiments for its prevention are given.

In the present bulletin 2 years’ experiments are summarized, which

lead to the conclusion that leaf curl of the peach can be readily con-

trolled when proper and timely treatment is given. The orchards

selected for the experiments represented a variety of conditions of

soil, moisture, and exposure, and were composed of a number of varie-

ties of peaches, some of which were chosen on account of their well-

known sLisceptibilit}^ to the disease. The plan of the orchard and

outline of investigation for each of the experiments are given in detail.

The trees were sprayed with different strengths of solutions of

Bordeaux mixture, potassium sulphid, ammoniacal copper carbonate,

copper sulphate, and lime. Of the substances emplo}"ed as fungi-

cides, Bordeaux mixture proved most useful, and the treatment recom-

mended for peach-leaf curl, based upon these and other experiments,

is as follows;

‘
‘ Sx)ray with Bordeaux consisting of 6 lbs. of copper suliDhate, 4 lbs. of good quick-

lime, and 50 gal. of water about the first of April when the buds are beginning to

swell.
‘

‘ Spray again when the petals have fallen with Bordeaux consisting of 2 lbs. of

copper sulphate, 2 lbs. of good quicklime, and 50 gal. of water. If the weather of

April and early May is warm and dry this second spraying may be omitted. ’ ’
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Investigations on the brunissure of plants, V. Ducomet {Ann. "I

jicole Nat. Agr. AfontpelUer^ 11 {1899-1900)., j[j]). 171-^83^ pis. 3., figs. f'

60).—An historical review is given of the literature of brunissure and /

the conclusions of various authors as to its causes are briefly summar-
ized. According to the summary, some authors hold that the disease, i

is due to physiological causes, others to animal or vegetable parasites,

while still others claim it is due solely to physical agencies acting upon
the cell.

In the authors’ investigations particular attention was paid to the

brunissure of the grape. The disease, as characterized by the appear-

ance of the different parts of the affected plants, is described at length

and the results of a large number of observations and experiments are -

cited. Differences are noted in the degree of susceptibility of differ-

ent races and varieties of grapes to this disease and its occurrence and

characterization on a large number of other plants are given. The
author concludes that brunissure is not of a parasitic nature but is ^

rather due to physiological changes brought about by various causes

such as sudden rising and falling of temperature, heavy precipitation, i

mechanical injuries, and abnormal conditions due to organic parasites.

The disease being due to physiological causes, the author advises

attention to the growth and surroundings of the plants as a means for

reducing or preventing attacks.

A stunted growth of vines, L. Ravaz {A7in Ecole Nat. Agr. Mont-

pellier^ 11 {1899-1900)^ pg). 393-31 gjls. 6).—The author gives a pre-

liminary report upon a peculiar stunted growth of grapevines to which

the name court-noue is given. The principal characteristics of this

disease is a remarkable shortening of the internodes bf the vine

attacked. The interior of the stem is discolored, being of a brownish-

yellow or dark-brown color. The disease is said to be readily trans-

mitted by -cuttings and grafts and all affected .material should be

rejected. Some varieties are more susceptible than others and such

should be discarded.

The parasitism of Phoma reniformis, L. Ravaz and A. Bonnet
{Ann. Ecole Nat. Agr. ALoiApellier., 11 {1899-1900)^ pp. jfi'

1).—The authors review the work of Jackzewsky and Spechnew

(E. S. R., 11, p. 1061) and take exceptions to the claim that Phorna

renifo7'7nis is a parasite on the grape. The life history of the fungus

is given, and experiments covering almost a year are described in ]

which no evidence of parasitism was observed. The fungus is said to

occur rather abundantly as a saprophyte, but is wholly unable to pene-
|

trate uninjured tissues. On this account it can not be considered as -

the primary cause of the very destructive disease of grapes in the
j

Caucasus region. I

Two hitherto unknown diseases of Phlox decussata, J. Ritzema-
|

Bos {Tijdschr. Plantenziekteii., 5 {1899)^ No. 3^pp. 27-32).—The attacks ^
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of Tylenchus devastatrix upon phlox plants may be recognized b}" the

thicker and shorter stems and irregularly curled leaves of the infested

plants. B}" the shortening of the internodes the leaves are brought

close together and produce a characteristic deformity.

In combating this worm it is of considerable importance to cut off

and l)urn all infested parts of the plant above ground, and deep plowing

of the soil is also recommended.

The same species of phlox was observed in Brussels and other places

to be attacked Iw a fungus disease which was caused b}" Septoriajphlogis.

The stems of infested plants remained short, and the leaf petioles were

either thickened and shorter than usual or totally undeveloped. In

general, the appearance of plants infested with this fungus disease was

somewhat similar to that of plants which were attacked b}^ the nematode

worm, but the presence of yellowish spots in the case of the fungus

disease served to distinguish the 2 diseases. The author recommends

that infested plants be cut and burned.

A second partial list of the parasitic fungi of Vermont, L. R. Jones and

W. A. Orton
(
Vermont Sta. Rpt. 1899, pp. 164-182).—In continuation of the previous

list noted in E. S. R., 11, p. 356, the authors give corrections of the first list, addi-

tional hosts for species there reported, and additional species not listed, together

with the host plants bearing the fungi.

Plant diseases in Denmark during 1898, E. Rosteup {TidssJcr. Landbr.

Planteavl, 6 {1900), pp. 88-56).

Cereal rusts with special reference to wheat rusts, G. Linhart {Kuerlet.

Kozlem., 3 {1900), No. 2, pp. 140-163, pi. 1, figs. 13).

Potato scab {Bid. Bot. Dept. Jamaica, n. ser., 7 {1900), No. 6, pp. 87-92).—Notes

the occurrence of this disease in Jamaica and quotes extensively from bulletins of the

Rhode Island Station (E. S. R., 5, p. 590; 7, p. 782; 8, j). 798).

Diseases of beets and beet seed, G. Linhart {Kiserlet. Kozlem., 3 {1900), No. 3,

pp. 177-204) •

Diseases of sugar cane {Rev. Agr. Reunion, 6 {1900), No. 1, pp. 5-11).—Descrip-

tions are given of a number of diseases of cane due to various causes such as Trico-

sphseria sacchari. Bacillus vascularum, Usiilago sacchari, Cercospora vaginse, Dioranotropis

vastatrix. Collectotrichum falcaturn, etc.

A stem disease of wheat, B. Frank {Deut. Landw. Presse, 27 {1900), No. 53, p.

675, pi. 1)

.

—Descriptive notes are given on Opkiobolas herpotrichus, a fungus that has

been of serious injury to wheat in a number of German provinces.

Asparagus rust, J. Stapp {Amer. Card., 21 {1900), No. 295, p. 550).—Notes the

occurrence of asparagus rust in Illinois.

Notes on a cantaloupe disease, C. S. Crandall ( Colorado Sta. Rpt. 1899, p. 36 ).

—

A brief note is given on a cantaloupe disease at Rockyford, where it is said to have
done much damage in the season of 1899. A grower is reported to have sprayed

small areas with Bordeaux mixture with excellent results.

Cucumber troubles, B. T. Galloway {Amer. Florist, 15 {1900), No. 627, p. 1382 ).

—

Gives an account of nematodes in cucumber roots and recommends steam steriliza-

tion of the soil in the house where the plants were grown as a means of relief.

A disease of cucumber plants, W. G. Smith {Card. Chron., 3. ser., 27 {1900),

No. 697, p. 274)-—Describes the damping off of cucumbers which is due to Pythium

debaryanum. This disease was particularly abundant in greenhouses during the past

season. The author thinks its unusual occurrence was due to the cold spring, which
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caused longer heating of the houses than usual and less frequent ventilation. As
preventive measures he suggests more thorough ventilation and treating the soil

with a small quantity of iron or copper sulphate.

Damping* off of young cucumbers, E. Jenkins {Gard. Chron., 3. ser., 27 {1900),

No. 700, x>p. 324, 325).—The author agrees with a previous writer that lack of venti-

lation is a cause of the destructive occurrence of the fungus which causes this disease

in forcing houses.

Some diseases of orchard fruits {Deut. Landiv. Presse, 27 {1900), No. 57, p}>.

720, 721, fig. 1) .—Notes are given on apple scab due to Venturia mxqimliii and Fim-
cladium dendriticum, and pear scab caused by F. pyrinum.

Some observations on apple-tree anthracnose, A. B. Cordley {Pot. Gaz., 30

{1900), No. 1, p>p. 48-58, figs. 12).—Notes are given on the life history of Gloeosporiiim

inalicorticis, the fungus which is said to he the cause of apple-tree anthracnose in

Oregon (E. S. R., 12, p. 58).

The European apple canker in America, W. Paddock {Science, n. ser., 12

{1900); No. 295, pp. 297-299, fig. 1).—Specimens of diseased apple twigs have been

received by the author from Nova Scotia and also from Cortland County, New York,

which have been determined by Dr. R. Hartig as infected with the Euroiiean apple-

tree canker {Nectria ditissima). It is thought that this is the first record of the dis-

ease in America.

A gooseberry and currant disease, G. Massee {Gard. Chron., 3. ser., 27 {1900),

No. 698, p). 290, fig. 1).—This disease which is due to Ploivrightia ribesia is said to

have been rather abundant on gooseberries and currants, where it forms large, wart-

like, black bodies, which burst transversly through the bark. A number of success-

ful inoculation experiments were conducted by the author which showed that the

organism is one of the wound fungi. As infested branches are invariably killed by
it, it is suggested that they should be removed and burned on the first appearance

of the disease.

The treatment of mildew and the preparation of copper fungicides, L.

Degrully {Prog. Agr. et Vit. {Ed. L’Est), 21 {1900), No. 19, pp. 549-557, figs. 2 ).

—

Suggestions are given for treating grapes for mildew and formulas and directions for

making a number of the more efficient fungicides.

Winter treatment against grape mildew, L. Degrully {Prog. Agr. et Vit.

{Ed. L’Est), 21 {1900), No. 12, pp. 347, 348).—The proper time for combating mil-

dew is in the spring and summer, wunter treatments not giving results commensurate

with their cost and labor. Bordeaux mixture. Burgundy mixture, and verdigris are

recommended as the fungicides best adapted to the prevention of grape mildew.

Treatment of grape mildew, J. Artigala {Messager Agr., 5. ser., 1 {1900), No. 6,

pp. 218-223).—Formulas and directions for application are given for a number of

fungicides, among them Bordeaux mixture. Burgundy mixture, ammoniacal copper

carbonate, verdigris, neutral copper acetate, copper sulphate, corrosive sublimate,

potassium permanganate, cadmium sulphate, and solutions containing sugar, resin, etc.

Potassium permanganate for combating grape mildew, C. Truchot {Prog.

Agr. et Vit. {Ed. L’Est), 21 {1900), No. 11, p. 320).—Notes the successful use of this

fungicide against mildew, etc., of the grape.

Coulure of grapes, L. Ravaz {Messager Agr., 5. ser., 1 {1900), No. 5,pp. 168-171).—
Under this name the author describes a disease of grapes that seems to be prob-

ably identical with that described by Lodeman (E. S. R., 6, p. 732) under the name
‘

‘ shelling ” or “ rattling ’
’ of grapes.

The rusts of florists’ plants, B. D. Halsted {Amer. Florist, 15 {1900), No. 623,

p. 1268).—Briefly describes the rusts of hollyhocks, carnations, and chrysanthemums.

A natural check for carnation rust, F. H. Blodgett {Amer. Florist, 15 {1900),

No. 623, p. 1268, figs. 2).—Gives brief popular notes on the parasite {Darluca filum) of

carnation rust.



ENTOMOLOGY. 263

Fairy ring* of carnations {Jour. Jlorf., 52 {1900), No. 2683, x>. 188).—Notes the

occurrence of Heterosporium echinulatum on leaves of carnations and recommends

spraying or sponging diseased plants with a solution of potassium permanganate.

The clematis disease, J. Jensen {Amer. Florist, 15 {1900), No. 625, pp. 1349,

1350).—A disease caused by nematodes, and methods of prevention.

Diseased iris leaves and roots {Jour. Hort., 52 {1900), No. 2700, p. 559).—Notes

the occurrence on iris of a fungus similar to if not identical with Botrytis galanihina.

The leaves are first attacked, later the roots, the plant not surviving the injury.

Rotation and fertilization are recommended as remedial treatments. Removing

diseased parts of plants and dusting Avith poAvdered copper sulphate are also advised.

Diseases of the rose, B. D. Halsted {Florists’ Exchange, 12 {1900), No. 13, pp.

333, 334, fig. 1; also Amer. Florist, 15 {1900), No. 617, pp. 1033-1037).—In a paper

read before the American Rose Society, March 28, 1900, the author describes a num-
ber of the more common diseases of the rose and suggests methods for treatment.

The diseases described are nematodes, black spot, rose-leaf blight, rose mildew,

doAvny mildew, rose rust, rose anthracnose, leaf spot, black speck, and bronzing.

Diseased violets
{
Jour. Hort., 52 {1900), No. 2683, gj. 188).—Mentions attack

of Peronospora violx on violets. Recommends better A^entilation and sprinkling

poAvdered lime OA^er diseased plants.

Liquid and poAvder fungicides, P. Carles {Messager Agr., 5. ser., 1 {1900),

No. 7, pp. 260-263).—Formulas and directions are given for the preparation of Bor-

deaux mixture of different strengths, Burgundy mixture, and a poAvder which con-

sists of 750 gm. basic copper acetate and 1,250 gm. of pulverized plaster.

Spraying of fungicides, E. Bringuier {Messager Agr., 5. ser., 1 {1900), No. 5,

pp. 171-174).—A critical statement on the preparation and application of fungicides.

A cyclone spray pump {Queensland Agr. Jour., 6 {1900), No. 5, p. 381, fig. 1 ).

—

A cheap form of spray pump is figured and described.

ENTOMOLOGY.

Report of the State entomologist, E. P. Felt {Bui. New York

State Mus.., 6 (1900), No. 31, jpp. 531-653).—The report contains a

general discussion of the work of the entomologist for the year in the

field, office, and laboratory. Brief notes are given on the biological

and economic relations of the following insects: Paspberry sawfl}^,

locust borer, elm-leaf beetle, asparagus beetles, antiopa butterfly,

forest tent caterpillar, and the seYenteen-3mar cicada.

Experiments were conducted with arsenical poisons as treatment for

the attacks of the elm-leaf beetle. Twigs of the English elm were
placed in small water bottles which were kept in experiment cages.

The leaves were sprayed by means of an atomizer with different

arsenicals. The results obtained from these experiments indicate that

arsenate of lead is slow in its action, but experiments conducted in the

field indicate that when the application is thorough it is a veiy effective

insecticide. Paris green, London purple, Paragrene, and lead arse-

nate were the arsenicals used in these experiments. An experiment

upon near!}" full-grown forest tent caterpillars demonstrated that this

insect could be controlled b}'^ arsenical applications and that arsenate

of lead was an effective spra}^ for this purpose.
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A detailed report is made on the volunteer entomological service of

the State. The volunteer observers now number 43 and are located

The author gives a list of 82 insects, specimens of which have been

exhibited at farmers’ institutes and similar gatherings for the purpose

of giving instruction in the economic relationships of insects. A list

is given of newspaper articles and other publications of the entomol-

ogist for the year.

Thirtieth annual report of the Entomological Society of Ontario,

1899 {Rjpt. Ontario Ent. Soc. 1899^ pp. pis. Jigs. 66).—This

report contains the proceedings of the thirty-sixth annual meeting of

the Entomological Society of Ontario, held in London, October 11 and

12, 1899, and the proceedings of the first annual meeting of the North- |

!

west Entomological Society, held at Lacombe, Alberta, Northwest
\

Territories, November 7, 1899. .

A conference was held on the San Jose scale, during which W.
Lochhead presented a paper on the economic aspect of the San Jose

scale and its allies. A general discussion followed this paper.

The annual address of the president of the Entomological Society

of Ontario contained suggestions regarding the organization of an '|

entomologists’ union, notes on the milkweed butterfly and other I

insects. - I

E. M. Webster presented a popular history of the past century of |
American entomology, and briefly discussed the subject of the native |

home of the San Jose scale (pp. 55, 56). The same author gave a brief
; |

note on the larval habits of Uranotes melimis.
|

i

W. Lochhead presented notes on some insects found on coniferous I

shade trees. These notes covered the subjects of the economic impor- I

tance, life history, and habits of Chermes abietis and Lygmonematus
|

ericlisonii. The attraction of electric light for moths was discussed by J
A. Gibson. It was noted that the male insects were attracted in much

|
greater numbers than the females.

|

A paper on the injurious insects of the orchard, garden, and farm J

for the season of 1899 was read by W. Lochhead. This paper con-

tained a discussion of the history and life habits of the codling moth,

bud moth, tent caterpillars, several species of scale insects, Colorado
, f

potato beetle, squash bug, cabbage worm, cabbage aphis, grapevine i

leaf hopper, wheat-stem maggot, clover-root borer, etc.

C. J. S. Bethune reported a case of fatal bite from Sinea diadema.

Brief notes were given by el. A. Moffat upon some Cuban insects

—

the wing structure of the milkweed butterfly.

A paper on Nature-study lessons upon the cabbage butterfly was

read by W. Lochhead. T. W. Fyles gave an account of the structure

habits, and classification of spiders. Under the title ‘‘Notes on insect;

in 39 counties. A summary is given of the report from each observer

Polistes lineata^ Chloridea mrescens.^ etc. The same author discussed
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I of the year,” W. H. Harrington gave brief accounts of the grain aphis,

I cabba'ge butterfly, pea weevil, currant aphis, tent caterpillars, etc.

I . J. D. Evans presented a brief note on the tent caterpillars, and A.

I Gibson gave a short account of the tussock moth, onion maggot, red

I
spider, and Rliopalosijplium violce. J. A. Mofi'at discussed the milk-

I weed butterfly and other insects. C. J. S. Bethune presented a brief

j
account of the tent caterpillars, squash bug, etc. T. W. Fyles gave an

account of the tent caterpillars, milkweed butterfly, IlaTpiphorus tar-

satus^ Tenehrioides mauritanicus^ Metzneria lappella^ etc.

J. Fletcher gave an account of the appearance and destructiveness

of a number of injurious insects, among which may be mentioned the

asparagus beetle, scale insects, the destructive pea louse, black violet

aphis, etc. C. J. S. Bethune reported some observations on the bumble-

bee’s nest.

The proceedings of the first annual meeting of the Northwest Ento-

•; mological Society include a report of the council, the president’s

address, and other brief notes.

Report of the entomological section, C. P. Gillette {Colorado

Sta. Rpt. 1899^jyp. 37-1^1).—Observations made upon the codling moth

indicate that the insect is completely two-brooded, with no evidence

of a third brood. Good results were obtained in fighting it b}^ banding

the trees. Kerosene emulsion was found to be practically valueless

against the codling moth.

In making a study of the grasshoppers of the State it was found that

the 2 species most concerned in injuries to cultivated crops were

Melanoplus Inmttatus and M. differentialis. Not a single specimen of

i the Rocky Mountain locust has been seen in the State for the past 9

j years. The beet army worm {Lapliygma flarimaculata) caused severe

losses to the sugar-beet industry, 200 or 300 acres of beets being com-

^ pletely ruined by the attacks of this insect in the caterpillar stage.

I
Field experiments demonstrated that the ordinary arsenical poisons

i are quite efi'ective against it. The ash borer {Podosesia syringed) is

reported as rapidly increasing in numbers and as having killed many
ash trees. Experiments conducted with arsenical mixtures indicate

that Green Arsenoid and Pink Arsenoid are rather effective, while

White Arsenoid was too injurious to the foliage.

Experiments have been conducted in the apiary for the purpose of

determining the best form of foundation for comb honey and the best

method of using the foundation in a section.

A new sugar-beet pest and other insects attacking the beet,

R. W. Doane {Washington Sta. Bui. pp. lli-^jigs. 5).—Since Octo-

ber, 1896, the author has made observations on a new beet aphis {Pem-

phigus hetce) which was found, upon investigation, pretty generally

distributed in the beet fields of the State.

The author gives a technical description of the species. The body
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of the insect, including the legs and antennae, is said to be covered

with a white flocculent powder. Late in the season winged forms

appear. The native food plants of the insect appear to be Achillea

lanulosa and Polygonum aviculare. The insect passes the winter in

the soil on or near the roots of the food plants. No males have been

discovered in this species.

A wet spring followed by an early dry summer seems to be espe-

cially favorable to the multiplication of this insect. The prevalence

of the beet aphis seems not to be conditioned by the character of the

soil. No direct remedies are suggested. In the line of prevention the

author recommends that beets should not be planted on new soil, since

the native plants growing on such soils might be already infested. It

is urged further that beets should not be grown for many seasons in

succession upon the same ground.

Brief notes are given on the habits and life history of and remedies

against Psylliodespunctulata and Carneades messoria.

Notes on a new sugar-beet pest with a description of the spe-

cies, R. W. Doane {Pnt. News, 11 {1900), No. 3, pp. 390, 391).—

A

species of plant louse is described as new under the name Pemphigus
loetce. The ordinary host plants of this species are Polygonum avicu-

lare and Achillea millefolium. The insect lives upon the roots of

these plants and is recognized by the flocculent secretion upon its

body. Recently this species has attacked sugar beets and is becoming

an insect of considerable economic importance. During the winter

months the colonies of this insect consist of individuals in all stages of

development. These colonies grow rapidly during April and May.
During the summer, winged forms appear and increase in number
until about the middle of November. The}^ leave the plant and fly

for considerable distances in search of new host plants. A technical

description of the insect is added.

The grass thrips, W. E. Hinds {Massachusetts Agr. Col. Rpt. 1899,

pp. 83-97, pis. Jj)'—The author made a study of an outbreak of the

grass thrips which occurred in Massachusetts. The species was con-

sidered to be Anaphothrfs striata. For the purpose of studying this

species, specimens were brought into the laboratory and kept, in large-

mouthed bottles, upon the stems of silver-topped elune grass, which

seemed to be the food plant preferred by them. It was observed that

the females deposit their eggs in the fresh and tender portions of the

leaf tissue. Oviposition takes place at night as well as in the daytime.

The females which have passed the winter begin laying eggs very soon

after the beginning of growth in the grass. The process of egg laying

continues for 4 or 5 weeks and the number of eggs laid by a single

insect in confinement averages about 50 to 60. The eggs of these

hibernated females hatch in from 10 to 15 days, but during the summer
generations the eggs hatch in from 4 to 7 days. The mature larv^
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select secluded places for pupation, either within the sheaths of the

upper* leaves or in the sheaths of leaves at the base of the stem. The
dui'ation of the pupal stage in the first generation is from 6 to 8 daj^s.

The A'arious stages of tlie insect are described in a technical manner.

Two forms of adult females are to be observed, one with wings and

the other with only short wing pads.

Al)out 98 per cent of the hibernating adults are wingless and from

90 to 95 per cent of the first spring generation develop wings. The
females deposit eggs and young larvae are to be found on the grass

until winter, but only adults survive the winter. Specimens survived

after being exposed to a temperature of 21° F. below zero. The
laboratory work indicates that there are 8 or 9 generations per }^ear, the

length of the life cycle varying from 30 da}"S for the first generation

to 12 da}\s during hot weather. No males were found, and it is believed

that the species is parthenogenetic.

The adult insects feed upon the leaves of grass and are seldom found

within the sheaths. The larvas, on the other hand, seek more pro-

tected places for feeding. The greatest damage is done by this insect

to June grass {Poa 2yTatensis)

^

timoth}^ and barnyard grass, but a con-

siderable variety of other grasses are attacked. The females hibernate

above ground and it is, therefore, suggested that burning in earl}-

spring would destroy great numbers of them. It was also observed

that the injury from this insect was most severe on worn-out meadows
and on fields that had been seeded for many years and had become

partly exhausted. The author recommends, therefore, the application

of fertilizers and deep plowing of old fields, to be followed with a

cultivated crop for at least one year before reseeding.

Codling moth
;

a wasp that destroys the apple worm, U. P.

Hedrick ( Utah Sta. Bui. bj, 31-If2^ figs. 7).—^The author’s experi-

ments in spraying for the codling moth have led to the conclusion that

in Utah 4: sprayings are advisable for summer apples and 6 for winter

apples, and that white arsenic is more effective than Paris green even

when the latter is unadulterated.

The solution used in these experiments was made as follows: White
arsenic 1 lb., unslacked lime 2 lbs., water 3 gal., the mixture to be

diluted in 200 gal. of water. The applications were made on the fol-

lowing dates: June 6, June 21-22, July 11-12, July 21—25, August
13-11:, and a sixth spra}dng during the first week of September. The
cost of the 6 applications was about 25 cts. per tree. A table is given

showing the number of trees of each variet}" sprayed and the number
of worm}" and sound apples gathered from these trees. The experi-

ments were conducted upon 20 varieties of apples.

The author made observations upon a digger wasp {Ammojyhila

2prunosa) which was observed preying upon the codling moth in an

orchard near Logan. The wasps occupied 2 areas of about 4 and 1 sq.
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rod extent, respectively. On August 20, 1898, the wasps were seen

eating the cabbage worm and also the codling moth. The apple trees

were loaded with fruit and were almost free from the codling moth,

which was considered remarkable in view of the fact that apples in

that region are usually badly infested. The owner had never been

under the necessity of spraying these trees. The author collected a

few larvae of the codling moth and scattered them near the burrows of

the wasps, and they were greedily seized upon by the latter. As a rule,

the wasps cover the opening of their burrows upon leaving them. In

an area 18 in. square 39 closed burrows were found with a depth of

from 4 to 8 in. and a diameter of ^ in. The burrows were for the most

part unbranched, and at the terminus was to be found sometimes a sin-

gle cocoon and at other times from 1 to 3 larvae of the codling moth.

The author describes the method by which the larvae of the wasp feed

upon the codling moth.

The apple plant louse, J. B. Smith (New Jersey Stas. Bui. yN'
23^ figs. 32).—From observations made by the author during the past

3 years, it is concluded that the apple plant louse upon apple trees in

New Jersey has no alternate food plant and, therefore, no ‘‘migrant”

or “return migrant” forms. The species is Aphis mali, and may be

distinct from the one which has been described by other authors as

migrating from the apple tree to other food plants. On November 1,

1898, the author began observations upon a tree which was badly

infested with this species. At this date many eggs had already been

laid, and it was observed that both sexes of the insect were wingless.

When the plant lice began to develop in the spring of 1899, daily

observations were made for a time and specimens were collected at

frequent intervals during the season.

The author reports in detail his observations upon the appearance

and habits of the various generations which occur during a season,

noting the anatomical characters by which the different generations

may be distinguished. The life history of the apple plant louse, as

observed by the author, may be summarized as follows : The species

hatches from the egg as soon as buds develop in earliest spring. The

stem-mother becomes mature and begins to reproduce about 15 days

later. After another period of 9 or 10 days the second generation

becomes mature, and it was observed that about three-fourths of this

generation were winged. Two weeks later the third generation becomes

developed, and about one-half of the individuals of this generation are

winged. During the whole year there are 7 generations of partheno-

genetic females, but no winged individuals are to be found except in

the second and third generations. The winged forms leave the trees

upon which they have developed, ffy to other apple trees, and in this

way bring about the wide distribution of this species. The individuals

which fly from one tree to another are not to be regarded as repre-
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sei>ting tlie migrant forms, since there is no migration from the apple

tree to other food plants. Sexed individuals appear in October, egg

laying begins alx)ut the tenth of the month and continues until the

latter part of November or first part of December.

Among the natural enemies of this insect observed b}" the author

may be mentioned the following: Ladybirds, syrphus flies, lacewings,

parasitic Hjunenoptera and Diptera, and a fungus disease. As artifi-

cial remedies against the apple plant louse the author recommends

spraying with the following insecticides: Kerosene emulsion mixed

with 12 parts of water; a 5 per cent mechanical mixture of kerosene

with water; fish-oil soap at the rate of 1 lb. in 6 gal. of water, or a

tobacco decoction in a strength equal to an extract of 1 lb. of tobacco

in 2 gal. of water. The insects are most vulnerable soon after hatch-

ing from the eggs, and the author recommends at this time a treatment

with tobacco soap made by adding tobacco to a potash soap. Tobacco

combined with fish-oil soap also gave satisfactory results. If the trees

should become badly infested in summer, they may be sprayed with a

strong solution of any of these substances late in September or during

the first part of October.

Since the distribution of the insect is largely accomplished in the egg

state on nurseiy stock, it is recommended that such stock be fumigated

with hydroc}^anic-acid gas before being sent out.

The forest caterpillar, G. H. Perkins ( Vermont Sta. Bui. 76^

111-137^ figs. 13).—The ravages of the forest tent caterpillar began to

attract attention in Vermont in 1895. Serious outbreaks also occurred

in 1896, 1898, and 1899. The author states that in man}- localities the

damage of maple trees was not entirely due to the forest tent cater-

pillar, but that Plagionotus sjoeciosus and the fall cankerworm com-

mitted serious depredations. It is stated that the forest tent cater-

pillars were so numerous in Montpelier that one man was able to col-

lect 10 bu. of the caterpillars in 2 weeks’ time. The author gives a

description of the insect in its various stages, together with notes on

its feeding habits and life histoiy. Quotations are also given from
letters of correspondents which show the great ravages committed by
this insect upon shade trees and sugar maples, the damage to the latter

being so severe that the customaiy amount of maple sugar will proba-

bly not be produced in Vermont for several years to come. Brief

notes are given on the bird and insect enemies of the forest tent cater-

pillar. Of several hundred caterpillars collected in Addison County
only one-third developed moths, the remainder being destroyed b}"

Phngyla conquisitor. In another lot of 200 cocoons hatched in the

laboratoiy, only 30 produced moths. A disease, apparently of bac-

terial origin, has also been observed among caterpillars.

Notes are given on the most approved methods of destroying the

eggs, spraying, banding the trees, destruction of cocoons, and capture

of moths.
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Caterpillar plague, H. Tryon {Queensland A(jr. Jour. ^6 {1900)^ No.

pp. ISo-lJ/ pd^' i).—This article contains a general discus-

sion of Leucania. %mipuncta^ including an account of its food plants, a

description of the insect in its various stages, notes on its habits, life

history, distribution, and prevalence in Queensland. Among th^

insect parasites of this species the following maj^ be mentioned: The-

ronia rufipeSy Exephanes leucanim., LinncBinyia nigrip}alpus^ Pcmiscus

productus^ and Ap>anteles ruficmts. The tirst 3 species are described

as new and are said to be of considerable economic importance. Calo-

sonia australis is one of the more important of the predaceous insect

enemies of Leucania. The following birds are reported as being

effective in the destruction of the army worm: Dacelo gigas^ Strepera

graculina^ Corvus australis.^ etc. The usual artificial remedies for the

army worm are described and recommended.

Plague locusts, W. W. Froggatt {Agr. Gaz. New South Wales 11

(1900)^ No. pp. 175-183^ pd. 1).—A locust plague of considerable

importance visited parts of Australia during the season of 1899, the

species concerned being Ejjacroinia terminalis. The author made a

number of observations upon the numbers and habits of this species.

The eggs were deposited in open red soil. It was observed that the

number of males was far larger than that of females, there being about

40 of the former to one of the latter. A number of female locusts

were examined for the purpose of determining the number of eggs,

and 19 eggs were found in each locust examined. The locusts caused

considerable damage to young grass and wheat. A description is

given of the male and female of this species. The author recommends
burning over the ground in order to destroy the }mung locusts soon

after hatching. The leaves of the common garden larkspur and of the

castor-oil plant were observed to be poisonous to the locusts. Locusts

which ate the leaves and ffowers of the larkspur died very quickly.

A number of experiments were tried in spreading the African locust

fungus among the locusts, but these experiments were begun too late

in the season to be most effective, as the locusts had already acquired

the power of flight.

Orchard technique : IV. Spraying the orchard, W. B. Alwood
{Yirginia Sta. Bui. 100^ p>p. 81-10 figs. 10).—^The author gives

details with regard to the spraying done in 1899 in an old neglected

orchard which came under the care of the station. The first spraying

was done March 17 with a solution of bluestone, the second April 28

with Bordeaux mixture, and the third May 12 with Bordeaux mixture

to which was added 8 oz. of green arsenite to 50 gal. of Bordeaux.

The total expense of these 3 applications was about 16.2 cts. per tree.

Three sprayings were carried out on a young orchard, March 13,

April 26, and May 16-17. The first application was a weak solution

of bluestone, the s.econd bluestone, and the third green arsenite. The
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I total cost of the 3 applications amounted to 3.8 cts. per tree. The
r application of Bordeaux mixture and green arsenite is made for the

I
purpose of checking apple scab, orange rust, leaf curl of peach, and

f
destroying the tent caterpillar, bud moth, cankerworm, and curculio.

•: A second application of the Bordeaux mixture and arsenical poison is

r made for the same purpose and for the additional purpose of destroy-

ing the codling moth. Figures are given showing the proper stages

of the leaf, buds, and young fruit of the apple at which the various

applications should be made. The author recommends a winter appli-

cation of a weak solution of lye to trees for the purpose of ridding the

trees of lichens, destroying hibernating forms of insects, and as a

fungicide treatment for apple scab and brown rot. Such treat-

ment is given at any time during the dormant period of the trees.

Experiments in the winter treatment of the San Jose scale indicated

that pure kerosene with a dash test of 120 to 150° is the cheapest

and surest winter wash. The author gives brief notes by way of

1 description of methods of making some of the common fungicides and

> insecticides together with a short account of the tire blight of pear.

<

Report of the entomologist, C. H. Feenald (3Iassachusetis Hatch Sta. Rpt. 1899,

]}}). 98-102).—The San Jose scale is reported in 30 localities within the State. The
entomological department has been authorized to inspect nurseries upon request by
the owners. Brief notes are given on Phytonomus nigrirostis, gypsy moth, and

brown-tail moth. It is stated that F. J. Smith, of the Gypsy Moth Commission, has

determined the composition of Raupenleim, so that this substance may now be man-
ufactured in the United States.

Report on economic entomology for the year 1899, G. H. Caepexter

Council Poy. Dublin Soc., 1899, pp. 15, figs. i5).—The author presents biological and

economic notes on a number of farm and garden insect pests, including, among others,

crane flies, death’s-head moth, Smerinthus ocellatus, Otiorrhynchus sulcatus, Tyroglyplms

longior, and Hippobosca equina.

Report of the Swedish state entomological station for 1899, S. Lampa
{Meddd. K. Landtbr. Styr., 1900, No. 65, pp. 48).

Common diseases and insects injurious to fruits, S. A. Beach, V. H. Lowe,

and F. C. Stewart {New York State Sta. Bui. 170, pp. 381-445).

“The purpose of this bulletin is to furnish the fruit grower with a concise account

of the common diseases and insects most injurious to cultivated fruits in New York
State and to present up-to-date directions for fighting them most efficiently and
economically. . . . The various fruits are taken up in alphabetical order and under

each one the diseases are first considered, then the insects. In the consideration of

each particular disease or msect, it is the general plan of the bulletin to give first

one or more descriptive paragraphs setting forth its general appearance, the chief

features of its life history, and its economic importance. Then follows a statement

of the remedial or preventive treatment which is recommended or suggested by the

authors. Where nothing can be i^ositively recommended, suggestions are made,

pointing out what appears to be the most promising line of treatment.”

The usefulness of the bulletin is much increased by the addition of an index of

the fruits, diseases, and common and scientific names of insects and fungi.

Plant diseases and insect pests, C. P. Close ( Btah Sta. Bui. 65, pp. 57-97, pis.

6, figs. 5).—This is a popular bulletin containing brief notes on approved methods of
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making insecticides and fungicides, and a brief account of some of the more common
fungus and insect enemies of fruit trees.

Insects injurious to forest trees, E. P, Felt {Rpt. New York Com. Fisheries,

Game, and Forests, 1898, pp. 31, pis. 3, figs. 11).—The author gives a brief general

account of the habits and metamorphoses of insects. Special consideration is given

to the forest tent caterpillar, the leopard moth, Sesia acerni, Plagionotus speciosus,

Elaphidion villosum, and Pulvinaria innumerabdis. In connection with each one of

these insects, the author discusses its life history, food plants, natural enemies, and
the approved remedies for combating it.

The significance of the terms phagocytosis and lyocytosis, J. Anglas
{Compt. Rend. Soc. Biol. Paris, 52 {1900), No. 9, pp. 219-221).—In a study of the

metamorphosis of Hymenoptera, especially of the genera Vespa and Apis, the author

states that the disappearance of the larval organs or of the larval reserve food mate-

rials does not take place by phagocytosis, but that the process is better described as

a chemical degeneration and dissolution produced by the extracellular digestive

action of leucocytes and of other cells. This process is called lyocytosis by the

author.

Bot flies, gadflies, and breeze flies, J. G. 0. Teppee {Jour. Agr. and Ind. South

Australia, 3 {1900), No. 7, pp. 564-566).—Notes on the life history and habits of spe-

cies of Tabanus, CEstrus, Hypoderma, and Gastrophilus.

The food of certain caterpillars of the Bombycidae, L. Demaison {Bui. Soc.

Ent. Era,nee, 1900, No. 2, pp. 22, 23).—Notes on the feeding habits of Bomhyx quer-

cus. Megasoma repandum, Orgyia antiqua, etc.

Combating Anthonomus pomorum {Hessische Landw. Ztschr., 70 {1900), No. 11,

p. 143 ).—Exjoeriments were tried in scraping the loose bark from 12 apple trees and
painting on a band of axle grease. The bands were painted on the trees on January

17 and were inspected 14 times between that date and May 10. In all, 625 beetles

were caught, with an average of 52 to the tree. It was observed that the insect was
most plentiful in the f)eriod from the end of March to the end of April.

A contribution to the life history of Cartharia pyrensealis, T. A. Chapman
{Ent. Mo. Mag., 36 {1900), No. 431, pp. 75-78).

A new gall gnat of the grapevine (Clinodiplosis vitis), G. Lustner {Ent.

Nadir., 26 {1900), No. 6, pp. 81-84, pi- 1)

-

—The insect appears to be double brooded,

the larvae of the first generation being found in June and July and those of the sec-

ond generation in August and September. The larvae are found on the under side

of the leaves and in the berries during the summer, and half-grown individuals

were found in winter among the hairs of the leaf buds. Adults were seen from the

beginning of September until November. Brief descriptions are given of the insect

in its various stages. The eggs were found on brown spots of the leaves.

Galls on the leaves of Jambosa domestica, L. Zehntner {Indische Natuur, 1

{1900), No. 1, pp. 3-11, figs. 3).—The author describes the appearance and structure

of galls produced chiefly on the under side of the leaves of this tree by an insect

belonging to the Psyllidse. The insect is described and figured in its various stages.

As remedies, the author suggests the removal and destruction of infested leaves.

Lasius fuliginosus and its habits of rearing fungi, G. Lageeheim {Ent.

TidsJer., 21 {1900), No. l,pp. 17-29, figs. 7).—The author made a detailed study upon

the nature of a fungus found in the burrows of this species of ant. The fungus

should apparently be referred to Cladotrichum microsporum. According to the

author’s observations, the fungus may be of only slight importance a's a source of

nutriment for the ants, but its luxuriant growth through all the chambers of the ant

colony may assist in preventing the crumbling of the walls of these burrows.

The author believes that the presence of the fungus in the ant burrows is due to

the deliberate care which the ants bestow upon the fungus and not to the inability

of the ants to keep the fungus out.
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Life history of Marg'arodes fleg-ia, H. G. Dyar {Canad. Ent., 32 {1900), No. 4,

pp. 117,dl8).—The author gives descriptions of the different larval stages of this

insect, AVhich is reported as injurious to Thevetia neriifolia at Key West, Fla.

The fight against the Nun (Ocneria dispar L.), Y. Sjostedt {Meddel. K.

Landtbr. Siyr., 1900, Na. 60, pp. 29).

A parasitic organism in the intestine of Olocrates gibbus, L. Leger
(
Compt.

Rend. Sac. Biol. Paris, 52 {1900), No. 11, pp. 261-263).—In the intestine of this

beetle the author found a parasitic fungus to which the name Rhaphidospora is

given. This parasite attacks epithelial cells of the intestinal wall. Its systematic

position was not determined by the author.

The development of the wing in the Lepidoptera, W. F. Mercer {Jour. Neio

York Ent. Soc.,8 {1900), No. 1, pp. 1-20, pis. 5) .—Detailed anatomical studies on the

wing develoi3inent of Pieris rapse.

The systematic position of the locust fungus imported from the Cape,

D. McAlpine {Agr. Gaz. New South Wales, 11 {1900), No. 3, pp. 184-186, pi. 1 ).

—

After a careful study of this fungus, which has been used with considerable success

in destroying locusts in South Africa and has also been imported into parts of Aus-

tralia, the author concludes that his original determination of this species was correct

and that the fungus should be referred to Mucor racemosus.

Fumigation of nursery stock, S. A. Beach {N'eiv York State Sta. Bui. 174, pp- 8,

figs. 2 ).—The author gives a general account of the necessary apj>aratus and chem-

icals, and the method to be adopted in applying the treatment by hydrocyanic-acid

gas to infested plants. A description is also given of a fumigation house which is

suitable for this purpose.

Insecticides, C. H. Jones and B. O. White {Vermont Sta.^Rpt. 1899, pp. 147,

148 ).—Analyses are briefly reported of the following substances: Paris green, green

arsenite. Laurel green, Bug Death, and Herbicide.

FOODS—ANIMAL PRODUCTION.

Food products examined, E. F. Ladd {North Dakota Sta. Rpt.

1899., pp. 13).—^^The author reports the composition of a number
of samples of foods and feeding stuffs, including* wheat breakfast

food, wheat, flax bolls or hulls, spelt, spelt husks, and beef from a

3-year-old steer and from a cow 7 years old. The digestibility of the

samples of beef cooked and uncooked was tested with pepsin solution.

The results obtained follow:

Digestibility of cooked and uncooked beef in pepsin solution.

Amount digested.

In hours. In 3 hours. In 6 hours. In 18 hours.

COOKED.
Per cent. Per cent. Per cent. Per cent.

Porterhouse steak from 3-year-old steer 89. 10 90.60 95. 50
Leg roast from 3-year-old steer 88. 70 91.20 94. 70
Leg roast from 7-year-old cow 86.90 90.00 94.80

BAW.

Porterhouse steak from 3-yea r-old-steer 95.4 94.8 96.3
Leg roast from 3-year-old steer 91.7 93.8 95.2
Leg roast from 7-year-old cow 91.6 93.2 95.2

8058- No. 3 6

i
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The relative digestibility of several sorts of fat by man : IV.

On artificial culinary fats and their digestibility as compared
with lard, H. Luhrig {Ztschr. TJntersucli. Nalir, u. Genussmtl.^ 3

{1900), No. 2, pp. 73-87).—In continuation of work previously

reported (E. S. R., 11
, p. 660) experiments with a healthy man were

made on the digestibility of lard, a commercial lard substitute, and a

mixture of equal parts of the two, consumed with a mixed diet. The
tests were of 3 days’ duration. The average results follow:

Digestibility of lard and commercial lard substitide.

In daily
food.

In daily
feces.

Digested.

Lard eaten with simple mixed vegetable diet
Grams.

102. 72

102. 77

102. 72

Grams.
5. 83^

5. 89

5. 46

Per cent.

94.33

94. 27

94. 68

Commercial lard substitute eaten with simple mixed vegetable
diet

Mixture of lard and commercial lard substitute eaten with sim-
ple mixed vegetable diet >.

Introducing corrections for the lecithin of the feces and the total fat

in the ether extract, which is not saponifiable, the digestibility of the 3

sorts of fat would be 96.36, 96.09, and 96.47 per cent, respectively.

The author concludes that, although the digestibility of the 3 sorts

of fat was practically the same, the lard is much to be preferred for

other reasons. He considers pure lard a satisfactoiy product, while the

commercial lard substitute was a mixture of inferior animal fat with

vegetable oils.

The feeding value of sorghum as shown by chemical analysis,

R. W. Thatcher {Nebraska Sta. Bui. 62, fop. 65-72).—Analyses are

reported of Early Amber sorghum cut
(1 )

when the canes were 2 ft.

high, (2) when the canes were 4 ft. high with a very few heads appear 7

ing, (3) when headed out, most of the plants being in bloom, and (4)

after heading, most of the seeds being in the dough stage. The first

two samples were analyzed immediately after cutting and the last two

after curing. The composition of the different cuttings follows:

Composition of sorghum at different stages of growth.

Water-free material

Water.
Pro-
tein.

1

Fat.

Nitro-
gen-
free
ex-

tract.

Re-
duc-
ing

sugars.

Su-
crose.

Crude
.fiber.

Ash.

Nonal-
bumi-
noid
nitro-
gen.

Albu-
minoid
nitro-
gen.

Canes 2 ft. high (analyzed
Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct.

uncured)
Canes 4 ft. high (analyzed

87.68 10. 60 3.64 42.60 (a) (a) 28. 12 15.04 0. 55 1. 15

uncured)
Heading out, most of the
plants in bloom (ana-

85. 09 6. 95 2. 48 45. 47 11.87 .00 33. 37 11.73 .27 .84

lyzed cured)
After heading, seeds in
dough stage (analyzed

4. 66 2.14 53.35 16. 37 .00 ai.62 8. 18 .16 .59

cured) 3. 85 1.99 47. 58 19.06 .00 38.44 8.19 .15 .47

a Not determined.
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I On the- basis of these anah^ses the feeding value of sorghum is dis-

F cussed and compared with other crops.

ii- “The feeding value of sorghum is greatest when the plant is young. As the plant

matures, the feeding value decreases rapidly. Therefore the crop should be used,

for pasture, at least, before the seeds form, and for hay at as early a stage as it can be
' well cured. Analyses of sorghum when young and of other pasture plants at the

same stages of growth show that it is somewhat deficient in flesh-forming material,

containing less than blue grass or Bromus inermis, about the same as timothy, and a

little more than Indian corn. Analyses of sorghum fodder, in comparison with other

fodders and hay crops, show it to have a somewhat smaller amount of flesh-forming
' material than most hay crops, and less than corn fodder, but more than straw of the

small grains. The fondness which live stock evince for this fodder is doubtless due

to its sweetness. ’ ’

The digestibility of American feeding stuffs, W. H. Jordan and

F. II. Hall
( U. S. De])t. Agr . , Office of Exjperiment Stations But. 77,

gyjj. 100).—The value of digestion experiments with farm animals is

discussed, as well as the methods general!}" followed and the extent

of work of this nature at the experiment stations in the United States.

The results of all such experiments with different farm animals, made
up to the close of 1898 (378 in number), are summarized in tabular

form. The material is also arranged to show the maximum, minimum,
and average coefficients of digestibility of the principal feeding

stuffs. The effect of individual peculiarity and the kind of animal

, upon digestibility is discussed, as well as the influence of the stage of

growth of the feeding stuff, cooking, drying and curing, ensiling,

grinding, wetting, quantity fed, and proportion of nutrients. This

bulletin is designed to take the place of a compilation of a similar

nature published several years ago (E. S. R., 6, p. 5).

Feeding young cattle, H. H. Griffin ^Colorado Sta. Ept. 1899^

gop. o6^.o7).—A feeding test was made at the Arkansas Valley Sub-

station with 15 calves 7 to 10 months old. The average weight

November 18 was 312.6 lbs. each. They were fed on alfalfa hay until

December 1, and were then given a pound of corn chop per head

daily. This amount was gradually increased until in 2 weeks they

were fed 3 lbs. per head daily. A few sugar beets were then added

to the ration. January 1 the calves were divided into 3 lots of 5 each

and fed corn chop with sugar beets or oats, alfalfa hay being given

f act lihiturn. On an average the calves were fed 178 days. At the

I

conclusion of the test they were sold for $1.60 per hundred, deducting

I

3 per cent for shrinkage. The financial returns are based on alfalfa

hay and sugar beets at $3 per ton, chop at 80 cts., corn at 70 cts., and
oats at $1 per hundredweight. The average daily gain, less shrink-

age, was 1.19 lbs., and the cost of a pound of gain 3^ cts. In the

author’s opinion this test for the production of “baby beef” was
successful.

The production and marketing of wool, H. W. Miimford {Michi-

gan Sta. Bui. 178^ pp). 59-90^ figs. 8).—The production of wool in
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Michigan and the best methods of improving this industry are treated

of, the discussion being based in part on replies received to questions

addressed to a number of wool dealers in different parts of the United

States. Some of the principal deductions follow:

‘
‘ Mutton growing with wool as an incidental product will continue to be a profitable P

industry. . . . Breed and feed affect the value of wool from the manufacturer’s stand-

point. Indiscriminate crossing is unprofitable. A sheep poorly nourished can not
|

produce a healthy fleece. . The manufacturer buys wool on the basis of its true value
|

for manufacturing purposes. The grower, the local dealer, the commission man, and
the scourer should each make an honest effort to satisfy his reasonable demands. ...

j.

“A small linen, or flax, or hemp twine is best for tying wool. . . . Coarse heavy t

paint marks should be avoided in marking sheep. More and better wool can be
j

secured by early shearing. Loose, bulky fleeces sell best in the market. Country

wool buyers can greatly aid in an effort to bring Michigan wools up to the standard

by buying wool on its merits. By offering an advance in price for wools properly

grown and prepared for the market, and by discriminating against poorly grown,
j

dirty, or poorly tied fleeces. . . . Avoid lime and sulphur as a sheep dip.
’

’
i

Sheep in the coastal district, G. Valdar {Agr. Gaz. New South

Wales, 11 {1900), No. 1, pis. 3).—On the basis of trials at
i

the College Farm and the testimony of a number of sheep raisers, dif-

ferent breeds suitable for the coastal region of New South Wales are

suggested. The value of different cereal crops, grasses, leguminous

crops, rape, and other crucifers for sheep feeding is discussed and a

feeding experiment at the Hawkesbury Agricultural College briefly

reported. Thirty Romney sheep and 8 Shropshire lambs were hurdled

on i acre of paspalum grass. After this was eaten, they were moved
to a half-acre plat of white mustard and from this to an acre of rape.

The test began June 22 and closed August 1. During this time the

Romney lambs had gained 20d lbs. each and the Shropshires 30 lbs.

Estimating the gain to be worth 3 cts. per pound, according to the

author there would be a profit of $25.72 from the If acres on which the :

sheep were pastured. It should also be remembered that the drop-

pings of the sheep were valuable manure and that there was no expense

in harvesting the crop, and that probably a second and even a third

crop could be obtained from the rape and mustard, while the paspalum |

is a perennial grass. J

Animal food for poultry, W. P. Wheeler {New Yorh State Bui.

171, jjj). 1-506, jol. !)•—In continuation of previous work (E. S. R., f-

11, p. 276), 2 series of tests are reported with chickens, hens, and |
ducks on the comparative value of vegetable and animal food, the lat- |
ter ration being supplemented in the second test by bone ash. In the f

first series 5 lots of from 23 to 51 chickens 1 week old at The begin- 1

ning of the test were fed the ration containing the animal food, which 1
was made up of corn meal, animal meal, ground grain, gluten meal, J
etc. Five similar lots were fed the vegetable ration, consisting of 1

wheat, barley, oats, and a mixture of several grains and concentrated 1
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feeds. -In addition all the lots were fed green alfalfa, oyster shells,

. and grit. The composition of the feeding stuffs used in this and the

following test is reported, as well as the amount of feed consumed,

the gain in weight, and similar data. A number of chickens were

removed from the different lots during the test. At the close of the

test, which covered 8 to weeks, the average weight of the chickens

fed the ration containing animal food was 2.16 lbs., of those fed the

vegetable food 1.91 lbs., 23 per cent more food being required per

pound of gain b}^ the latter.

The 2 rations were tested with 2 lots of some 26 Pekin ducks 1 week

old at the beginning of the test, which covered 10 weeks. After the

ffrst month the ration fed lot 2 (vegetable food) was changed, as it

was evident that it ‘‘was veiy deficient in some respect, for before the

end of the fourth week one-half of all the birds in lot 2 had died.”

For 2 weeks animal meal was added to the feed and then the original

ration was resumed. Onl}^ 1 duck died after the change. At the

close of the test the average weight of the ducklings fed animal meal

throughout the test was 5.9 lbs., of those fed the contrasted ration 5.5

lbs., 2.6 lbs. of diy matter being required per pound of gain with the

former lot and 6 lbs. with the latter. The cost of a pound of gain in

the 2 lots was 2.7 and 10.1 cts., respectively. It is said that the prin-

cipal advantage of animal food was rapid growth and early maturity,

rather than ultimate size.

Four lots of 11 and 15 pullets were fed the contrasted ration for

about 200 da}"s. The lots fed the ration containing animal food pro-

duced more eggs than those fed the vegetable food and less dry mat-

ter was required per pound of egg. The relative fertility of the eggs

from the hens fed the different rations was also tested. In general

the more fertile eggs were obtained from the lots fed the animal food.

This point was further tested with 2 lots of two-year-old hens fed the

contrasted ration. Little difference was found in the character of the

eggs.

The second series of tests was made under conditions similar to those

mentioned above, except that the ration of vegetable food was supple-

mented by bone ash, the object being to learn whether the small gains

made on vegetable food were due to a deficiency in the ash constitu-

ents. As finall}" agreed upon, the contrasted rations- had practically

the same proximate composition. Six lots of from 61 to 99 chickens

1 week old at the beginning of the test were fed for 11 weeks. The

^ average weight of the chickens fed the contrasted rations was practi-

T cally the same at the close of the test, ranging from 1.1 to 1.7 lbs. In

||
every case the chickens fed the ration containing the animal food

required on an average about 13 per cent more food per pound of gain.

A The 2 rations were further tested with 2 lots of about 30 Pekin ducks
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weeks. The average gain of the ducks fed animal food was 5.3 lbs.,

of those fed vegetable food and bone ash 3.3 lbs., 3.3 lbs. of food,

costing 8.5 cts., and 4.3 lbs. costing 4.1 cts. being required per pound
of gain, respectively. Two lots of about 14 laying hens were used for

further testing the 2 rations. The test covered 210 days. The aver-

age egg production of the hens fed animal food was 119.4 eggs; of

those fed vegetable food and bone ash, 112.7 eggs, the dry matter

required per pound of eggs being 3 and 3.2 lbs., respectively. The
cost of food per pound of eggs was 3.2 cts. for each lot. AThen tested

for fertility the eggs from the former lot were, in the author’s opinion,

better from a breeder’s standpoint. No difference, however, in the

vigor of the chickens hatched from the eggs of the 2 lots was observed.

The author summarizes his experiments and the deductions drawn from
them as follows:

“In general, rations containing animal food appear more palatable than rations of

somewhat similar chemical composition consisting wholly of vegetable food. Rations

in which the lack of palatability was overcome by using an unusual variety of grain

foods were inferior for growing chicks and laying hens and decidedly inferior for

ducklings to rations in which nearly one-tifth of the dry matter was supplied by ani-

mal food. After the period of most rapid growth had passed and the young birds

approached maturity the difference in the efficiency between such rations rapidly

disappeared. ...
‘ ‘Although it was found possible, when using a large number of foods in contrasted

rations of these kinds, to have the ordinary groups of organic compounds in approx-

imately equal proportions, there was always a much larger amount of mineral matter

in the one ration owing to the bone of the animal meal. So there was sometimes

nearly three times as much phosphorus in the one ration as in the other. ...
“From these results it appears that rations containing a necessary amount of pro-

tein and having the relation of the ordinarily considered constituents satisfactory may
be inferior because of a lack of mineral matter, probably phosphates.

“Not enough data are now available to show to just what extent the deficiency of

lime in the food for the younger chicks maj^ have been responsible for inferior results.

With laying hens lack of lime could not have affected the results considered, for

oyster shells were freely supplied, and it has been shown that such material can

make good the frequent deficiency of lime.

“ It appears also that while a cheaper vegetable food ration can sometimes be made
to equal or surpass in efficiency a ration containing animal food by supplementing it

with suitable mineral matter, there are plain limitations to its economical use. For

laying hens some animal food appears necessary for continued good results. Duck-

lings wdthout an abundant supply of animal protein in the ration, together with a

liberal proportion of mineral matter, seem unable to make any approximation to

their normally rapid and most profitable growth.
‘ ‘Although bone ash was used to make good an assumed deficiency in one ration

and proved an efficient addition for the purpose, it should not be infeived that its

purchase for feeding is to be generally recommended.. It was necessarily used to

obtain information. Bone ash in the market is expensive. Tire same anioimt of

mineral matter can be obtained much cheaper in fresh bone or animal ineal, of which

food it constitutes an imjrortant part. In some instances, of course, dry; bones,

wdrere no facilities exist for grinding, or green bones in questionable condition, can

be safely and economically used when charred or reduced to ash. The very desira-

ble organic matter associated with fresh or cooked bones should not be wasted.”
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Poultry experiments, W. P. Brooks and H. M. Thomson {Massa-

chusetts Hatch Sta. Rpt. 1899, 2?p. 1^9-55).— value for egg produc-

tion of rations with wide and narrow nutritive ratios was tested in the

Avinter and summer. In each case 2 lots of 20 WhiteW yandottes and

2 lots of 20 Barred Plymouth Rocks were used. The principal grain

in the ration with the narroAV nutritive ratio was wheat, and in the

ration Avith the wide nutritive ratio corn. Therefore the tests are in

etfect a comparison of these two grains for laying poultry, supple-

mented by a variet}^ of other food.

The winter experiment began October 25 and closed April 27. The

summer experiment began Maj^ 1 and closed September 27.

The authors summarize the results of the tests as follows: ‘‘Our

results with both breeds, both summer and winter, are greatly in favor

of the ration richer in corn meal and corn. On its side we have (1)

lower cost of feed, (2) from 23 to 91 per cent more eggs, (3) a far

lower cost per egg, making possible a saving of from 4f to 16f cts.

per dozen in the food cost of their production, (1) a greater increase

in weight, and (5) a much earlier molt.”

It was the intention to test the wide and narrow rations with Black

^Minorca pullets, but this test was discontinued owing to roup. The

results are not given in detail. “The test with this breed was

not ... at all conclusive. . . . Up to the time the test was closed,

however, the corn-fed Minorcas had laid about 50 per cent more eggs

than the others.”

Erroneous ideas regarding food value, H. Sna^der [Sanitary Home, 2 [1900),

No. 3, pp. 53-55).—The author points out a number of Avidespread popular errors

concerning potatoes, mushrooms, AA'hite Avheat flour, Avhite and yelloAV corn meal, etc.

Domestic science in agricultural colleges, Juniata L. Sheppard [Amev. Kitchen

Mag., 12 [1900), No. 5,pp. 177-179, fig. 1 ).

—

A descriptive and statistical article.

Handbook of domestic science and household arts, Luci^ L. W. Wilson [New

York and London: The Macmillan Company, 1900, pp. XIIIfi-407
,
ill. ).—This is a text-

book giAung concise directions for lessons on food and nutrition, cooking and seiAung

food, cleaning, household pests, and other topics generally included under the term

domestic science. The chapters are contributed by a number of different writers.

Bread and the principles of bread making, Helen W. Atavater
( U. S. Dept.

Agr., Farmers’ Bulletin 112, pjo. 38, figs. 3).—The cereal grains and the flours made
from them are discussed, as well as yeast, the theory of fermentation, bread raised

Avith yeast and Avith leaA^en, special breads, household and bakery methods of bread

making, chemical composition of bread, imperfections and impurities, nutritive A-alue

as related to cost, and similar topics.

Samples examined by the station [Connecticut State Sta. Rpt. 1899, pt. 2, pp.

93-100) .—The Connecticut Pure Food law and the law regarding commercial feeding

stuffs ar^ quoted and brief statements made concerning the foods and condiments

analyzed by the station. These include 149 samples of coffee, 2 of coffee substitutes,

92 of soda-Avater-sirup, 23 of bottled sirup, 5 of fruit juice, 90 of bottled carbonated

drinks, 2 of peanut butter, 31 of food preservatives, 2 of borax,^ 3 of banana flour, 2

of butter and imitation butter, 213 of molasses and sirup, 45 of vinegar, 2 of honey,

and 43 of milk and cream.
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Food products examined for the dairy commissioner in the twelve months
ended July 3

1

, 1899 (
Connecticut State Sta. Ept. 1899, pt. 2, pp. 157, 158)

.

—Brief state- « i

ments are made concerning the samples of butter, molasses, honey, etc., examined.
Contribution to the study of slimy bread, A. Juckanack {Ztschr. Analyt. Chem., 1

1

39 {1900), No. 2, pp. 73-81).—The bacterial origin of slimy bread is discussed, many f
'

investigations being cited. .

Veg-etable cheese, C. F. Langwoethy {Sanitary Home, 2 {1900), No. 3, pp. %

55-57).—A popular article describing the bean cheese or bean curd and other food
| |

products made in the Orient from soy beans.
|
i

The chemical composition of authentic samples of spices and spice adulter- I

ants, A. L. Winton, A. W. Ogden, and W. L. Mitchell {Connecticut State Sta. Rpt. 1 1

1899, pt. 2, pp. 100-105).—Details are given of the analyses of pepper and other spices i I

under the Connecticut pure food law. " 1

Coffee, A. L. Winton
(
Connecticut State Sta. Rpt. 1899, pt. 2, pp. 106-111)

.

—Analyses
|

of a number of samples of coffee under the Connecticut pure food laAv are reported. ' I

A marked decrease was observed during the year over the samples of adulterated
|

coffee found in the previous year. The author believes this is due to the work of '
1

the station. i

• Carbonated, non-alcoholic beverages (“temperance drinks,” “summer
drinks”) and fruit flavors, A. L. Winton, A. W. Ogden, and W. L. Mitchell r i

{Connecticut State Sta. Rpt. 1899, pt. 2, pp. 112-137).—Soda water, bottled carbonated

beverages, and sirups are described, and the analyses of a large number of samples in

accordance with the Connecticut pure food law are reported. Many of these con- -

tained coal-tar colors, artificial flavoring, and such preservatives as salicylic and "

boric acids. *
|

Peanut butter and peanolia, A. L. Winton {Connecticut State Sta. Rpt. 1899,
j

pt. 2, p. 138)

.

—Analyses of 2 samples of peanut butter are reported. 1

Composition of banana and plantain fruits {Bui. Bot. Dept. Jamaica, n. ser.,

7 {1900), No. 2, pp. 24-30).—A partial reprint of an earlier publication.^ The com-

jjosition of green and ripe fruit and banana flour is quoted. The chemical and other

analytical work on bananas and plantains of a number of investigators is summarized.

Banana flour, vinegar, milk, and cream
(
Connecticut State Sta. Rpt. 1899, pt. 2,

pp. 156, 157).—Samples of banana flour, vinegar, milk, and cream were analyzed. It

is stated that banana flour is prepared from the dried flesh of the fruit. The com-

position of the different sorts of banana flour follows:

Composition of banana flour of different sorts.

Water. Protein. Fat.
Nitrogen-
free ex-
tract.

Ash.

Flour from—
Porto Rico bananas

Per cent.

13. 43
5.34

10. 33

Per cent.

. 3.50
2.81
2. 87

Per cent.

0. 47
.66
.50

Per cent.

79.82
87.45
87. 02

Per cent.

2.24
2. 90
2.55

Florida bananas
Honduras bananas

The use of chemicals for preserving food, M. Geubee {Oesterr. Chem. Ztg., 3

{1900), No. 4, p. 84 ).—The legal situation regarding added food preservatives in

Austria is treated of.

The use of added preservatives, T. Smith {New England Kitchen Mag., 12 {1900),

No. 4, pp. 127-129 ).—The author discusses the properties and methods of detection

of a number of the more common food preservatives.

Chemical preservatives, E. H. Jenkins, W. L. Mitchell and A. W. Ogden

Bui. Misc. Infor. Roy. Garden Kew, 1894, pp. 305-310.
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{Connecticut State Sta. Rpt. 1899, pt. pp. 139-152).—

A

large number of preservatives

for milk, cream, wine, cider, and beer were examined.

.

“ [According to the authors, their work] shows that milk and cream preservatives

now on the market depend for their antiseptic effects on salt, formaldehyde, borax,

and boric acid; and that if the directions given by the manufacturers are followed,

a quart of milk will be dosed with from 0.01 to 0.05 gm. of formaldehyde or with

0.47 to 3.6 gm. of boric acid. Cream will receive from 0.94 to 5 gm. of boric acid

per quart.

“ Wine and cider preservatives have been found to contain formaldehyde, salicylic

acid, boric acid, benzoic acid, and betanaphtol. The cider, treated as directed by

the manufacturers of the preservatives, may contain 0.36 to 0.9 gm. of salicylic

acid or 0.19 to 0.38 gm. of borax or 0.6 to 0.7 gm. of benzoate of soda per quart.

The beer preservatives contain salicylic acid and sulphurous acid in form of sulphites

or bisulphites, and beer treated with them may contain from 0.04 to 0.12 gm. of

salicylic acid or 0.015 gm. per half-liter glass. Of sulphurous acid, preserved beer

may contain 0.015 gm. per half-liter glass.”

Report of the chemist (division of foods and feeding*), J. B. Lindsey et al.

{Massachusetts Hatch Sta. Rpt. 1899, pp. 103-107).—This is a brief general account of

the work of the chemical laboratory during the year, which included the examina-

tion of samples of water, dairy products, and feeding stuffs. Short notes are also

given on feeding experiments and dairy studies, and on digestion experiments which

are being conducted at the station.

Concentrated feed stuffs, J. B. Lindsey et al. {Massachusetts Hatch Sta. Bui. 64,

pp. 31).—A classification of concentrated feeding stuffs is suggested, and the analysis

reported of a large number of samples of concentrated feeding stuffs, made in com-

pliance with the Massachusetts law. The constituents determined were moisture,

protein, and fat. The materials analyzed include cotton-seed meals, linseed meals,

gluten meals and feeds, wheat middlings, mixed feed, wheat bran and shorts, cereal

food by-products, brewers’ grains, malt sprouts, Sucrene Dairy Feed, Blatchford

calf meal, corn meal, hominy meal, oat feed, corn-and-oat feed, corn-oat-and-barley

feed, Kafir corn, corn screenings, chop feed, shredded wheat, ground oats, barley

meal, rye feed, rye meal, Marsden’s new food product (ground corn shives), con-

centrated food, poultry feeds, scratching food, scratching grain, clover meal, cut

clover, and meat and bone meal.

The standards adopted for the different concentrated feeds are quoted. The results

of the analyses are discussed as follows:

“(1) The cotton-seed meals shipped into Massachusetts the past year were practi-

cally free from adulteration, yet the guaranteed meals averaged 1 per cent higher in

protein, showing the advisability of buying only branded goods. The guaranty in

all cases should be supported by the name of the manufacturer or wholesaler.

“Lasf spring several samples of dark-colored meal were taken by our inspectors,

and a number of others were sent in for examination, which, upon analysis, gave a

high percentage of protein, proving that color alone is not a safe guide.

“(2) Cleveland flax meal, old process and new process linseed meals, gluten meals,

and gluten feeds are of fair average composition with the exception of the old proc-

ess linseed meals, which are low in many cases.

“ (3) Of the wheat feeds, the middlings show quite a wide variation in percentage

of protein as a result of different methods of manufacture; the mixed feeds with

few exceptions are of fair quality, and the brans are of a high and very uniform

grade.

“(4) The oat feeds show the most serious adulteration of any feeds on the market.

Many of them fall below 7 per cent in protein with an average of 45 per cent of

coarse material.”
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Concentrated feeding- stuffs, C. H. Jones and B. O. White {Vermont Sta. Rpt.

1899, j)p. 139-143).—The text of the Vermont law regulating the sale of concentrated

feeding stuffs is quoted, and analyses made in compliance with this law are reported.

The materials analyzed include cotton-seed meal, gluten meals and feed, cocoanut

fiber feed, calf meal, middlings, cereal food by-products, horse feed, hen feed, corn

and oats, chop feed, and ground rape seed. Some of the feeding stuffs are briefly

discussed.

Commercial feeding- stuffs, E. H. Jenkins et al. {Connecticut State Sta. Rpt. 1899,

pt. 2, pp. 159-196)

.

—A reprint of the analytical matter of Bulletin 130 of the station

(E. S. R., 12, p. 70), with a discussion of the composition and uses of commercial

feeding stuffs.

Feeding stuff inspection, H. J. Wheeler and B. L. Hartwell {Rhode Island Sta.

Bui. 63, pp. 91-100 ).—T\\q text of the Rhode Island legislation regulating the sale of

concentrated commercial feeding stuffs is quoted and the analyses reported of a num-
ber of samples of feeding stuffs in accordance with this act. The constituents deter-

mined were protein and fat. The analyses include American Poultry Food, Poultry

Food, gluten meals, linseed meals and feed, old process oil meal, cotton-seed meal,

barley sprouts, chop, Sucrene Dairy Feed, corn-oat-and-barley feed, provender, stock

feed, oat feed. Fancy Feed Meal, Sugar Corn Feed, and barley feed.

On the composition and food value of mammals, birds, and reptiles, Bal-

LAND
(
Compt. Rend. Acad. Sci. Paris, 130 {1900), No. 8, pp. 531-533).—Several analy-

ses are quoted and reference made to earlier work.

Food value of oak moss, J. H. Barber {Pacific Rurcd Press, 59 {1900), No. 13, p.

197)

.

—Oak moss {Ramcdina reticulata) is sometimes used as a cattle food. According

to an analysis l>y M. E. Jaffa of the California Experiment Station, it has the follow-

ing percentage composition; Water, 22.29; protein, 9.15; fat, 1.95; nitrogen-free

extract, 48.37; crude fiber, 13.77; and ash, 4.5.

Food value of tall tarweed {Pacific Rural Press, 59 {1900), No. 13, 197).—The
food value of tall tarweed

(
Centromadia pungens) is discussed and an analysis by

M. E. Jaffa of the California Experiment Station briefly reported. The protein

content was found to be 12.3 per cent and the fuel value 919 calories per pound.

Experiments on the digestive power of pigs, Lilienthal {Landw. Wchnbl.

ScJdesivig-IIolstein, 50 {1900), No. 5, pp. 81-89).—A comparison of the digestibility of

different rations by several breeds of pigs, including Yorkshires, Berkshires, Hol-

steins and ‘-Marschschwein.” The latter is a breed very closely related to the

European wild hog.

Cost of wintering beef herd, E. R. Lloyd {Mississippi Sta. Rpt. 1899, p. 14).—
A summary of data given in Bulletin 60 of the station (E. S. R., 11, p. 1084).

Beef herd, E. R. Lloyd {Mississi2rpi Sta. Rpt. 1899, pp. 14
,
15).—A study is being

made of the relative merits of native and grade Angus cattle for beef production.

The average weights at birth and each month for 8 months of calves of the 2

breeds are tabulated.

Feeding tests to determine the relative value of corn, cotton seed, and
cotton-seed meal for beef production, E. R. Lloyd {Mississippi Sta. Rpt. 1899,

pp. 13, 14).—A summary of the results of feeding experiments previously reported

(E. S. R., 11, p. 1068).

Milk substitute for calves, A. Crawford {.Tour. Dept. Agr. West. Australia, 1900,

Feh., p>. 17).—Oil cake and oatmeal 1: 1 cooked, mixed with hay tea and a little

milk, is recommended as a useful food for calves. The oil cake should be increased

as the calf grows older.

What grains lack as poultry foods, F. H. Hall and W. P. Wheeler {New

York State Sta. Bui. 171, popular ed., pp. 6).—This is a popular summary of. Bulletin

171 of the station (see p. 276).
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Feeding tests and their methods, J . L. Hills ( Vermont Sta, Rpt.

1800. pp. 252-206^ 310-351).

—

Experiments, partly in continuation of

work previously reported (E. S. R., 11, p. 382), were made to com-

pare various rations and to test different feeding stuffs, to determine

the effect of feeding liquid fat to cows, to compare methods of water-

ino' cows, to test the effect of grooming on production, and to deter-

mine the extent of experimental error in feeding tests. Fifty-six cows

in all were used in the series of experiments which lasted from Octo-

ber 25 to June 6. Each experiment covered 1 or 5 weeks, one-third

of which was considered preliminary. The number of cows used in

the different tests varied from 1 to 11. In addition to hay and silage,

and in some cases sugar beets or artichokes, the following mixed feeds

were employed: (1) Cotton-seed meal, linseed meal, corn meal, and

wheat bran (3:3:1:6); (2) cotton-seed meal, linseed meal, corn meal,

and wheat bran (3i:3i:3:6); (3) buckwheat middlings, corn meal, and

wheat bran (1:1:3); (1) equal parts of corn meal and wheat bran; and (5)

corn meal and wheat bran (8:1). Eighteen different rations were fed.

Tables give complete data for the experiments, including weights of

cows, barn temperatures, analyses, and digestible ingredients of the

fodders and feeds, records of the individual cows, and results of experi-

mental feeding on different rations. The author summarizes the

details and results of the investigation as follows:

“ The relative feeding values of rations of equal balance.— (a) Medium nutritive ratios .

—

The fodders and feeds used were hay, silage, and Buffalo gluten feed—nutritive ratio

averaging 1:5.7, and the same roughages with mixed feed No. 1—nutritive ratio

averaging 1: 5.6. The former ration yielded to the unit of total dry matter eaten

from 4 to 5 per cent greater product, and the quality of the milk remained unchanged.

“ (5) Wide nutritive ratios.—The fodders and feeds used were hay, silage, and corn

and bran, and the same roughages with Quaker oat feed—nutritive ratio in each case

averaging 1: 8.9. The former ratio yielded to the unit of total dry matter eaten from

2 to .3 per cent greater product, the cpality of the milk remaining uniform.
‘

‘ In the one case production to the unit slightly favored the ration which was fed

the more liberally; in the other case 2 rations equally balanced and containing the

same amounts of the sundry nutrients were of equal feeding value. The outcome of

3 years’ trials of this kind indicates that uniform production is not to be expected of

necessity when there are eaten equal amounts of digestible nutrients derived from

divers sources.

“T/ie effect of adding raw or emulsified fat to a ration.—Unemulsified cotton-seed oil

and emulsified cotton seed, corn, and linseed oils were fed with bran or corn meal

and bran, hay, and silage, as against the same rations without the oil. Milk yields

to the unit of dry matter eaten were always increased when oil was fed, the increase

amounting from 3 to 9 per cent. The amount of total solids and fat were increased

by the cotton-seed oil feeding from 2 to 15 per cent, on linseed oil feeding 2 per cent,

and on corn oil feeding not at all. The quality of milk was always improved at the

outset of this class of feeding, but quickly retmmed to normal quality or became
poorer than usual when corn or linseed oils were fed. The increased fat percentage

—

unaccompanied by rise in the percentage of solids-not-fat—was fairly permanent,
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f

lasting from 4 to 6 weeks at least, when either raw or emulsified cotton-seed oil was ,

used. Since the same changes were brought about when raw oil was fed as followed
the use of emulsified oil, it is safe to say that in these trials emulsifying was wdthout
influence as a means of feeding fat into milk.

''The feeding values of medium and wide rations.—

(

a) Grain rations equal in amount.—
The fodders and feeds used were hay, silage, and mixed feed No. 1, or the sam.e

roughages and Quaker oat feed. Nutritive ratios averaged 1:5.8 and 1:9.0. The pro-

ducing power of a unit of dry matter was 7 per cent greater in the former ration.

The fat content of the quality of the milk remained essentially unchanged.
"{b) Grain rations unequal in amount.—The fodders and feeds used were hay,

silage, and 8 lbs. of Buffalo gluten feed, or the same roughages with 2 lbs. of corn
meal and 1 lb. of bran. Nutritive ratios averaged 1:5.5 and 1:9.7. The unit of dry |
matter eaten in the medium ration made 5 per cent more milk than did that in the f

wide ration. Less but richer milk seemed to be produced by the scant ration. !

“ The feeding value of huckivheat middlings.—The fodders and feeds used were hay, "

'

silage, corn meal, bran, and buckwheat middlings, the same roughages with mixed 'J
feed No. 1 or corn meal and bran. A unit of dry matter eaten produced about 3 per |.

cent more milk, solids, and fat in ration No. 1, and about 4 per cent less in the corn

and bran ration than when the middlings were fed. The quality of the milk
remained generally uniform, with, however, two exceptions.

“ The feeding value of artichokes.—Hay, silage, and mixed feed No. 1, or hay, arti-

choke tubers and mixed feed No. 1 were fed to one cow. To the unit of dry matter
eaten 10 per cent less milk was made on the silage ration.

‘
‘ Watering at will or at intervals.—Cows fed a uniform ration were in alternating

periods watered at will or at intervals, and in the former case made 2 per cent more
milk. The effect upon quality can not be stated for reasons given in the body of the

article.

"The grooming of cows.—Cows fed a uniform ration were in alternating periods

groomed or left uncarded without appreciable effect either upon milk yield or

quality.

"Experimental error.—Uniform rations were fed and uniform production ensued.

A unit of dry matter made essentially the same milk, solids, and fat at one time as

another, lactation changes being equalized. It is probably unsafe to lay stress on
apparent differences in feeding values of much less than 5 per cent.

"Relative vcdues of various grain rations.—Assuming that two-thirds of the manurial

ingredients reach the soil, and allowing 20 cts. per hundred for skim milk, the total

and the daily net gains of one ration over another in butter, skim milk, and manure,
expressed in dollars and cents, are as shown in the table. In each case the ration

first mentioned proved superior to its competitor:

I
r-

Relative superiority of different rations.

Ration.
Days of
feeding
one cow.

Net gain
from

butter.

Net gain
from but-
ter, skim
milk, and
manure.

Daily net
gain,

one cow.

Buffalo gluten ration v. cotton-seed-linseed ration 529 $4. 61 S6.05

Cents.

1.14
Buffalo gluten ration v. ration of 2 parts corn, 1 part bran 276 -4. 18 3.86 1.40
Cotton-seed-linseed ration v. Quaker oat feed ration 118 0. 45 3. 12 2. 64
Corn and bran ration v. Quaker oat feed ration 118 0. 00 ,0.75 .64
Cotton-seed-linseed ration v. buckwheat middlings ration . .

.

Buckwheat middlings ration v. ration of corn and bran
128 -0. 72 -0. 02 .00
72 0. 92 1. 14 1.58

“The Buffalo [gluten] ration proved superior to the others, the cotton-seed-linseed

ration ranking second.”
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I The effect of fatigue upon the quantity and quality of milk,

I J, L. Hills {Vermont Sta. Rpt. 1899
,
p)' ^09).—In this test, which is

I the third reported by the station (E. S. R., 8, p. 86; 11 p. 381), 6 fresh

If milch cows were driven 10 miles and shipped 50 miles by rail. They

I were not milked during the 18 hours occupied in traveling. A table

|! gives the }ueld and composition of the mi!k one day, one week, and

I three weeks after arrival. The results are briefly discussed and com-

^
;

pared with those of the earlier experiments.

^

ii ii COWS, as a whole, gave about the same quantity of milk on the day after

I arrival that they did later. Its quality was far richer, however, at first than it was

I after some time had elapsed. Considering each animal individually it was found

( i that three gave more, one less, and two the same yield after becoming accustomed

to their new quarters; that the fat percentages were less in each case; and that the

t ’j solids-not-fat were irregular, two increasing and one decreasing decidedly as time

I (! went on. . . .

i
j|

“ In the trials previously reported temporary milk shrinkage was observed. This

f I was not seen to any great extent in the present tests. In all cases, as in the present

f ji
instance, temporary enrichment ensued. The outcome of this series of tests dearly

Ij

shows the folly of testing a cow’s milk before she becomes ‘at home’ in new quar-

i; ters and has recovered from fatigue.
’ ’

j|

The effect of food upon the quality of butter, J. L. Hills
( Ver-

||

mo?it Sta. Bp)t. 1899
, ^yp. 296-298).—In connection with experiments

noted above and in continuation of previous work (E. S. R.
,, 11, p. 385)

a study was made of the efiect of various concentrated feeding stuffs

upon the quality of butter. The rations used contained hay and silage

with cotton-seed meal, linseed meal, corn meal, and bran in two com-

binations; corn meal and bran in two combinations; corn meal, bran,

and buckwheat middlings; Buffalo gluten feed; and Quaker oat feed.

Cotton-seed oil, corn oil, and linseed oil in emulsions were also fed

with the corn meal and bran ration. From March 8 to May 1, IT sam-

ples of skim milk, buttermilk, and butter were obtained and analj^zed.

The results are given in tabular form.

The author states that apparently none of the grain feeds injurious^

affected the quality of the butter.
‘

‘ Volatile acids were uniformly and decidedly lowered, and the iodin numbers
markedly increased in every case when oil was fed and for a while after its use was
abandoned. This was more apparent when corn and linseed oils were fed than when
the cotton-seed oil was used. The melting point of the product made when the latter

oil was fed was raised. . . .

“The station dairyman’s judgment of these butters was that the cotton-seed q)rod-

uct was hard and of quite good flavor, that made on linseed oil was very soft and
sticky and of an oily taste—a condition lasting until the second sample after the use

of oil was discontinued—while that made on corn oil was somewhat soft and oily

but fair in quality. ...
‘

‘ While it is unsafe with our present lack of knowledge concerning the methods of

milk formation to assert actual transfer from food to milk, yet analytical results and
practical experience are in accord with such a theory.”

Milk from cows fed cotton-seed oil skimmed and churned more
exhaustively than that from cows fed linseed oil or corn oil.
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Record of the station herd for 1897-98, J. L. Hills ( Vermont
j

'

Sta. Rpt. 1899^ jpp. 299-307).—The record of 42 cows from Novem- i
' -

her 1, 1897, to October 31, 1898, is given in tabular form and com- t tj

pared with records of the station herd during previous years, as
|

already reported (E. S. R., 11, p. 383). The data given include the
i

i

production of milk, fat, and solids by each cow, the cost of food eaten,
'

proceeds from butter sales, and the value of the fertilizing ingredients
,

in the food fed. Notes are given explanatory of the table. The aver-
;

age proceeds per cow over the total cost of food for the year was i

^34.15. The record of 19 of the cows belonging to the herd for 4 years

and 24 for 3 years is summarized in the following table:

Average record of 19 cows for 4 years and 24 cows for '3 years.
I

Yield of
milk.

Fat con-
tent of
milk.

Yield of
butter.

Cost of
food.

Cost of
pur-

chased
grain.

Cost of
food per
pound of
butter.

Procee Is

of buttar
sales.

Average of 19 cows;
1894-95

Pounds.
5,864
5, 927
6,475
5, 631

5,657
6, 012

5, 698

Per cent.

4.94
Pounds.

338 $53. 16 $19. 92
Cents.

17.6 $79. 30
1895-96 5.01 347 43.54 14. 75 13.5 79. 77
1896-97 4. 87 368 49. 77 19. 26 14.0 89.24
1897-98 4.95 318 46.54 15.48 15.1 81.85

Average of 24 cows:
1895-96 5.12 338 42.56 14. 45 13.3 77. 76
1896-97 5. 04 354 48.66 18. 98 13.8 85.80
1897-98 5. 00 325 46.98 15.71 15.0 83.69

Laws of the composition of cows’ milk, and the detection of
|

adulteration, H. Timpe {Chem. Ztg.., 23 {1899), No. 99, pp. lOTfO-

lOIffl).—The author attempts to trace a relation between the protein

and the fat. He shows, with the aid of a series of analyses of the milk

from cows of different breeds, arranged in the order of fat content,

that the range in protein content is only about one-third of that in fat

content, and accordingl}^ that the fat increases in the series about three

times as fast as the protein. In the case of milk containing an average

fat content of about 3 per cent the protein was about the same, but

when the fat was lower than this the protein exceeded the fat; and

when the fat was above 3 per cent the reverse was true. The author •:

deduces the following formula for protein: Protein = 2 + 0.35 fat.
j

He advances the hypothesis that the fat and a part of the protein are

of common origin, being derived probably from the splitting up of the

same basal material, while the rest of the protein is formed independ- f
ently of the fat. This would indicate two kinds of protein in the i

milk. The part derived from the same source as the fat has a con-

stant value of 2. Indicating this as protein a, and the other portion |
as protein 1), the ash, sugar, and protein a may be regarded' as practi- ^

cally constant in milk, while the fat and protein 1) are subject to wide

variations. The last two bear a definite relation to each other, protein

h being equal to 0.35 of the fat.

These generalizations were verified on milk from cows of different
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' w

kinds, in health and disease, and fed different rations. In milk from

I
healthy cows there was only one case in which the protein did not hear

f
the normal relation to the fat. The sugar content was found remark-

I

i ahl}^ constant, fluctuating onlj^ from 1. 1 to 5 per cent,

i; These regularities in the composition of milk are thought to furnish

a reliable means for detecting' adulteration. In skim milk the protein,

I

as calculated by the above formula, will be lower than that found by
I’ analysis, while the ash and sugar wdll be normal. Water would lower

!' the content of all the constituents without changing their relation to

one another, but it would depress both the protein a and protein J, so

r that the total protein calculated b}" the formula would be higher than

i

that found b}" anal5^sis. The sugar content would be another indica-

tion of watering. Skimming and watering the same sample is some-

what more difficult to detect b}" this method, but unless both had been

practiced to the same degree the disturbance of the relation between

the fat and protein would be apparent.

In a later issue of the same journal (24 (1900), No. 3, p. 16) H.

Hoft discusses the above paper and takes exception to some of the

: conclusions.

The efficiency of a continuous pasteurizer at different tempera-
i tures, H. A. Harding and L. A. Rogers {jVew Yorh State Sta. Bui.

! 172., pj). 507-530., jigs. 2).—Introductory statements are made concern-

f

ing dairying in Denmark and in the United States. The lack of suc-

i cess attending the use by Americans of the Danish method of butter

! making has led the station to undertake a stud}^ of the process, the

results of which are to be published in a series of bulletins, of which

this is the first. The terms pasteurization and sterilization are ex-

plained, and the discontinuous or household system of pasteurization

for sanitary purposes and the continuous or Danish system adapted to

batter making are discussed.

In the experiments at the station ‘‘the objective point was to deter-

mine the effect upon the germ life when milk was passed through a

; continuous pasteurizer at different temperatures.” Milk was pasteur-

I

ized at 70, 80, and 85° C. The apparatus used was made in Den-

mark, and is figured and described. The method of Work is given, and

data showing the .age, weight, initial temperature, and acidity of the

milk, the steam pressure in the boiler, the rate of pasteurization, and

the germ content of the milk before and after pasteurization are tabu-

j

lated. The milk was usuall}^ a mixture of ]3ortions 4, 12, 24, and 36

hours old and had an acidit}^ requiring from 18.9 to 40 cc. of normal

alkali to neutralize 1 liter. The samples averaged 350 lbs. The rate

of pasteurization varied greatl}^ At 80° C. it was about 2,100 lbs.

per hour. In the bacteriological tests neutral lactose agar was used as

a nutrient medium. The plate cultures were kept at 30° C. and the

colonies were counted at the end of 48 hours.
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Kesults of the work are summarized as follows:

“At 70° C. (158° F.
)
the efficiency of the continuous pasteurizer varies greatly from

day to day. Tests upon 14 different days gave an average of 15,288 living germs per

cubic centimeter left in the pasteurized milk, with a maximum of 62,790 and a mini-

mum of 120 germs.

“At 80° C. (176° F.
) the reduction in germ content is both very uniform and very

great. Tests upon 25 different days gave an average of only 117 living germs per

cubic centimeter in the pasteurized milk, with a maximum of 297 and a minimum of

20 germs.

“At 85° C. (185° F.
)
the average reduction is not more marked than at 80° C., but

the range of variation is less. [The average, maximum, and minimum of tests made
upon 7 different days were, respectively, 114, 234, and 50 germs per cubic centime-

ter.] Thi-s temperature has the added advantage, according to Dr. Bang, of remov-

ing the danger from germs of tuberculosis in the milk.

“Even when the whole milk was heated to 85° C. the butter did not have a per-

manent cooked flavor.” i;

'

‘'SOn the manufacture of cheese from pasteurized milk, G. Ham-; s

ILTON {Milch Ztcj.^ W {1900)^ Wo. 10^ pp. llfS, lJf6).

—

Milk was pas-:

teurized at 102° C. and used in the manufacture of sour-milk cheese

and brick cheese. In making the sour-milk cheese 10 per cent of

fresh buttermilk, obtained from churning cream ripened with a pure.
.

|

culture, was added to the pasteurized milk and the mixture kept at :
: j

30° C. until the required acidity was secured. Sour-milk cheese prop- |

erly made in this way was considered better than that made from . I

unpasteurized milk and the yield was also greater. Notes are given ^ *

on the use of pasteurization in Saxony.
|

Dairy work, J. S. Moore {Mississippi Sta. 1899, pp. 22-28).—The results of ^
'

feeding experiments with cotton seed, cotton-seed meal, and corn-and-cob meal, and \
a study of the effect of these feeding stuffs on the quality of butter previously

. (

reported (E. S. E., 11, pp. 1079, 1080) are summarized. Tables are given showing |

:

the amount and cost of food consumed and the milk and butter produced by each 1

.

cow of the dairy herd during 1898. Tests of 7 registered Jersey cows are reported. $

Feeding* for milk {Queensland Agr. Jour., 7 {1900), No. 1, pp. 25, 26).—During t

2 periods of 15 days each 6 cows were fed a ration of 20 lbs. of green chaffed maize

and during the second period were given in addition IJ lbs. of molasses. Only a

small increase in the yield of milk and butter followed the use of the molasses. ,

The daily record of each cow is given.

The manag*ement of Shorthorn dairy cattle and young* stock, E. E. Turn-

bull {Jour. British Dairy Farmers’ Assoc., 15 {1900), No. 2, pp. 83-92).

Heavy vs. lig*ht cows, G. H. v. Scheele {Landtmannen, 11 {1900), No. 4, pp.

52-57).

On the importance of good milkers, J. Friis {Landmandshlad, 33 {1900), No.

8, p2J>. 90-98).—A general discussion of the subject; a number of experiments are

quoted, showing how the amount of milk yielded by cows varies according to the

character of the work done by the milkers.

Milk test inspection law, C. H. Jones and B. O. White ( Vermont Sta. Rpt. 1899,

pp. I43-I45).—The text of the Vermont law relating to testing milk and cream at

dividend-making creameries and cheese factories and the results of the operation of

the law are given. The law requires that all glassware used in testing be certified

as to its accuracy and that all operators be licensed after proving their ability. The
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execution -of the law is vested in the superintendent of the dairy school of the

university.

Of 11,058 bottles tested during 9 months, 199 were found incorrectly graduated.

A considerable number of pipettes and acid measures were also found incorrectly

graduated. The effect of the passage of the law in increasing the accuracy of the

apparatus used is noted. Of 286 applications for license as operators, 33 were refused

because of inaccurate testing.

Continuous pasteurization of milk, F. H. Hall, H. A. Harding, and L. A.

Eogers {Xev: Tori: State Sta. Bui 172, popular ed.,pp. ff).—This is a popular summary

of Bulletin 172 of the station. (See p. 287)

.

Report of milk control station in Christiania for 1899 {Xorsk Landmans-

blad, 19 {1900), Xo. 6, pp. 68-70).—Tests of 39,158 samples of milk and other dairy

products were made during 1899, the average results per month and year being given

in the report. The average fat content for 33,831 samples of whole milk examined

during the year was 3.473 per cent (maximum 5, minimum 2.5 per cent), and of

4,944 samples of cream 17.304 per cent (‘‘common cream” testing between 11 and

24 per cent, and “ whipping cream ” from 25 to 38 per cent).

—

f. av. woll.

Report of the milk control station in Trondhjem, Norway, for 1899

{Xorsk. Landmandsblad, 19 {1900), Xo. 18, pp. 757-755).—During the year 55,292

samples of dairy products, nearly all Avhole milk, were received and tested. The

average fat content of 55,162 samples of Avhole milk Avas 3.57 per cent, against 3.50

percent for 46,473 samples during 1898. The report states that “as is usual, the

milk is loAvest in fat in the spring, because the majority of the cows drop their calves

at this season. It is characteristic that the fat content of the milk increases suddenly

Avhen the cows are let out on pasture. This increase occurs eA^ery year in the month
of June. The high fat content is mamtained during July, or may drop again then,

as Avas the case in 1895 and 1897. During the fall months the percentages of fat are

gradually increased, to decrease again toAvard the end of the year.” The fat con-

tents of the milk tested at the milk control stations at Christiania and Bergen (at

each of which stations a similar number of samples of milk are tested annually)

shoAv identical changes as those giA^en aboA’e.

—

f. w. avoll.

On milk control in Germany, M.IVeibull {Meddel. K. Landtbr. Styr.,1899, Xo.

59, pp. 27-32)

.

The Danish butter on the Eng-lish market, B. Boggild
(
Tidsskr. Landokon,

1900, Xo. 6, pp. 286-300).

Dairying* in Denmark during* 1899, B. Boggild {Tidsskr. Landokon, 1900, Xo.

3, pp. 116-148).

The cooperative Danish creameries and their importance for the develop-
ment of Danish agriculture, B. Boggild {Mdlkeritid., 13 {1900), Xos. 21, pjp. 305-

322; 22, pp. 335-348; 28, pp. 363-369 ).

—

An historical discussion of the groAvth and
present condition of Danish cooperative creameries, with complete statistics relating

to the subject.

Report of the State Swedish cheese export committee, 1895-1899, I. Lixd-
STEOAI ET AL {Meddel. IT. Landtbr. Styr., 1900, Xo. 66, pp. 17).

Report of the Swedish State dairy agent in Manchester, England, for

1899 {Meddel. K. Landtbr. Styr., 1900, Xo. 64, pp. 66).

Danish butter, P. Schideoaautz {British Food Jour.; 2 {1900), Xo. 16, pp. 91, 92).

VETERINARY SCIENCE AND PRACTICE.

Fourteenth annual report of the State board of live stock
commissioners, C. P. Johnson et al. {Rpt. Illinois State Bd.
Live Stock Commissioners., 1899, pp. 391 ).—This report contains a

8058—No. 3 7
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cop3^ of the proclamation of the board of live stock commissioners of

Illinois regarding the importation of Southern cattle. In their experi-

ments with dips for the purpose of destroying the cattle tick on ani- I

mals imported from the South some losses were experienced, but it is
|

believed that such losses are due not so much to the dipping itself as

to the fact that the dipping occurred at an inopportune time, or that the

cattle were subjected to fatiguing drives or railroad journeys after the

dipping. Detailed records are given of the inspection for actinomy-

cosis at the Union Stock Yards of Chicago.

Special attention has been given by the board for a number of years

to tuberculosis among dairy cattle. The regulations of the board pro- 't

vide that animals condemned and slaughtered after the tuberculin
|

test shall be divided into 6 classes, for the purpose of adjusting the
jj

amount of indemnity to be paid the owner. Class A includes animals

which upon post-inortem examination fail to disclose the presence of

tuberculosis in any of their organs. For such animals the full valua-

tion is paid as indemnity to the owner. The other classes are graded

according to the more or less generalized condition of the tubercular

infection, 75, 50, 35, 25, and 15 per cent of the appraisement being

paid for animals in these classes. The number of animals tested was

3,655, and of this number 560 reacted sufficiently to warrant condemn-

ing, while 47 were isolated and held for a second test. The percent-

age of condemned animals was, therefore, 15.32.

The board made an investigation of the milk of a number of tuber-

culous animals, the milk being used for inocidating the experimental

animals, and being also subjected to microscopical examination. The

conclusions which are drawn from these examinations may be stated

as follows: The tubercle bacillus is found in the milk of 35 percent of

tuberculous cows with sound udders. The tubercle bacillus is found

with about equal frequency in the sediment and in the cream. The
milk when concentrated produces tuberculosis in about 25 per cent of

the inoculated guinea pigs. In a large number of cases pus cells were

found in the milk, which would indicate that the udder was affected
'

by tuberculosis. It is stated that in consideration of the greater sus- f
ceptibility of the guinea pig, the concentration of the milk, and the- »

fact that inoculations were made hypodermically, allowance must be 7.

made for the different conditions when these results are applied to the f -:

human subject.

Detailed notes are given on the occurrence in the State of glanders,

cerebro-spinal meningitis of horses, and sheep scab. In an appendix

to the report is found a complete record of the tuberculin tests already

referred to.

Actinomycosis of man and animals, B. Schuemayer {Centbl,

Bakt. u, Far.^ 1. Aht.^ 27 {1900), Nos. 2, jop. ^9-61; S, p)pj. 101-106,

pis. 2).—This article contains a report of an extended series of experi-
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ments by the author upon the variations in the organism of actinoiu}^-

cosis under diherent culture conditions. 'When this organism is

cultivated in ordinary alkaline bouillon without peptone or salt, 3

morphologically distinct forms were observed: (1) Unbranched and

branched tilaments; (2) delicate threads with thickenings and without

branches; (3) round large spheres. The second form was frequently

seen to develop out of this third form.

Experimental cultures which were carried on for two years under

the same conditions and with the same results led the author to con-

clude that the organism of actinomycosis ma}- vary exceedingly as to

its external appearance, has the power of adapting itself to the nutri-

ent medium and external conditions, and passes through a series of

stages, which include the bacterial type and reach to that of the higher

fungi.

The organism is described b}" the author under the name of Oosjxyra

proteus. A detailed record is given of the appearance and behavior

of the organism under different conditions and upon different culture

media. The variations of this organism are compared with those of

Oospora hovis. In some of the experimental cultures chlamydospores

were formed, and the author believes that this and other pathogenic

organisms will be found to be forms of a series Avliich extends from

bacteria into the higher fungi.

Tuberculosis of cattle, G. E. Aeso3I {South Carolina Sta. Bid. 50^

pp. 10).—The first part of the bulletin is occupied with a gen-

eral account of the nature and etiology of tuberculosis and a descrip-

tion of the method of applying the tuberculin test. A report is made
on 200 cattle tested with tuberculin in the State. The cattle were
distributed in 6 herds, and the presence of tuberculosis was demon-
strated in only one herd. One doubtful case was found in the second

herd. In one herd of 66 cattle, 61 of which were milch cows, 31

reacted. The veterinarian who had attended this herd had made a

diagnosis of tuberculosis and had confirmed it post-mortem exami-

nation. Of the animals in this herd 9 showed a temperature of 105*^

or more before injection, and 3 out of these 9 gave a reaction of over
2^ after injection. The ages of the animals of this herd varied from
1 to 15 years. In the other herds which were tested onU one animal

was condemned as suspicious, and the post-mortem findings were not

sufficient to make the diagnosis certain. The animal, however, was
considered tuberculous. Out of 200 tested, therefore. 32 animals or

16 per cent were found tuberculous, 31 of these, as already indicated,

being found in one herd.

In the treatment of tuberculous herds the author recommends that

the Danish system of isolating suspicious animals be adopted. He
further recommends a municipal inspection of meats and milk and the

issuance of a license to dairymen only after all his milch cows have

been tested.
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Observations concerning the significance of streptococci in

comparative pathology, V. A. Moore {Amer. Yet. Eev.^ 23 (1900)^

A^os. 10, 2>x>. 687-697; 11, 771^-787; 81^9-860, figs. U).—
The author gives a brief review of the literature on streptococcus and
an account of the s}^steniatic position of this genus. A liacteriological

investigation was made of 4 cases of suppurative cellulitis of cows, in

which the foot or leg was aU'ected. Streptococcus was found to be

present in all cases. Other cattle inoculated with pure cultures of

these organisms developed the same S3unptoms. Rabbits which were
inoculated with pure cultures died with septicsemia within 48 hours

after inoculation.

Samples of milk were taken from 8 different cows which were suffer-

ing from mastitis. The milk samples were taken with strict antiseptic

precautions. Streptococci were found in considerable numbers in 6

out of the 8 samples. In 2 cases of foot rot of sheep, a form of strep-

tococcus was found which proved fatal to rabbits when inoculated

hypodermicall}^ A bacteriological investigation demonstrated the

presence of streptococcus in the following diseases of the horse: Fistu-

lous withers, poll evil, peritonitis, omphalophlebitis, septic pneumonia,

strangles, and infectious pneumonia.

The author also made studies of distemper and rabies of the dog.

Streptococcus was found to be present in cases of distemper but not in

rabies. Brief notes are presented on the use and importance of anti-

streptococcic serum. . ,

The curability'of glanders, J. McFadyean {Jour. Comg). Path, and

Ther., 13 {1900, No. 1, gjjp. 55-59).—The author conducted an experi-

ment to determine the therapeutic action of mallein upon glanderous

horses. A horse with clinical s^miptoms of farcy was tested with

mallein on November 4, 1898, and reacted in a t^q^ical manner with

elevation of temperature and swelling at the point of injection. The

highest temperature recorded was 105.4*^. On November 15 the

horse received 6 cc. of mallein and after 15 hours exhibited a tempera-

ture of 105.8°. On November 26, 10 cc. of mallein was injected into

the horse, with a consequent sharp temperature reaction. A dose of

20 cc. of mallein was administered on December 6 with similar results.

Further injections were made on December 14, 20, 28, and January

13 with 40, 80, 100, and 120 cc. of mallein, respectively. On Feb-

ruary 10 the horse was examined and the farcy lesions were found to

be healed. The animal was tested with 1 cc. of mallein on the same

date and failed to react. On March 27 a second dose of 1 cc. of

mallein was given, with no temperature reaction. On April 6 the

horse received 100 cc. of mallein with the result that the temperature

rose to 103.8°. The same dose repeated on April 24 produced a tem-

perature of 103°.

The horse was apparentl v cured of the original attack of glanders.
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In order -to determine whether the animal was also protected against

subsequent infection, an inoculation of virulent glanders pus was given

on elune 13, 1899. On June 23 an injection of 1 cc. of mallein pro-

duced a typical reaction, and similar results Avere obtained by repeated

injections on duly T and 22.

The author concludes from the history of this case that glanders can

iipparentl}" be cured by repeated larg*e doses of mallein, but that

animals thus treated are not protected against subsequent infections

by the disease.

Recent investigations on the role of mosquitoes in spreading malaria,

G. H. F. Nuttall {Centhl. Balt. u. Par., l.Abt, 27 [1900), No. 5, pp. 193-196; 6, pp.

218-225)

.

—This article is in continuation of previous compilations of the author on

the same sul)ject. The author reviews in a critical manner the literature of the

subject, under the folloAving heads: General literature, the influence of temperature

on the development of the malaria parasites in Anopheles, the species of mosquito

in which the different malaria parasites can develop, and the development of the

sestivoautnmnal parasite.

Purulent broncho-pneumonia of puerperal origin, G. Moussu {Rec. Med.

Vet., Paris, 8. ser., 7 {1900), No. 3, pp. 105-111).—A study of a number of cases in

which it Avas shown that there Avas a postpartum infection, Avith a localization of the

disease in the lungs.

RevieAV of Prof. Bang’s Avork Avith contagious abortion, C. E. Marshall

{Michigan Sta. Spec. Bid. 13, pp. 8).—An abstract of the Avork of Prof. Bang bearing

on this subject.

Experimental studies on blackleg, E. Leclainche and H. Yallee
(
CorapA.

Rend. Soc. Biol. Paris, 52 {1900), No. 6, p>p- 139, 140).—The authors found that the

jAresence of the toxin is indispensable' to the manifestation of Aurulence. Great

numbers of the spores may be introduced into susceptible organisms Avithout pro-

ducing any effects, provided all toxin is excluded. Animals which have received

spores Avithout toxin are not rendered immune.

Failure Avith Seraphthin in Austria, Geist {Berlin Tierdrzlt. Wchnschr., 1900,

No. 7, pjp. 75-77).—The author conducted experiments for the purpose of determin-

ing the value of this substance as a protective remedy against foot-and-mouth disease.

Out of 120 animals Avhich Avere inoculated Avith Seraphthin, 79, or 65.83 per cent, con-

tracted the disease, while out of 99 animals Avhich Avere not inoculated only 46, or

46.5 ijer cent, fell sick. The author belieA^es this substance is worthless both as a

curative agent and as a means of producing immunity.

Infectious mastitis in cows, K. AYeber {Beat. Thierdrztl. Wchnschr., 8 {1900),

No. 6, j). 47 ).

—

In cases Avhere this disease affects only one quadrant of the ndder, a

thorough treatment Avith drainage is sometimes successful, resulting in a complete

sequestration of the infected part.

Relapse in milk fever, Bru {Rev. Vet. Toulouse, 25 {1900) ,
No. 3, x>p. 166-170).—

A discussion of the symptoms of this disease, together Avith an account of cases in

which a relapse took place after an apparent recoA^ery.

Traumatic pericarditis in cattle, G. de Bruix {Rev. Vet. Toulouse, 25 {1900),

No. 3, pjp. 141-155)

.

—The cause of this form of jAericarditis is the penetration of the

pericardium by some foreign body. Such penetration comes from the second stom-

ach, Avhich is separated from the pericardium only by the diaphragm, and at a point

in the diaphragm Avhich undergoes comparatively slight movements during respira-

tion. The disease usually assumes a chronic form and is A^ery seldom acute. The
majority of cases are fatal. A bibliography on the subject is added to the article.
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Staggers in sheep, M. J. Cleary {Irish Agr. Organization Hoc. Leaflet 8, 2).—
The author gives notes on tlie life history of Coenuras cerebralis, and recommends the

destruction of the heads of affected sheep in order to prevent the spreading of the

disease.

CEstrus ovis, J. F. Butterfield {Jour. Comp. Med. and Vet. Arch., 21 {1900), No.

1, pp. 23, 24).—From a study of the haViits of this insect in Pennsylvania, the author

concludes that the eggs are deposited in the nostrils of sheep earlier in the season tlian

has usually lieen supposed. The only successful remedy consisted in trephining and
washing out with tepid water. Injections of solution of alum water in the nostrils

seemed to Ije slightly effective.

Protective inoculation against hog cholera, H. Jost {Deut. TJderdrztl.

Wchnschr., 8 {1900), No. 6, pp. 45-47).—Notes on the use of Susserin and on the

occurrence of endocarditis in hog cholera.

Horse hots, R. Helms {Jour. Dept. Agr. West. Austrcdia, 1899, Dec., pp. 23-28,

flgs. 2).—An account of the life history, habits, and remedies to be used against Gas-

trophilus nascdis.

Inheritance of chronic roaring, A. Labat {Rev. Vet. Toulouse, 25 {1900), No.

3, pp. 155-166 ).—The author i:)resents a detailed discussion of the literature of the

subject and shows from statistics that horses which are afflicted with roaring very

frequently transmit a predisposition to this disease in their offspring.

A form of hemorrhagic septicaemia in ducks and chickens, A. Rabieaux
{Comg)t. Rend. Hoc. Biol. Paris, 52 {1900), No. 6, pp. 141-143).—The pathogenic

agent found in cases of this disease resembles that of chicken cholera. It is aerobic.

Experiments indicate that the pigeon, rabbit, guinea pig, white rat, and dog, in addi-

tion to ducks and chickens, are susceptible to the disease.

Epizootic-parasitic gastritis of fowls, A. Rabieaux {Jour. Med. Vet. et Zootech.,

5. ser.,4 {1900)
, pp. 16-20, flg. 1).—This disease, it is stated by the author, is caused

by the presence of Spiroptera nasuta in the gizzard of fowls. Vermifugal treatment

had very little effect, and the author recommends preventive remedies, such as clean-

liness of the poultry quarters and careful destruction of infected fowls.

External parasites of poultry {Farmers’ Gaz.,59 {1900), No. 1, pp. 16,17 ).

—

Notes on bird lice, until suggestion of remedies.

The gape worm (Syngamus trachealis)
,
R. Klee {Deut. TMera/rztl. Wchnschr., 7

{1899), No. 52, 2M- 465-468, flgs. 3)

.

—The author gives a description of the worm and

an account of its haliits and life history. The remedies which are recommended by
the author include the usual ones and also the intratracheal injection of 1 cc. of a 5

per cent aqueous solution of sodium salicylate. A brief discussion of the literature of

the subject is given in connection with a bibliography of 32 titles.

The temperature of the common fowl, C. Fere {Jour. Anat. et Physiol. Paris,

35 {1899), No. 6, pp. 808-816).—A difference in the normal temperatures of the two
sexes was noticed, as well as of different ages.

AGRICULTURAL ENGINEERING.

Report of the meteorologist and irrigation engineer, L. G. Car-

penter {Colorado Sta. Rjot. 1899., pj). pils. 6).—The work of

this department of the station during 1899, as in previous years (E.

S. R., 11, p. 391), has been confined mainly to measiiremjents of -seep-

age, river How, duty of water, and meteorological observations (see

p. 220).

‘
‘ The measurements to determine the gains or losses from seepage have been con-

tinued this year on streams previously measured. These include the Cache la

Poudre, from the canyon to its mouth, a distance of 50 miles; the Big Thompson,

about the same distance; the Little Thompson, a tributary of the Big Thompson;
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the St. Vrain, from Lyons to the Platte, and its tributary, Left Hand Creek; the Rio

Grande,* from above Del Norte to the State line, a distance of about 100 miles; the

Arkansas, from Canyon City to the Kansas State line, a distance of 200 miles; nearly

500 miles of river measurement in all for this particular purpose. . . . The general

results of previous measurements are confirmed. A tendency to increase in the

amount of M'ater returning to the river is noticeable, especially on those streams

vhere the return Avaters have- some distance to pass to reach the stream. The Rio

Grande is an exception in that a marked loss is noticeable at the rim of the valley.

There is then a gain, but not enough to balance the loss.”

A record in continuation of that of previous years is given of the

weekly measurements (April 18 to November 28), by means of auto-

matic instruments, of the flow during 1898 and 1899 of the Cache la

Poudre River at a point about 12 miles from Fort Collins. The water-

shed al)Ove the point of measurement exceeds 1,000 square miles. The

average of the weekh" measurements was 131 cubic feet per second in

1898 and 860 in 1899, the normal for 15 years being 708 cubic feet per

second. Of the quantity so measured an amount not exceeding 150

cubic feet per second is water diverted from other watersheds than that

of the Cache la Poudre. Weekly bulletins of the flow have, been pre-

pared for the local use of papers in northern Colorado.

The results of several }"ears’ observations on the duty of water are

being prepared for publication.

The efl'ect of forests on the preservation of snow is illustrated by

reproductions of photographs.

The use of water in irrigation in Wyoming, B. C. Buffum ( U. S.

Dei)t. Agi\. Office of Experiment Stations Bui. pp. 56^ gjls. 8).
—

This bulletin describes studies b}- the author during the past 9 years

on the use of water in irrigation in Wyoming, and gives his conclusions

regarding certain measures and methods needed to secure the largest

service from the available supply. It discusses the application of

water to crops, water measurements in Wyoming, duty of water, the

irrigating season, and continuous flow as a basis for appropriation.

“In the region under discussion irrigation is chiefly from small streams, and nearly

all of the water supply Avhich can be diverted is appropriated, but large volumes of

Avater still run to Avaste in the larger rivers. It is along these that Ave must look for

future development, but the utilization of this supply iiiAmlves questions outside the

scope of this iiiA^estigation. These large riA^ers as a rule drain the mountain summits

and have a more uniform flow than the small streams, as the snoAVS which feed them
melt sloAvly. The small streams, on the contrary, fluctuate so widely in A'olume that

it usually happens that more Avater runs to Avaste before irrigation of cultiA^ated croi^s

begins than is aA^ailable for use in July, Avhen the need for such croj)S is greatest.

It is also an unfortunate circumstance that the most remuneratiA'e crops are those

which require late irrigation. Sugar beets, potatoes, alfalfa, and orchards all require

irrigation in August and September, Avhich is the season of the least supply. These

crops, Avhile bringing large returns, require, as a rule, but little Avater, and their cul-

tivation Avill secure a much higher aA^erage duty than noAV preA^ails; but to greatly

extend the area of these products Avill involve comjorehensive measures to increase

through storage the present volume available for use in July, August, and September,

because on three-fourths of the Wyoming streams there is noAV a scarcity in these
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months. If this shall not prove feasible, then the future extension of the areas now
irrigated will come chiefly through the cultivation of crops which can be brought to

maturity by water supplied before June 15. Among these, forage crops take first

rank, as they can be irrigated as soon as water can be turned in ditches, and the

stimulus given by a single watering will secure at least a partial crop. All these

crops, however, are wasteful of water, and if they are to predominate in the exten-

sion of the reclaimed area, as will be necessary Avithout storage, we may expect to

see the average duty remain fully as low as at present.”

Silo construction and silage, C. M. Conner {/So'uth Carolina Sta.
\

Bid. 51^ pp. 15., figs. 6).—The value of the silo to the southern daiiy-

man as a means of providing succulent food for dairy animals during
f

long di’3
" summers is briefly discussed, and detailed directions, with

illustrations, are given for the construction of a round silo; with sug-
|

gestions as to location, size, method of filling, and crops to be grown
|

for silage. The methods and details of construction described are

those followed by the author in building a silo at the South Carolina i

Station.

On drainage of marshes, H. Steixmetz {K. Landt. Akad. Handl. Tidsskr., 39

{1900), No. 3, x>p. 191-W3).

Report of trials of agricultural machinery, U. Sverdrup et al {Christiania,

1900, pp. 36, Ulus. ).—The report gives detailed results of trials of 40 different makes
||

of plows, the trials being conducted by a committee of the Royal Society for Nor-
|j

way’s Weal.
||

Agricultural machinery in Denmark in 1899, C. V. Birk {Tidsskr. Landokon,

1900, No. 3, pp. 149-164). f
Trials of common plows and wheel plows, P. Ullberg {Landtraannen, 11 |

{1900), No. 13-14, pp- 191-202, 215-218).

Trial of the potato harvester “Cambrian,” U. Sverdrup et al {Tidsskr. ||i

Norsks Landbr., 7 {1900), No. 1, pp. 38-40).

The social, commercial, and economic phases of the road subject, W. H.

Moore
(
V. S. Dept. Agr., Office of Public Road Inquiries Circ. 34, pp. 8 ).—A paper by

the' president of the State and Interstate Good Roads and Public Improvement

Association.

STATISTICS—MISCELLANEOUS.

Twelfth Annual Report of Arkansas Station, 1899 {Arkansas Sta. Rpt. 1899,

pp. 8-134 ).—The report proper contains the organization list of the station, a finan- i

cial statement for the fiscal year ended June 30, 1899, and a brief report by the I

director. Bulletins 56-60 of the station on the folloAving subjects are reprinted: f

Tomatoes, cabbage, and onions (E. S. R., 11, p. 242) ;
the relative Aumlence for the t

domestic animals of human and bovine tubercle (E. S. R., 11, p. 689) ;
an experiment

|
in grazing a corn and cowpea field with steers (E. S. R., 11, p. 965)

;
yield of Spanish |

peanuts planted at different distances (E. S. R., 11, p. 927) ;
planting unshelled pea-

|
nuts (E. S. R., 11, p. 923); relative effects of cotton meal, whole and crushed seed, on |

the yield of corn, cotton, and potatoes (E. S. R., 11, p. 926) ;
relative effects on cotton

and corn of certain leguminous crops turned under entire and their stubble only 1

turned under (E. S. R., 11, p. 921); Allen Hybrid cotton (E. S. R., 11, p.926); the 1

comparative yield of corn from seed of the same variety grown in different latitudes *
(E. S. R., 12, p. 136) ;

second report on Arkansas seedling apples (E. S. R.-, 12, p. 151).
|

Twelfth Annual Report of Colorado Station, 1899 {Colorado Sta. Rpt. 1899, I

pp. 113, pis. 8, dgms. 6 ).—This contains the organization list of the station, a financial 1
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starement for the fiscal year ended June 30, 1899, a report of the director discussing

at some length the organization and ’work of the station and substations, an inventory

of station equipment, detailed outlines of station work for 1899, and reports of the

heads of departinents and superintendents of substations noted elsewhere.

Fifteenth Annual Report of Maine Station, 1899 {Maine Sta. Bpt. 1899, pp.

—This contains the organization list of the station, a brief report by the director,

and reprints of Bulletins 48-57 of the station on the following subjects: Feeding stuff

inspection (E. S. R., 10, p. 1089), care of orchards (E. S. E., 11, p. 153), fertilizer

inspection (E. S. E., 11, p. 137), feeding stuff inspection (E. S. E., 11, p. 279), the

spraying of plants (E. S. E., 11, p. 262), fertilizer inspection (E. S. E., 11. p. 829),

nuts as food (E. S. E., 12, p. 78), cereal breakfast foods (E. S. E., 12, p. 69), apple

insects of Maine (E. S. E., 12, p. 68), experiments with potatoes (E. S. E., 12, p.

140) . A list of acknowledgments, meteorological observations, and a report of the

treasurer for the fiscal year ended June 30, 1899, are also included.

Twelfth Annual Report of Massachusetts Hatch Station, 1899 {Massachu-

setts Hatch Sta. Rpt. 1899, pp. 125).—A brief summary is given of station work during

the year, which includes also a list of officers of the station and a list of station j)ub-

lications now available for distribution. A financial statement is given for the fiscal

year ended June 30, 1899. Reports of the agriculturist, botanists, meteorologist, hor-

ticulturist, entomologist, and chemists, parts of which are noted elsewhere, are

included, which review in detail the different lines of station work during the year

and give results in some cases.

Twelfth Annual Report of Mississippi Station, 1899 {Mississippi Sta. Itpt. 1899,

pp. 47).—This contains the organization list of the station, reports of the director and

treasurer for the fiscal year ended June 30, 1899, and departmental reports, parts of

which, together with notes on forage crops and a meteorological summary, are noted

elsewhere. Reprints of Bulletins 53 to 59 of the station, with the exception of Bul-

letins 55 and 57, on the following subjects are appended: Some insects injurious to

stock and remedies therefor (E. S. R., 11, p. 272), Irish potato culture (E. S. R.,

11, p. 241), grapes (E. S. E., 11, p. 253), soils of Mississippi—texture and water con-

ditions (E. S. E., 11, p. 328), and analyses of commercial fertilizers (E. S. E., 11,

p. 528).

Tenth Annual Report of North Dakota Station, 1899 {North Dakota Sta.

Bpt. 1899, pp. 56).—This contains the organization list of the station, a brief general

report on station work during the year, detailed reports on the work of the different

departments, parts of which are noted elsewhere, and a financial statement for the

fiscal year ended June 30, 1899.

Twelfth Annual Report of Vermont Station, 1899 {Vermont Sta. Bpt. 1899,

pp. 119-354)-—This includes the organization list of the station, financial report for

the fiscal year ended June 30, 1899, report of the director reviewing at some length

the work and jjublications of the station during the year, abstracts of Bulletins 60-71

of the station, and departmental reports abstracted elsewhere.

Record of six years’ work at the Plains Substation, J. E. Payxe {Colorado

Sta. BpA. 1899, pp. 71-95, p>ls. 5, fig. 1).—This station has previously been known as

the “ Rainbelt Substation.” The record here given is a summary statement of the

results secured at the station with a large number of farm, orchard, and garden crops

for each of the years the station has been in existence. The results are largely

negative.

Report of the Rainbelt Substation, J. E. Payxe
( Colorado Sta. Bpt. 1899, pp.

.52-55)

.

—The report includes notes on fruit set out at the station and now living, on
the growth of certain field crops, and recommendations as to further work.

The agricultural experiment stations in the United States, A. C. True and
V. A. Clark

( U. S. Dept. Agr., Office of Experiment Stations Bid. 80, pp. 636, pis. 153)
.

—

This is an exhaustive report on the history and present status of the agricultural

8058—No. 3 S
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experiment stations in the United States prepared as a part of the experiment station W
exhibit at the Paris Exposition. It includes a statement concerning the general m
agricultural conditions in the United States as related to the wurk of the stations; *
an historical review of the organization and development of the stations, together 1
with an account of the early experimental work carried on by the agricultural col- i

leges and other institutions prior to the establishment of the stations under the I

;

Hatch Act; a statement of the relations of the stations to the Federal Government T'

and to several associations, accounts of which are given; a discussion of the organ- G
ization, equipment, lines of work, and general results of the work of the stations; an .

extended account, comprising the larger part of the volume, of the Office of Experi- I

ment Stations and of the individual stations, giving in each case the history, organ-
^

ization, equipment, financial support, lines of work, publications, and general results

of wmrk; and an appendix containing an account of the inspection work of the sta-

tions with the jDrincipal features of the laws under which it is carried on, the gen- ^

eral statistics of the stations, a list of the publications issued by them since their

organization, a descriptive account of the card index of experiment station literature,

a list of books published by experiment station workers, and a catalogue of the

exx)eriment station exhibit at the Paris Exposition.

Statistics of the land-grant colleges and agricultural experiment stations

in the United States for the year ended June 30, 1899 (
U. S. DejJt. Agr., Office

of Experiment Stations Bid. 78,
'pi^- 89).—A summary of this has already appeared

(E.S.R.,ll,p.801).

Farmers’ institutes: History and status in the United States and Canada,

L. H. Bailey
(
U. S. JDept. Agr., Office of Experiment Stations Bui. 79, pp. 34)-—This ,

bulletin gives a general survey of farmers’ institutes and historical and statistical

information regarding the movement in the different States and Provinces. A list

of officials in charge of farmers’ institutes in the United States is aj)pended.

Experiment Station "Work—XIV
(
U. S. Dept. Agr., Earrners’ Bui. 114

, P>P- ^8,

figs. 5).—This number contains articles on the following subjects: Influence of salt

and similar substances on soil moisture, extra-early potatoes, rotting of cranberries, '

,

chestnuts, low-grade Paris green, crude jietroleum as an insecticide, skim milk in

bread making, best number of hens in one pen, nest box for egg records, and profit-

able and unprofitable cows.

Crop circular for April, 1900, J. Hyde (U. S. Dept. Agr., Division of Statistics
•'

Crop Circ. Apr., p>p- 4)-—This contains notes and tabulated data on the condition of

winter wheat and rye and of farm animals throughout the United States on April 1, j

1900, and estimated losses of horses, cattle, sheep, and swine from exposure and dis-

ease during the year ended March 31, 1900.
|

Agricultural imports and exports, 1895-1899 ( U. S. Dept. Agr., Section of ^
Eoreign Markets Circ. 22, gyp. 15 ).

—

Tables are given showing the nature, quantity, |
and value of the agricultural imports and exports of the United States during each |
of the 5 fiscal years, 1895-1899.

f
Warehouses: A study of the organization of the grain trade in America, i,

India, and B-ussia as well as in some German States, O. Bohm {Die Korn- y
liauser; eine Studie iiber die Organisation des Getreide Verkaufes in Ainerika, Indien, imd -

Riissland, sowie in einigen deutschen Stciciten. Stuttgart: J. G. Cotta, 1898, pp. 96). \



NOTES.

Alabama College and Station.—B, B. Ross, professor of chemistry in the college

and State and station chemist, has been granted a year’s leave of absence, which he

will spend in study in Europe. During his absence J. T. Anderson, associate chemist

of the station, will be acting State and station chemist, and Paul Mnrrill, recently of

the University of Michigan, will be acting professor of chemistry in the college.

C. F. Austin, a graduate of the Michigan Agricultural College, and formerly con-

nected with the Montana Station, has been ai^pointed assistant horticulturist of the

station. A residence is being erected for the assistant agriculturist.

Arizona Station.—David Griffiths, Ph. D., has been appointed botanist of the

station. He is to make a specialty of range study and improvement, in which work
the Arizona Station is cooperating with the. Division of Agrostology of this Depart-

ment. Three hundred and twenty acres of worn-out range near Tucson is now
under fence and is to serve as a main reserve for this study.

California Station.—C. A. Colemore has been appointed clerk to the director,

rice A. V. Stubenrauch, resigned. The post-office address of the Southern California

Siiljstation has been changed from Pomona to Ontario, and the station now has the

advantage of the rural delivery system. Some important changes are under way at

the substation near Paso Robles. For the past ten years a large number of deciduous

fruit trees have been tested upon land underlaid at a few feet by a very thick bed of

siliceous hardpan. This orchard is being removed, and the result of the tests will

shortly appear in a bulletin. Several Phagodia and two new Atriplexes from South

America have been successfully grown at the substation and their culture is to be

tested on a larger scale. Five successive dry seasons in the Paso Robles region have

emphasized the need of drought-resisting forage plants, and 9 species of perennial

grasses, out of some 60 tested in recent years, are considered worthy of more exten-

sive planting. A dairy herd of 17 cows has been placed at the service of the central

station, and feeding experiments will be conducted with sugar-beet pulp, and later

comparative experiments will be made with cocoanut and other oil-cake meals.

Colorado College and Station.—F. L. Watrous, who has been assistant in agri-

culture for a number of years, has resigned, to take effect January 1, 1901. Clarence

J. Griffith, former instructor in dairying at the Iowa Agricultural College, has been

appointed to the same position in this college.

Georgia Station.—The efforts of this station to encourage the general adoption of

the plan of harvesting the corn crop by cutting down the entire stalk and shocking,

and afterwards shredding the dried stover, are meeting with very gratifying, success.

It is probable that in the course of a few years farmers in the South will generally

adopt the plan so long pursued in the North and West, thereby adding several million

tons of good forage to the food resources of this section.

Iowa College AND Station.—John Craig has resigned his position as horticulturist

to take charge of university extension work in New York. John A. Craig has been

made assistant director in addition to his duties as professor of animal husbandry.

Kansas College and Station.

—

E. R. Nichols, who was acting president of the col-

lege for the year ended June 30, 1900, has been elected president. The year just con-

cluded has been one of the most successful in the history of the institution. The
299
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total attendance was 1,094, which was far in excess of any previous year. Paul

Fischer, veterinarian in the college and station, has resigned to accept the newly
established professorship of bacteriology and animal pathology in Ohio University..

Kentucky Station.—J. B. Marcum, of Jackson, Ky., has been made a member
of the governing board; J. IV. Nutter has been appointed dairyman, and J. D. Turner
and R. M. Allen clerks at the station.

U. S. Department of Agriculture.—'William Saunders, for the past thirty-eight

years Superintendent of Experimental Gardens and Grounds, died September 11,

1900, at the age of 78 years. He has been succeeded by B. T. Galloway, who in turn

has been succeeded by Albert F. Woods as Chief of the Division of Vegetable Physi-

ology and Pathology. The Secretary of Agriculture has published the following

general order: “For the purpose of unifying the work of certain branches of the

Department it is hereby ordered that the Chief of the Division of Vegetable Physiol-

ogy and Pathology, the Chief of the Division of Agrostology, and the Chief of the

Division of Pomology confer upon all matters of general ^^olicy and plan with the

Superintendent of Experimental Gardens and Grounds, who is hereby designated as

Director of Plant Industry. In carrying out this order the several branches of the

Department named will maintain their present integrity and organization.” A
laboratory for the physical and chemical study of road materials has been established

in the Division of Chemistry. “The object of the establishment of this laboratory

is to secure the widest possible knowledge of the nature of road materials, their

resistance to stress, their hardness, their power of absorbing water, their -deportment

in freezing temperatures, their cementing properties when reduced to powder, either

alone or when mixed with other substances, their chemical composition, and their

geological origin and distribution.”

Miscellaneous.—According to The Country Gentleman the Doylestown (Pa.) Farm
School has been proffered a 150-acre farm in Bucks County, valued at $50,000, on

condition that an endowment is provided for its maintenance. This is to be run as

an annex to the school at Doylestown, for training girls in farmhouse work. The
school has also received a contribution of $10,000 from a friend in Switzerland, to be

used for liuying farms “on which graduates may test their abilities.”

From the same source it is learned that Union Academy at Belleville, N. Y.. has

received a gift of $10,000 to establish a deiiartment of agricultural instruction.

By a decree of the Minister of Agriculture of France there has been established a

Station of QEnology at Toulouse. The director will be J. Vincens.

Personal Mention. —Dr. Oscar Loew, who for two years past has been connected

with the Division of Vegetable Physiology and Pathology of this Department, has

been elected professor of agricultural chemistry in the University of Tokyo, Japan,

and will enter upon his duties there at once.

Dr. J. Behrens has been chosen director, and has entered upon the duties at the

recently established Viticultural Experiment Station at Weinsberg, in Wtirtemburg.

Dr. 0. Mattirolo, professor of botany in the Institute of Florence, has become

professor ordinary in botany at the University of Turin.

Dr. F. Cavara, late of the Forest Academy at Vallambrosa, has 'been chosen

professor extraordinary in botany in the University of Cagliari.

Dr. A. Maurizio, of the Experiment Station for Milling in Berlin, has become

assistant in botany in the Federal Agricultural Experiment Station at Zurich.

Dr. A. Richter has been chosen director of the Botanical Institute and Gardens at

Klausenburg.

ii:

o
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The exhibits of the agTicultural experiment stations of the world at

the Paris Exposition considered collectively constituted the most

extensive and instructive representation of experiment station work

and equipment that has ever been collected. They included contribu-

tions from most of the leading countries in which experiment stations

are maintainerl, conspicuous exceptions being Belgium, Canada, Hol-

land, Itahx Sweden, and Switzerland. The impression which might

have been made of the magnitude which the experiment station enter-

prise has assumed during the last decade and of the great diversity of

the interests and activities of the stations was largeh^ obscured under

the system by which the exhibits were classified. Under this system,

or at least under its interpretation, the station exhibits were widely

separated, a part placed under ‘‘agricultural experiment stations and

statistics,'’ a large number under ‘‘education,” and others in the gen-

eral agricultural exhibits of their respective countries, Avhile still

others Avere to be found in some of the national buildings. This made
it extremely difficult to locate the station exhibits of difi'erent coun-

tries and Avell-nigh impossible to find all of the exhibits without read-

ing the entire catalogue of the exposition. This probably accounts

for the disparity of the reports brought back b}" different Ausitors to

the exposition.

For the most part the exhibits Avere individual rather than col-

lective. The German exhibit was designated a collectiAX one, but was so

oiiIa' in the sense of being brought together in the same space. The
exhibit of each station, hoAvever, Avas kept separate from the other, and

various commercial displays of apparatus, etc., were installed between

the exhibits of individual stations. The stations in the United States

had the only strictly collective exhibit, although in the case of seAmral

countries the entire exhibit was made by a central station or a ministry

of agriculture. There was good opportunity to compare the relative

merits of the collective and the indiAudual plans of making exhibits.

The French exhibit as a whole was large, although it did not so

impress the observer on account of the individual and scattered plan

of installation. Most of the stations were represented in the educa-

tional section in connection with the agricultural schools or institutes

with which they are affiliated. In addition to photographs of fields,

301
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plats, and stock, plans of ])iiildings, charts, etc., some of the stations

showed models of beets grown with different fertilizers, and the sugar

and alcohol obtained from them; samples of grains from different sec-

tions, and of the soil and rocks of the respective sections; microphoto-

graphs of yeasts and bacteria; apparatus for testing agricultural

machines, and specimens of plants and seeds grown under various con-

ditions of experiment. A number of pieces of original apparatus were
shown, among them Bartmann’s apparatus for stirring solutions in six

beakers simultaneous!}", and a filter siphon. The station for agricul-

tural climatology at Juvisy presented a temperature and rainfall record

covering two hundred years, beautiful photographs illustrating the

classification of clouds, a section of the soil of the plateau of Juvisy,

showing 16 strata, and the work of Flammarion on the effect of differ-

ent colored rays of light on the development of plants. The station

for sericulture at Manosque illustrated the culture of silkworms and

the work which it is doing in silk production. The investigations of

L. Grandeau on the feeding of cab and omnibus horses was illustrated

by sample rations, dynamometers, and other apparatus used, and charts.

These formed a novel and interesting feature.

The exhibit of the German stations, which was one of the largest in

its class, was shown in connection with the general agricultural exhibit

of Germany. The handbook of the latter gave a rev'ew of the devel-

opment and present status of the experiment stations in Germany by
Professor Nobbe, and a short account of the history, organization, and

lines of work of each station, with an enumeration of the material

exhibited. This furnished quite complete and systematic data for the

German stations, some of the statistics being especially interesting.

The total revenue of the 73 stations enumerated is given as 2,2Tf,630

marks, or approximately l|9f-,312, 26.8 per cent of which comes from

the general government, 2.6 per cent from the provincial government,

40.7 per cent from agricultural and other societies, and nearly 30 per

cent from fees for analysis and control work.

The Moor station at Bremen exhibited several pieces of special

apparatus for the investigation of moor soils, such as the determination

of substances injurious to plants, absorptive properties, and the free

humic acids, and a large collection of photographs showing experi-

ments to test fertilizers and A^arious kinds of physical treatment, the

deleterious effects of perchlorate on rye, etc. The photographs illus-

trating the reclamation of moors were interesting and instructive.

The Darmstadt station showed only photographs illustrating its

various pot and field experiments. The Halle station showed appa-

ratus for determining phosphoric acid and nitrogen on a commercial

scale, and an interesting set of photographs illustrating the results of

vegetation experiments on the question of nitrification in the soil and

the treatment of barnyard manure. The station for plant protection
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at Hallo inado an interesting exhibit of apparatus employed in its

work; herbaria, specimens, etc.; and the seed-testing station at Ham-

hnrg displayed enlarged photographs and samples of weed seeds of

different origin which have been found in grass and clover seed.

Samples of clover seed from different countries with the several

impurities separated were ^ displayed in watch glasses. The experi-

ment station at Kiel showed special apparatus, much of it original,

used in the examination of feeding stuffs for composition and purity;

and the station at Marl)urg exhibited Dietriclrs apparatus for deter-

mining the weathering of soil-producing rocks, and a rather compli-

cated vegetation apparatus for studying the effect of specific bacteria

on plant growth. The Mockern station illustrated the Pettenkofer

respiration apparatus by means of charts, photographs, and models

of ])arts. and showed the results of experiments on the metabolism of

nitrogen, carbon, and energy with oxen. In the same line was an

exhibit from the Bonn station of apparatus for collecting the urine

and feces in metabolism experiments with cows, and two methods

of determining dry matter in feeding stuffs in connection with such

experiments. Several pieces of apparatus for soil investigation were

shown b}^ the Rostock station, and the agricultural high school at

Berlin showed, by means of charts, 60 typical profiles of German
soils, together with analyses of the same, and 12 polished marble

plates illustrating the solvent action of the roots of a. considerable

numl)er of common crops. The Tharand station made quite an elabo-

rate display of apparatus for testing seed as to purity and determining

their volume, and of the results of vegetation experiments on the

action on Leguminos£e of pure cultures of tubercle bacteria, showing

by means of photographs the effect of different kinds of nitragin.

The exhibits of experimental work in dairying were made by the

stations at Kiel and Kleinhof-Tapiau and the dairy institute at

Hameln. These included different kinds of apparatus for the exami-

nation of milk, separation of constituents, etc., among which were a

Renke-Stutzer apparatus for determining the amount of dirt in milk,

cultures by Weigmann of bacteria for ripening cream (in liquid and

dried form), and a collection of photographs of bacteria isolated from
milk, butter, and cheese. There were various charts showing the

effect of period of lactation and feeding on the composition of butter

fat, and the results of systematic examination of the milk of 68 cows
during one or more periods of lactation at Kleinhof-Tapiau.

The various pieces of apparatus displayed in the German exhibit

were described as to principle and method of use in the handbook
mentioned above. This added much to the interest and to an intelligent

understanding of the apparatus, and made possible a more thorough
study of the progress iu methods of investigation.

The Rothamsted station had a small exhibit which consisted for the
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most part of charts and illustrations, samples of wheat grown on soil

Avhich had been cultivated continuously in wheat for tift}^-six years,

together iviih samples of the soil.

The Japanese stations were represented l)v thirt3^-two (‘harts giving

the results of experiments with rice, photographs illustrating different

operations in rice growing, and a map showing the location of the

stations. These stations also made a good exhibit of native food

products.

The most prominent feature of the exhibit of the Danish stations

was a model of the buildings and grounds of the Royal Veterinaiy

and Agricultural Institute at Copenhagen, which was about 9 feet

square. Most of the exhibit came from that institution. It consisted

of photomicrographs of milk bacteria and fat globules; a Fjord milk

tester; model of an improved ice house; samples of Danish cereals,

brewing barle^y and soils; a graphic representation of the results of

feeding experiments, and a map showing the location of the stations

and experimental fields.

The exhibit of the Russian stations formed a part of that of the

ministry of agriculture and was in conjunction with that of the agri-

cultural societies. A sample of the chernozem or black soil of Russia,

about 18 inches square and 1 meter thick, showed the depth to which

the humus or black soil extends, the j^ellow subsoil just showing at

the bottom of the sample. A number of agricultural societies showed

samples of grains, vegetables, flours, daily products, wool, etc., and

the laboratoiy of agricultural bacteriology at St. Petersburg had an

interesting exhibit of photographs of cultures and culture tubes show-

ing the application of biology in wine making, daiiying, the destruc-

tion of rodents, and in soil studies. The station for silkworm culture

at Tiflis also made a very interesting exhibit consisting of photogr^tphs

of the buildings, laboratories, and workrooms, and samples of young

mulberiy trees and models of trees illustrating the method of pruning.

The life history of the different kinds of silkworms was shown,

together with samples of the silk and of silk fabrics made at the station.

In addition to this the station displayed photographs and models of

beehives used for experimental purposes.

The seed-control station at Vienna illustrated its work by models of

machineiy for cleaning seed, the ordinaiy apparatus used in seed test-

ing, photographs of laboratories and experimental fields, and a file of

its publications and those of the branch stations connected with it.

The exhibit of the Hungarian stations was very creditable, and was

especially interesting on account of the general lack of definite knowl-

edge regarding the activity of these stations. The stations interested

in viticultural work made a fine displa}^ of apparatus, models of build-

ings and of plants, showing the methods of cultivating and pruning

the grape, and photomicrographs showing the anatomical structure of
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the vine, the union of grafts on the vine, and ferments found in wine.

Spra\dng apparatus, all of the knapsack U^pe, soils from typical viti-

cultural regions with separations made by the elutriator, and maps,

charts, and pictures were also shown.

The ministiy of agriculture of Bosnia made a good showing for the

stations in that small country. The exhibit consisted of plans and

photographs of the stations and their work, specimens showing

methods of pruning the vine, varieties of grapes, and other viticul-

tural work.

Mention has been previously made of the general character of the

experiment station exhibit of the United States (E. S. R., 11, p. 601).

Although it occupied rather an unfortunate location, it was sought out

by a considerable number of persons especially interested in agricultural

experimentation, and was highlv complimented b}^ members of the juiy

of awards.

As a rule, the station exhibits were quite representative of these

institutions, collectively and individually, and brought them into

prominent notice as established agencies for the advancement of agri-

cultural science. On account of the extent of the representation and

the diversity of the exhibits, there were many features of .general

interest to experiment station workers and of especial interest to those

who have taken an active part in planning and preparing such exhib-

its in the past. To those who were able to stud}- the methods of

display which were followed by difierent countries, the exhibits

furnished some valuable lessons and suggestions which should be

helpful in the future.



RECENT AVORK IN AGRICULTURAL SCIENCE.

CHEMISTRY.
i|

The direct determination of available phosphoric acid, F. P.

Veitch {Jour. Amer. Chem. Soc., 21 {1899), Afo. 12, 1090-109J).—

The author investigated the cause of the discrepancy between results

obtained hy the Ross direct method,^ and the official method, and

found it to be due to the fact that no account was taken in the Ross

method of the phosphoric acid removed in the water used in washing

the citrate-insoluble residue. Tests were made of the citrate and

molybdate methods for the direct determination of available phos-

phoric acid with results very favorable to the latter method, which

was carried out as follows: “The water-soluble, extracted as usual,

was received in a 500 cc. flask, graduated roughly at 250 cc. and con-

taining 5 to 10 cc. nitric acid. The citrate-soluble was then extracted

as usual, the filtrate and washings received in the flasks with the

water-soluble. After cooling, the volume was completed, shaken,

filtered, and in aliquots of 100 cc. the phosphoric acid was determined

... the molybdate solution being added directly to the solution with-

out destroying the organic matter, but the precipitates were allowed to

stand over night before filtering. The determinations were completed

as usual.”

Note upon the determination of nitrogen in fertilizers contain-

ing nitrates, F. P. Veitch {Jour. Amer. Chem. Soc., 21 {1899), No.

12, pp. 109If, 1095).—The following modification of the Fields-Gunning

method^ has been used by the author with very satisfactory results:

“To the nitrate in the digesting flask are added 35 to dO cc. sulphuric

acid containing 31 gm. salicylic acid per liter. ' Allow to stand in the

cold until the nitrate is dissolved. Add 6 or 7 gm. of finely broken
|

potassium sulphid, heat over a low flame for 15 minutes, then over the v
|

full flame until clear. Cool and distil as usual.” Cl

The gasometric measurement of nitrites in the presence of

nitrates or other soluble salts, J. Gailhat {Jour. Pharm. et CMm., 7

6. ser., 12 {1900), No. 1, p>P' 9-12; ahs. in Chem. News, 82 {1900), No.

2120, 97, 88).—The method proposed is based upon the fact that

when a solution of neutral metallic nitrite is added to an excess of neu-

^U. S. Dept. Agr., Division of Chemistry Bui. 38, p. 17.

^Jour. Amer. Chem. Soc., 18 (1896), p. 1102 (E. S. R., 8, p. 663).
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tml, boiling, conccntnited solution of ammonium chlorid a regular dis-

engagement of nitrogen takes place according to the following formula:

NH^Cl+NOgM^^Xa+^HgOd-M^Cl. The nitrite is estimated either

from the amount of nitrogen given off or of ammonium chlorid decom-

posed. The author considers the former method preferable. He uses

for the collection and measurement of the nitrogen a modification of

Schloesing's apparatus for the determination of nitrates.

The distillation of ammonia in the determination of nitrogen,

F. G. Benedict {Jour. Amer. Cliem. Soc., (1900)^ i\v>. o^pp. 259-

263^ jig. 7).—The essential feature of the method proposed consists in

distilling the liquid through a condenser surrounded by cold water,

which is allowed to run out a few minutes before the end of the dis-

tillation, so that the condenser tubes may become heated and the

ammonia driven out of them b}" a current of live steam. In this way
about 20 minutes’ distillation suffices to drive over all of the ammonia.

A form of distillation apparatus adapted to this method is described.

Lime and sulphuric acid by the photometric method, J. I. D.

Hinds {Jour. Amer. Chem. Soc.., 22 {1900)^ No. 5.^pp). 269-27j).—In

this method (E. S. R., 8, pp. 201, 202) lime is precipitated in the solution

to be tested with solid calcium oxalate and sulphuric acid with solid

barium chlorid. A cylinder 3.5 cm. wide and 20 cm. high, graduated

in centimeters and millimeters, is held over a sperm or wax candle and

the water containing the precipitate is poured into it until the image

of the flame just disappears. The depth in the cylinder is read and

the percentage is calculated from equations or read from tables which

are given in the article.

The estimation of fat in sweetened condensed milk by the Bab-
cock test, E. H. Farrington Chem. Jour.^ 22 {1900), No. -5,

pp. 267-270).—In testing sweetened condensed milk bv the Babcock
test the excess of cane sugar causes a poor separation of the fat, pre-

venting a satisfactory reading. The author finds that the sugar can be

washed out without removing any of the fat. In making the test,

preferably GO gm. of condensed milk is dissolved in 100 cc. of water,

the volume made to 200 cc., and 17.6 cc. of this solution mixed in a

Babcock test bottle with about 3 cc. of the sulphuric acid commonly
used for testing milk. The bottle is whirled for about 6 minutes in a

turbine centrifuge heated to about 200° F., in order to compact the

curd into a firm lump. The whey containing the sugar is poured off',

10 cc. of water added to the curd and 3 cc. of acid, and the whirling

repeated. After pouring ofi' the whe^^ a second time the curd is mixed
with 10 cc. of water and 17.5 cc. of sulphuric acid, and the test then
made as usual. ‘‘Careful tests of the wTey poured ofi' from the test

bottles showed that no fat was lost by this decantation if the whey was
clear and contained no pieces of curd.” The results of tests of a num-
ber of samples b}- this method are reported.
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A new method of ash determination, A. E. Shuttleworth [Ontario Agr. Col.

and Expt. Farm Rpt. 1899, pp. 42-44, figs. 4).—This relates to the use of acetate of

lime to prevent the formation of indecomposable silicates, and the author’s platinum

apparatus (E. S. R., 11, p. 304).

Contribution to the knowledge of metaphosphate, G. von Knorre [Ztschr.

Anorgan. Chem., 24 [1900), p. 369; ahs. in Cliem. Ztg., 24 [1900), No. 66, Repert., p.

233).—The author concludes from his investigations that all of the five known mod-
ifications of metaphosphate may be represented by the formulas (R'POg)^ and
(R”P206)n 5

all combinations containing 1 molecule each of base and phosphoric

anhydrid.

A process for preventing the reversion of soluble phosphoric acid in super-

phosphates dried by heat by means of compressed air or a current of air

[F Engrais, 15 [1900), No. 30, jn 712).—A brief note is given on a process patented

by J. Liijens.

Determination of nitrous acid, G. Romijn [Chem. Ztg., 24 [1900), No. 15, pp.

145, 146).

Critical studies on the more important reagents for the detection of nitric

acid in water, H. Mennicke [Ztschr. Angew. Chem., 1900, No. 29, pp. 711-719; ahs.

in Chem. Centhl., 1900, II, No. 7, p. 444)-—After testing numerous methods the author

gives preference to Erdmann’s method (E. S. R., 12, p. 18),

On the determination of perchlorate in nitrate of soda, C. Ahrens and

P. Hett [Ztschr. Angeiv. Chem., 1900, No. 17, p. 419).—A denial of Woy’s statement^

that platinum dishes are injured by use in the determination of perchlorates by the

author’s method (E. S. R,, 11, p. 110).

The determination of iodic acid in nitrate of soda, M. R. Auzenat [Rev. Chim.

Analyt. et Appl., 5 [1900), No. 3, pp. 84, 85).—The limited application of Beckurts’

and Rammelsberg’s methods is noted. By a slight modification of the latter method
the disturbing influence of potassium perchlorate is avoided. The method consists of

comparing the color produced by the liberation of the iodjn with that produced by
a solution containing a known amount of potassium iodid. Complete directions are

given as to manipulation.

—

h. snyder.

The estimation of chlorin in bleaching powder, C. Wolowski [Ztschr. Analyt.

Chem., 38 [1899), No. 11, pp. 711-713).

The titration of normal acids, H. Thiele and R. Richter [Ztschr. Angew. Chem.,

1900, No. 20, pp. 486-489).

On the use of succinic acid in alkalimetry, E. Petersen
(
Z^sc/<r. Angeiv. Chem.,

1900, No. 28, p. 688).

The elementary analysis of organic substances containing water, F. G.

Benedict [Amer. Chem. Jour., 23 [1900), No. 4, I>P- 334-352).

Chemical studies on the extraction of fatty substances by means of carbon
bisulphid, L. Fabre [Oesterr. Chem. Ztg., 3 [1900), No. 15, pp. 370, 371).

An examination of Brown and Taylor’s ofidcial method of identifying but-

ter, J. A. Hummel [Jour. Amer. Chem. Soc., 22 [1900), No. 6, pp. 327-329, pis. 2).—
The author has successfully employed this method in testing for renovated butter.

“In every case the normal butters gave with the selenite which was used a uniformly

blue-colored field, showing the entire absence of fat crystals. The renovated butters

on the other hand gave a blue field mottled with yellow; this mottled appearance

varied slightly in intensity, but was very marked and distinctive in every case.”

The chemistry of corn oil, H. T. Vulte and H, W. Gibson [.lour, Amer. Chem.

Soc., 22 [1900), No. 8, pp. 453-467).—Th.Q chemical and physical constants were

determined for 3 samples of corn oil.

On the rancidity of fats, I. Nagel [Amer. Chem. Jour., 23 [1900), No. 2, pp. 173-

176).—The rancidity of fats and the refining of rancid oils and fats.

Ztschr. Angew. Chem., 1900, No. 15, p. 382.
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On cellulose and starch, Z. H. Skraup {Ber. Dent. Cliem. Gesell., 33 {1899),

4213; nhs. in Bui. Soc. CMm. Paris, 3. ser., 23 {1900), Xo. 13, 2)p- 619, 620).

On cellulose, G. Bumcke and R. Wolffexstein {Ber. Deut. Cliern. Gesell., 32

{1899), pp>. 2493-2507; ahs.in Bui. Soc. Chim. Paris, 3. ser., 23 {1900), No. 13, p. 620).

Researches on the oxycelluloses, O. yon Faber and B. Tollens {Ber. Deut.

Chem. Gesell., 32 {1899), pp. 2689-2601; abs. in Bui. Soc. CMin. Paris, 3. ser, 23 {1900),

No. 13, p. 621). .

'

On the presence of dextrose and levulose in the leaves of beets, L. Lindet

{Bui. Soc. Chim. Paris, 3. ser., 23 {1900), No. 12, pp. 544-549).

A method for the determination of the melting point, M. Kuhara and M.

•Chikashige {Chem. News, 80 {1899), No. 2089, pp. 270,271, fig. 1).

Liquid air as an analytical agent, Dewar {Chem. News, 80 {1899), Nos. 2082;

pp. 187-190, figs. 2; 2083, pp. 199-202, figs. 2; 2084, pp> 212,213, figs. 3).

Some new laboratory apparatus, M. Kaehler and Martini {Ztschr. Angew.

Chem., 1900, No. 21, pip- 518, 519, figs. 6 ).

—

Descriptions are given of E. A. Taylor’s

modilication of Soxhlet’s extraction apparatus for determining fat in solutions and of

the ap})aratus for the determination of nitrogen according to Kjeldahl, a new water

pressure pump, and a modification of Sonnenschein’s gas blast lamp.

Apparatus for fat extraction, R. Fruhling {Ztschr. Angew. Chem., 1900, No. 11,

p. 270, fig. 1 ).

—

A description of an apparatus in which mercury seals are used instead

of cork.

Absorption apparatus for elementary organic analysis, F. G. Benedict

{Amer. Chem. Jour., 23 {1900), No. 4, pp. 323-354, figs. ^)-

An improved Gooch crucible, W. C. Heraeus {Ztschr. Angeiv. Chem., 1900, No.

30, p. 745 ).

—

This is a note on H. Neubauer’s recommendation to use a layer of

platinum sponge instead of asbestos in the Gooch crucible.

A convenient laboratory apparatus for the generation of gases, N. J. Lane
{Jour. Soc. Chem. Ind., 19 {1900), No. 1, p. 14).

A simple filter press for laboratory use, W. von Loeben {Chem. Ztg., 24 {1900),

No. 19, p. 193, fig. 1).

New form of water-bath regulator, H. S. Hatfield {Chem. Neivs, 81 {1900),

No. 2098, p>. 65, fig. 1).

BOTANY.

The migration of food material in leaves, G. M. Tuckek and B.

Tollens {Ber. Beat. Chem. Gesell., 3^ {1899), pp. 2575-2583; cobs, in

Jour. Roy. filicros. Soc. {London~\, 1900, No. 2, p. 220).—In the case

of leaves of the plane tree, the weight of the ash is said to increase

until the death of the leaves, and then slightly decline. The same is

the case with silica and lime content, but chlorin and sulphuric acid

show a continuous increase. Leaves gathered in November contain 3

times as much sulphuric acid as leaves gathered in June. Phosphoric
acid and potash increase slightly until the death of the leaves, after

which they diminish to less than one-half their original quantitv.
The amount of nitrogen decreases continually to less than one-fourth
its original quantitv. There appears to be but little retrogression of
food materials from the leaves to the stem or branches. Rain, it is

said, has little if any washing-out action on the food material in the
leaves.
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A contribution to the knowledge of arginin, U. Suzuki {Bui.

Col. Agr. Tokyo, Jf {1900), JTo. 1, JT- dgms. 6).—The author has

made a study of the seeds and shoots of a number of Japanese plants

in order to investigate the question of the presence, formation, and

transformation of arginin and its relation to the regeneration of proteids .

and the influence of light and other agents upon these processes. The
seeds and shoots of Cryptomeria jcqjonica, Gingko Inloha, and Pimcs

thunhergii were investigated and arginin isolated from them. It was
found that the proteids prepared from the seeds of these plants pro-

duced, under the action of dilute acids, a considerable quantity of

organic bases, the chief of which was arginin. This is particularly

abundant in the etiolated shoots of Cryptomeria and Pin us and exists

in a small quantity in the shoots of Gingko. The chemical nature

of the proteids examined in both the shoots and seeds is considered

identical as they gave the same decomposition products.

In the second portion of the paper the author reports investigations

of the synthetical formation of arginin; the efi'ect of light and mineral
|

nutriment upon its formation and transformation, stud}dng not only

coniferous plants but a number of others. • It was found that arginin

in coniferous plants is not only the result of a decomposition of pro-

teids but can be synthetically formed from ammonium salts and also

probabl}^ from nitrates. Those plants not belonging to the Coniferse

which were examined were unable to produce arginin by the assimila- f t

tion of ammonium salts, asparagin being their only product. The !

synthetical formation of arginin took place equally well in diffused
1

1

and bright sunlight. Whether it is formed in darkness is as 3^et
^

g

undetermined. It was found to accumulate in large quantities in the f !

shoots of Coniferae in the dark as well as in daylight during the first

stages of germination but the amount diminishes on further exposure

to light. Its transformation into proteids may be accelerated under

the influence of light by the addition of mineral nutrients. While the

greater part of arginin is believed to come from reserve proteids by |

hydrolytic decomposition, a considerable portion is thought to come '%

from the transformation of other amido compounds. Consequently it | |

is not only a primary but a secondary product.
*

Synthesis of albuminoids, W. Palladin {Charkoiv, 1898; ahs. in 4}
Jour. Boy. Miaros. Soc. \^Lo7idon^, 1900, No. '2, p. 223).

—

In addition

to the intermediate products~^of the primary synthesis of albuminoids, J
it is said that there are products of the decomposition of albuminoids, M
intermediate products of the regeneration of the decomposition prod- A
ucts, and various special products of the breaking up of the albu- »
minoids. The decomposition of albuminoids takes place only in grow-

ing organs. In lllva lactuca and Enteromorplia intestinalis, asparagin^^S'

was found, but no tyrosin. From this it is stated that the first stage I
'

in the primary synthesis of albumen can not be tyrosin. Asparagin and 3 1
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tyrosin arc both considered simple products of the decomposition of

albuminoids. In Salicornia herhacea neither asparagin nor tyrosin

was found. In the leaves of Robinia j^seudacacla there was present

small amounts of asparagin but no tyrosin, while in the leaves of

Dahlia variabilism August neither asparagin nor tyrosin was present.

A contribution to the study of nitrogen assimilation by legumes,

Lutoslawski {Centbl. Agr., 1899^ Oct.^ gy. 688; abs. in Aim. Agron..,

26 (1900)^ Ao. <?, attempt was made to study the

fixation of nitrogen b}" leguminous plants at different stages of their

growth. The plants selected for the experiment were peas, and were

grown in pots which contained 6 kg. of soil from a field where peas

had been grown the previous year. Mineral fertilizer composed of

kainit, superphosphate and nitrate of soda, 1.27T gm. per pot, was

added to the soil. The different phases of growth recognized were (1)

from the beginning of germination until the period just preceding fiow-

ering, at which time the plants bore from 8 to 10 leaves; (2) at the

beginning of ffowering; (3) at full ffower; (1) at the falling of the

ffowers: and (5) at maturity. The total increase for the peas grown

in pots receiving no nitrogenous fertilizer for the different periods

was 1, 1.65, 3.11, 5.17, and 3.10 per cent. The corresponding num-

bers for the peas which had received nitrogenous fertilizers were 0.115,

1.89, 2.95, and 2.20 per cent, the ability to assimilate nitrogen in the

case of the plants receiving fertilizers not having manifested itself in

the first period.

Further observations on the nature and functions of the nod-

ules of leguminous plants, Makia Dawson {Phil. Trans. Roy. Soc.

[^London]^ 1900., pp. 51-67, pis. 2; ahs. in Proc. Roy. Soc. [London],

66 {1900), Ab. Jf25, p>p. 63-65).—In continuation of a previous paper

(E. S. R., 11, p. 25), the author reports on the morphology and nature

of the organisms occurring in the root tubercles of a number of species

of leguminous plants.

A further study of the morphology leads to the conclusion that no

definite line of distinction can be drawn between genera in which fila-

ments occur in tubercles and those in which they have not yet been

observed. Some peculiar anatomical characters were noted in some of

the tubercles, which are to be studied further. In the study of the

organisms of Desmodiurn gyrans it was ascertained that the formation

of X and Y forms arises by distinct lateral branching of the straight

rods. After 12 to 11 days’ culture, the individual long rods tend to

i)i*eak up into small ones, and the branched forms become disjointed in

a similar manner.

A general studv of these organisms and parallel cultures of Nitragin

compared with pure cultures from Pisum tubercles shows that they all

grow readih" on gelatin or agar media containing' an extract of pea
stems, asparagin, and sugar, but very slowly on broth gelatin. They

8873—No.’ 1 2,
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do not peptonize milk, but upon potatoes a watery streak is formed in

about 5 days. In liquid media, such as pea extract, a thick zooglcea-

like him forms in from 12 to 11 days. The presence or absence of

spores in these hlms is now under investigation. The organisms are

aerobic, and mav pass through a short motile stage, but the presence of

cilia has not }"et been demonstrated. Investigations are now in prog-

ress to determine whether these organisms are in themselves capable

of hxing free nitrogen or of converting nitrogen in the form of

ammonium salts into nitrites or nitrates.

Experiments made to determine the action of the organisms found

in one genus of plants on specimens of another tribe or genus suggest

that there is probably but one organism capable of producing tubercles

on leguminous plants, but that in each particular host special physio-

logical conditions exist to which the organisms become so especially

adapted as to make it difficult for successful reciprocal action to take

place Ijetween plants not nearl}^ allied.

Experimental cultures in sterilized and unsterilized media indicate

best results when nitrates without organisms are supplied to the plants

in sterilized soil. In unsterilized media a small increase in crop may
result from the use of Nitragin.

An experiment with inoculating soy beans, C. B. Lane {New
Jersey Stas. Rpt. 1899., pp. 199^ W0).—Kx\ experiment with soy beans

was begun in 1896, in which 1 acre of wheat was followed two succeed-

ing seasons with soy beans. The roots of the plants were examined

from time to time but no tubercles found. The third season an

attempt was made to introduce the germs of the soy-bean tubercle by

adding soil from old soy-bean land and by adding dust from the floor

where soy beans had been threshed. Examinations were made of the

plants and abundant tubercles were found on both the inoculated plats,

and a few scattering ones, or frequently none at all, on the untreated

ones.

The results of this experiment show the practicability of transferring

the tubercle organism through means of soil or dust.

An annotated catalogue of the ferns and flowering plants of Oklahoma,
E. E. Bogue {Oklahoma Sta. Bui. 45, ])P- 48).—This bulletin gives a list of 750 species

of i^lants, together with brief notes on their distribution and economic importance.

Native Oklahoma plants, E. E. Bogue {Oklahoma Sta. Bui. 45, popular ed.,pp.

12).—A popular edition of Bulletin 45 of this station, giving notes on the distribu-

tion of the plants throughout the Territory.

Notes on plants of 1899, F. L. Harvey {Maine Sta. Bui. 61, pp. 4S, M)-—Brief

notes are given on a dozen species of weeds and other plants sent to this station for

identification.

"Root systems of farm crops, A. M. Soule
(
Tennessee Sta. Rpt. 1899, pp. 4^-45,

figs. 4).—Notes are given on the development and distribution of the roots of maize

in the soil. •

Investigations on cleistogamous flowers, Leclerc du Sablon {Rev. Gen. Bot.,

12 {1900), No. 140, pp. 305-318, figs. 18).—Studies are given on the structure and
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fertilization of the cleistogamoiis flowers of Viola odorafa, Oxalis acetosella, Linaria

s})uria, and Leevsia- oryzokles.

A contribution to the life history of Q,uercus, A. H. Coxrad {Bot. Gaz., 29

{1900), No. 6, pp. 408-418, pis. 2).

The life history of flax and clover dodder, G. Wilsdorf {Fiihling’s Landic. Ztg.,

48 {1899), Xos. 14, pp. 544-550; 15, pp. 561-567).—Studies are reported on the ger-

mination; exp>eriments on dodder' seedlings, with reference to the host plant; the

haustoria and methods of attack, and growth and reproduction of the dodder.

A study of the leaf of the sugar beet at different periods of growth,

P. Wexdeler {Dent. Zuckerind., 25 {1900), Xo. 24, pp- 969-971).—Shows the content

of oxalic acid, total nitrogen, and proteid nitrogen.

Plant growth in oil, L. Lutz {Bui. Soc. Bot. France, 3. ser., 47 {1900), Xo.2-3,

pp. 76-82, Jig. 1).—An account is given of the growth of a number of fungi in castor

011 and in vaseline. Aspergillus repens made a remarkable growth in both media.

Transpiration of evergreen leaves, 0. Eosexberg ( Ofvers. K. Svenska Vetensk.

Akad. Forhandl., 1900, Xo. 1, j)p. 85-98).

The utilization of the reserve materials of seeds during germination. Maze
{Compf. Bend. Acad. Sci. Paris, 130 {1900), Xo. 7, pp. 4^4-427).—Briery outlines

investigations on starchy and oleaginous seeds. The reseiA'e materials of both are

transformed into sugar for translocation. Enzyms are said to vary little in quantity

between the third and sixth day of germination, and a temperature of 53° C. is the

optimum for their activity.

The carbohydrate reserve of white clover seed, H. Herissea’ {Compt. Rend.

Acad. >Sci. Paris, 130 {1900), Xo. 25, pp. 1719-1721).—The carbohydrate reserve ma-

terial in the seeds of Trifolium repens is said to be a mannogalactan, the properties of

which resemljle those exhibited in the reserve material of fenugreek and alfalfa seed.

It is hydrolyzed by seminase, being at least partially transformed into reducing

sugars.

Physiological observations on some perennial herbs, A. Rimbach {Bot. Gaz.,

30 {1900), Xo. 3, pp. 171-188, pi. 1).—Notes are given on the underground structures

and their development of a considerable number of perennial herbs.

On the absorption of soluble salts by plants, E. Demoussy
(
Thesis, Paris, 1899;

noted from Ann. Agron., 25 {1899), Xos. 11, pp. 497-548; 12, pp. 561-607).—See E. S.

R., 11, p. 1009.

On the presence of formaldehyde in plants, G. Pollacci {Rend. R. Inst. Lom-
bardo Sci. e Let., 2. ser., 32 {1899), pp. 4; abs. in Bot. Centbl., 82 {1900), Xo. 4,

p. 116 ).

—

Tests of green leaves of a number of species of jDlants are reported in which
formaldehyde was found in the chorophyll-bearing tissues when they had been
exposed to the light.

Physiological investigations of inulase and inulin, A. Richaud {Thesis,

Park, 1900, pp. 85).

Photosynthesis in light which has traversed leaves, E. Griffox {Rev. Gen.

Bot., 12 {1900), Xos. 138, pp. 209-223; 139, pp. 272-288).—This j^aper gives the

details of investigations on the effect of light made to pass through leaves on photo-

synthesis, a preliminary account of which has alreadv been given (E. S. R., 11,

p. 1010).

A chemical study of chlorophyll assimilation, S. Posterxak {Rev. Gen. Bot.,

12 {1900), Xos. 133, pp. 5-24; 134, pp- 64-73).—Discusses the first product jiroduced
from phosphoric acid in green plants and the physiological role of inosite.

Phyllorubin, a new derivative of chlorophyll, L. Marchlewski Akad.
HV.s-n. Krakau, 1900, Xo. 2, pp. 63, 64).

Experimental investigations on the hydrolysis and utilization of raflfinose

by Penicillium glaucum, H. Gillot {Bui. Acad. Roi/. Sci. Belg., 1900, Xo. 2, pp.
31).



814 EXPERIMENT STATION RECORD.

On the stimulating- elfect of certain substances upon the growth of alg-ae \
and fung-i, N. Ono (BoL May. \^Toky<)'\, 15 {1900), No. 160, 'pp. 75-78).

The importance of mycorrhiza, a comparative biolog-ical study, E. Stahl ?

{Jahrh. TTr.s.s. Bot., 34 {1900), No. 4, pp- 539-688, figs. 2).

Origin of the Basidiomycetes, G. Massee {Jour. Linn. Hoc. Bot. [Jjondon'], 34

[1900)^ No. 240, ])p. 488-448, j)U. 2 ).

—

Notes on the morphology and affinities of this

group of fungi.

The nodule organism of the Leguminoseae, R. G. Smith {Proc. lAnn. Hoc. Ncv)

Houth Wales, 24 {1900), No. 96, pp. 653-674, pis. 2).

—

A history of the organism and
the results of the researches of the writer.

METEOROLOGY.

Frost fighting, A. G. McAdie
( IT. S. Dept. Agr.

,
^¥eat^leT Bureau

Bui. ‘29^ pp. 15^ pis. 6).—This is a discussion of the methods of fore-

casting- and protecting against frost, especially as practiced among the

fruit growers of California. “The experience of the past 3 years

warrants the statement that the loss due to frosts in California, hitherto

considered unavoidable, can be prevented, and that unless extreme

conditions, by which is meant lower temperatures by 5° than have ever

yet been experienced in this State, occur, the citrus fruits of California

can be successfully carried through the period when frost is likely.”

It is claimed that “the formation of frost is primaril}^ a matter of air

drainage,” and fruit growers are urged to study the topography of

their lands with a view to locating the areas over which the air is

stagnant and consequently more subject to frost.

Attention is called to the following important relation, first pointed
|

out by Prof. W. H. Hammon, which is useful in forecasting frosts for

southern California: “A wave of falling pressure passes from Montana
or Idaho southward across Utah and westward through southern Nevada,

thence into Arizona or southern California, and if followed b}^ a rapid
f

rise in pressure is generally the forerunner of much colder weather in
,

the southern citrus belt. . . . The Weather Bureau office at San Fran- I

cisco has demonstrated beyond criticism that frost can be successfully
j

forecast.” A study of the frost warnings of the Bureau, with frequent
j

observations on temperature, humidity, and air motion, will enable the |-

grower to judge of the danger of frost in his particular case. The
. !

methods of protection discussed are, planting with more regard to air i

drainage and correcting defective air drainage by means of windbreaks, |
etc.

;
warming the air by means of small fires in wire baskets, smudging

j

and the use of steam, irrigation with unheated and with warm water,

spraying, and screening or covering. Many of these methods have I

proved of great practical value, but “of all methods proposed for the

protection of fruit, excepting wire baskets, irrigation has the largest
'

amount of evidence in its favor.”

Prediction of frost, J. E. Bonebright {Idaho Sta. Bui. 23, pp. \
!

136-lJf-2, figs. 3).
—^This article discusses briefly protection against 1

1
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frosts l)v. means of siimdges, and dcscTiV)es a piece of electrical appa-

ratus devised by the author to give warning of a fall in temperature.

“The apparatus consists of a battery, relay coil, alarm bell, and thermometer.

The battery used is the common crow-foot cell used in telegraphing, size 6 in. by

S in.

“ The relay C (fig. 4) is composed of two coils. Each coil has an iron core 1? in.

long, ] in. in diameter, and is wound with No. 24 B. and S. double cotton-covered

magnetic wire, to a depth of ]- of an inch. The coils are wound right and left handed

and are placed horizontally.

“The armature A consists of an upright piece with a crossbar of soft iron, which

is so held that it is attracted by the iron cores of the coils when magnetized. An
adjustable spring holds the armature A against the screw S when no current is flowing

through the coil C. . . .

“The thermometer consists of a glass stem 8 or 10 in. long, with an internal

diameter of approximately 2V of an inch (0.1 cm.), attached to a bulb which has a

diameter of 1 in. (2.5 cm.). The bulb and 2 or 3 ins. of the lower part of the

tube are filled with mercury, and the tube is graduated for every 10 degrees from
30° F. to 100° F. Electrical connection with the mercury is made by a platinum

wire blown in the glass. On the top of the stem is a brass cap with a No. 30 B. and

S. bare copper wire passing through it and making contact with the mercury. The
thermometer can be tested at any time by comparing it with an accurate Fahrenheit

thermometer. It is made large in order to give free action to the mercury around

the wire in the tube. . . .

“The thermometer should' be freely exposed, not more than 2 or 3 ft. above the

ground, in that portion of the orchard most liable to frost, usually the lower ground.
“ The lower point of the copper wire in the tube of the thermometer should be

set opposite the number indicating the temperature for which the instrument is to

give warning, usually 40 to 45° F. A copper wire. No. 16 B. and S., connects the

wire in the stem of the thermometer to one post of the bell and to one pole of the

battery, another wire connects the mercury in the bulb with the proper binding post

of the coil, and a third wire is run from the armature of the relay to the remaining

binding post of the bell. The remaining pole of the battery is then connected to

the properly marked post of the coil. . . .

“ The action of the instrument is very simple. When the wire in the stem of the

thermometer is in contact with the mercury a current of electricity will pass through

the relay coils, causing the armature to be attached to the iron cores. The battery
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furnishes a continuous current and will keep the ai inature in this position until the

circuit is broken. When the circuit is broken l>y the mercury falling below the
^

lower point of the wire in the thermometer the armature will he drawn by the
:

spring against the screw S, which puts the bell in a circuit with the battery.”
'

The use of the ordinal*}^ differential thermometer in the above appa-

ratus is explained and one form of thermostat is described, but ther-

mostats are not considered reliable for the purpose of frost warnings.

A study on hail. Protection of crops by cannonading, V. Ver-
MOREL {litude sur la grUe. Defense des recoltes gjar le tir da canon.

Montjoellier : Coulet cb Sons^ 1900, pjj. 78, figs. If).—This pamphlet

discusses the various theories of the formation of hail, the explosives

and cannon used and how the explosions operate to prevent hail, the

results obtained in different countries, and the organization of sta-

tions; and gives the statutes of the cantons of Villefranche and Anse
against hail, and titles of 103 papers on the subject. The author

claims the results already obtained conclusively prove the effectiveness

of this means of preventing destructive hailstorms. The detailed

results of numerous experiments are reserved for a future publication.

Meteorolog“ical records, J. E. Bonebright {Idaho Sta. Bui. 23, pp. 129-133 ).

—

Monthly and yearly summaries of observations at Moscow, Idaho, on temperature,

pressure, precipitation, cloudiness, and dates of latest frosts in spring and earliest in

autumn during 1898 and 1899; and a summary of similar observations during 5 years

(1895-1899).

The mean temperature for 1899 was 44.8° F., for the 5 years (1895-1899) 45.1°;

the highest temperature for 5 years was 100°, the lowest —17°. The mean pressure

for 1899 was 27.25 in., for 5 years 27.33. The rainfall in 1899 was 20.12 in., melted

snow 3.35 in.; during 5 years 19.02 and 4.37 in. respectively. The average number
of clear days (per year) during 5 years was 180, during 1899 171. The latest killing

frost in the spring occurred May 17, the earliest in the fall October 2, in 1899; the

latest frost in spring during 5 years occurred May 30, 1898, the earliest in the fall

September 6, 1895.

Meteorolog-ical observations, J. E. Ostrander and A. C. Monahan {Massachu-

setts Hatch Sta. Met. Buis. 136, 137, 138, pp. 4 each).—Summaries of observations on'

pressure, temperature, humidity, jirecipitation, wind, sunshine, cloudiness, and

casual phenomena during April, May, and June. The data are briefly discussed in

general notes on the weather of each month.

Report of precipitation and temperatures for the year 1899, J. B. Reynolds

{Ontario Agr. Col. and Expt. Farm Ilpt. 1899, pp. 28, 29).—A monthly summary of

observations at Guelph. “The highest temperature recorded at the college for the

year was 95° on August 19. The lowest was 20.5° below zero on February 12. The
amount of precipitation for the year, including rain and melted snow, w'as very

nearly 20 in.”

Monthly summaries of meteorological observations made at Leon ( Guan-
ajuata) during 20 years, 1878-1897, M. Leal {Mem, y Rev. Soc. dent. ^‘Anto-

nio Alzede,'' 14 {1899-1900), No. 6, p. 264).—A summary of observations on pressure,

temperature, rainfall, evaporation, humidity, cloudiness, direction and velocity of

the wind, etc.

Some facts about the climate of Tennessee, W. M. Fulton
(
Tennessee Sta. Bui.

Vol. XIII, No. 1, pp. 13-16, charts 2).—This article discusses briefly temperature,

rainfall, and length of the growdng season in different parts of the State.
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The climate of our new possessions, (L ]\Ik'hau]) {ScI. Amer., 8S {1900), Xo.

11, }). 171, 2).

Frost protection, W. ^1. Fulton
(

Sia. Bid. Vol. XIII, Xo. 1, ]/]>. 3-12, figs.

j).—A popular discussion of how frost is formed and when to expect it, and a descrip-

tion of various methods of protection from frost.

Protection from lightning, J. P>. Reynolds {Ontario Agr. Col. and Rrpt. Farm

apt. 1899, pp. 27, 28).—Statistics of destruction of property and loss of life from

lightning during a storm in August, 1899, are briefly summarized, and means of pro-

tection are discussed.

Observations on the determinations of drought intensity, G. H. Knibbs

{Jour, and Proc. Pag. Soc., Xev' South Woles, S3 {1899), pp. 69-85, fig. 1).—A discus-

sion of the conditions affecting soil moisture, rainfall, percolation, evaporation, etc.

Suggestions for depicting diagrammatically the character of seasons as

regards rainfall, and especially that of droughts, H. Deane {Jour, and Proc.

Hog. Soc., Xeu: South Wales, 33 {1899), pp. 63-68, pi. 1).—The author briefly describes

a diagram which shows not only the total yearly luinfall and its distribution by

months, hut also “ what portion of the rainfall runs off the ground or soaks away

and is available for storage and for keeping up the flow of rivers and streams.”

Combination of the effects of synodic and tropic revolutions of the moon,

its action on the movement of lows, A. Poincare
(
Cornpt. Rend. Acad. Sci. Paris,

131 {1900), Xo. 2, pp. 132-135.

WATER—SOILS.

The soils of Salt Lake Valley, Utah, F. D. Gardner and J.

Stewart {U. S. Dejit. Agv.^ Division of Soils Circ. Jp. fiip- 7i).—

This is a preliminaiy report on a survey undertaken in July, 1899,

by the Division of Soils, cooperating with the -Utah Station, to map
the soils with particular reference to the extent of and damage from

alkali and seepage waters.

A brief account is given of early irrigation in this region and of

recent irrigation improvements and the results of 1 months’ study of

the region are briefly summarized under the following heads: Cli-

mate, water suppl^y soil, alkali, and drainage.

A large portion of the area examined is unfit for cultivation on

account of excess of alkali salts.

“Sodium chlorid, or the common salt of commerce, forms from 50 to 97 per cent

of the total salts present. Besides this, there are considerable quantities of the sul-

phates of soda, lime, and magnesia, chlorids of lime and magnesia, and also carbon-

ate of soda, or true black alkali. The black alkali is nearly always present in

amounts varying from a trace up to several per cent in small local spots. There is,

in the aggregate, a large area in which it occurs in sufficient quantity (0.1 per cent)

to be fatal to crops.

“It seems quite probable that this accumulation of salt came chiefly from two
sources, i. e., from the higher lands to the south and from the waters of Great Salt

Lake. It is most likely that the lake is the source of the greater portion of them,

for when it was from 30 to 50 ft. higher than now, it would haA^e submerged nearly

all the area under consideration, and must have also contained much salt in solu-

tion. Up(^n the subsidence of the water the soil would, of course, be left heavily

impregnated with salts. Besides, within the memory of the present inhabitants.
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the lake has again submerged a considerable part of this area, and, according to reli- f ^

able records, the lake in 1868 was 12 ft. above its j)resent level, and at this height -f

'

must have covered at least 50 sq. miles of what is now mapped as dry land. ...
“There is only one feasible way of getting rid of the salts, and that is by provid- '

^

ing a thorough system of underdrainage and washing them out by flooding. ... .

“Of the 125 sq. miles lying mostly north of Twelfth street road and between Salt

Lake City and the lake, 90 sq. miles, or about 58,000 acres, are capable of reclama-

tion. For this portion, tile drainage is recommended as of general application.”

Some observations on soil temperatures, J. B. Reynolds {Onta-

rio Agr. Col. and ExjA. Farm Fjjt. 1899^ j>. fig. 1).—The methqd
of observation and the results obtained are thus described:

“Some soils in large pans were set in the open air, near a large body of water, and -

the temperatures of the soils, the air, and the water were observed each hour, begin-'
'

ning at 7 a. m. and concluding at 6 p. m. They were all exposed to the action of •

the sun’s rays. The [temperature of] water rose from 61 to 68°, reaching 68° F. at

2 p. m. It then fell to 66° by 6 p. m. The [temperature of] air rose from 44 /to 70°,

reaching its highest at 2 p. m., and then fell by 6 o’clock to 63.5°. The soils all

began at the same temperature as the air, namely, 44°; all the soils reached their

maximum at 1 o’clock, and from that time declined rapidly. The highest temper-

ature reached by the dark soil was 94°, by the light-colored soil 91°, and by the wet

soil 80°.

”

The practical application of these results is briefly discussed.

Analyses of calcareous soils of Monferrato. New methods of
\

determining easily soluble calcium carbonate, F. Martinotti ?

{Staz. Bjjer. Agr. Ital.., 33 {1900), No. 3, gjp. 359-373; abs. hi Chem. h r

Cenibl., 1900, II, No. 10, 593).—The author reports determinations

of moisture, organic matter, sand, clay, citrate-soluble, and total lime

in 25 samples of .soils, as well as tests of various citrate methods of I

determining the solubility of crystallized and amorphous calcium

carbonate. On the basis of the results obtained he recommends the

use of the neutral ammonium citrate solution for the latter purpose.
i

For the determination of clay and sand he recommends a modified
,

form of the Schone apparatus, which is continuous and automatic in

its operation. The adaptability of the soils examined to the American

grape is discussed. y

Arable soils of the Canton of Redon with respect to phosphoric
| j

acid, G. Lechartier {Compt. Rend. Acad. Sci. Paris, 130 {1900), No. f •

19, pp. 1335-1339; abs. in Jour. Chem. Soc. \^London^^, 78 {1900), No. J
|

Jf53, II, p. Jfi3).—About half of the soils of this canton contain more A
than 0.1 per cent of phosphoric acid. The average percentages of

|
this substance in soils derived from difi'erent geological formations |
were as follows: From granite, 0.87; pre-Cambrian, 0.90; Armorican I

sandstone, 0.57; Angers schist, 1.04; Poligne schist and sandstone, -

1.

1.05; and alluvium, 1.24. Phosphatic fertilizers proved beneficial |
even in soils containing more than 0.1 per cent of phosphoric acid, y:'

The mineral phosphates and basic slag were more effective than -.1

superphosphate.
,

'{i
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Composition of the soils of the Canton of Redon as regards lime,

magnesia, potash, and nitrogen, G. Lechartier {Compt. Rend.

Acad. Sci. Paris, 130 {1900), Alj. 18, 1163-1166; ahs. in Jour.

Chem. Soc. [London\ 78 {1900), A^o. JJ3, II, p. Analyses are

reported of soils derived from granite, pre-Cambrian, Silurian, Upper

Silurian, and ancient and modern alluvium formations. The average

percentages of lime varied from 0.058 in Angers schist to 0.108 in

Armorican sandstone soils; of magnesia, from 0.081 in granite to 0.16

in alluvial; and potash, from 0.232 in Angers schist to 0.577 in Poligne

schist and sandstone. Nitrogen varied from 0.109 to 0.135 per cent.

Remarks on the sand-drift problem, J. H. Maiden {Agr. Gaz.

Neio South Wedes, 11 {1900), No. l,p>p. 13-18).—A brief report is given

on the attempts which have been made to prevent the drifting of sands

in two 'portions of New South Wales.

It was found at Newcastle that depositing ashes, cinders, and shale

from collieries and tramways served to hold the sand to a marked

extent. The addition of soil and manure rendered it possible to grow

a number of plants.

A list of shrubs and trees suitable for seaside planting is given,

together with brief notes as to their relative value. Among grasses,

which are the most important of sand binders, notes are given on

Bermuda grass, Festuca Jittoralis, carpet or Louisiana grass, marram
gv^ii^{Psamma arenaria), Saccharmn arundinacewn and S. sgyontanemn,

Spinifex hirsutus, St. Augustine grass {Stenotaphrmn aniericanmn),

and coast couch grass {Zoysia pmngens).

Water and water supplies, J. G. Thresh {Philadelphia: P. Blakiston^s Sonde Co.,

1900, pp. VII-r438; rev. in Jour. Amer. Chem. Soc., 22 {1900) ,
Xo. 4,P- 231).—A second

revised edition of this treatise.

Softening’ water for domestic use {Tradesman, 43 {1900), No. 12, p. 97).

The purification of water for household and technical purposes, O. Keohnke
{Die Reinigung des Wassers filr hdusliche und geiverhliche Zweeke. Stuttgart: Ferdinand

Enke, 1900, Vol. No. 3-5, ill.).

Examination of water for sanitary and technical purposes, H. Leffmann
{Philadelphia: P. Blakiston's Son & Co., 1899, 4- ed. rev. and enl., pp. 145, ill.).

Soil studies, A. M. Soule {Tennessee Sta. Rpt. 1899, pp. 37-39, fig. 1).—A brief

popular discussion of the physical properties of soils and their relations to moisture.

The study of sandy soils, Weiss-Wittstock {Deut. Landiv. Presse, 29 {1900),

No. 69, p. 857).—A popular article j)ointing out the importance of farmers under-

standing the characteristics of their soils, especially in case of sandy soils.

Binding drift sand {Jour. Agr. and. Ind. South Austredia, 3 {1900), No.- 7, pp.

552-555)

.

—A list of plants for sand binding, with methods of planting.

Hamet Experimental Farm {Semaine Agr., 20 {1900), No. 1005, pp. 261, 262).—
Mechanical and chemical analyses are reported of 5 samples of soils and subsoils

from this farm, which is situated at Survilliers, Seine-et-Oise, France.

How are the best arable soils derived? Uabbrstrou'sl {Fiihling’s Landw. Ztg.,

49 {1900), No. 17, pj). 638-642).—A brief general discussion of the agencies involved

in the formation of soils, the loess and chernozem soils being especially considered.

Practical utilization of soil analysis, H. Lagatu {Prog. Agr. et Vit. {Ed.

VEst), 21 {1900), No. 35, pp. 278-284).—

A

general discussion of this subject.
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The influence of surface cultivation on the moisture of the soil, J. B.

NOLDS {Ontm'io A(ji‘. Col. and Ea-}>L Fav)n R/>t. IS99, ))p. 24-, So, fifj. 1)

.

—The expei’i-

ments liere described are a continuation of those of the previous year (E. S. R., 11,

p. 625) and lead to the same conclusions.

Principles of plowing, A. M. Soule {Tennessee Sta. Rpt. 1899, pp. 39-41).—The
interrelationship l)etween plowing and the moisture content of the soil is brought out.

Soil temperature for the growing season, J. E. Bonebright {Idaho Sta. Bn/.

23, pp. 134, 135)

.

—A tabular record is given of weekly averages of soil temj^eratures

at depths of 1 in. to 6 ft. during the growing seasons (April to October) of 1898 and
1899.

A contribution to the knowledge of nitrification, W. Migula ( Centhl. Bald,

u. Far., 2. Aht., 6 {1900), No. 11, pp. 365-370; ahs. in Chem. Ztg., 24 {1900), No. 50,

Repert.,p. 183).—Contrary to Ebermayer, the author found that the i^rocess of nitrifi-

cation goes on in forest soils as well as in cultivated soils, varying somewhat with the

depth and with the time of year.

Instructions for determining in the field the salt content of alkali waters
and soils, M. Whitxey

(
U. S. Dept. Agr., Division of Sods Circ. 6, p)p. 9).—Instruc-

tions with formulas for the field standardization of the electrolytic bridge (E. S. R.,

11, p. 325) in determining the salt content of'soils and waters.

Available plant food, H. Snyder {Proc. Soc. Prom. Agr. ScL, 1899, pp. 91-95 ).

—

This is a discussion based mainly upon investigations by the author, which are

reported elsewhere (E. S. R., 11, p. 1018), of the value of the Dyer and Goss methods

for determining the available phosphoric acid in soils. The conclusion is reached

that ‘dDothfail to indicate the amount of available phosphoric acid and potash.

Both Dyer’s method and Goss’s method are without doubt applicable to certain types

of soil, but they are not applicable to soils where a large part of the plant food exists

in organic forms.”

FERTILIZERS. i I

-

The storage of stable manure, F. Holdefleiss {Mitt. Landw. Inst. |
Breslau, 1900., Mo. ahs. in Jour. Chem. Soc. {^London], 78 |

!

{1900), Mo. IpjJf, II, iJ. 571).—In continuation of previous expei iments v.

(E. S. H.j 11, p. 828), the author studied the gains or losses of different t

constituents in 3 lots of manure kept (1) without preservative, (2) with |

the addition of potassium salt, and (3) with superphosphate. The pre-

servatives reduced the loss of proteid nitrogen and increased consider- |
ably the amount of nitrogen in the form of ammonia. Of the nonni-

|
trogenous constituents the pentosans were most readily decomposed. 4

|

In case of crude ffher free from pentosans there was a loss of 17.5 per -1 i

cent in one instance and gains of between 7 and 8 per cent in other M -

instances. 8^

Economy in the use of barnyard manure, W. Saunders {Proc. S
Soc. Prom. Agr. Sci., 1899,2121' J7-5I).—This is a discussion of this sub- g
ject based upon the results of experiments during 11 years at the Cen- J
tral Ex]Derimental Farm at Ottawa, Canada (E’ S. R.

, 11, p. 833). These g
experiments were designed mainlj" to test the relative merits of barn- H
yard manure when applied to different crops fresh from the barn3^ard,

as compared with the same material rotted. The data obtained in «
experiments with spring wheat, barie}", oats, corn, mangel-wurzels, # ^
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turnips, carrots, and potatoes are tai)ulated and discussed. The con-

clusiou drawn from this data is that if farmers would preserve '*all the

liquids with the solids in water-tight troughs behind the animals, using

cut straw for bedding and as an absorbent; then distrilmte this over the

land in a fresh condition before anv of the liquids so rich in fertilizing

constituents are decomposed, the saving ejected would be enormous,

and the value of liarnvard manure in bringing increased crops would

probablv be nearly double what it now is.’’

The reduction of nitrates in the presence of barnyard manure,

el. P. Street Jersey Stas. 1899, py?. 86-96).—Previous inves-

tigations on the subject are briefly noted, and an account is given of a

study of the changes in the nitrogen of a mixture of fresh solid cow

manure (about 30 gm.) with nitrate of soda (1.25 gm.), with sulphate

of ammonia (1 gm.), and with dried blood (1.5 gm.), with or without

the addition of gypsum, acid phosphate, kainit, and sulphur (each 0.2

gm.), and carbon bisulphid (20 cc.). The volume was in each case made

up to 300 cc. with water and the mixtures kept in open flasks in the

lalioratory at about 20^ C. from February 28 to March 29, with occa-

sional shaking. Two series of experiments were made—one being

examined for nitrates by the Schulze-Tiemann method at intervals of

7, 11, and 21 days, the other remaining undisturbed until the end of the

period. In case of the mixture of manure and nitrate denitrification

was complete in 21 da}^s; with other substances added to this mixture,

the periods of denitrification were as follows: IVith gypsum 27 da^^s,

acid phosphate 27 days, kainit 16 days, and sulphur 23 days. The mix-

ture sterilized with carbon bisulphid lost only 9.6 per cent of its nitrates

in 21 days.

In case of sulphate of ammonia the changes in the nitrogen were

slight, the greatest loss in 21 days being 1.1 per cent where acid phos-

phate was used. There was a slight gain in case of kainit and gypsum.

The examination of the second series of tests showed approximate!}"

the same results as the first as regards the nitrate.

“ The loss where kainit was used was complete, as it was before, while the nitrate

alone and nitrate with acid phosphate suffered a loss of over 97 per cent. The losses

where sulphur and plaster was used were somewhat less,’ being 93.7 per cent and 85.4

per cent, respectively. The plaster seemed in this test to have a slight retarding

effect on denitrification. The loss where carbon bisulphid.was used, while more than
in the first series, was only about one-fourth of that sustained by the other tests.”

In the sulphate of ammonia tests, the changes in nitrates and total

nitrogen were comparatively insignificant. There was a considerable

gain in soluble organic nitrogen in every case, being most pronounced
where carbon bisulphid and sulphur were used. This was also true of

the nitrate series. There was also a marked gain in insoluble organic

nitrogen in the sulphate of ammonia tests, Iteing largest where the sul-

phate was used alone and least where carbon bisulphid was used.
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Coiisidenible aiiiount.s of free ammonia wore formed during the fer- I ^

mentation, especially in the sulphate of ammonia tests in which kainit f
'\

was used. In the dried blood tests all of the nitrates and combined 4 \

ammonia were lost. Kainit appeared to have had a strong influence in P
'

liberating ammonia, causing a loss of over 26 per cent of the total nitro- /

gen present. Carbon bisulphid on the other hand exerted a retarding

influence in this respect.
j

Investigations relative to the use of nitrogenous materials, E. B.
|

VooRHEES {NeiD Jersey Stas. Rpt. 1899., yyp. 97-120 ).—A review is

given of literature relating to denitrification and the changes which may
occur in the nitrogen of barnyard manure, and investigations relating

to the composition, and the availability of the nitrogen of solid and |i

liquid manure are reported.
|

The solid and the mixed solid and liquid excrement (without litter)

of a well-fed cow were analyzed when fresh and after being exposed

to fermentation and leaching in the open air in 100 lb. lots from
February 4 to June 15. In that time the weight of the solid manure
was reduced to 50 lbs., the mixed solid and liquid manure to 61 lbs. 1

The composition of the fresh and leached manure, calculated to a water-

free basis, was as follows:
;

Composition of manures on vjater-free basis.

Fresh manure. Leached manure.

Solid.
Solid and
liquid.

Solid.
Solid and
liquid.

Ash
Per cent.

12. 166
Per cent.

12. 924
Per cent.

14. 161
Per cent.

15. 282
Organic matter 87.834 87.076 85. 839 84. 718
Nitrogen (total) 2.286 3.553 2.489 2.529
Nitrogen soluble in water .583 1.876 .2,11 .734
Nitrogen as nitrates .101 .013 .058 .014
Nitrogen as ammonia .248 1.070 .182 .521
Nitrogen soluble organic .234 .793 .137 .199
Nitrogen insoluble organic 1.703 1.677 2. 112 1.795
Phosphoric acid 2. 915 2. 582 1.408 1.617
Potash 1.488 2.331 .584 1.062

In the solid manure there was a loss by leaching of 46 per cent of

nitrogen, 72 per cent of phosphoric acid, and 80 per cent of potash;

in the mixed solid and liquid manure 57 per cent of nitrogen, 62 per

cent of phosphoric acid, and 72 per cent of potash.

The availability of the nitrogen of fresh and leached solid and mixed

solid and liquid cow manure used alone or in connection with nitrate

of soda, sulphate of ammonia, and dried blood was tested in a series of

experiments with corn and tomatoes grown in cylinders (without

bottoms) 23i in. in diameter, and 4 ft. long, sunk in the ground. The H
soils used were made as uniform as possible—a medium clay for the

corn, a sandy loam for the tomatoes. The applications of manure were .

larger than are usual in practice, but not excessive, the largest applica-

tion being about 20 tons per acre. The results of the corn experiments
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are reported. The.se show that in every case there was a decided gain

in weight of diy matter due to application of the nitrogenous fertilizers.

There was also a considerable but more variable gain of nitrogen. The

comparative availability of the nitrogen in the different forms of the

manure as shown by these experiments was as follows:

Comparative availability of nitrogen in cow manure.

Character of manure.
Nitrogen
recovered.

Increase in
dry matter.

Increase in
dry matter
on basis of
nitrogen in
unleached
manures.

Fresh manures: Per cent. Per cent. Per cent.

Solid 7.44 15.4
Solid and liquid 22.04 59.4

Leached manures: ,

Solid 16.80 33.0 23.2
Solid and liquid 22.36 36.1 36.1

I

“The yields, when the various forms of yard manure are applied, together with

j

nitrates in different quantities as well as with ammonia and dried blood, show one

i
thing very clearly, viz, that the total recovery of nitrogen is in every case greater

where the different materials are used together than when they are used singly. . . .

I

“It is also shown that the losses are not very dilferent when the manure is used

with the small or the large amount of nitrate of soda, which would seem to argue

that the nitrogen was not dissipated by denitrification, but that the losses were due

to other causes.
’ ’

The relative availability of the nitrogen in the artificial forms and in

} the various kinds of cow manure, based upon recovery of nitrogen in

|: the crop, is shown in the following table:

i Relative availability of nitrogen in different forms.
I

*

' Per cent.

Nitrate of soda 100

Sulphate of ammonia 99. 5

Dried blood 95.4

Solid manure, fresh 16. 76

Solid manure, leached 37. 86

Solid and liquid manure, fresh 49. 66

Solid and liquid manure, leached 50. 38

A summary is given of the results of experiments with nitrogenous

fertilizers in different parts of New Jersey, which have already been

^

published in a bulletin of the station (E. S. R., 11, pp. 139,140,144).

^
Experiments on the fertilizing effect of the phosphoric acid of

bone meal, O. Kellner and O. Bottcher {Deut. Landw. Presse, ^7

{1900)^ No. 52^ jpp. 66o^ 666; abs. in Chem. Ztg.., (1900), No. 82,

Repert., p. 22).—This is an account of experiments with summer rye
grown in pots containing 6 kg. of a moderately compact loam soil with
1.91 per cent of humus and a very .small amount of lime. Ten samples
of partly degelatinized bone meal were compared in these experiments
with superphosphate and Thomas slag with and without the addition of

lime (carbonate). The results indicate that on soils which are not
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abundant!} supplied with calcium carbonate the phosphoric acid of

bone meal has an important value especially for fall application. The
bone meal, however, should not be applied on freshly limed soils or

on those which are by nature rich in lime. The unfavorable results

obtained by Wagner and Maercker with bone meal are attributed to

the fact that these investigators experimented on soils which were rich

in lime or had been recently limed.

Fertilizers {Neio Jersey Stas. Rj>t. 1899^ jjp. 17-85).—This is mainly

a reprint of Bulletin 139 (E. S. R., 11, p. 829), with the addition of

statistics of the fertilizer trade in New Jersey during 1898 and thir-

teen preceding years, the market privies of fertilizers, text of the

fertilizer law, and lists of inspectors and of manufacturers whose
goods were inspected in 1899. From data furnished by 92 out of 109 ,

firms selling fertilizers in New Jersey in 1898 it is estimated that the |-

total consumption of fertilizers in the State was 60,094 tons, valued at

$1,569,061, in 1898, as against 56,172 tons in 1897. '‘The complete I

manures represent 70 per cent of the total number of tons sold in 1898 j

and 77 per cent of the total values of all sales.” It will thus be

seen that the farmers of the State paid over $1,200,000 for complete I

manures during 1898. The statistics reported show that there has
|

been a decline in the prices of complete fertilizers from 1885 to 1898, |

but that this decline in price has not been accompanied by a corre-

sponding decrease in the absolute amounts of plant food delivered to

consumers.

Some principles in the use of fertilizers, C. A. Mooers ( Tennessee Sta. Ept.

1899, p>p- 46-50, fig. l).—A general discussion.

Sug-g-estions for the use of harnyard manure, C. WellinctTon {Massachusetts

State Bd. Agr. Rpt. 1899, pj). 301-315, p/. i).—A general discussion of this subject |,

under the following heads: What barnyard manure is made of, how it compares

with other manures, how to make it, and how to use it.

On the fertilizer valuation of sewag’e, W. Beesler ( Beut. Zuckerind., 25 {1900), *
No. 34, Sup. 1, pp. 1338, 1339).—Brief descriptions are given of various methods

|
which have been proposed for estimating the fertilizing value of the sewage from *
cities and factories of various kinds. «
Fertilizer inspection, C. D. Woods {Maine Sta. Bid. 60, pp. 23-30)

.

—“This bulle- K
tin contains the analyses of manufacturers’ samples of brands of fertilizers licensed

before March 7, 1900,” accompanied by brief statement of the chief provisions of the «
State fertilizer law. The number of analyses reported is 131. S
Analyses of commercial fertilizers sold in Maryland, H. B. McDonnell et al.

{Maryland Agr. Col. Quart. -1900, No. 9, pp. 55).—This bulletin contains a schedule of »
trade values of fertilizing materials, tables of analyses and valuation of 404 samples

of fertilizers examined from March to July, 1900, inclusive, and a list of fertilizers T
licensed for sale in the State during the year ending February 1, 1901. §
The composition and economical use of commercial fertilizers, H. J.

J|
Wheeler {Massachusetts State Bd. Agr. Rpt. 1899, pp. 131-169).—Avery thorough ^
general discussion of this subject. s

Cooperative experiments with fertilizers, C. A. Mooers ( Tennessee Sta. Rpt.

18f9, ]>p. 53-56 ).—A plan of cooperative experiments in different parts of the State

under suj^ervision of the station is described.
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^ rerchlorate in nitrate of soda, F. W. Dafert {Oesierr. Cltem. Zt<j.,S {1900)\ Xo.

I

lo, Pi>.
3fi9,370).—Examinations of a number of old samples of nitrate of soda as

I
well as various museum specimens of crude nitrate, etc., are reported, which show

‘ that in only two of the old samples of nitrate was perchlorate present, while none of

the museum specimens contained this substance. From these facts the author con-

cludes that perchlorate is an impurity which has appeared in nitrates only in recent

years.

Chemical fertilizers, de Coquet {Engrais chnmque. Paris: J. B. Baillwre &
Sons, 1899).

Decomposition of hone meal by micro-organisms, J. Stoklasa (
Centbl. Bali. u.

Par.
,
2. A ht.

, 6 {1900), Xo. 16, pp. 526-53.5, fig. 1; Bohm. Ztschr. Zuclerind.
, 24 {1900)

, p.

627; abs. in Chem. Ztg., 24 {1900), Xo. 68, Repert., p. The results of a series of

laboratory and plant-house experiments are reported, which show that the bacterial

action in decomposing bone meal varies with the kind of organism and with the

kind and amount of carbohydrates present. The practical application of the results

is discussed.

FIELD CROPS.

Grain experiments: Surface and subsoil or underground mois-

ture, A. E. SnuTTLEWORTH {Ontario Acjr. Col. and Exjit. Farm Rpt.

1899^ pp. fig- I3 ).—In these experiments, surface soil from

a field in ^Yhich roots had been otowii the preceding year, was thor-

oughly mixed and tised in 10 galvanized iron cylinders, 12 in. in diame-

ter and 3 ft. long, and so constructed that water could he applied

from the bottom in imitation of underground moi.sture. The cylin-

ders were placed in 2 parallel rows. A cotton sheet containing circu-

lar holes was stretched over them in such a way that onh^ the surface

of the soil was exposed to the sun. Oats, barley, wheat, and peas

were grown. One cylinder of each was subwatered, while the dupli-

cate pots were surface watered. The surface-watered oats required

13 lbs. of watei* from the time they were sown until maturity; barley,

38.5 lbs.; wheat, 29.75 lbs.; and peas, 28 lbs. The water required for

maturing the crops in the subwatered crdinders was as follows: Oats,

65.25 lbs.; barley, 25.5 lbs.; wheat, 31.25 lbs.; and peas, 101 lbs.

The total \Telds, including grain, straw, and roots, obtained in the

d liferent pots are shown in the table below:

Yield of crops grov:n in surface and subwatered cylinders.

i,

Oats. Barley. Wheat. Peas.

Grams. Grams. Grams. Grams.
Surface watered 67. 66 45. 39 29. 95

.

63. 32
Subwatered 82. 39 45. 34 26.62 116. 60

The surface-watered oats ripened 1 days earlier than the subwatered,

but the yield of both grain and straw was considerably less. In the

case of barley there was little difference in growth, maturity, and

yield l)etween surface-watered and subwatered pots. The results in

this case are interpreted as showing the necessity of surface moisture,
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and hence the desirability of fall plowing for barley. The root devel- 1
opment of wheat in the subwatered pot was somewhat better than in i

the surface-watered pot but it is thought that the yield would have | «

been greater had the crop in the subwatered pot not been injured by
| j

blight. Peas developed especially well in the suViwatered pot. •
^

On variations in plants with special reference to the relation I

between the grain weight and the nitrogen content of barley, W.
|

eJoHANNSEN [3Iedd. Carlsberg Lah.^ 1899, No. Jf, 2^8-313).—Experi-

ments are reported with Carter Goldthorp barley which were made
with the object of producing a strain especially low in nitrogen, but

having a large and plump grain, to meet the requirements of a good

malting barle}^ In the fall of 1893, 500 practically perfect heads of

this variety were picked from 8 different places in a barley field, out '(

of which the best 86 heads were chosen to form the foundation stock

for the study. Five kernels on the same side of each head were taken

for analysis and their weights and nitrogen contents determined in

case of each head. The average weight per kernel (‘ ‘ grain weight ”) for

all 86 samples was 62. 28 mg.
,
and the average nitrogen content 1. 606 per ^

cent. By grouping the results as to the grain weight, a marked increase

in the nitrogen content was found with increasing grain weight.

In 1894 the kernels from a number of the best heads were sown
separately and at harvest 185 of the largest and finest heads were

analyzed as in the previous year. The average grain weight was 54.24 ^ j

mg., and the average nitrogen content 1.489 per cent. Here again the i

nitrogen content increased, as a rule, with the weight of kernel,

although there were exceptions to this general rule in about 30 per cent

of the cases.

About 50 heads from the crop of 1894 served as seed in 1895, selected

mostly from the exceptions mentioned above, and this was repeated

the two following years. Through systematic selection of heads with

heavy kernels and low nitrogen content for 3 generations, a progeny

was obtained in the fourth generation, samples of which were char-
'

acterized by a somewhat higher average grain weight and an appre- I

ciably lower nitrogen content than that found in the rest of the crop. «

The following summary shows the results obtained with 2 samples and
j

their progeny:

Grain weigJit and nitrogen content of barley from selected seed.

Year.

Average for year. Sample 13 and progeny. Sample 182 and progeny.

Number
of

samples.

Grain
weight.

Nitrogen
content.

Number
of

samples.

Grain
weight.

Nitrogen
content.

Number
of

samples.

Grain
weight.

Nitrogen M
content. 'M

Mcj. Per cent. Mg. Per cent. Mg. Per cent, ft
1894 173 54.3 1.490 54.8 1.310 56.

6

1.430
1895 515 45.0 1.510 3 47.6 1.413 4 46.8 1, 418 #
1896 347 56.0 1.680 4 59.4 1.630 6 59.4 1 . 650 >
1897 140 51.4 1.606 10 57. 3 1.612 16 49.0 1.487 '

-f

f
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The average of 26 samples of 182 grown in 1897 was a grain weight

of 52.2 mg. and a nitrogen content of 1.535 per cent, while the average

of all other samples grown that ^mar was 51.3 mg. and 1.622 per cent.

The results would seem to justify the conclusion that the correlation

between grain weight and nitrogen content can be disturbed b}" s}^s-

tematic selection, and can not, therefore, be of paramount importance

in the improvement of plants. Correlations were found between the

length of head and the grain weight (the latter increasing with the

former), and between length of head and nitrogen content (the latter

likewise increasing with the former). But these correlations are still

less fixed than that of the grain weight and the nitrogen content. The

length of head and the number of kernels in the head, on the other

hand, stand in a much closer relation than the preceding factors,

although in the author’s opinion a perfect correlation does not exist

even here.

The theory of the incompatibilify of valuable qualities in cultivated

plants, especially emphasized by Schindler and von Proskowetz, accord-

ing to the author, has but slight scientific importance, while, viewed

from a practical standpoint, it is only an expression of the fact that

certain ends aimed at in the improvement of crops are more difiicult

to reach than others. Practical experiences must be carefulfy scru-

tinized before they are used for the support of the principle of hered-

ity and variability. In the point under discussion one must be par-

ticularly on the lookout for complications brought about by external

conditions, the confounding of which with correlation phenomena may
cause considerable confusion.—f. w^ w^oll.

Some investigations of the relation of the size of grain to the

nitrogen content of wheat and peas, W. Johaxxsen and F. Weis
{Tld>ish\ Landbr. Planteanl^ 5 {1899), ijp. 91-100).—The investiga-

tions were conducted with 5 diflerent kinds of wheat, viz, Sonne Extra

Squarehead, Bahlson Squarehead, Urtoba Peters, Urtoba Metz, and

Light-colored East Prussian wheat. The results obtained show that

the difi’erent kinds of wheat grown in Denmark agree with the two-

rowed barle}" in the relation between grain weight and percentage of

nitrogen; as a general rule the percentage of nitrogen is increased

with increasing grain weight, but there are many exceptions to the

rule, so that this can not be used as an absolute starting point in

studies of plant improvement.
In a supplement to this paper, W. Johannsen shows that this state-

ment also holds good in case of Victoria peas. Ten large peas had an
average weight of 0.450 gram, and an average nitrogen content of

3.35 per cent, against a grain weight of 0.226 gram and a nitrogen
content of 3.17 per cent for 10 small peas. The average of 20 deter-

minations was: Grain weight, 0.338 gram; nitrogen content, 3.26 per
cent.

—

E. w. WOLE.

8873—No. 4 3
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Report of the experimentalist, C. A. Zayitz ( Ontario Agr. Col. >

and Exgjt. Farm Rpt. 1899^ jyp. 101-129).—The experiments here
|

reported consist largely of variety tests and are in continuation of the i

work reported in 1898 (E. S. R., 11, p. 628). The work recorded

covers experiments with oats, winter and spring wheat, barley, rye,

buckwheat, Indian corn, teosinte, grasses, millet, sachaline, prickly

comfrey, spurry, yarrow, potatoes, field roots, chicory, rape, kale,

cabbage, white mustard, field peas, cowpeas, grass peas, Egyptian

peas, Lathyrus sylvestris.^ field beans, soy beans, horse beans, velvet

beans, clover, alfalfa, sanfoin, vetch, lupines, lentils, serradella, pea-

nuts, dax, hemp, ramie, chufas, pumpkins, squashes, and sunflowers.

The Joanette heads the list as regards yield of oats. It is a black

variet}q possessing a very short straw, suitable for growing only on

lands which naturally produce a large amount of straw. It stools

abundantly and should not be seeded at a rate greater than I pecks per

acre. The crop should be cut while somewhat green to avoid shelling.

White Siberian stands next on the list. It is the most extensively

grown and popular oat in Ontario, and has made the highest average

record of all the oats grown in cooperative tests for 7 years.

In the fall of 1898, 87 varieties of winter wheat were sown at the

station. Many of the varieties winter-killed. The hardiest varieties

were Tasmania Red, Red Velvet Chaff, Red Wonder, Prize Taker,

Standard, Soules, Siberian, Dawson Golden Chaff, Pride of Genessee, ?

and Early Arcadian, mentioned in the decreasing order of merit.

Dawson Golden Chafi' has given the largest yield of 70 varieties tested i

for 5 }m.ars, with Early Genessee Giant a close rival. These, with the v

American Bronze, possessed the stifi'est straw of the large yielders.

Winter wheat that does not lodge until cut has produced a crop more -

than double the value of the lodged grain. Large, plump grains have ?

given better results for seeding than those which were small, shrunken,
|

or broken. As catch crops preceding winter wheat, peas have given >

the best results and buckwheat the poorest. The largest yield of If

grain and the best quality of seed have been obtained by allowing the
|

grain to ripen fulty. Copper sulphate and hot water treatment have
"*

been found effective in combating stinking smut.
j

The trials of common varieties of spring wheat show greatest yields^

from Red Fife, Herison Bearded, Saxonka, and Wellman Fife. Spring \

wheat with a solid straw has been tested and some varieties have f

exceeded in yields the common kinds. By far the largest yield in the >

solid straw varieties was given by Wild Goose, a hard wheat yielding

a yellow flour. During the last 3 years there has arisen a demand

for this wheat for shipment to Italy for manufacturing macaroni, so

that at present it commands a higher price than the finer varieties.

In tests of 200 varieties of corn grown at the station during the past

3 years Mammoth Cuban and Mastodon Dent have been found well
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adapted to the warmer soils of southern Ontario, Wisconsin Earliest

\A'hite .Dent for southern and central Ontario, and Salzer North

Dakota, Compton Early, and King Phillip for central and northern

Ontario.

In experiments with grass mixtures for pasture or hay the best and

most permanent mixture has consisted of 4 lbs. of orchard grass, 4 lbs.

of meadow fescue, 3 lbs. of tall oat grass, 2 lbs. of timothy, 2 lbs. of

meadow foxtail, 5 lbs. of alfalfa, 2 lbs. of alsike clover, 1 lb. of white

clover, and 1 lb. of trefoil. The yield from this mixture has averaged

3.6 tons per acre. Fringed brome grass alone has averaged 3.9 tons of

hay per acre during a period of 5 years. Teosinte, sachaline, prickly

comfrey, spuriy, Lathyrus sylvestris^ cowpeas, velvet beans, tufted

and kidney vetches, crimson clover, lupines, lentils, serradella, and

ramie have thus far proven unprofitable crops for Ontario.

Extensive variet}^ tests of potatoes for a number of years lead to the

recommendation of Empire State, American Wonder, Pearl of Savoy,

and Rural New Yorker No. 2 as the best varieties for general cropping

in Ontario. Of the Swedish turnips grown Hartley Bronze Top and

Buckbee Giant are recommended. The Wisconsin Blue pea has been

found identical with the Striped Wisconsin Blue, and the Small Cana-

dian Blue identical with the Prussian Blue.

Alfalfa seems adapted to certain sections of Ontario, but is not gen-

eralh^ satisfactory. Hairy vetch has averaged 10.2 tons of green crop

per acre, which is about 2^ times as much as the }delds obtained with

common spring vetch ( Vida sativa). Some of the earlier varieties of

peanuts have been grown to perfection on the sandy loam soils in the

warmest portions of the Province. Russian flax has given the best

yields of seed per acre. Chufas have averaged 22.6 bu. per acre at

the station. Black Giant and Mammoth Russian have proven the best

yielding varieties of sunflowers. Rennie Yellow Alammoth Squash

produced the heaviest 3deld of pumpkins and squashes tested, followed

by Thorpe Mammoth Pumpkin and Mammoth Bright Red Etampes.

Turkestan alfalfa, P. B. Kennedy
( U. S. Dept. Agr . ,

Division of
Agrostology Circ. '25.^ pp. 20).—A report relative to the growth and

value of Turkestan alfalfa {Medicago sativa turhestanica)

,

imported

and distributed by this Department in 1898 and 1899. Notes on the

natural condition of the soil and climate of Russian Turkestan, the

native home of the Turkestan alfalfa distributed, are given.

Out of 466 reports received relative to its value, 237 indicate some
superiority over the common alfalfa. Man^^ of the reports from
experiment station workers and others in the different States as

regards results secured are quoted:

“The reports from the region west of the Mississippi Hiver and north of Kansas
and California indicate that this variety is hardier and more productive than that

commonly grown in this region. It seems to endure drought better, is not so easily
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affected by freezing, and gives better results on strongly alkaline soils. In the East,

however, where there is a heavy rainfall and where heavy soils predominate, this

variety seems to be little, if any, superior to the French or Chilean varieties; in fact,

it seems certain that, in some localities at least, it is less valuable. In the South so

few tests have been made that no definite conclusions can be drawn, the reports

from some sections being favorable to the Turkestan alfalfa, while those from others

indicate that the commonly grown varieties are the most valuable. In the extreme

Southwest the results are as yet quite contradictory, and further experimentation is

needed.

‘'The seed of Turkestan alfalfa will germinate much quicker and the plants start

into growth earlier under the same conditions than common alfalfa. The plants are

more leafy, grow more rapidly, and have a stronger, more vigorous root system.

Another advantage which the Turkestan variety has is that the stems are more
slender and less woody, the plants making a more nutritious hay of finer quality.

That it will withstand drought under the same conditions better than ordinary alfalfa

seems certain from the reports of the experimenters. In the West and Northwest,

at least, it seems to be more productive, both with and without irrigation.”

Experiments with three varieties of corn, C. B. Lane {New Jer-

sey Stas. Rpt. 1899, pp. Wl, W2).—^The relative value of Southern

White, Learning, and Early Klondike field corn and their adaptability

to the soil and climate of the station were studied. The results as

regards yield of stover and grain are shown in tabular form. ‘‘The

Southern White variety gave highest yields of both corn and stover,

although the proportion of cobs to shelled corn was 24 per cent, or T

per cent higher than the Learning and 8 per cent higher than the

Klondike.” The total yield of ears of this variety was 133 bu. per

acre. Learning variety yielded 115 bu. per acre and Klondike 91 bu.

per acre.

Fertilizer experiments with corn on washed land, C, A. Mooers
{Tennessee Sta. Rj)t- 1899, p>p). 51-53).—Corn was grown in 1899 on

land that had lost the greater part of its surface soil by an overflow of

the Tennessee River in 1875. Nitrate of soda and muriate of potash

at the rate of 160 lbs. each per acre, and double this amount of acid

phosphate, were used alone and combined in two’s and three’s as fer-

tilizers. Stable manure at the rate of 5,000 lbs. per acre was used in

some instances, combined with either potash, acid phosphate, or both.

The results are tabulated and the profit or loss on the different plats

calculated. The largest yield per acre, 32.4 bu., and greatest net

profit, $3.55, were obtained from the plat fertilized with stable manure

and acid phosphate.

The ratio of stover to corn on the different plats was especially inves-

tigated. On the plat without fertilizer, the ratio was in the propor-

tion of 3:1. This unusually wide ratio was not due to large stocks but

to sterility, due in a large measure to deficiencies of nitrogen and

phosphoric acid in the soil, as was shown by analyses of the soil from

productive and nonproductive ear-bearing plats. A smaller amount

than usual of these same elements was also found in the nonear-

bearing stalks when analyzed.
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Fertilizer* experiments with cotton, G. W. Carver {Alabama

Tuskegee Sta. Bui. j)P' lb), figs. 3).—Experiments were made in

growing cotton with commercial fertilizers on a soil so exhausted and

worn out that cowpeas failed to make a fair growth upon it. Sixteen

tenth-acre plats divided into 2 equal series were used m the experi-

ments. The series were duplicates except that one received burnt

lime at the rate of 2,000 lbs. per acre. All the plats were plowed

deep and well prepared. Nitrate of soda was used at the rate of 200

lbs. per acre, acid phosphate at the rate of 600 lbs. per acre^ and

muriate of potash at the rate of 120 to 240 lbs. per acre. These fer-

tilizers were used in combinations of two’s and three’s. In one instance

sulphate of potash was used at the rate of 240 lbs. per acre for

comparison.

Sweet potatoes were grown on the plats the first }"ear, and cotton

the second. Nitrogen was again added to the plats the second year,

but none of the other fertilizers. The yield of seed cotton on the fer-

tilized plats of the unlimed series averaged about 6 times that from

the unfertilized plats of the same series; and the 3deld on the unfer-

tilized limed plats was more than double that of the unfertilized plats

of the unlimed series.

Lime used in connection with other fertilizers seemed to have no

special efi'ect on the 3field. In these experiments the combination of

120 lbs. of muriate of potash and 200 lbs. of nitrate of soda gave the

largest net mone3" returns. All combinations, however, were used at

a profit except possibl3" the plat which was fertilized with phosphoric

acid and nitrogen. Sulphate of potash gave slightly better results

than muriate. Phosphoric acid used with potash and nitrogen de-

creased the yields. Doubling the amount of potash in the formula

increased the 3delds of 'seed cotton 102 lbs. per acre.

Notes on cowpea tubercles, C. B. Lane {Wew Jersey Stas. Bpt.

1899, pp. WO, Wl, pi. 1).—The third successive crop of cowpeas is

reported upon. The first season but few tubercles were noted and
the 3field of forage was 6.56 tons per acre. The second yesir the

tubercles were more abundant and the 3aeld of forage per acre is

reported at T.19 tons. The third season the tubercles grew abun-
dantly and the 3field of forage per acre is given at 10.02 tons. The
fertilizer applied the third season was less than one-half the amount
applied the second, and it is believed that the increase is due in a large

measure to a greater abundance of tubercles.

A special experiment with forage crops, C. B. Lane {IVew Jer-

sey Sta.^. Rpt. 1899, pjp. 196-199).—The value for forage of a number
of plants not coinmonl3^ grown at the station was tested. The crops

wei’e grown on one-twentieth acre plats and consisted of 3 varieties of

corn. Yellow and Rural Branching doura, Earl3^ Orange and Earlv
Amber sugar cane. Red and White Kafir corn, teosinte. Evergreen
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broom corn, Dwarf Essex rape, cowpeas, soy beans, and velvet beans.

The yield obtained on each plat, nutrients per acre, and character and

value of each crop are noted.

The Evergreen broom corn produced the highest yield of total

nutrients per acre. Its high percentage of fiber and the fact that it is

not readily eaten b}^ stock make it an undesirable forage crop. Corn,

on account of its succulence, palatability, and total food value is placed

at the head of the list. The douras are not as desirable a forage crop

as corn because they are not so palatable. Velvet beans, while rich in

protein and readily eaten by stock, are too expensive as regards seed

to occup}^ a place in a forage crop rotation at the station. The low

yield obtained with soy beans prevents their recommendation as a

general forage crop. Dwarf Essex rape, while rich in protein, can

not be recommended for the dairy because of the flavor it imparts to

the milk. It is considered admirably suited for sheep and hogs.

“The sugar canes, Kafir corns, and teosinte do not possess any

marked advantages over Indian corn, and are found to be much inferior

in yields of nutrients per acre. The cowpea stands lower in total

nutrients than many of the other crops, but it is valuable because of

its palatability and the high percentage of protein it contains.”

Cooperative experiments with grasses and forage plants, P B.

Kennedy
( TI. V. De2Jt. Agr . ,

Division of Agrostology Bui. gyp. 86^

pis. 13^ fig. 1).—A tabular register is given of the different grass and

forage plant seeds distributed throughout the United States and foreign

countries for the fiscal years 1897-1899, inclusive. Of 251 varieties of

seeds sent out, reports of investigators are presented covering 10 of

these. These reports are from many States and discuss soil, planting,

harvesting, ripening, yield, quality, and value of the plants for the

different localities.

The varieties of plants most extensively distributed were Turkestan

alfalfa, blue grama, burr clover. Dwarf Essex rape, hairy vetch,

Japanese barnyard millet, meadow fescue, Metcalfe bean, Russian

clover, rescue grass, Rhode Island bent grass, shad scale, smooth brome

grass, slender velvet grass, side oats grama, soy beans, sorghum, sulla,

velvet bean, and Virginia lime grass.

Kafir corn, H. M. Cottrell, D. H. Otis, and J. G. Haney (Kan-

sas Sta. Bui. 93^ gyp. figs. J, niagos 3).—A popular bulletin sum-

marizing the results of cultural and feeding experiments with this crop

at the station. The feeding experiment is noticed elsewhere (p. 375).

Two varieties of Kafir corn are grown in Kansas, the red and black-

hulled white. The latter has proven the more profitable at the station.

In three-year comparative trials Kafir corn was found to be superior

to rice corn, Jerusalem corn, and millo maize. The averages of 11

years show a production of Kafir corn of 46 bu. per acre, and of corn

34.5 bu. per acre.
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The results of observations are given on seeding, cnltivating, .har-

.vestihg, and threshing Katir corn, and the danger to stock when graz-

ing on second growth, and other objections to Katir corn are discussed.

Statistical maps of the State are shown, and from the facts presented

advice is given on growing Kafir corn in different parts of the State.

Fertilizer experiment ^ith potatoes, H. J. Wheeler and J. A.

Tillinghast {Rhode Island Sta. Bid. 65^ ])P- —The object

of the experiment was to compare the effect upon the 3neld of potatoes

of similar amounts of nitrogen applied alone and in combination in

the form of nitrate of soda, sulphate of ammonia, and dried blood;

also to test the influence of potash applied as sulphate and as muriate

and a coml)ination of equal amounts of the two. The fertilizers werq

applied in the drill at the rate of 1,500 lbs. per acre, containing nitrogen,

1.7 per cent; potash, 9.3 per cent; and phosphoric acid, 9.3 per cent.

As the sole source of nitrogen for potatoes, dried blood ranked first,

followed b}^ nitrate of soda and sulphate of ammonia. The best com-

bination for nitrogen appears to be either two-thirds dried blood and

one-third nitrate of soda, or else equal parts of the three fertilizers

mentioned. Experiments at this station have shown that on extremely

acid soils dried blood is only about one-half as assimilable as it should

be. Such soils should be limed in order to get the full benefit of

this fertilizer.

As a source of potash, the high grade sulphate proved somewhat
superior to the muriate. There was a net gain from using The sul-

phate even after deducting the higher cost. However, better results

at less expense were obtained b}" applying the potash in equal amounts
of sulphate and muriate.

Soil inoculation for soy beans, H. M. Cottrell, D. H. Otis, and

eT. G. Haney (Kansas Sta. Bui. 96., pp. 97-116, juls. 6, dgms. 2).—The
preliminary experiments reported herewith on root tubercles and their

production b\^ inoculation have been abstracted from another source

(E. S. R., 10, p. 119). This earlier work showed that inoculating soil

for soy beans was entireK practicable. Experiments were therefore

undertaken to extend the work under field conditions. Beans were (1)

inoculated with a water extract of infected soil; (2) with the mud
which remained after the extract had been decanted; (3) were drilled

in with 150 to 750 lbs. of inoculating soil per acre; and (1) planted

and inoculated soil sown broadcast over the field, both before and
after seeding, at rates of 100 to 1,000 lbs. per acre. “The only

satisfactory results were obtained by drilling the infected soil with
the seed.” No tubercles developed when the infected soil was sown
broadcast. “In a plat inoculated with Massachusetts soil 2 3^ears

before, 20 plants bore 136 tubercles. ... In another plat inoculated

Massachusetts soil was spread thickly in the bottom of the drilled fur-
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row and the seed dropped in it. Twenty plants in this plat hore 509

tubercles on their roots.”

In another experiment soy beans were planted on a field of 11^ acres

which had been inoculated with infected soil at the rate of 1,000 lbs.

per acre sown broadcast and harrowed in. ‘‘A careful examination of

hundreds of plants in this field failed to show a single tubercle, and

this method with the quantity of soil used is a total failure.” In a

later experiment 46 acres were inoculated with infected soil applied in

the row by the use of a fertilizer attachment on the drill. “The re-

sults were satisfactoiw, nearl}^ all plants bearing a large number of

tubercles.”

The value of tubercles on the roots of soy beans lies largely in the

increased amount of nitrogen obtained from the air which they leave

in the soil for succeeding crops. Even when the soil is not inoculated

and no tubercles develop on the roots, the crop is still considered a

desirable one to grow in rotation, both for those who own the land

and for renters, because of its strong root system, drought-resisting

qualities, and the large amount of protein furnished by the crop.

Directions for growing tuberculous-rooted soy beans on a small scale

for the purpose of obtaining a supply of inoculated soil are given.

Sugar-beet experiments during 1899, A. J. McClatchie {Ari-

zona Sta. Bui. 31^ pjj. 363-^73^ fig. 1 ).—These experiments on the sta-

tion farm near Phoenix were made mainly to study the question of

irrigation for the sugar beet. Incidentally data were secured on the

limits of the season, best time to sow and harvest, and on the changes

taking place in the beet during the time of ripening.

It was found advisable to irrigate the land before seeding and again

vvhen the plants were two or three months old. Excessive irrigation

should be guarded against. While too much water increased the yield,

it greatly reduced the percentage and total yield of sugar.

Beet seed germinated fairly well in the locality from September to

May. A good stand may be secured without irrigation from Decem-

ber to March. The best results from winter-sown beets were obtained

from a sowing made the latter part of January. Fair results were

obtained in heavy soils from seeding as late as the first of ApriL

Winter-sown beets improve in quality until the end of July, when
they usually begin to deteriorate. Beets grown after beets resulted

in a decreased yield.

Sugar beets, 1899, J. T. Willard and R. W. Clothier {Kansas

Sta. Bui. gjp. 7^9-55).—Sugar beets were grown by 40 growers

throughout the State and samples sent to the station for analysis. The

data for the analyses are given in the usual tabular form. The aver-

age results obtained were not as good even as those obtained in pre-

vious years (E. S. R., 10, p. 346), the percentage of sugar in the juice

averaging 10.89 and the purity coefiicient 73.4. The author states
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that “the results of the past 3 years contirm those of former years

and indicate that while Kansas has produced maii}^ individual plats of

excellent quality, she has produced more of inferior quality, and that

States in higher latitudes are better situated for successful sugar-beet

production.”

Plans for growing sugar beets in 1900 in given localities are added,

together with directions for growing sugar beets.

Sugar-beet investigations for 1899, J. L. Stoxe and L. A. Clin-

ton {Nev) York Cornell Sta. Bui. 182, iJ2^. S68-S85).—A. report is

given on culture, variety, and fertilizer experiments with sugar beets

at the station, and of cooperative experiments along the same lines

carried out by 38 farmers living in the vicinity of the two sugar-beet

factories of the State. Data as to the character of the soil, varieties

of beets grown, yield per acre in tons, percentage of sugar in l)eets,

and purit}^ of the juice are tabulated.

In the cooperative tests the variety Zehringen contained the highest

average percentage of sugar in the juice, 16.47, and the highest per-

centage of purity, 81.8, of the 5 varieties tested, but gave the lowest

average yield of beets, 11.1 tons per acre. The variety Mangold

yielded the most sugar per acre, 3,662 lbs.

In the culture experiments at the station the time of thinning the

beets seemed to have no effect whatever on the percentage of sugar in

the juice of the beets or on the purit}^ of the same.

The effects of fertilizing sugar beets with different forms of com-

mercial fertilizers alone and combined on plats made exactly similar as

regards soil conditions, are shown in tabular form for the years

1897-1899, inclusive, and summarized for all 3 years.

“ Where nitrate of soda was used alone as a fertilizer the percentage of sugar in the

beets was very materially reduced, as was also the purity of the juice. The average

percentage of sugar in the beets where nitrate of soda alone was used was 13.53, with

the purity of the juice 81.6. The average of all plats where no nitrate of soda was
used was 16.24 per cent of sugar in the beets, with a purity of juice of 86.63.

“Contrary to the popular belief, the beets upon the plat receiving muriate of

potash alone as a fertilizer contained the highest percentage of sugar of any of the

beets grown, and the purity of the juice compared well with that of all others. The
percentage of sugar in the beets fertilized with muriate of potash alone was 17.02, with

a purity of the juice of 85.94. The average percentage of sugar in the beets grown
on all plats not receiving any muriate of potash was 15.82, with a purity of the juice

of 86.04. It is usually considered that the sulphate of potash is superior to the

muriate of potash as a fertilizer for sugar beets, but our experiments do not indicate

that the sulphate is superior in any way to the muriate.”

Bulk fermentation of Connecticut tobacco, M. L. Floyd {TJ. 8.

Dept. Agr., Division of Soils Circ. 5, pp. 10).—Changes in “styles”
in tobacco have made desirable changes in the character of the Con-
necticut Valle}" product to accord more nearly with the present market
demands. The present circular gives the results of experiments car-
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ried out in cooperation with the Connecticut State Station in ferment-

ing Connecticut tobacco b}^ the bulk method used in Florida (E. S. R.,

11, p. 729), Sumatra, and Cuba. This method is considered superior

to the case method (E. S. R., 11, p. 730) of fermentation usually followed

in Connecticut, as it greatly shortens the period of fermentation,

tends to give a better color and aroma, and to largely eliminate the

element of chance in tobacco fermentation. Details as regards the

method of handling and the temperature records obtained in the bulk

fermentation of about 3,000 lbs. of all grades of good leaf and 1,900

lbs. of trash tobacco are reported.

With regard to the results obtained the author states that

—

“ The Connecticut tobacco is not supposed to have any desirable filler leaves for

domestic cigars, but this year’s experience has shown that the short top leaves if

properly fermented will make a fairly good filler and that it will even pay to pick

out such heavy-bodied top leaves from what is commonly classed as trash and ferment

them for filler goods. Some of these heavy-bodied leaves were thoroughly fermented

with very good results.”

The expert opinions of a number of Connecticut and New York
dealers as to the quality of the bulk-fermented tobacco were obtained.

“They pronounced the leaf perfectly sound in every respect, color very desirable,

and even the whole leaf perfectly fermented and having the appearance of old

tobacco, while the grain was perfectly developed and the style excellent. The burn

was also good. ... It was the general expression that more had been gotten out of

the leaf than had ever before been obtained, and that the method would entirely

supersede the present case method of fermentation.”

Some of the top leaves of the trash which had been heavily fermented

were made into ‘‘booked fillers” and submitted to dealers and manu-

facturers. They estimated its value at prices ranging from 15 to 18

cts. per pound, and in one instance, from 30 to 40 cts. per pound.

Thin, trashy leaves were valued at about 7 cts. per pound.

In conclusion the author states that the work “while thoroughl}^

satisfactory so far as the present style of leaf is concerned, has dem-

onstrated that the Connecticut leaf needs to be radically changed to

accord with the present market requirements.” Experiments with

this end in view are being inaugurated.

Experiments with Alinit on winter wheat, R. Salzer {Dent.

Landw. Presse, 27 {1900), No. 13, pp. 133, 13
If
).—This article gives the

results of experiments with Alinit on winter wheat in different dis-

tricts of Austria.

In a trial in Giuliomajor alluvial soil containing humus was used.

The wheat was sown October 10, 1897, and the plats harvested July 15,

1898. The yield of the inoculated plat was 2,009 kg. per hectare; the

uninoculated, 1,738 kg., a gain of 271 kg. per hectare with Alinit.

In Budovalla, on lowland not easily cultivated and that had been

treated with stable manure after lying fallow, the inoculated plat pro-
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duced 1,680 kg., the uninoculated 1,519 kg’, per hectare; a gain of 131

kg. by the use of Alinit. In Csanad, on alluvial soil containing humus,

the yield with Alinit was 1,512 kg. per hectare; without, 1,190 kg.; a

gain of 52 kg. by inoculation. In the district of Vizesda, on sandy

soil well treated with stable manure, the yield per hectare with Alinit

was 2,207 kg.; without, 1,738 kg., giving a gain of 169 kg. b}^ inocu-

lation. Trials on sandy loam gave a yield with Alinit of 1,177 kg. per

hectare; without, 1,150 kg.; a gain of 27 kg. by inoculation.

In all cases a gain in yield was obtained by the use of Alinit, and in

every instance but two, in Csanad and again in Vizesda, the gains were

made at a profit. The grain lodged but little on the inoculated plats,

and was little affected b}- rust. These features are considered of con-

siderable importance by the author and will be studied further.

Experience notes on plat experiments, B. D. Halsted {Proc. Soc. Prom. Agr.

Sci. 1899, pp. 19-^7).—Difficulties to be met in securing accurate results in field

experiments are noted and some suggestions given for overcoming them.

Cassava culture in Florida {P^adesman, 44 {1900), No. 2, p. 67).—A brief note

calling attention to the importance of this industry in Florida.

Cassareep in Paraguay, J. N. Ruffin {TJ. S. Conmlar Ppts., 63 {1900), No. 236,

p>p. 12,13).—The growing of cassava in Paraguay is discussed, and the composition

of two samples called Mandioca dulce and M. amarga is reported.

The manuring of catch crops, J. Leslie {Agr. Gaz. [London], 52 {1900), No.

1385, p>- 36).—Experiments in which the profitable use of commercial fertilizers,

especially superphosphate and kainit, for catch crops of trifolium and Italian rye

grass, are reported.

The utility of the cowpea, A. M. Soule
( Tennessee Sta. Rpt. 1899, pp. 67-71,

fig. 1).—The value of the cowpea as a green manure and forage crop is discussed and
suggestions given regarding its culture and'use as a green manure. A comparison of

its food value with that of other forage crops is made.
Notes on grasses, J. R. Fain {Tennessee Sta. Rpt. 1899, pp. 74, 75).—Suggestions

regarding seeding for succession. Timothy is regarded as excellent for permanent
pastures in Tennessee.

Observations on buffalo grass, C. E. Bessey {Proc. Soc. Prom. Agr. Sci. 1899,

pp. 105,106).—Notes on the disappearance of this grass from the western plains,

with a brief account of a cultural experiment.

Why grasses fail, A. M. Soule
( Tennessee Sta. Rpt. 1899, pp. 71-73, fig. i).—Lack

of a properly prepared seed bed and the use of insufficient or impure seed are given
as reasons for the failure of many meadows. Suggestions regarding seeding are given,

together with a list of forage plants best suited to different soils and the amount of

seed to be employed in each case.

The hop: Its culture and curing, marketing and manufacture, H. Mykick
{Aevj York: Orange Judd. Co., 1899, pp. 299, figs. 137).—“A practical handbook on
the most approved methods in growing, harvesting, curing, and selling hops, and on
the use and manufacture of hops. ’

’ Chapters are given on the history and peculiari-

ties of the industry
;
characteristics and composition of the hop plant and its fruit;

climate and soils for hops; laying out hop yards; manuring, planting, tying, and
cultivation; hop pests; harvesting the crop; kilns for curing hops; curing, baling,

growing, sampling, and marketing hops; concentration in hop growing; expenses and
profits in the industry, and hop statistics.

The work deals especially with the methods of hop growing in New York and the
Pacific States. Methods and practices followed in England and Germany are also
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considered in some detail. Not the least valuable feature of the work is a glossary
of hop terms hy N. F. AValter. A bibliography of 17 books on hops is appended.
Hop culture in California, D. Flint

(
U. S. Dept. Agr.

,
Farmers' Bui. 115, pp. B6,

This bulletin discusses the methods of hop culture followed in California,

including systems of training, tying up the vines, harvesting, curing, baling, mar-
keting, and the prices, wages, and expenses involved in hop growing in that State.

Some introductory remarks on the botanical features of the hop plant, varieties of

hops grown in this country, counties in California devoted to hop culture, and the
climatic conditions of California are given. Some hop statistics prepared by Die
Division of Statistics of this Department as to the acreage, yield, and value of hops in

the United States in 1889 and 1890 conclude the bulletin.

Our mustards and their role in agriculture, A. Barot {Nos moutardes et leur

role en agriculture. Paris: Charles Mendel, pp). 63).

Tests of Alinit in the culture of oats and barley, A. Damseaux
(
Bui. Agr.

[Brussels'], 15 {1899), No. 7, pp. 615, 616).—Oats were not benefited by the use of

Alinit. Barley gave increased yields of both grain and straw seemingly due to its

action.

Oil-producing plants and their culture, V. Kries {Deut. Landw. Presse, 27
{I960), No. 63, pp. 784, 785).—The various sorts of rape are dealt with especially.

Potato raising in Canada, W. T. Macoun {Amer. Gard., 21 {1900), No. 298, pp.
597-599)

.

—The author states that the average yield of potatoes in Ontario is 115 bu.

per acre. The average yield of 15 varieties at the Central Experimental Farm in

1898 was 240 bu. per acre. This difference in yield is thought to be largely due to

more careful selection of seed and varieties by the station than is usually given by,

farmers. Of white-skinned varieties American Wonder, Empire State, and Carmen
No. 1 are recommended, and of pink potatoes Everett and Rochester Rose. Early

Ohio is considered a good potato for the early market. Seed, cultural methods,

spraying, world’s imoduction of potatoes, etc., are other subjects discussed 'in the

article.

Experiments on pasture {Farm and Home, 19 {1900), No. 963, p. 229).—Some
details as to the effect of various manurial dressings are reported.

Experiments on pasture, 1900 {Agr. Students' Gaz., n. ser., 10 {1900), No. 1,

pp. 16-19).—Data on the hay yield of a large number of plats differently fertilized

with commercial fertilizers and barnyard manure.

Manurial experiments in Devon {Farm and Home, 19 {1900), No. 963, p. 228).

—

A summarized report of results obtained by the Devon County Technical Education

Committee in manurial experiments with root crops, i3otatoes, and grass.

Breeding experiments with, rye and wheat, M. Eischer {Fuhling's Landw.

Ztg., 49 {1900),- Nos. 16, pp. 609-613; 17, pp. 642-649, figs. 4)-—The interrelation of

quality and color of the grain was studied.

Three years’ fertilizer experiments with rye on light soil {Deut. Landw.

Presse, 27 {1900), No. 69, p. 861).—Plat experiments, were made and 19 combinations

of fertilizers used. The results are tabulated. The greatest profit followed the use

of a mixture of 448 lbs. of kainit, 336 lbs. of Thomas slag, and 112 lbs. of nitrate of

soda.

When do swedes cease growing? {Farmers' Gaz., 59 {1900), No. 26, p>. 509).—
A record of measurements which show that in this test no root growth took j^lace

after November 1, though there was some leaf development.

Sugar beet analyses, A. E. Shuttleworth {Ontario Agr. Col. and Expt. Farm!

Bpt. 1899, pp. 48-50).—Analyses are given of a number of samples of sugar beets

pulled at different dates between October 24 and November 27. The sugar in the

beets ranged from 11.9 to 15.3 per cent with a purity coefficient varying from 74.1 to

82.5. The November-pulled beets were richest in sugar.

Improvement of sugar cane by chemical selection {Florida Agr., 27 {1900),
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Xo. 33, pp. 495
,
496 ).—Text of a paper read by Professor Albuquerque before the

West In.dian Sugar Conference, held at Barbados, on the practicability of increasing

the sugar content of cane by planting seed selected from canes which are shown by
chemical analysis to be especially rich in sugar.

Sugar cane culture in Ecuador {Mitt. Deut. Landw. Gesell., 15 [1900), Sup>. to

Xo. 26, pp. 209-215 ).—Cultural methods, methods and cost of manufacture, exports,

and the possibilities of the sugar industry in Ecuador are considered in detail.

Tobacco {Sci. Amer. Sup., 49 {1900), Xo. 1268, pp. 20332, 20333 ).—Some general

notes on the culture and manufacture of tobacco in this and foreign countries.

Tobacco {Bui. Bot. Dept. Trinidad {1900), Xo. 24
, pp. 252, 253 ).—Tobacco in

Trinidad gives the best results when seeded in September, planted out in November,

harvested in February, and dried and cured by the methods followed in Cuba a

month later. A crop in 1899-1900 yielded at the rate of 800 lbs. of tobacco per acre,

estimated to be worth 12 cts. per pound. The largest item of expense was in picking

the worms night and morning.

Field fertilizer experiments on tobacco, W. Frear {Pennsylvania Sta. Bui. 49,

pp. 1-8 ).—The data here recorded have been abstracted from another source (E. S.

R., 11, p.924).

Comparative analyses of tobacco, J. C. Brunnich {Queensland Ayr. Jour., 7

{1900), Xo. 2
, pp. 162, 163 ).—Complete analyses as regards acids, gums, alkaloids,

oil, starch, resins, albuminoids, pectose bodies, and ash constituents are given in

parallel columns of Virginia and Queensland raw leaf tobacco.

Results obtained from the cross-fertilizing of cereals, W. Saunders {Proc.

Soc. Prom. Agr. Sci. 1899, pp. 74-81). Changes in the composition of wheat effected

by climate, soil, etc., are mentioned. Some Russian, Indian, and other varieties of

wheat used in crossing are noted, and descriptions given of 5 crossbred wheats orig-

inated by the author and 2 hybrid barleys.

Report on experiments carried out at the experimental plats at Drakes-
brook, G. Berthoud {Jour. Dept. Agr. West. Australia, 1900, May, pp. 56-76 ).—Notes

on the manuring and growth of a number of varieties of wheat on new lands, old

lowlands, aiid on highlands; and on fertilizer and variety tests with potatoes.

Wheat manuring experiments in Victoria, A. N.'Pearson {Jour. Agr. and Ind.

South Australia, 3 {1900), Xo. 8
, pp. 653-655 ).—The average results are given of growing

wheat with concentrated superphosphates alone and combined with nitrate of soda.

In one experiment Thomas slag was used, and in another, sulphate of ammonia.
The experiments were carried out in 5 different localities under very mifavorable

weather conditions. The increased yields obtained due to the fertilizers varied from
1 to 5.33 bu. per acre. The use of 10 lbs. of concentrated superphosphate per acre

was scarce sufficient, while the use of 30 lbs. generally proved superabundant. The
medium dressing of 20 lbs. gave the best average results. The use of nitrogen seemed
to decrease the effect of the superphosphate.

Thick and thin seedings, L. Grandeau {Jour. Agr. Prat., 1900, II, Xo. 33
, pp.

221
,
222 ).—Experiments carried out at Princes Park in seeding wheat and oats at

different rates are reported. Wheat was drilled at rates of 90, 156, and 194 kg. per

hectare, and oats at rates of 36, 105, and 162 kg. per hectare. With both crops the

yields increased as the quantity of seed sown increased. In a test of sowing similar

amounts of seed broadcast and in drills, seeding in drills gave largely increased yields

over the broadcasted plats with both oats and wheat.

Deep-rooted plants as related to the health of crops, J. Klocker {Deut.

Landw. Ih'esse, 27 {1900), Xo. 49, pp. 631, 632 ).—A compiled article showing the
greatly increased length and development of potato roots when preceded by a crop of

long-rooted hqunes, and the consequent increase in growth of vines, freedom of the

vines from disease, and yield of tubers. These results were especially noticeable in

dry years, and are thought to be due to the greater supply of water brought within
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reach of the plants by the longer roots, which resulted in a vigorous growth. Deep
working of the soil produced similar results.

Accessories in grain breeding, von Seelhorst {Deut. Landw. Presse, 27 {1900)^

No. 43, x>P- 533, 534, figs. 3).—Devices to facilitate work in grain breeding and
improvement are described, illustrations being given in some instances.

The value of seed selection, C. R. Gies {Farming World, 18 {1900), No. 3,

p. 117).—The increased yields obtained by the author by using large plump seed

rather than small plump seed are tabulated for oats, barley, wheat, and peas. With
average crops on a farm of 100 acres the increased value of the crop due to seed

selection is calculated at $217 yearly.

HORTICULTURE.

Experiments to determine the amount of water used by crops,

H. VON ScHRENCK and H. C. Irish {Proc. Soc. Prom. Agr. Sci. 1899^

PI). 96^ 97).—Pot and bench experiments in a greenhonse were made
with radishes, cauliflowers, tomatoes, and beans. The maximum
amount of water was required by the radishes during the third week’s

growth. With cauliflowers the maximum was reached after 10 weeks,

and with beans and tomatoes after about 6 weeks.

In one experiment the fruit or heads of tomatoes, beans, and cauli-

flowers were removed as soon as formed in one series, while in the

other they were allowed to mature. ‘‘The plants in the first series, on

an average, had the period of maximum amount of water transpired at

a later date than those of the second series.” The amount of water

transpired for each gram of dry substance formed by these vegetables

was as follows: Radishes, 539 gm.
;
beans, 384 gm.; and cauliflowers,

324 gm.

Notes on vegetables, J. Craig {Iowa Sta. Bui.
, pp. 308-337^

Jigs. 18).—These notes are made up largely of results of variety tests

with cucumbers, eggplants, peppers, Lima beans, sweet potatoes, and

tomatoes. Cultural directions are given in each instance, together

with the methods employed in combating injurious insects and diseases.

Four recipes are given for preparing eggplant for the table.

The most satisfactory varieties of the different crops grown are as

follows

:

Cucumbers: Ea,rhj—Boston Pickling, Evergreen, Green Cluster; mid-season—Cool

and Crisp, Tailly Hybrid, White Spine, and Commercial Pickle; laic—Long Green,

Short Green, and Giant Pera. Eggplants: Fordhook Improved, New York Improved,

White Improved, and Round Purple. Peppers: Red Chili, Ruby King, Golden

Dawn, and Long Cayenne. Lima beans: Carolina, Jersey Extra Early, Horticultural

Lima. Descriptive notes on 18 varieties are added. Sweet potatoes: Florida, Red

Jersey, Benson, and Early Carolina. Descriptive notes on 12 varieties are added.

Tomatoes: Early mid-season varieties—Early Ruby, Perfection, and Ignotum; late

varieties—Buckeye State, Best of All, Favorite, and Fordhook First.

In a test of methods of training tomato vines 2 vines each of 6 varie-

ties were (1) allowed to grow naturally, (2) trained to a 4 foot stake,
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H (3) hilled and a good-sized mound of earth drawn up at the base of

H the plants when fruit began to set, and (4) mulched, 4 in. of strawy

H manure being spread under the vines as the fruit began to set. The

I yields of good.and of rotten fruits obtained from the different varie-

I ties by each method of training are detailed. The following table

p| summarizes these data:

Results of training tomatoes.

Vines, how treated.
Yield,
sound
fruit.

Yield, rot-

ten fruit.

Ratio,
rotten
fruit.

Untrained
Lbs. ozs.

157 14
Lbs. ozs.

34 7

Per cent.

20.0
Staked 197 5 15 7 7.9
Hilled 184 10 20 10 10.8
Mulched 253 14 44 4 17.5

||

“This summary shows that the smallest yield was given by the untrained vines

; I and that the percentage of rotten fruit on these was greater than in any other case;

i that staked vines gave a larger percentage of sound fruit than untrained and showed

\ jl tlie smallest percentage of decayed fruit in the experiment; hilling did not give any
' [ striking results; mulching greatly increased the productiveness and also the tend-

i

ency to rot. These are the results obtained during a year of unusually large

jl
precipitation in June and marked by light rainfall in August and September.”

j

The solidity of the flesh of 13 varieties was determined by their

jl

specific gravity.

f
“According to this test Terra Cotta takes first place of those tested, being equal in

;

weight to an equal volume of water. This indicates small seed cavities and firm

flesh. There is a difference of 26 gm. between Terra Cotta and New Jersey, mean-

I

ing that New Jersey was 26 gm. lighter than the volume of water which it dis-

placed and thereby suggesting large seed cavities. Large seed cavities, or lack of

solidity, would seem to be correlated with susceptibility to rot, as New Jersey, a

;

light tomato, rotted to the extent of 27 per cent, while Terra Cotta and Loril-

lard, both heavy varieties, were affected to the extent of only 5 and 14 per cent,

! respectively.
’ ’

,

Experiments with muskmelons, F. W. Rane {JVew llamjMhire
Sta. Bui. 70., f)j>' ^)-—lit author’s stud}^ of muskmelons

' an examination was made of the pistillate flowers of 93 varieties grown
’ under both field and forcing-house conditions. In 83 of these so-called

1^

pistillate flowers he found both stamens and pollen, and the pollen was

I

effective in the production of fruit. From these results it would

I

seem that the general belief that the muskmelon is monoecious needs
I qualification.

An experiment was conducted to determine the comparative }"ield

and profitableness of sowing seeds out of doors and of transplanting

plants started early. Three varieties were used in the test. The
vines grown in the field from seed gave the best yields in eveiy

I

ijistance. The comparative earliness up to September 5 of the trans-

i
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planted vines and of the vines o’rown from seed sown in the field is

shown in the following- table:

Comparative earliness of muskmelons transplanted or sown in the field.

Variety.

Wield of 10 hills.
Total

yield to
Sept. 5.

Gain
from

Aug. 23. Sept. 1. Sept. 2. Sept. 5.

trans-
planting.

Rose Gem:
Transplanted 2 5 11 12 30 18
Seed 3 9 12

23

Netted Gem:
Transplanted 10 13 17
Seed 2 4 6

True Jenny Lind:
Transplanted 6 2 10 1

Seed 3 6 9
:

‘‘Whether this extra-early yield [from transplanting] will' pay for

the extra labor can be determined only by the conditions and facilities

of the grower. Generally speaking, it is doubtless a questionable

undertaking, but in a few instances might be profitable.” From Sep- i
tember 5 on, the planted hills outyielded those which were transplanted. 1

In the experiment to determine the relative productiveness of pinched I

V. unpinched vines, pinching the main vines and allowing the laterals f

to grow naturally, or pinching the main vine when it was 3 ft. long

and the laterals after two fruits had set on eac^h, was found to increase
J

|

the }deld scarcely at all, and if the work of pinching be taken into con-
j

;

sideration, the practice resulted in a loss. The practice of pinching or

heading-in is not considered desirable when vines are grown out of
| |

doors.
j 1

Removing the staminate blossoms, which usually appear some time

before the pistillate flowers, increased the yield slightly, but the

additional labor required rendered the practice unprofitable.

Variety tests of muskmelons at the station have been previously

noted (E. S. R.
, 10, p. 50). Illustrations and descriptions of varieties not

previous^ noted are here included, together with tabular data on the

yields, dates of ripening and flowering, and form characteristics of 95

varieties. Out of a list of about 100 recently imported varieties, the

variety Lida, of Russian origin, was the only one which gave satisfac-

tory results. The following list of best varieties is recommended for

planting in the North: Gem type—Oval Netted Gem, Golden Netted

Gem, Netted Gem, Rose Gem, Paul Rose, and Emerald Gem. Medium
type—Extra Early Hackensack, Kinsman Queen, Satisfaction, Chicago

Nutmeg, Improved Jenny, New White Japan, Nectar of Angels, Extra

Early Cantaloupe, and Acme. Large., long type—Granite State, Long
Yellow, and Improved Cantaloupe.

Onion growing, F. A. Huntley {Idaho /Sta. Bui. p>p.

-figs. 8).—Methods of onion culture adapted to Idaho soils and climate

[I
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and based on three years’ experience in growing onions at the station

are given. Six varieties are described, and the comparative results

obtained in growing the greater number of these by transplanting and

from seed sown in the open field are shown in tabular form. The

transplanted bulbs gave the best results in every instance. Prizetaker

stood at the head of the varieties tested, whether transplanted or grown

from seed in the open field. The labor involved in the two methods

of onion culture are considered to be about the same. Directions for

irrigating onions are given.

The Oregon prune: Its composition, food value, soil draft, G. W.
SiiAW {Oregon Sta. Bui. 61.^ gyp. 18).—This bulletin presents the results

of analyses of a large number of samples of fresh and cured Oregon

prunes. Previous work of a similar character at the station (E. S.

R., 9, p. 753) is reviewed. The results, showing the proportion of

fiesh, juice, and pits, and the composition, are tabulated and summa-

rized. Some of these data follow.

Composition ofprunes.

Aver-
age

weight.

Per-
cent-
age of
flesh.

Per-
cent-
age of
juice
in

flesh.

Water.
Pro-
tein.

Nitrogen-
free ex-
tract (in-

cluding
fat and
fiber).

Sugar. Acid. Ash.

Gm. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct.

Oregon fresh prunes (average) 29.3 94.5 81.7 n.zi 1.14 21.14 2.39 0. 35 0.83
Oregon fresh prunes (Petites)

.

22.2 94. 28 78.6 72.26 1.14 25.49 13. 14 .35 .76
Oregon fresh prunes (Italians) 29.8 94.39 76.4 77.07 1.09 20. 56 10. 82 .42 .86
Oregon dried prunes(average) 19. 27 2. 03 76.48 2.22
California prunes (average).. 80. 20 .80 18. 50 .40 .50
California plums 78.40 1.00 20. 10 .40 .50
Oregon cherries ' 81.30 .90 17. 30 .50
California cherries 79.40 1.20 19.00 .40

With reference to cured prunes the author states that

—

“The average of all analyses shows [Oregon] prunes to contain about seven times

as much edible matter as waste (pits). The fruit which had satisfactory keeping

qualities carried about 20 per cent of water. From the observations made I do not

regard it as safe to leave a greater quantity of water than this in the fruit. In most
cases where the fruit carried over this there was a tendency toward mold. . . . The
fact that this product carries about 80 per cent of dry matter shows that it is of high

food value. About three-eighth^ of this is composed of the carbohydrates which
serve to develop energy and fat, hence prunes must be considered as essentially a

fattening food and should be used with other foods rich in nitrogen.”

The average results of ash analyses of prunes are given, and are dis-

cussed with reference to the draft on the soil. A fertilizer consisting

of 2,000 lbs. of air-slaked lime and 400 lbs. of muriate of potash is

suggested for prunes on Oregon soils.

The resistance to drought of some American vines, C. Grimaldo
{Prog. Agr. et Vit. {Ed. EEst), {1900), No. 25, pp. 731-7SJf).—T\\^

relative resistance to drought of some 70 hybrids and varieties of

grapes grown in both sandy and clay soils is shown in tabular form.

8873—No. 4 4
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In general, American varieties leave much to be desired as regards

their resistance to drought. European-American hybrids proved more
resistant than American sorts. Some varieties of liiparia proved quite

satisfactory. Kupestris suliered, especially in sandy soils. Berlandieri

of the American species proved most resistant to dryness, and this

quality was often found in its hybrids.

A new substitute for rubber {Sci. Amer.^82 {1900)^ No. 309,

310).—It is reported that a substitute for rubber has been found in the

extract obtained by hydrocarbon solvents from the macerated wood of

a shrub growing in Central Mexico, sometimqs called yule, and having

the botanical name of ‘‘Nynathereoeas mexicanas.'’^

‘
‘ The shrub grows wild on the rolling land and attains the average height of 3 ft.

. . It grows abundantly, maybe easily cultivated, roots readily fi-oin cuttmgs, may
be cut two or three times a year and immediately begins to grow, and shoots up again

to form new wood. It does not belong to the plants which yield milky juices, being

a comparatively hard wood and growing as a small scrubby bush, but there is found

within its bark and wood a large amount of gummy matter, and upon comminuting

it by cutting finely, grinding, or pounding the same, and macerating it with a hydro-

carbon solvent, such as gasoline, naphtha, ether of petroleum, oil of turpentine, or the

like, this gum is softened and extracted from the wood, and when extracted does not

harden to crystallization, but still holding a small portion of the hydrocarbon remains

as a viscid sticky mass that fulfills all of the physical conditions of crude rubber.

It may be vulcanized perfectly, and is superior to most India rubber, since it is free

from all mechanical impurities, and needs no preliminary cracking, grinding, and
washing as does the ordinary crude rubber.”

The process of maceration is described. A yield of 40 lbs. of gum,
having a density at 15° C. of 0.98, is reported for each 100 lbs. of the

shrub macerated. Its advantages over ordinary rubber are saving in

cost of reproducing the plant, exportation, material used in purifying

establishments, fuel, machinery, and time.

Plant breeding, D. R. Pillsbey {Florida Agr., 27 {1900), No. 38, pp. 561,662 ).

—

Popular presentation of some results already obtained by plant breeding.

Summary of the-work of the horticultural division for the year 1899, S. T.

Maynaed {Massachusetts Hatch Sta. Bid. 66, p. 19 ).—Summarized results obtained in

variety and fertilizer tests with orchard and small fruits and grapes are reported and
suggestions given on thinning fruits and the pruning of fruit trees and plants. A
spraying calendar concludes the bulletin. In the fertilizer tests with apples on sod,

marked improvement was observed only Avhen nitrate of soda was used.

Report of the assistant in horticulture, A. T. Joedan {New Jersey Stas. Rpt.

1899, pp. 131-187, pi. 1, dgm. 1 )
.—The fertilizer and irrigation work here reported

in detail with blackberries, raspberries, strawberries, currants, gooseberries, orchard

fruits, lettuce, and tomatoes is in continuation of similar work reported in 1898 (E.

S. R., 11, p. 735), and has been abstracted froin another source (E. S. R., 11, p. 1039)

.

Articles included in these pages on pear growing in New Jersey and on forcing toma-

toes have also been noted (E. S. R., 12, pp. 144, 146). In experiments With lettuce, rad-

ishes were grown between the rows and subject to the same conditions of soil, irriga-

tion, and fertilizers. With this crop, surface irrigation proved better than subirrigation,

and benches seem to have given better results than solid beds. Lime added to a good

forcing soil resulted in considerably decreasing the yield of radishes, while nitrate of

soda on the same soil in the absence of mineral fertilizers decidedly increased the yield.
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Report of the horticulturist, H. L. Hutt {Ontario Agr. Col. and Expt. FarniRpt.

1899, pp. 87-92).—This report covers the results obtained in tests with orchard fruits,

sinall fruits, grapes, ornamental plants, and tomatoes. Of the grapes tested, INIoore

Diamond, Worden, Early Ohio, Wyoming Red, Moore Early, and Jessica were the

hardiest varieties grown. Earliest of All, Atlantic Prize, Stone, and Aristocrat were

the most satisfactory tomatoes grown.

The best cantaloup for the Paris market, L. Mesle {Rev. Hort., 72 {1900), No.

16, pp. 464-466, figs. 3).—Different forms of the Large Prescott variety are noted and

the qualities sought by the trade in cantaloupes pointed out.

Lettuce culture under canvas, H. G. Eletcher {Florida Agr., 27 {1900), No.

35, p. 520).—A popular presentation of cultural details involved.

Onions, R. H. Garrahan
(
Tennessee Sta. Rpt. 1899, pp. 64-66).—Popular cultural

directions for growing onions and onion sets.

New Zealand spinach as a garden crop, H. C. Irish {Proc. Soc. Prom. Agr. Sci.

1899, ipj. 30-34)-—The nature of this plant, known also as New Zealand iceplant

( Tetragonia expansa)
,
its use for greens, and methods of culture are discussed. The

seeds are slow of germination, requiring from 3 to 4 weeks’ time, and seeds more

than a year old require from 3 to 4 times as long for germination. Soaking the seed

in warm or boiling water for various lengths of time had but little influence in has-

tening the period of germination. Each plant will furnish about a peck of greens a

week and continue to furnish a supply until heavy frosts.

Tomato products, E. Bonavia {Sci. Amer. Sup., 49 {1900), No. 1268, p. 20333 ).

—

The uses of fresh tomatoes; Italian tomato preserves; tomato chutney—a kind of

relish for curries, cold meat, and flsh; tomato sauce; and green tomato jam are noted,

recipes being given for making.

The cultivation of yams {Queensland Agr. Jour., 7 {1900), No. 1, pp. 58-60 ).

—

Several species of tropical yams {Dioscorea spp. )
are described and cultural directions

given.

Orchard management, J. C. Blair {Illinois Sta. Bui. 59, pp. 371-396, figs. 9).—
Popular directions for the cultivation, pruning, fertilizing, and spraying of orchards,

with notes on fungicides and spraying machinery. The bulletin is written with

special reference to Illinois conditions.

The renovation of unproductive orchards. Why are old orchards unpro-
ductive ? C. A. Keefer

(
Tennessee Sta. Rpt. 1899, pp. 57-61, fig. 1)

.

—Popular discus-

sion of this subject, with suggestions regarding the time, method, and purpose of

pruning.

Fertilizers for the orchard, C. A. Mooers {Tennessee Sta. Rpt. 1899, pp. 61-64).—
The necessity for orchard fertilization is pointed out, and the principles involved in

the use of nitrogen, potash, and phosphoric acid in the orchard are noted.

The manuring of fruit trees, R. Brunet {Jour. Agr. Prat, 1900, II, No. 34, pp.

277-280).—A general discussion of the principles involved.

Irrigation in fruit growing, E. J. Wickson {V. S. Dept. Agr., Farmers’ Bui.

116, pp. 48, figs. 8).—A popular discussion of the relation of irrigation to fruit pro-

duction and of irrigation methods. The work is based on Pacific Coast experiences

and deals with all the more important phases of diverting, pumping, storing, and
water to orchard fruits when grown on different soils and under different

climatic conditions.

Observations on packing and transport of plants, fruits, and seeds, J. H.
Hart

(
West Indian Bui., 1 {1900), No. 3, pp. 296-305, figs. 3)

.

—Diagrams and descrip-

tions are given of 3 different forms of packing cases for plants. Emit and seed

packing and shipping are also considered.

Storing apples for exposition {Amer. Card., 21 {1900), No. 290, p. 470). —This
article has been abstracted from another source (E. S. R., 11, p. 849).
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Notes on fig-s under glass {Jotir. Ilort., 52 [1900), No. 2710, p. Cultural

and fertilizer notes.

Mangoes {Bid. Bot. Dept. Trinidad, 1900, No. 24-, pp. 257-271, figs. 7).—Seven prom-
ising sorts of mangoes growing in the botanical gardens are illustrated in outline and
described.

Pineapple culture, T. Coomber [Garden, 58 [1900), No. 1496, p. 48).—Directions

for the culture of this fruit under glass.

Fertilizers for pineapples [Bid. Bot. Dept. Jamaica, n. ser., 7 [1900), No. 3-5, pp.

89-45).—In experiments with different fertilizers in Jamaica the use of 550 lbs. of

cotton-seed meal supplemented with 100 lbs. of high-grade sulphate of potash at time

of flowering has given the best results. The use of phosphoric acid for pineapples

has been without any effect whatever. A review is given of Rolfs’ experiments in

fertilizing pineapples in Florida (E. S. R., 11, p. 739)

.

Protection of small fruits from frost, J. W. Smith [.Tour. Columbus Ilort. Soc.,

15 [1900), No. 2, pp. 89-91).—The use of various coverings, smudges, etc., for pro-

tection against frosts are considered.

Notes on varieties of the strawberry, W. R. Lazenby [Jour. Columbus Hort.

Soc., 15 [1900), No. 2, pp. 94-97).—The characters which an ideal strawberry should

possess are noted and an account given of the growth of 11 of the newer varieties

fruited on the Ohio State University grounds in 1900.

Strawberries in Ohio, M. Crawford [Amer. Gard., 21 [1900), No. 300, pp.

629-631).—As the result of tests the author concludes that “ those who want the

largest, best, and most beautiful berries should grow the Marshall for early, Gandy
or Empress for late, and the Wm. Belt, Downing Bride, Sample, Nick Ohmer, and
Margaret. Those who want ‘good berries and lots of them’ should grow August

Luther or Johnson Early for early, Klondike or Hunn for late, and Senator Dunlop,

AVin. Belt, Sample, McKinley, Warfield, and Ridgeway.” For big berries for mar-

ket the additional list of Clyde, Bubach, Haverland, Parker Earle, and Parsons

Beauty are recommended.

Grape growing- in the South, S. M. Tracy
( U. S. Dept. Agr., Farmers’ Bid. 118,

pp. 32, figs. 6).—Under this heading the author discusses the location of the vine-

yard, methods of propagation, selection of vaiieties, planting, cultivating, fertilizing,

pruning, training, and gathering the fruit. Notes are also given on the insects and

diseases of grapes and suggestions as to methods for their control.

Green manures in vineyards, A. Carre [Prog. Agr. et Vit. [Ed. L’Est), 21,

[1900), No. 11, pp. 322-327).—The value of the practice and of different plants for

the purpose are considered.

Gx*afting resistant vines, F. T. Bioletti [Pacific Pural Press, 60 [1900), No. 4,

p. 52).—A controversial article in which the superiority of grafting in the field over

bench grafting resistant vines is questioned.
‘

‘ While this superiority may be real

with regard to Lenoir and other similar stocks, it is doubtful with regard to Riparia

varieties, and almost certainly not true with respect to all Rupestris varieties.”

The irrig-ation of vineyards, P. Ferrouillat [Prog. Agr. et Vit. [Ed. L’Est), 21

[1900), No. 18, pp. 524-531).—This article is largely devoted to a discussion of the

size of the ditches, tiles, and wells needed in irrigating vineyards.

Caoutchouc or India rubber: Its origin, collection, and preparation for the

market, etc., J. C. Willis [Roy. Bot. Gard. Ceylon Circ., 1. ser., 1899, No. 12-14,

pp. 105-168, figs. 4) •—The results of a number of experiments in tapping, collecting

the latex, and preparing the rubber for the market are included in tlie circular.

Commercial culture of caoutchouc, F. Herbet [Manual de culture pratique et

commereicde du caoutchouc. Paris: J. Fritsch, 1899, pp. 138, figs. 38). j

Caoutchouc-producing plants, P. Van Romburgh [Teysmannia, 11 [1900), No. 1,

p>p. 16-24).^ Willuglibeia firrna, belonging to the Asclepiadacese, is common in the

East Indies and produces an abundance of caoutchouc of fair quality. It is a climber
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with short-stalked leathery leaves and small white flowers. A vine years old may

be expected to yield 100 gm. of marketable caoutchouc.

WUlughbekt tenuifoUa is common with the former species and produces a gutta-

percha of inferior quality.

The product of WlUiighbeia firma is not equal to that of Ficus elastica but a greater

quantity is produced by crushing the sections of stem after the flow of sap has ceased.

Si^ecial factories have been built to crush the stems and prepare the product for

market.—ii. m. pieters.

About vanilla {Boston: Joseph Burnett Co., 1900, pp. 44, fgs. 5) .—Popular account

of the habitat, history, culture, and curing of the orchid producing the vanilla bean.

Experiments with lawn grasses, B. D. Halsted {Xeiv Jersey Stas. Bpt. 1899,

pp. 409, 410).—A report is given of 9 plats of grass which were seeded in 1896, in

which 9 different species of grass are compared for lawn purposes. Notes are given

upon the relative value of each. Based upon the experiments of 4 years, the author

suggests as a satisfactory lawn mixture Rhode Island bent grass, Kentucky blue grass,

redtop, and perennial rye grass.

American floriculture, retrospective and prospective, B. T. Galloway {Flor-

ist.9' Exchange, 12 {1900), Xo. 36, pp. 868, 869).—Historical and statistical review.

Ornamental trees and shrubs, AV. R. Lazexby {Jour. ColumJms Flort. Soc., 15

{1900), Xo. 2, pp. 63-68).—Paper read before the society at its April meeting. It

discusses the planting of trees and shrubs for home grounds, public grounds, and

roadsides.

Ornamental climbers, AV. R. Lazexby {Jour. Columbus Hort. Soc., 15 {1900),

Xo. 2, pp. 85-88).—A number of annuals and perennials are noted, their characters

being given.

Status of the rose, E. G. Hill {Amer. Card., 21 {1900), Xo. 297, pp. 583,

584).—The author holds that in order for the rose to hold the same high place in

American gardens that it does in English and continental gardens it must first be

freed from the fungus disease known as the “black spot.” If this can not be done a

new race of roses must be built up by crossing the hardier species with our present

highly developed Tea and Hybrid Tea varieties. Eor forcing purposes varieties

with new colors are needed—something “like Gen. Jacqueminot, or Rodocanachi, or

a variety with the tint and fragrance of Marechal Kiel combined with the fine

})ractical qualities of Bride or Bridesmaid.”

The. best sweet peas {Amer, Card., 21 {1900), Xo. 299, p. 612).—Some of the

most popular exhibition varieties of sweet peas at the recent Sweet Pea Conference

in London in the decreasing order of merit were: Blanche Burpee, Alars, Lovely,

Navy Blue, Triumph, Airs. Eckford, Princess of AA'ales, Queen A^ictoria, Lady Grisel

Hamilton, A.merica, Black Knight, Salopian, and Sadie Burpee. A list is given

showing the merits of each variety in the entire competitive display.

The classification of sweet peas {Amer. Florist, 16 {1900), Xo. 637, pp. 56,

57).—A li.st is given of sorts adjudged the most distinct and also of those which
have received awards from the Royal Horticultural Society.

SEEDS—WEEDS.

The germination of seeds as affected by certain chemical fer-

tilizers, G. H. Hicks ( U. S. Dejit. Agr.,, Div ision ofBotany Bui.

fp. lo^p)ls, ^).—A series of investigations are reported, in which the

eflect of immediate application of certain chemical fertilizers to seeds

is shown liy the germination and growth of the seedlings.

Previous investigations in this line are reAuewed and an outline of

the author’s experiments is given, in which it is claimed that ferti-
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lizers are general!}^ supposed to influence the swelling of the seed,

the nature and availabilit}^ of the reserve material, the awakening and

growth of the embryo, and the young sprout before it reaches the

surface of the soil. A large number of experiments were conducted

with wheat, lettuce, radish, and crimson clover seed grown in soil in

a greenhouse. The fertilizers used were nitrate of soda, muriate of

potash, boneblack, oyster-shell lime, and a mixed fertilizer consisting

of boneblack, muriate of potash, and nitrate of soda. These different

substances were drilled in the rows in which the seeds were planted

and also mixed with the soil. In the tabular results it is shown that

in many cases, if not in most, the application of the fertilizer directly

in the row had detrimental effects, and the injurious influence was

exerted upon the sprout after it had passed through the seed coats.

The author’s summary of his results is as follows:

“ (1) That muriate of potash and sodium nitrate used as fertilizers in strengths of

1 per cent or more are very detrimental to the germination of seeds, whether applied

directly or mixed with the soil.

“
(
2

)
That fertilizers composed of phosphoric acid or lime are much less injurious

to germination than sodium nitrate or muriate of potash, and if not used in excess

may be harmless.

“(3) That commercial fertilizers should not be brought into direct contact with

germinating seeds.

“(4) The effect of treating seeds with chemicals before planting is no index to

the action of those chemicals when applied as manure to the soil.

“(5) That the chief injury to germination from chemical fertilizers is inflicted

upon the young sprouts after they leave the seed coat and before they emerge from

the soil, while the seeds themselves are injured only slightly or not at all.

“ (6) It is highly improbable that potash, phosphoric acid, nitrogen, or lime used

as fertilizers actually favor germination.”

Investigations on the role of oxygen in germination, P. Maze
{Ann. Inst. Pasteur., 11^ {1900)., No. 5., pp. 350-368).—The author has

investigated the effect of submersion on the germinative power of

seed and also the diastatic action produced by such treatment. Peas,

maize, lupines, peanuts, colza, cabbage, lucern, and clover were studied.

The failure to germinate on the part of submerged seed was found

to be due to a lack of aeration. The hydrolyzing enzyms, especially

zymase, continued their activity, but the oxidizing diastases were una-

ble to produce the liquefied condition necessary for the elaboration of

the reserve material, and as a result the embryos remained dormant.

In the case of small seeds, such as the crucifers, it was found that they

were able to develop slowly, the air content of the seeds being suffi-

cient to supply the oxygen necessary for respiration. Starchy seeds

were found to lose their germinative ability sooner than oil}" ones

when submerged, but there is nothing to indicate that any kind of

seed can long endure such a state.

The actual diminution of vitality of seeds which have been sub-

merged in water is said to be largely due to the production of poison-

s’
.

\
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ous compounds, particularly aldehyde, in the surrounding liquid. The

temperature at which the experiments were carried on was found to

have an important hearing on the results.

The destruction of weeds in cereal crops by means of solu-

tions of chemicals sprayed upon the foliage, H. L. Bolley {Proc.

!Soc. Prom. Agr. Sci. 1899^ pp. 107-109).—The author reports having

made in 1896 attempts to destroy the English charlock by means of a

solution of corrosive sublimate spra3^ed over oat fields. The strengths

of solutions selected and the weather conditions were such that the

experiment was a failure.

In 1899 the author conducted a series of experiments for the destruc-

tion of weeds over large areas b}- spra^fing the crops Avith difierent

solutions and in the present paper he reports upon the efi'ect of copper

sulphate as a weed destiwer. The efi'ect of a 10 per cent solution of

copper sulphate spraA^ed over wheat is stated. At the time of the spray-

ing, the wheat Avas 3 to 5 in. in height and the portion of the field

selected for the experiment was exceedingly weed}", the principal weeds

being charlock, wild barleA", wild rose, penn3" cress, shepherd’s purse,

wild buckAvheat, lamb’s quarter, and the great ragweed. This applica-

tion Avas made June 1 and on August 8 all the Aveeds except the wild rose

and older plants of penn}^ cress had been destroA^ed. The wheat leaA^es

were burned slightl}^ at the tip, but the yield was considerabl}" larger

than that of an adjoining untreated plat. A number of tests were

made with a 1 per cent solution of copper sulphate which was found

to kill the great ragweed and charlock but failed to destroA" the older

plants of pennA^ cress. June 20 an oat and mustard field was spraved

with copper sulphate at the rate of 1 lb. to 4 gal. of water. The oat

plants were about 6 in. high, the mustard about equaling it or in some
places a little higher. On August 1 the crop on the treated area was
entireh" free from weeds except for pigeon grass and wild rose. The
plants were stalk}^ and well stooled. Upon the untreated area the

plants were weak and failed to stool, and the crop was considered at

least i less than upon the treated plat. The amount of liquid used in

the author’s experiments was approximately 40 gal. per acre, and he

belieA^es the results indicate that sprajfing to destroy weeds in cereal

crops can be carried out on an economic basis.

Seed selection, P. 0. Vaxattee
(
Tennessee Sta. Rpt. 1899, pp. 75, 76, fig. 1).—Popu-

lar notes are given on the advantages derived from the use of clean seed and also the

value of selected seed in the improA’'ement of crops.

Clover seed, A. D. Selby {Ohio Sta. Spec. Bui. 4-, pp- 7, figs. 31).—Notes are given

on the vitality, purity, and manner of testing clover seed. A number of the more
common weed seeds found in samples of cloA^er seed are figured by means of photo-

engravings. Detailed reports are given on the analyses of 15 samples of clover seed

purchased in the market, and comjjarisons are draAvn between the market price and
the actual value of the seed.
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Some methods of seed investigation, L. von Thaisz {Bot. Centhl., 82 {1900),

No. 9, pp. 269, 270).—Different methods for treating refractory seed before placing

them in the germinating chamber are discussed. For sugh seeds the author recom-

mends soaking in water, after which they are heated in weak caustic potash and
then neutralized with acetic acid.

Regulations and standards of the Vienna seed-control station, T. Ritter

VON Weinzierl {Pub. K. K. Samen-Control-Sta. Wien, No. 208, pp. 23).

Rules for agricultural wholesale dealers of seeds and feeding stuffs, T. Rit-

ter VON Weinzierl {Pub. K. K. Samen-Control-Sta. Wien, N~o. 205, pp. 23).

Composition of grass-seed mixtures, T. Ritter von Weinzierl {Pub. K. K.

Samen-Control-Sta. Wien, No. 207
, pp. 48).—A third edition of the author’s bulletin on

grass-seed mixtures. Suggestions are given for making grass mixtures for different

purposes and the amount of seed required per hectare.

Some difiS-cult germinations, N. Bernard {P\,ev. Gen. Bot, 12 {1900), No. 135,pp.

108-120).—Results are given of a study of the germination of a number of seeds and
spores of plants whose subterranean parts are normally inhabited by endophytic

fungi. The plants studied were several species of orchids, lycopodiums, and ferns.

Resistance of seeds to mercury, C. De Candolle {Arch. Sci. Phys. et Nat., 8

{1899), pp. 517, 518; abs. in Jour. Roy. Micros. Soc. {^London'], 1900, No. 2, p. 222).—
Grains of wheat, after being submerged for 4 years in mercury, were germinated and
produced normal plants.

Nineteenth annual report of the Vienna seed-control station, T. Ritter

VON Weinzierl {.Tahresber. K. K. Samen-Control-Sta. Wien, 1900, pp. 32).—Gives a

report of the activity of the station for the year ended July 31, 1899. During this

period 25,763 analyses were made, as well as field and laboratory investigations ujion

a number of topics, as grass mixtures; experiments with Nitragin and Alinit; and

studies of clover, beet, flax, tree, and cereal seeds. The usual data as to purity,

germinative ability, etc.
,
are given in tabular form.

The vitality of weed seeds twenty years in the soil, W. J. Beal {Proc. Soc.

Prom. Ayr. Sci. 1899, pp. 86, 87).—This article has been previously noted (E. S. R.,

11, p. 856).

New weed arrivals, W. Lochhead {Ontario Ayr. Col. and Expt. Farm Rpt. 1899,

pp. 37-39, fiys. 3).—Descriptive notes are given of 2 weeds which have made their

appearance in Ontario, and it is thought possible may become troublesome. They
are prickly lettuce {Lactuca scariola) and the broad-leaved gum plant {Grindelia

squarrosa)

.

Experiments with weeds, B. D. Halsted {New Jersey Stas. Rpt 1899, pp. 407,

408).—In continuation of experiments outlined in a previous report (E. S. R., 11,

p. 749 ) ,
the author has conducted his investigations on the ability of weeds to with-

stand or encroach upon each other. These experiments have been conducted for 3

seasons. The most aggressive weeds at the present time are Ambrosia artemisisefolia,

Polyyonum persicaria, Syntherisma [Panicum'] sanyuinalis. Rumex acetosella, and Alsine

media.

The extermination of weeds, E. W. Hilgard {California Sta. Circ., Sept., 1898,

pp. 3).—Brief rules are given regarding the principles of weed exterruination.

The passing of the Russian thistle, C. E. Bessey {Proc. Soc. Prom. Ayr. Sci.

1899, pp. 83-85).—This paper has been previously noted (E. S. R., 11, p. 858).

Destruction of Cardamine pratensis, L. Grandeau {Jour. Ayr. Prat., 1900, I,

No. 21, pp. 742,743).—Notes the destruction of this weed by spraying Avith copper

sulphate. The author advised the substitution of iron sulphate for copper sulphate,

on account of the possible injury to stock eating herbage that contained considerable

of the copper. Analyses of samples of mixed herbage that had been sprayed with

copper sulphate showed about 3.94 gm. of copper sulphate to 10 kg. of forage.
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The destruction of troublesome cruciferous plants, A. Yilcoq {Jour. Soc.

Agr. Brabant-Hainaut, 1899, pp. 718, 719).

Destruction of charlock by spraying* with solutions of iron and copper

sulphate, C. Journee [Agronome, 1899, pp. 435, 436).

The destruction of thistles and charlock by ammonium sulphate, G.

Castel-Deletrez {Jour. Roy. Soc. Agr. L’ Est Belg., 1899, p. 199).

Charlock spraying- {Ann. Rpf. Field Expts. Irish Agr. Organization Soc., 1 {1899),

pp. 43-46 )
.—Results of spraying experiments Avith iron and copper sulphate solutions

for the destruction of charlock in barley fields are given. A solution of copper sul-

phate, 3 or 4 per cent, at the rate of 40 gal. per acre gave the best results. Stronger

solutions injured the barley to some extent. Dock and thistles Avere injured, but

not killed by the spray.

Recent experiments in combating- charlock, L. Graxdeau {Jour. Agr. Prat,

1900, I, No. 15, pp. 525-527).—A 12.5 per cent solution of iron sulphate sprayed over

Aveed-infested crops at the rate of about 200 liters per acre is said to destroy charlock,

mustard. Avail fioAA^er, and ground ivy, AA’ithout injury to cereals, cloA^ers, colza, and

lupines.

Combating fi.eld mustard, T. Ritter Amx Weixzierl (Pu5. K. K. Samen-Control-

Sta. Wien, No. 199, pp. 1-3).—Recommends spraying fields Avith a 15 per cent solution

of iron sulphate at the rate of 40 to 50 gal. per acre.

DISEASES OF PLANTS.

Report of the botanist, B. D. Halsted {2^'^eio Jersey Stas. Rpt.

1899., pp. 323-Ji.l9, figs. 16).—The principal lines of experimentation

reported upon are investigations on truck crops, of AtTich turnips,

potatoes, beans, tomatoes, and eggplants have been foremost. The
soil treatments for club-rooted turnips and scabby potatoes and beets

hatm been continued, while the spraA'ing- experiments of the station

were confined to Bordeaux mixture and soda-Bordeaux mixture.

Soil fungicides foi' potato and turnip) diseases (pp. 326-367).—In

continuation of the experiments reported preAUously (E. S. R., 11,

p. 751), the author reviews 6 Amars’ experiments with potatoes in which

Avas sought the means for the preymiition of the potato scab. Differ-

ences are noted in the susceptibility of different varieties to this disease,

and in the experiments conducted the author states that sulphur gave

the best results, although the shoAving for this season was not Amry

striking. An inAmstigation was conducted in this connection to deter-

mine the susceptibility of other plants to these diseases, in which 9

species of plants belonging to the same botanical order as the potato

and a number of other plants were grown on infe&ted soil. TTith the

exception of the radishes, beets, and potatoes, no scab was noted.

Experiments on soil inoculation with the potato-scab fungus showed
that the steam heating of potatoes for 20 minutes destroyed the fungus
onlv to a limited extent, while there was almost entire absence of scab

where the tubers were fed to cattle and the manure placed upon the

land Avhere potatoes were grown.

Experiments with soil rot of sweet potatoes (E. S. R., 11, p. 753)

indicate that 300 or 400 lbs. of sulphur and kainit per acre will give
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good results in combating this disease. Experiments with club root

of turnips (E. S. K., 11, p. 750) have been continued, indicating that

the application of 35 to 50 bu. of air-slaked lime per acre is a practical

remedy. Irrigation seems to favor the development of this disease,

and shading has but little effect upon it. The indications are that the

germs of the disease will exist for a long time in the soil, even when
weeds, upon which it abounds, are absent. Soil may be inoculated

by using infested turnips, either applied directly or as manure from

animals to which the clubbed turnips have been fed.

Experimeyits with Nitracjin and other germ feHilizers (pp. 367-379).

—

A report is given of experiments in which Nitragin and Alinit were

tested on a number of crops. The Nitragin experiments wer^ con-

ducted upon 11 varieties of leguminous plants, none of which gave

particularly striking results in favor of the substance. As a possible

explanation the author states that on the roots of all plants, both

treated and untreated, tubercles were abundant, indicating the presence

of a considerable amount of the organisms in the soil. Experiments

with Alinit were conducted on a number of plants, but the results

obtained gave no indication of any advantage in its use. An experi-

ment was conducted with various substances which were thought to

have an effect upon the germs in the soil whereby their growth and

reproduction would probably be stimulated. The materials used were

agar, egg albumen, asparagin, diastase, dextrin, and dyspepsin. The
plants tested were peas, beans, and oats. There seems to have been no

influence exerted on the crops by the different substances employed.

Experiments with heans (pp. 379-386).—In continuation of previous

experiments (E. S. R., 11, p. 751), the author reports results with the

eleventh and twelfth crops of beans grown continuously upon the same

soil. Spraying experiments were conducted, but as the crop was

free from disease there was little difference between the treated and

untreated plats. This was true both where the soil was sprayed and

where the plants were sprayed with fungicides. Experiments in

planting beans at various depths of from 1 to 5 in. showed little dif-

ference between the shallower plantings; beans planted 5 in. deep did

not grow.

Experiments with Lima beans and peas are reported in which the

effect of treatment and planting on new soil was noted.

Experiments with tomatoes (pp. 387, 388).—Two varieties of tomatoes

were planted upon soil which had borne tomatoes for the sixth succes-

sive time. Some of the plants were sprayed with Bordeaux mixture

and soda-Bordeaux mixture. But as there was little fruit rot the

results of spraying are not very striking. A considerably greater

amount of green fruit was obtained at the end of the season from the

sprayed than from the unsprayed plants.

Experiments with eggplants (pp. 388, 389).—The fifth consecutive
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crop of ego'plants is reported upon, but the yield of fruits was so

small that conclusions can not be drawn from the investigation.

Experiments with cucumbers (p. 390).—Two varieties of cucumbers

are i-eported upon which were sprayed with the fungicides above men-

tioned. in which Bordeaux mixture gave the better results. The effect

of soil inoculation, in which, soil from an area on which cucumbers had

})een previous!}^ grown was transferred to the hills, was investigated

without an}" results.

Ex])eriments with lettuce (pp. 390, 391).—Plats of Boston Market

and Wonderful lettuce were sprayed with Bordeaux mixture and soda-

Bordeaux mixture, 8 applications being given them. The rot was

observed in the crown of the lYonderful early in July, and even the

sprayed plants were not wholly exempt from it. At this time the

other variety was in bloom and did not show any evidence of disease.

The leaf spot (Septaria lactucce) was somewhat abundant, but, as it did

not appear until after the plants had passed the marketable stage, was

of little consequence. Inoculation experiments were conducted in

which soil from an old lettuce bed was distributed evenly among the

open rows in soil that had not previously grown lettuce. The experi-

ment demonstrated that the leaf spot can be readily transmitted in

this way.

Experiments with onions (p. 392).—A brief report is given upon

experiments with onions grown for the third consecutive year on the

same soil for the purpose of studying onion smut and other diseases.

The crop was nearly a failure, and there was no smut on any of the

plants where the disease had been introduced the previous year.

Experiments with beets (pp. 392, 393).—The author investigated the

susceptibility of beets to the potato scab and also studied the inffuence

of soil treatment upon its prevalence. The beets were severely infested

with scab before the roots were large enough for table use. There
seemed to be little difference in the susceptibility of the different varie-

ties tested. The soil treatment appeared to indicate that the best

results were obtained from the use of sulphur and then only after it

had been in the soil for more than 1 year.

Experiments loith street corn (pp. 393-395).—Experiments were con-

ducted with Black Mexican and Egyptian corn in which cross fertiliz-

ation of the 2 varieties was shown.

Experriments toith Swiss chard and Kew Zecdand spinach (pp. 395-

398).—Experiments are reported with these vegetables in which
Bordeaux mixture was used for preventing their diseases, especially

in the case of the former. The results obtained were entirely favor-

able to the use of the fungicide.

Experiments in winter ridging of the soil (pp. 398-402).—Experi-
ments are reported in which the effect of ridging the soil during the

winter or allowing it to lie ffat as shown by the occurrence of various
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diseases are reported. The plants experimented with were tomatoes,
'

turnips, potatoes, bush beans, peas, chard, Lima beans, and beets.

The ridging of the soil for the added exposure does not show' any 1
marked advantage. There was a slight gain in the amount of crop |

^

with beets, bush beans, peas, and turnips, but an actual loss in case of !

tomatoes, potatoes, and Lima beans. i

|

Ex2)erhnents with spraying (pp. 402-404).—The formulas for the ',
;

fungicides used in the foregoing experiments are given and the details | I

of the experiments are briefly reviewed. So far as opportunity

offered for comparison, the soda-Bordeaux 'mixture was about equal i

to the Bordeaux mixture in its efficiency.
j

Exp>eriments with soil inoculation (pp. 406, 407).—These^ experi-
|

ments were conducted with beans, peas, corn, Lima beans, cucumbers,
|

lettuce, and tomatoes; with the exception of the lettuce, as noted above,

there was little evidence that plant diseases can be transported by the
|

method pursued.

Exp)eriments with ornamental plants (pp. 408,409).—Brief notes are

given on experiments with a number of ornamentals, most of which

were almost wholly free from fungus attacks.
|

Experiments with asparagits rust (pp. 410-413).—The author gives an 1

account of the present season’s investigations in spraying as a pre-

ventive of asparagus rust in continuation of experiments previously I

reported (E. S. R., 11, p. 753). Bordeaux mixture was the only fungi-
j

cide used, and 5 applications were given during June and July. In

August a number of plants were noticed to be injured by the fungicide,
|

and half strength solution was used during August and September. A
!;

difference of 16.9 per cent was noticed in favor of sprayed plants. I

Observations made in the field seemed to indicate that the rust has not

proved as harmful to the asparagus industry as was first expected.

Clean culture and the use of commercial fertilizers have tended to

produce a strong growth, so that the plants escaped serious injury.

Experiments withp>ear hlight (pp. 414-417).—The third year’s experi-

ments with pear blight are reported. The results agree with those

previously given (E. S. R., 11, p. 753), in that summer-pruned trees !

yielded better than others, but there is little in the way of conclusions
;

to be drawn from the experiments thus far conducted.

Brief notes are given on the forcing of peaches attributed to causes /

similar to, if not identical with, peach yellows and on fungi as related
I;

to weather. During the season covered by the report there was an
i

unusual precipitation in February and March, followed by a drought i

in April and May. As a result there was but slight occurrence of

fungus diseases early in the season.

Cultures of ITredinese in 1899, J. C. Arthur {Bot. Gaz.,29 {1900)^

No. J, pp. 268-276).—An outline is given of studies made by the

author on the relationship between the aecidial and teleutospore forms
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of a number of rusts. The experiments were, with a single exception,

conducted in the greenhouse upon potted plants and, where the inocu-

lation had been successfully made, results appeared in from 6 to 14

da}"s.

Inoculations with the teleutospores of Puccinia jpiragmitis^ a com-

mon species of rust on Phrcigmitis communis^ when sown on Ruinex

crisgyus and R. obtusifolia^ produced abundant aecidia. Teleutospores

of Puccinia co7vvolvuli^oy^\\\x^go\\ Convolviilus sepimnn^Yo^wc^^ ascidia,

showing that this species of rust is autoecious. d^cidiospores from

^Ecidium urticce^ sown upon leaves of Carex stricta, in 11 days pro-

duced uredospores of Puccinia caricis. Sowings on another species of

Carex failed to produce infection, ^cidiospores from EugRiorhia

nutans were sown upon that species, as well as upon EiqPiorhia

maculata. The uredo occurred on Eugpiorbia imtans^ followed by

teleutospores. While not conclusive, the author thinks this indicates

that Promijces eugjliorljia is an autoecious species. Teleutospores of

Phragmiclium sjMciosurn sown upon cultivated roses gave a Caeoma

indistinguishable from CcBoma miniata, and it is assumed that the

American rose Caeoma belongs wholly to Phragmidium speciosum.

Trqjhragmium idrnarim^ according to the author, a hitherto unknown
rust in America, failed to produce infection except when sown upon

Elmaria rubra. Teleutospores of Puccinia americana from Andro-

pogon scojxirius^ when sown upon Pentstemon gnibescens^ produced

eecidia, and reciprocal infections of Andropogon scojxtrius with ^ecidi-

ospores from Pentstemon were successfully made. Spores of xEcidium

hjcojn^ sown on Scirpus atrovirens^ produced the uredo form of Puc-

cinia angustata. P%iccinia Windsor ice^ a vei*}^ common rust on Triodia

cuprea^ is proved to be connected with the ^cidium ptelem of Ptelea

trifoliata by successful inoculations. The relationship between Puc-

cinia rilfcB and ^cidiuin rerbenicola is established b}^ production of

the uredo form of Sporobolus longifoUus when inoculated with aecidi-

ospores from Verbena stricta. In a similar way, connection between

Puccinia peridenniosgjora and yEcidium fraxini is established, the

teleutospores of the Puccinia readily producing the ^ecidia when sown
upon Eixtxinus viridis.

The smuts of Illinois agricultural plants, G. P. Clinton {Rlinois

Sta. Bui. o7^q)j)' ^89-360^ pis. 10).—The author gives the results of

studies made during the past 5 years to ascertain the kind of smuts
infesting cultivated plants, the injuries inflicted by them, their life

histories, and the most practical methods of preventing their ravages.

The general structure of smuts is described, and directions given for

their prevention.

Loose and hidden smuts of oats (pp. 297-316).—These 2 smuts, due
to Ustilago avence and U. levis^ have been under investigation, but the

prevention and infection experiments were mainly confined to the
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latter. The life histories of the fungi are described at some length,

their effect on the host plants are stated, and the results of extended

investigations to ascertain the percentage of damage done are given. 1

The author concludes that about 6 per cent of the crop is annually I

destro}md by these diseases. i

Investigations are reported on the effect of different times and I

depths of seeding on smut infection. The investigations seem to indi-

cate that late planting tends to reduce the percentage of smut, while

broadcasting the seed gave the lowest amount of the disease. In the

case of seed broadcasted and lightly covered, the average amount of I

smut was 2 per cent. Seed covered to a depth of 1 in. averaged 6 per I

cent; 4 in., 10 per cent.
^ I

Investigations for the control and prevention of smut showed hot 1

water and formalin proved the most efficient of the means tested. ^

The author thinks the best procedure in most cases would probably be i

to treat only enough grain to obtain clean seed for another year.
|

Smut of tall oat grass (pp. 316, 317).—This smut
( U. goerennans)^

|

which was formerly thought to be identical with that of oats, is saic. .^o
|

be less destructive to the ffower parts of the grass than the loose smut
J

of oats. The host plant of this species is not very commonly grown
|

in Illinois, consequently the smut is of comparatively little importance, 1

Loose and covered simds of harley (pp. 317, 318).^—These 2 smuts

( U. hordei and U. nuda) have been until recently considered the same
|

species, the general appearance leading to this supposition. Both 1

forms gain entrance to the host through the young tissues of the germi-

nating seed. It has been shown that the spores falling between the
j

open glumes are the chief source of infection and it is thought likely
!|

that with the loose smut the spores germinate and infect the seed coats 1

with a hibernating mycelium which produces the disease the next year.
|

On this account ordinary methods of treatment will prove failures.
|

Loose smut of wheat (pp. 318, 319).—This smut
( Lf. tritici) is closely i

related, as its life history shows, to the smut of barley. An investiga-
1

tion by the author showed in 2 fields losses due to this source of 5 and

15 per cent, respectively. The author has conducted no experiments for
i

its prevention but, based upon other recommendations, he suggests soak-
[

ing the seed 4 hours in cold water, letting it stand 4 hours more in the

wet sacks, and then treating it with hot water (133° F.) for 5 minutes. '

,

This treatment will probably kill some of the seed, hence about 1^

times the normal amount should be seeded.

StinJdng smut of wheat (pp. 319-321).—This characteristic smut

{Tilletia foetens) is comparatively well known and frequently very

destructive. Hot-water treatment, as shown by experiments at the

station, proved very efficient in its control.

Smut of Lndian corn and teosinte (pp. 321-335).—The smut of these f

2 plants infests the host on almost any part except the silk of the ears
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and the underground roots. The general efiect of the smut upon the

host is described, and data cited from which it is concluded that

the loss to the corn crop in the State amounts annually to about 2 per

cent. Numerous experiments are cited for the prevention of the dis-

ease, showing that it can not be controlled by seed treatment. The

corn smut seems to be more dependent upon its sporidia for its infection

than any other smut of cereals. Infection takes place rarely, if at all,

through the germinating seed, but is aerial and local. Winds serve as

the carrying agent for the sporidia of the plants and land can not be

selected that will be entirely free from smut. It is suggested that by

avoiding the use of manure, planting the crop where smutted crops have

not been grown the previous season, and careful cultivation would

reduce the amount of smut to a minimum. Mutilation of plants at

certain stages of their growth tends to largely increase the amount of

smut. This is particularly true in the case of topping. Some obser-

vations indicate that different varieties of corn vaiy in their suscepti-

bility to the disease, but this point must be confirmed by further ex-

Vjirimental work.

Grain smut of sorghum and hroom cmm (pp. 335-346).—The grain

smut of sorghum and broom corn ( Cintractia sorghi-rulgaris) has been

investigated at considerable length by the author. With broom corn

this smut feends to produce an inferior brush, and while ordinarily

fields do not have a very high percentage of smut, yet, on the whole,

it is considered the worst fungus enemy of this crop. On the sorghum
the smut tends to reduce the size and weight of the cane. Investiga-

tions showed that the smutted cane possessed a somewhat higher per-

centage of sugar, but the quantity of juice was reduced about in pro-

portion to the reduction in the size and weight of the cane. The smut

seriously affects the production of seed and, on the whole, lessens the

yield of sorghum. It is recommended that sorghum and broom corn

seed should be soaked for 15 minutes in water heated to 135^ F. This

method seems to be the most satisfactory and, as but little seed is

required in planting these crops, the objection generally raised against

the hot-water treatment of oats can not be urged.

Head smut ofsorghum 346, 347).—This smut (C. reiliana) differs

from the common grain smut of sorghum in converting the whole pan-

icle into a large irregular mass. It has been reported as occasioning

considerable damage in some localities, and in 1898 field experiments

were conducted with a view of infecting the Orange variety of sorghum
with this smut. Negative results were obtained in all the experiments,

and it is thought probable that the variety was, to some extent at least,

responsible for these results.

Grain smut of Hungarian grass (pp. 347, 348).—The presence of

Ustilago crameri is noted in the spikes of cultivated millet. Generally

only the lower parts of the glumes are destroyed, the fungus showing
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through the thin membrane. This disease is not common, having been
observed but once by the author in a field of German millet.

Leaf smut of timothy^ redtop, and blue grass (pp. 348, 349).—The
author reports the common occurrence in timothy, redtop, and some-

times on blue grass of U. strimformis. It is generally found in the late

spring or early summer occurring on the leaves, sheaves, and rarely in

the inflorescence. Affected plants are smaller than healthy ones and

often, especially in the case of blu'e grass, are so inconspicuous as to be

easily overlooked. The fungus is not uncommon and frequently said

to do considerable damage, one estimate placing a loss of 30 per cent

due to its presence.

Variations in the amount of leaf curl of the peach in the light

of weather conditions, A. D. Selby {Proc. Soc. Prom. Agr. Sci.

1899., pp. 98-lOJi).—In continuation of his observations upon the leaf

curl of the peach (Exoascus deformans) (E. S. R., 10, p. 557), the

author gives an account of a study of the relationship between the

weather conditions in the spring of the year and the amount of leaf

curl. The data cover the seasons from 1893 to 1899. The author con-

cludes that in northern Ohio the April weather is very largely respon-

sible for the serious outbreaks of leaf curl. It is not prevalent there

to a damaging extent except in years with cool, rain}^, and cloudy

weather. It is believed that the profitable spraying for leaf curl ma}^

be predicted with fair certainty from the temperature and rainfall of

the first half of April.

A parasite of carnation rust, F. H. Blodgett {New Yorh State

Sta. Bid. 175pjjp. IS
^
pis. .^).—The occurrence of a fungus parasite of

carnation rust in several greenhouses in New York is reported. While

not naturally very effective as a check, by the use of artificial cultures

or inoculations the author believes that some benefit might be derived

from its presence.

The parasite, which has been determined as Darlucafilum^ is described

at some length. Its presence is best determined by microscopic exami-

nation. The same fungus is said to infest the rust of asparagus, and

it is suggested that by growing garden asparagus in houses a sufficient

abundance of fungus might be obtained to check the ravages of the

rust on the carnation.

Plasmodiophora brassicse, S. Nawaschin {Flora., 86 {1899)^ p>p.

Jf.OJjj—lfl'

^

7/ cdjs. in Jour. Roy. Micros. Soc. {London^., 1900^ No.

2?. ^39).-—A series of observations on the minute structure of this par-

asite and on the changes which it undergoes during its intercellular

life are reported. In the amoeba stage it exhibits a decidedly abnormal

kind of indirect division, while in the spore-forming plasmodium the

division of the nucleus is of a typical kaiyokinetic character. The

differentiated group of infected parenchymatous cells of the host arise

by repeated division of the cells first infected. In the course of the

I

I
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growth of this swelling, there arise in infected cells a number of rnulti-

micleated amoeba which at tirst do not coalesce into a plasmodium.

The 'formation of the plasmode is preceded by characteristic changes

in the structure of the amoebae and their nuclei and takes place onh^

after the complete exhaustion of the nutrient cell. During the vege-

tative period of its development the parasite does not kill the nutrient

cell but simply causes hypertroph}^

Investigations of plant diseases, A. D. Selby {Ohio Sfa. Bui. Ill, pp. 93-142,

figs. 12).—This l)ulletiu is a summary of the work carried on at the Ohio Station in

the control of the fungus diseases of plants and was prepared as a part of the col-

lective exhibit of the American experiment stations at the Paris Exposition in 1900.

Fungus foes of vegetable fruits, B. D. Halsted {Pennsylvania Dept. Ayr. Bui. 59,

pp. 39, Jigs. 20; Bpt. 1899, pp. 573-605, jigs. 20).—A somewhat popular bulletin treat-

ing of the more common vegetable fruits, in which their diseases are briefly described

and suggestions given for their prevention.

Plant diseases investigated at the botanical laboratory of the Institute

Agricole during 1899, E. Marchal {Bui. Agr. [Brussels], 16 {1900), No. 1,

pp. 9-21).

Smut of cereals, E. Thomas {Bui. Roy. Soc. Agr. D Est Belg., 1899, pp. 157, 158).

A review of the stinking smut of wheat in Belgium in 1898, G. Staes

{Tijdschr. Plantenziekten, 5 {1899), Nos. 5-6, pp. 170-176).

Smut diseases of plants, H. Vaxderyst {Extr. Bui. Agr. [Brussels], 15 {1899),

pp. 46).

Wheat smut, A. Bourgue {Jour. Soc. Agr. Brabant-Hainaut, 1899, pp. 272, 273).

The smuts of Bermuda grass and their distribution, P. Magnus {Les ustilaginees

du Cynodon dactylon et leur distribution geographique. Lons-le-Saulnier: Declume, 1899,

pp. 8) .

Abacterial disease of beans, G. Delacroix {Monit. Hort. Belg., 1900, pp. 26,27).

A spot of tobacco leaves, A. Splexdore {Giorn. II Tobacco, 1899, No. 34; abs.

i)L Centbl. Baht. u. Par., 2. Abt, 6 {1900), No. 11, p. 379).—The spots are said to be

dry, olive-brown, and irregular and contain the mycelium of a fungus. Leaves

placed in a moist chamber developed an iVlternaria indistinguishable from A. tenuis

and a Macrosporium. “Whether the fungi were the cause of the spots was not deter-

mined. In Java a similar disease is common and is most abundant during rainy

seasons.

Influence of seed parasites on the growth of sugar beets, J. Stoklasa {Suer.

Uelge, 28 {1899), pp. 105-108).

A bacterial rot of onions, F. C. Stewart {Proc. Soc. Prorn. Agr. Sci. 1899, pp.

41-46, pis. 2).—The substance of this paper has been already noted (E. 8. E., 12,

p. 56).

Ergot from wild rice, E. H. Dexxistox {Pharm. Rev., 18 {1900), No. 3, pp. 118,

119).

Two new diseases of Phlox, J. Eitzema-Bos {Tijdschr. PlantenzieJden, 5 {.1899),

Ao. 2, p>p. 27-32).—Describes attacks of Tylenchus devastatrix, Septoria phlogis, and
Leptosphseria ph logis.

A new parasite on leaves of Vinca major, F. Cavara and P. A. Saccardo
{Nuoro Gior. Bot. Ital., n. ser., 6 {1899), pp. 7; abs. in J3ot. Centbl, 82 {1900), No. 5,

2P>. 141, 142 ).—On leaves of Vinca attacked by Puccinia berkeleyi the authors report

finding a new Tuberculina, to which the name T. sbrozzii is given.

A dangerous parasite of fruit trees, J. Eitzema-Bos
(
Tijdschr. Plantenziekten,

5 {1899), No. 5-6, pp. 168, 169).— Agaricus squarrosus.

Peach leaf curl and its prevention, G. Staes {Tijdschr. Plantenziekten, 5 {1899),

8873—No. L—

5



360 EXPERIMENT STATION RECORD.

No. 3-4, X>P- 135-138).—Describes Exoascus deformans and quotes from another source

(E. S. R., 10, p. 557) that spraying with Bordeaux mixture greatly reduced the

amount of disease.

The serious injury to sweet cherries in the Rhine Provinces, P. Sorauer
{Nahirm. Wchnschr., 15 {1900), No. 13, pp. 133-135).

A bacterial disease of syringa, J. Ritzema-Bos {Tljdschr. Plantenziekten, 5

{1899), No. 5-6, pp. 177-183)

.

—A disease of syringa which is attributed to bacteria is

described. Inoculation experiments were successfully made. The organism is said

to be closely related to Bacillus fluorescens liquefaciens; forms a yellow pigment on
bouillon gelatin, and gives a slight bluish florescence.

Notes on the red rot of spruce, G. Staes {Tijdschr. Plcmtenzielien, 5 {1899), No.

5-6, pp. 183-193).—Notes the attack of Agaricus melleus and similar fungi on spruce

and firs.

A disease of plane trees in Paris, A. Giard {Bui. Arbor icult. et Floricult.
,
1899,

pp. 356-359).

An epidemic disease of the common alder ( Alnus g-lutinosa), P. Nypels {Bui.

Soc. Beige Micros., 35 {1898-99), No. 8,pp. 95-104, pl- 1).

Combating- pine leaf cast, Weber {Forstiv. Centhl., 31 {1899), No. 13, pp.

635-634)-—An account is given of experiments with Bordeaux mixture, and Bor-

deaux mixture with sugar and with gluten for the prevention of the leaf cast of

pines caused by Lopliodermium pinastri. The use of the first fungicide was the most

successful.

Combating some coffee parasites, G. d’Utra {Bol. Inst. Agr. Sao Paulo, 10

{1899), No. 11-13, pp. 778-795).

Concerning black rot, A. Jaczewski
( Westnik Winodelia, 1899, No. 3,pp. 139-145;

abs.in Centhl. Ball. u. Par., 3. Abt.,6 {1900), No. 8, jp). 363,364).—The form of black

rot in the Caucasus is said to differ materially from that occurring in France. The
parasitism of Phoma reniformis in the Caucasus is affirmed. Bordeaux mixture is

said to have proved the most efficient fungicide for use against black rot.

Experiments in the treatment of black rot in 1899, J. B. Sexderexs
(
Vigne

Franc., 1900, No. l,pp. 7, 8).

Grape white rot, B. Barna {Bot. Centbl., 81 {1900), No. 10, pp. 331, 333).—Notes

the occurrence of Charrinia diplodiella in Austro-Hungary.

Combating grape mildew or oidium, J. Schuster {Allg. WienZig., 1900, No. 6,

pp. 53, 53).

The true mildew (Oidium tuckeri), J. Morgenthaler {Aarau: E.Wirz, 1899,

j)p. 38; abs. in Centbl. Bait. u. Par., 3. Abt., 6 {1900), No. 5, p. 157).—

A

number of

fungicides were tested with more or less success. A mixture of 1 kg. soft soap, 0.5

kg. potassium sulphid, and 100 liters water is recommended. Winter washing of

the vines with either of the following mixtures is advised: 10 kg. lime, 6 to 10 kg.

iron sulphate, 100 liters water; 10 to 15 per cent solution of iron sulphate; or 5 per

cent solution of sulphuric acid.

Permanganate of potash for grape mildew, C. Truchot
(
Vigne Amer. et Viti-

cult. Europe, 33 {1899), No. 10, p. 300).—Spraying vines with a mixture of 125 gm.

l^otassium permanganate, 3 kg. lime, and 10,0 liters water is recommended for

destroying oidium.

Causes of the stunted growth of vines, J. Perraud {Prog. Agr. et Vit. {Ed.

JJEst), 31 {1900), No. 33, pp. 667-670).—T\\a author discusses numerous causes for

the stunted growth of grapevines, among them being fungi, physiological disturb-

ances, etc.

Plant parasites of roses, F. Richter von Binnenthal {Mitt. K. K. Gartenbau

Gesell. Steiermark, 1900, No. 6, pp. 100-104).

Soil fungicides for potato and turnip diseases, B. D. Halsted {New Jersey
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Stas. Special Bui. S, pp. 4S, pis. 8).—The investigations reported in this bulletin are

noted on page 351 from another source.

. Notes on Bordeaux mixture, G. Staes
(
Tijdschr. PlantenzieJden, 5 {1899), No. 3-4,

pp. 130-134).—Notes are given on the relative adhesiveness of Bordeaux mixtures

made by differept formulas and the effect of Bordeaux mixture upon a number of

varieties of potatoes. Most of the information is compiled.

ENTOMOLOGY.

The destruction of mosquitoes in the city, C. Fekmi and S. Lum-

BAO {Centhl. Bakt. u. Par.^ 1. Aht.^ 28 {1900), JVo. 6-7, jpi?. 179-185).—
The authors give brief biological notes on the mosquitoes which most

commonly infest cities. As insecticides against mosquito larvae, the

authors used petroleum and chrysanthemum powder with good suc-

cess. Several substances were experimented with for the purpose of

discovering means for the prevention of the too rapid evaporation

of petroleum from the surface of infested water. The substances

which were spread upon the surface of the petroleum for this purpose

were lanolin, vaseline, tar, naphthalin, olive oil, flaxseed oil, castor oil,

and lard. Vaseline and tar spread rapidly over the surface of the oil

without coagulating. A large number of plant substances were tried

in combination with chrysanthemum powder in the destruction of

mosquito larva?. For the destruction of adult mosquitoes the authors

tried fumigation with a number of substances, among which the fol-

lowing gave the best results: Chloroform, turpentine and vinegar,

sulphuric ether, tobacco fumes, and eucalyptus fumes. During the

experiments with petroleum it was found that 5 cc. per square meter

of water surface killed all mosquito larvae. It was not found neces-

sary to renew the kerosene upon the surface oftener than once in

11 days.

Some insects injurious to garden crops, F. H. Chittenden

( U. S. I)ept. Agr.
,
Division of Entomology Bui. 23, n. ser.

,
])]). 92,

figs. 23).—A new vine hover of Lima heans {3£onoptilotanuhilella) (pp.
9-17).—This insect produces gall-like swellings upon the stems of Lima
beans. Its present distribution seems to be from Maryland, Virginia,

and the District of Columbia southward to Florida and Alabama. The
author gives a description of the species in its various stages. The
insect attacks Lima bean vines at almost any point along their length,

and it was observed that vigorous plants were able to survive the

attack while weak ones suffered to a much greater extent. The moth
deposits several eggs on each vine. The species is partly double-

brooded, the second generation in the District of Columbia being a

small one. The greater part of the first generation probably winters

over. No natural enemies of the first generation were discovered. A
single parasite was reared from a specimen of the second generation

and was identified as Ompliale livicla. The remedial measures sug-
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gested are trimming and destroying terminal portions of infested vines
:

and removing larvae from the lower portions of the stem by longitu-

dinal cuts.

The HinalleT cornstalk horer (Elasmopalpus Ugnosellus) (pp. 17-22).

—

Specimens of this insect have been received from Georgia, South Car-

olina, North Carolina, Florida, Kansas, Texas, and Maryland. The
species has also been observed in Indiana. The author gives a descrip-

tion of the moth and of the early larval stages. The only known
natural enemy of this insect is Orgilus mellipes. The insect has been

i

observed hibernating in all 3 stages. The remedies suggested against
,

this species are plowing up and burning the corn stubble or other

infested material, and rotation with some crop not attacked by this

species. :

The gmle-stripedjiea-heetle {Systenahlanda) (pp. 22-29).—A descrip- ,

tion is given of the adult and larval stages. The distribution of this
i

species includes a large portion of the country from New England to
,

the Gulf States and west to the Dakotas and Colorado and perhaps Cali- I

fornia. The native food plants of this flea-beetle seem to be especially
|

ragweed and cocklebur, but it has recently attracted some attention as
j

an enemy of beans and corn. The species hibernates as a beetle, and

appears in the vicinity of the District of Columbia early in June. The
larvsB feed below ground and probably have a wide range of native i

food plants. No insect enemies of the species have been observed, but

the chipping sparrow and the yellow-winged sparrow have been seen I

eating the adult beetles. As a remedy against this insect the author

recommends spraying with Bordeaux mixture and Paris green. I

Ohservcttions on the hean leaf-heetle [Cerotoma trifurcata) (pp. 30,
||

31)

. —This species seems to be increasing in abundance and injurious-
|!

ness. Serious outbreaks have been reported from various parts of
^

Virginia, Alabama, Maryland, and Missouri.
|j

Notes on the iwhricated snout heetle (Ejncoerus indrricatus) (pp. 31,

32)

.—Adult beetles of this species were observed feeding on bush beans |j'

and eating the blossoms of the Lima bean. One specimen of the beetle
j

in a rearing jar was destroyed by Sporotrichuin glohuliferurn. f

A 7iew tingitid on hean {Gargaphia angulata) (pp. 32,33).—This
|

insect was reported from Auburn, Ala., as injurious to the leaves of
i

beaus. On examination it was found to be a new species, which has

recently been described.^

The destructive green-p)ea lo use {Nectaropjlwra destructor') (pp . 33-37) .
—

This insect has committed serious depredations on peas from Nova Scotia

and Canada to Virginia and Maryland. No alternate food plant for

the species has thus far been discovered. The following parasites have

been reared from this species : Prao7i cerasaphis^ Aphidius jietcheri^

Canad. Eiit., 31 (1899), p. 301.
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I
iiiid hucratiLis vulgaris. The onl}^ reinoclie.s thus far suggested against

this insect are the use of kerosene emulsion and the rotation of crops,

f A note on the ALexican hean vjeeviliSpermojjhagus jyectoralis) (pp. 37,

38).—The species is known to inhabit Nicaragua, Guatemala, Panama,

Mexico, Peru, and Brazil. The eggs are deposited in considerable

numbers, from 50 to 100 oir each bean. It is suggested that the species

may in time come to infest the Southern States.

The cabbage curculio {Ceutorhynchus rajjce) (pp. 39-50).—This insect

is reported as injurious to cabbage, kale, turnip, and horse-radish. Its

preferred native food plant seems to be hedge mustard. The author

describes the insect in its different stages and gives bibliographical

notes. In the hedge mustard the larvae cut holes through the stalks

as the}" approach maturity. Sixty or more larvae have been observed

in a single stem of this plant. The beetles were observed feeding

upon cauliffower and cabbage, eating the edges of the leaves. Near

Washington the beetles appear in April and deposit their eggs, pref-

erably in the hedge mustard. The egg period varies from 5 to 8 days.

The larvae feed within the stems and leaf stalks and complete their

growth in about 3 weeks. Pupation takes place under the ground, and

the length of the pupal y^eriod is from 5 to 8 days. The only parasite

reared from this species was Oinphala livida. The remedies suggested

include the destruction of the wild food plants of the species used as

trap crops, the use of hot water and bisulphid of carbon poured on

ground infested with larvae, and the poisoning of the beetles by
arsenical sprays.

Rernarhs on thefood habits of species of Ceutorhynchus (pp. 50-52).

—

Brief notes are given on the host plants of certain native and foreign

species of this genus.

Additional notes on the imported cabbage webworin {Hellula imdalis)

(pp. 53-61).—The first appearance of this insect in the United States

was in 1895. It is probably distributed at present throughout the

Gulf region and is reported as very destructive in western Australia.

In breeding cages the larvae feed to considerable extent on shepherd’s

purse. The insect has been reported from a number of new localities

in Georgia and Alabama, and notes are given on its injuriousness dur-

ing the year 1899. It was reported as feeding to some extent on the

common garden purslane. Adult moths develop from the larvae of

the first generation by July 22. The egg period was found to be 3

days, the larval period 18 days, and the pupal period 6 days, making
the entire life cycle 27 days. Three parasites were raised from the

webworm: Aleteorus vidgaris^ Temelucha macer., and JExoristu pyste.

The remedies suggested are the planting of an excess of seed with a

view to destroying the injured part of the crop later and growing
cruciferous trap crops to be freely sprayed with Paris green.

The common rhubarb curculio {Lixus concavus) (pp. 61-69).—A seri-
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ous outbreak of this beetle on rhubarb occurred in May, 1899, in Ten-

nallytown, D. C. The distribution of this species includes the greater

portion of the United States east of the Mississippi Valley. The more
common native food plants are a species of dock and Helianthus gros-

seserratns. The beetle hibernates in the adult stage in the District of

Columbia. The eggs are deposited singly in small cavities constructed

in the stems of food plants. The egg period is found to be about 8

days and the larval stage about 2 months. Eggs deposited in rhubarb

apparentl}^ do not develop. The remedies to be applied against this

species are hand picking of the beetles and destruction of the native

food plants after the deposition of the eggs.

The strav'herry flea-heetle (llaltica ignita) (pp. 70-78).—This species

is native to America and is distributed throughout the United States.

Near Washington the beetles appear in May. The duration of the egg

stage was found to be about 6 days; that of the larval stage, 11 days.

There are apparently 2 generations annually in the vicinity of Wash-
ington. No insect enemies of this species have been discovered. The
remedies suggested are spraying* with arsenicals, either Paris green or

arsenate of lead, both upon the cultivated and wild-food plants.

The fall army %oorm in 1899 {Laphygma frugiperda) (pp. 78-85).

—

This insect was unusually injurious during 1899. It was reported as

attacking Agrostis stolonifera^ Euchena mexicana, clover, grass, wheat,

and a great variety of cultivated crops. A brief account is given of

its distribution, life history, and habits, together with a short descrip-

tion of the species in its different stages. The observed natural ene-

mies are the English sparrow, flicker, and Winthemia quadripunctulata.

It is suggested that lawns might be freed from the caterpillars by the

use of kerosene emulsion. Other remedies suggested are the use of

poisoned baits, spraying trap crops with arsenicals, and the destruction

of the volunteer grain and wild grasses.

The strawberry croirn moth (Sesin rutilans) (pp. 85-90).—This insect

has caused considerable damage to the strawberry, blackberry, and

raspberry in California. A brief description of it is given. The most

successful remedy appears to be the submerging of affected fields.

Ordinary insecticide applications seem to be useless.

The black gooseberry borer (Xylocrlus agassizii) (pp. 90-92).—This

insect was reported by Fletcher as having been introduced into British

Columbia from Oregon and as being injurious to gooseberry bushes.

A serious infestation by it was found in an Oregon nursery. The

species had previously been considered rare. The only remedy sug-

gested is the cutting out and destruction of the injured plants as soon

as infestation is discovered.

Some insect pests of Salt River Valley and the remedies for

them, T. D. A. Cockerell {Arizona Sta. Bui. S^^p>p. 269-^95).—The

author reports that Salt River Valley is comparatively free from insect
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pests, no scales being found on either olive or orange trees. It is

suggested that the isolation of the valley from other cultivated areas

and the burning effects of the sun constitute the main reasons for this

immunity. The author recommends strict quarantine measures regu-

lating the importation of fruit and ornamental trees. A number of

native scales were found in this region, but they do not seem to be

especially injurious, and it is thought that this condition is brought

about by the natural enemies of scale insects. Notes are given on a

number of the more important insects of Salt River Valley, among
which may be mentioned Pycnoderes quadrimacidatus^ San Jose scale,

Colias eimjtheme^ the corn worm, Drosophilco ampeloyyhila^ the pear-

leaf blister mite, and the Biyobia mite. Approved remedies are

suggested in connection with a discussion of each insect pest.

Report of the entomologist, J. B. Smith {N'ew Jersey Stas. Pjpt.

1899^ pj}. 1-5 Jigs. JJ).—Brief notes are given on a large number

of injurious insects affecting various garden and field crops, among
which may be mentioned the pea-plant louse, the peach thrips, cod-

ling moth, pear slug, peach-twig borer, woolly aphis, San Jose scale,

Hessian ffy, fall army worm, bagworms, and the tulip soft scale.

The author discusses various insecticides, among which ma}^ be men-

tioned arsenate of lead. Green Arsenoid, potash soap, kerosene, crude

petroleum, and whale-oil soap. The experimental orchard has been

increased in size. Experiments made there with various insecticides,

especiall}^ against the San Jose scale, are reported. General recom-

mendations are given regarding the time and method of making
various insecticide applications to different plants. It is urged that

spraying should not be done except for specific reasons. A single

Vermorel nozzle or a group of 3 such nozzles is recommended as the

best for general purposes.

Observations have been continued on the San Jose scale. This was
not affected by the unusually low temperature which occurred during

the preceding winter. Unusually large swarms of larvae appeared

about June 15 and lasted for somewhat more than 10 days. The sec-

ond brood appeared late in July, the third during the middle of Sep-

tember, and the fourth late in October. This insect is now reported

from every county in the State. Kerosene was used for the most
part on apple and pear trees and less frequently on peach trees with

only rare cases of injury to the trees. Further experiments were
made with crude oil, in an orchard of dwarf Duchess pears and

apples. A portion of the orchard had been sprayed in March with a

30 per cent mixture of crude petroleum and water, but this applica-

tion had been irregular and unsatisfactory. It had been intended to

treat the dwarf Duchess pears with a 15 per cent mechanical mixture

of crude petroleum and water. Preliminary tests, however, indi-
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cated tliih to be an unsafe combination, and kerosene was substituted

for the crude oil on the majority of the trees. Spraying was begun
June 15. A detailed account of experiments in this orchard is given

from which, in connection with other work done by the author, the

following conclusions may be drawn:

“In the treatment of San Jose scale it was found that kerosene is a very efficient

remedy, but when carelessly used it will injure trees. Whale-oil soap will also

injure fruit buds if applied early in the winter at a greater strength than 1 lb. to the

gallon of water. Crude petroleum was tried on all common orchard fruits except

the cherry without in any instance causing injury. This substance is recommended
as having the following advantages: Great penetrating power, lasting effect, and
causing a slight temporary change in the color of the bark which enables one to see

at once whether or not the application has been thorough. For work on the larvse

of the San Jose scale at a time when the leaves are in foliage, kerosene or crude

petroleum in a 10 per cent mechanical mixture with water is effective, but crude oil

is not to be recommended for this purpose on account of its bad effect on the

foliage.
’ ’

Among the natural enemies of the San Jose scale the author mentions

Exochomus tripustulatus and Pentilia iniseUa.

Report of acting field director [of Gypsy Moth Commission],

A. H. Kirkland {Massachusetts State Bd. Agr. Ppt. 1899^ pjp. 356-

383 ^ 'pls. 3).—In January part of the force was utilized in cutting over

infested woodlands and in February and March considerable cutting

and burning* was done in various towns. During the year 2,300,000

trees were banded with burlap. In June 20 gangs of men operated

with spraying outfits. The spraying was especially effective, since the

season was unusually clear and dry. The inspection of burlaps was

carried on during July and part of August. During the autumn

months considerable attention was given to burning brush and the

destruction of eggs.

As a result of sending circulars concerning the gypsy moth outside

of the known limit of infestation, 2 new colonies were found—one at

Newton and the other at Georgetown. Gangs of workers were at once

dispatched to these 2 new centers of infestation and stringent measures

were taken to exterminate the moth in these localities. Detailed notes

are given on the progress of the work in the various infested towns.

The general condition is said to be better and more encouraging than

ever before.

Birds as destroyers of hairy caterpillars, E. H. Forbush {Massa-

chusetts State Bd. Agr. Rp>t. 1899^ pg). 316-337).— present article

is limited to observations on birds which feed upon the gypsy moth, the

brown-tail moth, the tent caterpillar, and the forest tent caterpillar.

A number of places were selected where serious outbreaks of one or

more of these insects had occurred and observers were stationed there

to record the frequency of the visits of different birds to infested trees

and, when possible, the number of insects eaten by these bird visitors.
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S The following birds were observed earrying hairy caterpillars to their

® young: Black -and- svhite warbler, blue jay, scarlet tanager, wood

J thrush, chickadee, yellow-throated vireo, red-eyed vireo, crow, cat-

f bird, black-billed cuckoo, yellow-billed cuckoo, yellow warbler, and

^ chestnut-sided warbler. A pair of red-eyed vireos made 125 visits in

> 10 hours and a pair of rose-breasted grosbeaks made 126 visits in 11

hours to secure caterpillars for their young. The birds which are

most concerned in the destruction of hairy caterpillars belong to the

following families: Cuckoos, woodpeckers, flycatchers, crows, orioles,

sparrows, tanagers, vireos, warblers, mocking thrushes, wrens, titmice,

and. thrushes. The author gives a list of 47 birds which feed on these

! caterpillars. Many birds prefer smooth caterpillars when they can be

had. A new colony of gypsy moths discovered in Georgetown, Mass.

,

was seen to be visited by large numbers of several species of bii*ds,

and it is believed that the injuries from the gypsy moth were consid-

erabl}" reduced by the help of these birds.

Bee wintering, A. Gale {Agr. Gaz. New South Wales, 11 {1900), No. 8, pp.

635-638, pi. 1)

.

—The author states that in the Australian Colonies bees are exposed

to greater dangers in the ^Yarm months than in the cold months. It is recommended,

therefore, that beehives and houses be constructed especially for the purpose of

properly protecting bees during the hot season. The same mechanical devices which

prevent the absorption of heat also prevent the radiation of heat.

The pollination of fruit by honey-bees, W. R. Lazenby {Proc. Soc. Prom. Agr.

Sci. 1899, 2P- 68-73).—This is essentially the same as an article previously published

by the author (E. S. R., 11, p. 956).

I Protective powers of insects against cold, H. Roedel {Helios, 17 {1900), pp.

I

69-78).—A discussion of recent literature on this subject, especially that of the

j

extensive investigations of Bachmetjew.

i
Entomological notes on specimens received during 1899, W. IV. Froggatt

{Agr. Gaz. New South Wales, 11 {1900), No. 8, pp. 639-651, pis. 2).—In this article

^ the author gives economic and biological notes on the following insects: Ambrosia

.
!

beetle {Xyleborus solidus); Tenebrio molitor; Ethemaia sellata, injurious to garden

. ! crops in the caterpillar stage; Prosayleus comosus, attacking the foliage of fruit trees;

k Desiantha caudata, also injurious to fruit trees; Paramorpha aquilina, injurious to

I

.. oranges; Nola metallopa, feeding upon the fohage of eucalyptus; Nerius lineolatus,

I

- injurious to the banana; Cattleya fly {Cecidomykt sp.)
;
and Pochazia australis.

I

- Notes on insects of the year 1899, F. L. Harvey {Maine Sta. Bui. 61, pp. 31-42,

I figs. 2).—This bulletin contains brief notes on the chinch bug, elm plant louse, forest

1
. tent caterpillar, Buffalo carpet beetle, etc. The brown-tail moth {Euproctis chrysor-

rhcea) is reported as occurring in South Berwick and Kittery Point. At the latter

f locality the insect is supposed to have been introduced two years before on house-

hold goods shipped from Cambridge, Mass.

Insects of New Jersey, J. B. Smith {New Jersey State Bd. Agr. Rpt. 1899, pp. 755,

figs. 328).—A popular account is given of the life history, habits, and classification of

insects in general, the injury caused by insects, and methods of preventing such

damage. The greater jiart of the article is occupied with a catalogue of the insects

found to occur in New Jersey with a brief characterization of the different orders

and families, and notes on the more important injurious species.

New insect pests of the year 1899, W. Lochhead {Ontario Agr. Col. and Expt.

Farm Rpt. 1899, pp. 34~37,figs. 4)-—Brief notes on the asparagus beetles {Crioceris

asparagi and C. 12-punctata)
,
Plutella cruriferarum, the pea louse, and the corn aphis.

ft
-
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Recent additions to the list of injurious insects of Canada, J. Fletchek
{Trans. Roy. Soc. Canada, 2. ser., 5 {1899-1900), Sec. IV, pp. 207-231, figs. 18).—The
author presents observations on the habits and economic importance of a number of

injurious insects, among which the following may be mentioned: American frit fly,

wheat-stem sawfly, Hadena arctica. Aphis rumids, A. hrassicse, Psila rosse, Noctuafen-

nica, Eriopeltis festucx, San Jose scale, Magdalis xnescens, Anthonomus signatus, apple

maggot, clover mite, and Psylla piricola.

Notes on the g’eog’raphical distribution of injurious Hemiptera, H. Osborn
{Proc. Soc. Prom. Agr. Sci. 1899, pp. 59-62).—This article contains a brief outline of

the distribution of the various families of this order of insects.

The Hessian fly, G. McCarthy {Bid. North Carolina State Bd. Agr., 21 {1900), No.

6, pp. 14-16).—Popular notes on the life history and habits of this insect, together

with brief descriptions of the most approved way of controlling it.

The diseases and insects affecting- apple trees in North Carolina, with
suggestions for their destruction, G. McCarthy {Bid. North Carolina State Bd.

Agr., 21 {1900), No. 7, pp. 28-39, figs. 18).—Brief notes on insecticides, fungicides,

and the spraying machinery necessary in the treatment of apple diseases.

Report on the brown-tail moth, E. W. Wood et al. {Massachusetts State Bd.

Agr. Rpt. 1899, pp. 384, 385, j)l. 1).—It is stated that the area of infestation of this

insect is rapidly increasing and that no colony has been exterminated since the

insect became well established.

Report of acting field director, A. H. Kirkland {Massachusetts State Bd. Agr. Rpt.

1899, pp. 386-388) .—The sum of $10,000 was expended during 1899 in the destruction

of the brown-tail moth. In April many webs were destroyed in the worst infested

localities; spraying with arsenate of lead was carried out in June with good success.

During November the majority of the webs in Medford, Malden, and Everett were

destroyed.

The area of infestation by the brown-tail moth in the fall of 1896 was about 29

square miles. By the fall of 1899 this area had increased to 928 square miles. It is

stated that the insect will probably become distributed in the near future over the

whole State.

The gypsy moth in the legislature, M. A. Morse {Massachusetts State Bd. Agr.

Rpt. 1899, pp. 37-43).—This is a brief statement of the investigation of the gypsy

moth question before the legislative committee on this subject.

Report of the committee on the gypsy moth, insects, and birds, E. W. Wood
ET AL. {Massachusetts State Bd. Agr. Rpt. 1899, pp. 341-351, pis. 2).—The committee

presents a report of expenditures made and work performed during the year 1899.

The work of the gypsy moth commission was carried out along lines similar to those

adopted in previous years.

The committee recommends an attempt to secure the cooperation and aid of the

National Government in exterminating the gypsy moth. It is maintained that

although the work against the gypsy moth has been somewhat handicapped by in-

sufiicient and delayed appropriations that constant progress is being made toward

the desired end.

Report of the entomologist, C. H. Eernald {Massachusetts State Bd. Agr. Rpt.

1899, pp. 352-355, pi. 1).—The author states that “there is no longer any question

in the minds of those who have made a careful personal investigation of the work

throughout the infested territory that the gypsy moth can be exterminated.” An
estimate is made of the amount of money which will be required in future years for

the complete extermination of the insect.

The elm-leaf beetle in Massachusetts, A. H. Kirkland {Massachusetts State

Bd. Agr. Rpt. 1899, pp. 289-300, figs. 4)-—Notes on the habits, life history, food plants,

natural enemies, and remedies for this insect.
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Th.e extermination of the enemies of coffee, G. d’TJtra {BoL Inst. Agr. Sao

Paulo, 10 {1899), No. 11-12, pp. 778-785)

.

—The author discusses the appearance, life

history, and habits of Bactylopius destructor and gives brief notes on other related

scale insects. Tables are given showing the amount of cyanid of potash, sulphuric

acid, and water to be used in giving the fumigation treatment to infested trees of

different sizes. Formulas are given for other insecticides to be used against scale

insects, the insecticides containing sulphate of copper, essence of terebinth, kerosene,

and water.

Coccidse of Kansas, III, S. J. Hunter {Kansas Urdv. Quart., 9 {1900), No. 2, pp.

101-107, pi. 1).—Brief descriptive and biological notes on species of Chionaspis and

Pulvinaria.

Remarks on Indian scale insects, with descriptions of new species, E. E.

Green {Indian Mus. Notes, 5 {1900), No. 1, pp. 1-13, pis. 2)

.

—Descriptive and biological

notes are given on species of Aspidiotus, Fiorinia, Chionaspis, Lecanium, Pulvina-

ria, Ceroplastes, Eriochiton, and other genera. A number of species are described

as new, and notes are given on their economic importance and life history. Among
the new species mention may be made of Chionaspis separata, which occurs on tea

leaves; Lecanium watti, occurring on the twigs and stems of the tea plant; and Eriochi-

ton there, which is found upon the branches and twigs of the tea plant.

Harpalus caliginosus as a strawberry pest, with notes on other phy-

tophagous Carabidae, F. M. Webster {Canad. Ent., 32 {1900), No. 9, pp. 265-271,

pi. 1 ).—In several localities in Ohio this beetle was found to attack strawberries,

injuring or destroying in some cases a large percentage of the crop. The damage

was done during the night and the beetles seemed to prefer the seeds, although in

securing the seeds the pulp was necessarily rendered unmarketable. Brief notes are

presented on the literature concerning similar habits of related spdcies.

Recent experiments in the destruction of phylloxera upon grapevines,

G. CouANON ETAL. {Bid. Min. Agr. \_France'], 19 {1900), No. l,pp. 135,136 ).—A number
of experiments were tried by the authors in ridding grapevine plants of the phyl-

loxera. Plants were immersed in hot water for 5, 4, and 3 minutes for different lots.

The water in each case had a temperature of 53° C. at the beginning and 51° at the

end of the immersion. The plants were not injured in any case by the immersion in

hot water and the phylloxera were killed in both the adult and egg stages.

Fumigation for insect pests, W. E. Bear {Jour. Roy. Agr. Soc. England, 3. ser., 11

{1900)
,
pt. II, pp. 263-291, figs. 3 ).—This article contains a descriptive and historical

account of fumigation with hydrocyanic-acid gas, bisulphid of carbon, and tobacco, as

practiced in the United States, Cape Colony, New Zealand, Victoria, New South Wales,

South Australia, France, Belgium, and England.

Nursery fumigation and the construction and management of the fumi-
gating house, W. G. Johnson {Pennsylvania Dept. Agr. Bid. 56, pp. 24, figs. 7;

Rpt. 1899, pp. 606-621, figs. 7) .—The bulletin contains a general account of the

history of fumigation for the destruction of insects, the necessary equipment for this

operation, the construction of the fumigating house, preparation of trees for fumi-

gation, the method of generating the gas, and the effect of gas upon various kinds of

nursery stock.

Cyaniding tents, A. H. {Queenslaiid Agr. Jour., 7 {1900), No. 1, pp.
39-41, pi. 1)

.

—The materials and methods of making tents for cyaniding fruit trees.

Spraying crops for profit, S. T. Maynard {Massachusetts State Bd. Agr. Rpt. 1899,

pp. 261-272, pis. 4, figs. 6)

.

—This is a popular statement of methods and remedies to

be applied in the treatment of the insect pests of various economic plants.

Crude petroleum as an insecticide, J. B. Smith {Proc. Soc. Prom. Agr. Sci. 1899,

pp. 63-67 ).—-The essential facts of this article have been previously noted from
another publication (E. S. R.

, 11, pp. 760-762)

.

Nematpdes and ammonia salts, C. Schreiber {Rev. Gen. Agron. Louvain, 9
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{1900)\, Ao. o, pp. 97-102).— It was found upon experiment that ))otli chlorid and
nitrate of ammonia are efficient agents in the destruction of nematodes. The rapid

diffusion of nitrate of ammonia renders its effect less durable. In a dry condition it

was much more effective than ammonia in a gaseous form.

FOODS—ANIMAL PRODUCTION.

Commercial beef extracts, T. Macfarlane and A. McGill (Lab.

Inland Rev. Dept.. Canada Bid. 6^., pp. 22).—The composition of a

considerable number of beef extracts and similar products is reported.

Methods of analysis are described and discussed at some length, and

also the food value of these materials.

“ It is evident that the flesh bases can not be called food stuff in the proper sense

of that term. They represent a stage of the process by which complex nitrogen

compounds are changed to simple ones, supplying the energy so set free to the ani-

mal organism in the form of vital force. They may still have some food value, since

they are not excreted as such, but undergo further simplification, till they appear as

urea. It is certain that their food value (if any) is very much less than that of proteids

proper. When once the urea stage is reached, the urea must be promptly got rid of.

A form of blood poisoning known as ursemia results when any obstruction to the

elimination of urea occurs. ...
“Apart from any possible nutritive value which they have, these flesh bases

undoubtedly possess a stimulant action on the system, analogous to that exhibited by
the alkaloids of tea, coffee, cocoa, etc.

,
and it is beyond question that to this stimulat-

ing effect, rather than to any nutritive power, they owe their medical value.

“If, however, the beef tissues have been peptonized before extraction by water, the

peptone formed will be taken into solution, along with the flesh bases, and the extract

so formed will possess a true food value. Some manufacturers claim to peptonize the

material from which they prepare their extract. This peptonization is not usually

effected by means of pepsin, which would be too costly, but by acids, mineral or

organic, or by vegetable ferments, such as that present in pineapple juice.

“Another way of introducing into the article true proteid material is to add finely

ground ‘ beef meal ’ to the extract proper. Of course, such proteid matter is insol-

uble, and requires to be digested in the stomach before it becomes available for the

repair of tissue waste. It does not properly form a part of the real extract, but has

been added to this, in order to furnish a food value, which the true extract is known
not to possess. No special value can be claimed for the ground beef so added over an

equivalent weight of ordinary lean beef, except such as may accure from the fact of

its being in very fine powder, and thus more easily acted on by the digestive fluids

of the stomach.”

Composition and digestibility of corn fodder and corn stover,

C. G. Hopkins (Rlinois Sta. Bui. 58^ pp. Continuing pre-

vious work (E. S. R., 8, p. 509), the digestibility of corn fodder and

corn-and-cob meal was tested with 4 lots of 2-year-old steers, each lot

containing 4 animals. In general the methods previously described

were followed. To secure more uniform material for feeding and for

analysis, the ears were separated from the stover, the stover was run

through a cutting machine, and the corn and cobs were ground. The
experiments covered 10 days, the results being reported for the first 4

days, the last 6 days, and for the whole period, to permit a study of
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the effect of the length of period on dig-estibilit3\ The average results

follow:

Coefficients of digestibility of corn fodder and corn stover.

Dry
matter.

Protein. Fat.
Carbohy-
drates.

Crude
fiber.

Ash.

Corn fodder = ground corn and cobs and
shredded stover, fed 4 days

Corn fodder, fed 6 days
Corn fodder, fed 10 days 1

Shredded corn stover, fed 4 days 1

Shredded corn stover, fed 6 days
Shredded corn stover, fed 10 days

Per cent.

68.3
67.0
67.

5

58.1
58.3
58.2

Per cent.

43.3
43.3
43.3
37.8
37.1
37.4

Per cent.

68.2
64.0
65.

7

58.9
52.6
55.2

Per cent.

74.8
73.5
74.0
60.5
60.7
60.

6

Per cent.

68.7
67.0
67.7
69.9
70.5
70.3

Per cent.

23.9
23.1
23.4
23.0
22.

2

22.

5

The author’s conclusions follow:

“ When the ears are ground to corn-and-co]) meal, corn fodder shows a higher per-

centage of digestibility than any other common coarse food stuff, the digestibility of

the dry matter being 8 per cent higher than timothy hay and 14 per cent higher than

clover hay. The total digestibility of corn fodder is increased 6 per c-ent by grinding

the ears to corn-and-cob meal previous to feeding, while the value of the ears alone

is increased nearly 20 per cent by grinding. In both its composition and digesti-

bility corn stover closely resembles timothy hay, and the edible portion of the stover

has a nutritive value fully equal to that of timothy.”

Bullock feeding experiments in Norfolk, T. B.Wood
Agr. [London^ 6 (1899), No. S,

f)]).
311-33^).—In the first test reported,

which was made in 1895-96, with 20 S-i^ear-old Irish steers divided

into 1 uniform lots of 5 each, the special object was to determine the

amount of roots which could be profitably fed. After a preliminaiT

period of about a month, the test proper began, November 28, 1895,

and continued 77 days. All the steers were fed 10 lbs. per head of a

grain ration made up of equal parts of linseed meal, cotton-seed meal,

crushed wheat, and crushed barley. Hay and chaffed straw were fed

ad libitum, and the following amounts of Swedish turnips: Lot 1 12

lbs. per head daily, lot 2 81 lbs., lot 3 126 lbs. (only 107 lbs. being

consumed, on an average), and lot 1 all they would eat, averaging 115

lbs. per head.

The steers weighed on an average 1,251 lbs. at the beginning of the

test. The average daily gains for the 1 lots were 1.8, 2, 2, and 2.2

lbs. per head, respectively. It was calculated that lot 1 converted 6.9

per cent of the dry matter consumed into beef; lot 2, 7.5 per cent;

lot 3, 7.1 per cent, and lot 1, 7.6 per cent. At current prices for

feeding stuffs, the profits on the 1 lots are calculated at $15.35, $18.23,

$15.13, and $17.63, respectively. ‘‘The Norfolk practice of giving

bullocks all the roots they will eat appears, therefore, to be an eco-

nomical one, as it leads to a larger consumption of dry matter, a high

percentage of which is converted into beef.”

The comparative value of different commercial feeding stuffs was
tested in 1896-97, 1897-98, 1898-99. The first of these tests was begun
with 4 lots of 5 Irish steers, but one animal in each lot was dropped
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on account of illness. The other two tests were each made with d lots

of 5 each, Irish steers being used in 1897-98 and red polled Norfolks

in 1898-99. The lots in eveiy case were numbered from 1 to 4 con-

secutively. Each year lot 1 was fed linseed cake alone and lot 2 a

mixture of equal parts of linseed cake and ordinary cotton-seed cake.

Lot 3 was fed decorticated cotton-seed cake and maize meal (1:1) in

1890-97; in the other 2 tests dried brewers’ grains was substituted for

maize meal. Lot 4 was fed a mixture which through the greater part

of the first test consisted of linseed cake, cotton-seed cake, maize meal,

and dried grains. In the latter part of the l^est the dried grains was

omitted. In the second test the grain mixture consisted of equal parts

of linseed cake, cotton-seed cake, and maize meal; and throughout the

greater part of the third test, of linseed cake and cotton-seed cake

(1:1:1 :1), linseed cake being used alone in the latter part of the test.

The average daily gain made in the 3 years by the lots numbered 1

was 1.94 lbs.
;

b}^ those numbered 2, 1.68 lbs.
;
and by those numbered

3, 1.61 lbs., the gain jier hundred pounds of diy matter consumed

being 7.04, 6.08, 5.8 lbs., respectively. The average daily gains made
b}^ the lots numbered 4 in the 3 years were 1.91, 1.53, and 1.41 lbs.,

respective!3^ ‘‘From the point of view, therefore, of the absolute

increase produced bv the feeding, linseed cake alone, as an addition to

the usual Norfolk diet of chaff and roots, has shown in each of 3 years

a decided advantage over each of the mixtures which have been tried.”

A discussion of financial returns of the experiment, however, in the

author’s opinion, showed that at present prices a mixture of decorti-

cated cotton-seed cake and some less expensive material, such as dried

grains or maize meal, is more economical than linseed cake alone.

“We must therefore add to the general conclusions that while linseed

cake alone, and decorticated cotton-seed cake as part of a mixture,

have given good results when fed to bullocks, the use of common cot-

ton-seed cake has been throughout the experiment most unprofitable.”

The live and dressed weight of the steers is recorded and the ratio

of the latter to the former, the average of the 3 3^ears for the lots

numbered 1 being 59.1 per cent; the lots numbered 2, 57.99 per cent;

the lots numbered 3, 58.69 per cent; and the lots numbered 4, 59.46

per cent. “[The steers fed linseed cake], which have made the great-

est increase in weight, also give the highest proportion of carcass

weight, while those Avhich receiA^ed common cotton cake are lowest

l>oth ill rate of increase and percentage of carcass weight, the decor-

ticated cotton cake lot coming midway in both cases.”

Heavy, medium, and light meal rations for fattening steers,

G. E. {Ontario Agr. Col. andExpt. FarniRpt. 1899 75^ 76).—In

continuation of preAUous work (E. S. R., 11, p. 664), 3 lots of 3 steers

each were fed for 168 days, beginning December 6, on different

amounts of corn and oats, equal parts. The aim was to feed lot 1 a
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pound of this mixture; lot 2, f Ih., and lot 3, i Ih. per 100 lbs. live

weight at the start, and to increase this as rapidly as was deemed ad-

A'isable. Lot 1 would not eat all the desired quantity, but was kept as

near the limit as was deemed safe. All the lots were fed hay and

pulped roots in addition to the grain.

The average daily gain of the 3 lots was l.TT, 1.71, and 1.62 lbs.,

respectiA^ely, the cori*esponding cost of food per pound of gain being

7.68, 7.22, and 7.21 cts. These results and those of previous tests are

briefly discussed.

Feeding experiments with steers to compare Liebig’s meat
meal and cotton-seed meal, F. Albert (LandLO. Jahrh.^ 28 (1899),

jVo. 5-6. ])]). 963-972).—The comparative value of meat meal and

cotton-seed meal was tested with 2 lots of 7 steers each at the Lauch-

stadt Experiment Station. Lot 1 was fed, per 1,000 kg. live weight,

50 kg. of ensiled beet leaves, 2 kg. of meadow hay. 12 kg. of straw

and chafl', 1 kg. of palm-cake molasses, 2 kg. of meat meal, and 7.59

kg. of ground corn. This furnished 3 kg. of digestible protein and 17

kg. of digestible nitrogen-free material. Lot 2 was fed the same

ration except that 3.772 kg. of cotton-seed meal was substituted for

the meat meal, and the ground corn was diminished to 5.899 kg. This

furnished the same amount of digestible protein and nitrogen-free

material as the ration fed lot 1.

During the test the amount of ensiled beet leaves was diminished to

30 kg., and 20 kg. of beet chips was added to the ration of each lot,

more meadow hay and some alfalfa hay being fed also.

During the 154 days of the test, lot 1 made a total gain of 1,064 kg.

;

lot 2, 1,029 kg. The steers were slaughtered and judged by an expert.

The conclusion was drawn that the meat meal used was a suitable feed-

ing stufl' and without bad effects on the condition of the steers or the

dressed carcasses. The author also reports some figures regarding

the loss which steers suffer in transportation and the lengdh of time

required to make good such losses.

Experiments in sheep feeding, G. E. Day
( Ontario Agr. Col. and

EdC‘])t. Farm Rjot. 1899., jjp. 82. 83).—Continuing previous work (E. S.

K., 11, p. 666), a test of 42 days’ duration is reported of the value of

first and second cuttings of alfalfa and red clover for lambs.

“Everything considered, it can not be said that either of the fodders shoved marked
superiority over the other. The experiments indicate that the feeding values of red

clover and alfalfa hay are very similar. All animals continued in perfect health

from the beginning to the end of each experiment, indicating that alfalfa hay is a

safe fodder for sheep, if it is cut and cured at the right stage of growth, say in early

bloom.”

A test is also brieffy reported in which corn and peas were compared
as food for fattening- lambs. Three equal lots were used. Lot 1 was
fed ground corn; lot 2, ground peas; and lot 3. a mixture of equal
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parts of these grains. In eveiy case a pound of meal per lamh was
fed at the beginning of the test, the amount being increased until it

reached lbs. The test coA^ered 104 days. The average weakly gain

of the lambs in lot 1 was 2.52 lbs., 3.8 lbs. of meal being consumed
per pound of gain. The lambs in lot 2 made an average weekly gain

of 2.91 lbs., 3.3 lbs. of meal being consumed per pound of gain. The |

average weekly gain of the lambs in lot 3 was 2.0 lbs., the meal con-

sumed per pound of gain being 3.68 lbs. “According to the results

of the second trial, if pea meal is valued at $20 per ton, ground corn

would be worth $17.35 per ton.”

Sugar-beet pulp for sheep, H. C. Price {BreederH' Gaz.^ 36 {1899)^

])p. 855; A(J7\ Student^ 6 {1900)^ Afo. 6^ pp. 111-113).—A com-

parison of sugar-beet pulp with other feeding stuffs for sheep is briefly

reported. The work was carried on at Cornell Universit}". Four lots

of 10 sheep each were used. Lot 1 was fed clover hay, lot 2 corn

silage, lot 3 oat straw, and lot 4 sugar-beet pulp, enough grain being

given in each case to make the nutritive ratio of the different rations

the same. The conclusions reached follow:

“Sugar-beet pulp may be successfully fed to fatten sheep at the rate of 12 to 15 lbs. a

day per head. At $1 j>er ton it is a cheaper food for fattening sheep than corn silage

at |3 or clover hay at $8 per ton. It can not become a stock food of importance out-

side of a radius of a few miles from the sugar-beet factory until some means is invented

for expressing the water out of it. The best results can be obtained in fattening

sheep on sugar-beet pulp and corn silage when some hay is fed with them. ’ ’

Experiments with pure-bred swine, G. E. Day
( OntaHo Agr. Col.

and Expt. Farm Rpt. 1899, joj). 77-79, figs. 7).—Continuing previous

work (E. S. R., 11, p. 668), corn and barley ivere compared on 6 lots

of pure-bred swine. The test is brieffy reported. The food required

per pound of gain in the different lots was as follows: Berkshire, 3.18

lbs.; Tamworth, 3.31 lbs.; Yorkshire, 3.35 lbs.; Chester White, 3.37

lbs.; Duroc Jersey, 3.37 lbs.; Poland China, 3.50 lbs. At the close of

the test the pigs were slaughtered.

“In each of 4 experiments the Yorkshires and Tamworths were pronounced by
the packers more suitable for the export bacon trade than the representatives of

other 1)reeds. Generally speaking, the results of 4 experiments indicate that

economy of production is more dependent uj^on the individuality of animals than

upon their breed. The experiments indicate that it does not necessarily cost more I

to produce a pound of gain upon a hog of suitable bacon type than upon a hog of
;

undesirable bacon type.”
|

Experiments with grade swine, G. E. Day ( Ontario Agr. Col. and 1

Expt. Farm Rpt. 1899, p)p). 80-82).—The value of different rations, as
j|

shown by the gains made and firmness of bacon produced, was tested
ij

with 4 lots of grade pigs, weighing about 60 lbs. each. Corn, peas,
|

and barley were each fed alone and with middlings. The experiment

lasted from July 28 to October 10, and included 49 pigs. At the close
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of the test the pigs were slaughtered and judged hy an expert. The

author’s conclusions follow:

“Exclusive com feeding during a somewhat extended period gave very unsatis-

faetofy results in point of gain, and produced bacon of extremely soft, undesirable

character. The exclusive feeding of pea meal resulted in unthrifty animals and poor

gains; but a mixture of 3 parts pea meal and 1 part middlings by weight gave

good gains and produced bacon of excellent quality. An exclusive ration of barley

gave satisfactory gains and produced exceptionally firm bacon. A two-thirds ration

of barley with all the rape the hogs would eat, followed by about 3 weeks’ exclu-

sive barley feeding at the close, gave economical gains on the whole and produced

bacon of good quality, though scarcely so firm as that produced by barley or by peas

and middlings.

“ Barley appears to be an exceptionally safe and valuable food for swine, whether

fed alone or in combination with other foods. Peas should always be fed in combi-

nation with other foods, in which case they give good results. Exclusive corn feeding

is no doubt risky under any conditions, but the practice can not be too strongly

condemned when followed for any considerable length of time.”

Fattening hogs with drought-resisting crops, H. M. Cottrell
and J. G. Haxey (Kansas Sta. Bui. 95

^
99-95., jigs. 10).—Eight

series of feeding experiments with pigs are reported on the value of

crops which resist drought and arb adapted to the Kansas uplands.

These include Kaffir corn, soy beans, and alfalfa. Corn meal, cotton-

seed meal, and skim milk were fed in addition in some of the tests.

Pure-bred Berkshire and Poland China pigs were used in the first 3

series, and in the remainder, cross-bred pigs, mostly Berkshire-Poland

Chinas of average quality\ Series 1 to 6 were made in the winter,

series 7 in the spring, and series 8 in the fall and winter. Care was
taken in each case to insure uniform lots. In the second series the

pigs were fed in closed sheds. In the other series they were fed in the

winter in sheds open to the south and in the summer had access to low
sheds without sides. All the lots were given salt, wood ashes, and

charcoal. The tests which had to do with soy beans were briefly

reported in a previous publication (E. S. R.
, 12, p. 142).

The results of the different series are given in full in tabular form
and are discussed in detail. General deductions are drawn from the

work as a whole. Among the more important are the following:

“[The fact that] average mixed-bred hogs require from 10 to 30 per cent more
food per hundred pounds of gain than the pure-bred hogs is a strong argument for

better breeding. . . . The hogs that made the best gains in these experiments were
well boned, with both fore and hind quarters well developed, rather rangy, well

developed through the heart, with heavy-boned legs of fair length. The average

amount of feed required to produce 1 lb. of gain was 5.28 lbs. of grain, with variations

in feed ranging from 3.69 to 7.49 lbs. of grain. It is noticeable that the hogs requiring

the least amount of feed per pound of gain had soy-bean meal in their rations. The
6 lots of hogs having soy beans as part of their ration required an average of 4.11 lbs.

of grain per pound of gain, while the 19 lots not fed soy beans required an average
of 5.64 ll)s. of feed per pound of gain, an increase in food required of over 37 per cent.

The moral of this is, raise and feed soy beans. Skim milk and alfalfa hay also

greatly reduced the amount of grain required per pound of gain.

8873—Xo. 4 (3
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“(Ti’inding Kafir corn gave greatest returns in our first experiment, showing a

saving of 13 per cent in amount of feed.required per pound of gain. In all other tri-

als Kafir corn meal gave less gains than the whole grain, the loss from grinding being

9 and 14 per cent in the different trials.

“ Soaking the Kafir corn resulted in losses of 7 and 17 per cent. Wetting the grain

at the time of feeding gave best results, and this is the method we recommend. We
put the whole grain dr}^ into the trough and pour over it sufficient water or skim milk

to thoroughly wet the grain. When water is used we add enough to have a little left

m the trough after the grain is eaten. Kafir corn is dusty, and when fed dry makes
hogs cough. Grinding alfalfa hay resulted in a loss, and we recommend the hay to

be fed whole, just as to cattle. Grinding the soy beans caused a loss of 11 per cent

in the one experiment where both ground and whole beans were fed.

“These experiments show that Kafir corn and either soy beans or alfalfa, properly

combined, produce good results in fattening hogs. On an upland farm an acre of

Kafir corn will produce more pork than an acre of corn. Kafir corn fed alone to

hogs does not give nearly so large gains as when fed with soy beans or alfalfa hay.

Kafir corn combined with either soy beans or alfalfa hay will produce more pounds

of pork per acre from upland than are usually produced from adjoining bottom lands

from corn. Kafir corn, or its near relatives, rice corn and Jerusalem corn, yield well

in every part of the State. The experiments reported in this bulletin show that, by
combining soy beans or alfalfa hay with Kafir corn, hogs may be fattened profitably

on every farm in the State. Corn should be raised where it will yield more than Kafir

corn, and Kafir corn where its yield is the higher. . . .

“The yields we have obtained from Kafir corn, soy beans, and alfalfa hay, the

showing of only one crop failure in 11 years, and the good results obtained from

fattening hogs with combinations of these feeds show a greater certainty of crop and

more pounds of pork per acre than are usually secured by ordinary feeds in other

States.
’ ’

Report of the manager of the poultry department, W. K. Gra-

ham ( Ontario Agr. Col. and Exjpt. Farm RjA- 1899^ j[>p. 130-13^, fig.

1).—Brief statements are made on the work of the poultry department

during the past year. The points touched on are summer layers,

early winter layers, feeding, artificial incubation, artificial r. natural

incubation, egg preservation, raising ducks, fattening chickens, and

cramming machine.

The different methods of preserving eggs tested were (1) immersion

in solutions of water-glass of different strengths, (2) in lime solution,

(3) coating with vaseline, (4) packing in common salt, (5) packing in dr}^

oats, and (6) immersing in water-glass and packing in an egg case after

drying. The author did not obtain as favorable results with solutions

of water-glass as other investigators have. The eggs preserved in

limewater had a slight taste of lime. Those coated with vaseline kept

well, but absorbed a very undesirable ffavor of the vaseline. Only a

small percentage of the eggs packed in salt were bad, but all had

suffered a good deal from evaporation. The eggs packed in oats were

musty and had evaporated fully as much as those packed in salt.

Those coated with pure water-glass were fairly well preserved, but

lacked ffavor.

The comparative value of skim milk and boiling water for moisten-
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ing food was tested with 2 lots, containing respective!}^ 6 and 7

Pekin ducks. Lot 1 was fed shorts, bran, and corn meal, 1:1:1,

moistened with skim milk. Lot 2 was fed the same mixture, moist-

ened with boiling water. After the first week a little animal meal

was added to the ration of this lot. The lot fed skim milk made the

})etter gain in 6 weeks. In^l weeks following, when all had the

skim-milk ration, the gains were the same for both lots. ‘‘It would

appear that there is no advantage in mixing the food with boiling

water.”

Brief statements are made concerning the food eaten and gains made
by 115 chickens fattened in coops. In 38 days the chickens consumed

a total of 910 lbs. of oats, 305 lbs. of buckwheat, 900 lbs. of skim

milk, and 9 lbs. of tallow, and made a total gain in weight of 21.6 lbs.

The possibility of influencing the color of dressed chickens by the

ration fed was tested with 2 lots, each containing 3 Plymouth Rock
pullets from the same hatching. Lot 1 was fed a mixture of finely

ground oats and buckwheat, moistened with skim milk, and lot 2, yel-

low corn moistened with water. After 11 days they were killed and

dressed. “Those on the oat and skim-milk ration presented a creamy-

white appearance, while those fed on the yellow corn were of a deep

yellow color.”

What to eat and why, W. 0. Atwater (Sci. Siftings, 17 {1900), Nos. 436, p. 273;

437, p. 286; 438, 2)p. 300, 301; 439, p. 315; 440, p. 329; 441, p. 343; 442, pp. 356, 357;

18 {1900), Nos. 443, p. 7; 444, pp- 20,21; 445, p. 35).—Reprinted from Farmers’

Bulietiii 23 of U. S. Department of Agriculture (E, S. R., 6, p. 752).

Banana or plantain flour {Indian Forester, 26 {1900), No. 3, p>P- 90-92).—From
articles in Belgique Coloniale and Revue des Cultures Coloniale, the composition of

unripe and ripe plantain is quoted, the food value of the fruit is discussed, and direc-

tions given for a number of dishes made from plantain flour. Two analyses of

banana flour are also quoted. (The term banana and plantain seem to be used

interchangeably.)

Tolokno, a useful food, W. F. Wel.jamowitsch {Wojenno Med. Jour., 77 {1899),

p. 1277; Chem. Ztg., 23 [1899), No. 29, Repert., p. 314).—Tolokno is a food product

much used in northern Russia and other parts of the Empire. It is made by soaking

oats for a day in water, heating them in an oven for a day, and then drying and
removing the hull.

Value of g-luten in flour, R. Harcourt {Ontario Agr. Col. and Expt. Farm Rpt.

1899, pp. 40,41).—The author discusses briefly the importance of gluten from the

standpoint of baking quality of flour, the influence of climate and soil on the

character of the wheat, etc.

Analyses of cocoa, J. Hughes {Jour. Jamaica Agr. Soc., 4 {1900), No. 5,- p>p.

288-290).—Analyses of a number of brands of cocoa are quoted from the Ceylon
Tropical Agricu Itu rist

.

Contribution to the chemical examination of tea, A. Beythien, P. Bohrisch,
and J. Deiter {Ztsclir. Untersuch. Nahr. u. Genussmtl., 3 {1900), No. 3, pp. 145-153 ).

—
The author reports analyses of a number of sorts of tea.

Feeding- stuff* inspection, C. D. Woods and J. M. Bartlett {Maine Sta. Bui. 59,

pp. 22).—The points of the Maine law regarding the sale of feeding stuffs which the

authors consider of most interest to the dealer and consumer are noted, and analyses
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made in accordance with the law are reported of cotton-seed meals, gluten meals
and gluten feeds of different brands, calf meal, linseed-oil meal of different brands,

corn-and-oat feed of different brands, corn, oats, and barley; cereal by-products,

poultry feed, rice feed, poultry meal, beefs craps, meat meals, and cattle or poultry

bone. The constituents reported are protein and fat. The violations of the State

law are discussed.

Feeding* stuffs, H. B. McDonnell {Manjland Agr. Col. Quart.., 1900, No. 8, pp.
1-14 )-—Theories of nutrition and other general matters are discussed, and the State

law regarding feeding stuffs quoted. A number of analyses, made in accordance

with this law, are reported, including corn, oats, and barley; cereal by-products,

ground rye, corn meal, ground corn-and-cob meal, corn chops, tine siftings from

ground corn, and a commercial mixed feed.

Fodders and feeds, L. A. Voorhees and J. P. Street {New Jersey Stas. Rpt. 1899,

pp. 120-126 ).—Analyses are reported of oats and peas, cowpeas, soy beans, velvet

beans, barnyard millet, pearl millet, crimson clover, sand vetch, green ^;ye, green

barley, corn fodder, teosinte, learning corn, red and white Kafir corn, flint corn, rural

branching durra. Southern white corn, evergreen broom corn, yellow milio maize,

sugar cane, alfalfa (different cuttings). Dwarf Essex rape, hay, clover hay (second

crop)
,
gluten meal, cotton-seed meal, dried brewers’ grains, dairy feeds, corn feed,

wheat bran, wheat bran mixed with palm oil, grain hulls, mill sweepings, and beef

meal.

Miscellaneous cattle-food analyses, W. Frear {Pennsylvania Sta. Bul.50,pp.

7-12 ).—Analyses are reported of cereal by-products, corn-oat-and-barley feed, buck-

wheat feed, buckwheat bran, buckwheat hulls, dried brewers’ grains, cerealine feed

No. 2, yellow dent corn, corn meal, ground corncobs, corn feed, adulterated cotton-

seed meal, gluten feed and meal—misbranded, kiln-dried feed, wheat bran, and a

condimental food.

Feeding* and feeding* stuffs, H. J. Wheeler and A. W. Bosworth {Rhode Island

Sta. Bui. 64, pp. 103-124 )-—The authors discuss feeding stuffs and feeding standards

and give a brief table showing the digestible nutrients in the principal feeding stuffs.

The protein and fat in a number of samples of concentrated feeding stuffs sold in

Rhode Island are reported, and when such data were available, the results compared

with the manufacturers’ guaranty of the composition of the feeding stuffs. The
materials examined include cotton-seed meal, gluten meal, barley sprouts, corn-oat-

and-barley feed, hominy feeds, cereal by-products, commercial mixed feed, and

provender.

Condimental stock foods, R. W. Clothier {Industrialist, 26 {1900), No. 34-, pp-

457-461 ).—The composition of condimental stock food is reported and compared with

other feeding stuffs. A lot of 211 sheep fed alfalfa hay and ear corn gained 117 lbs.

more than a lot of 209 fed the same ration and condimental stock food in addition.

Distillery waste, W, Frear and C. A. Browne {Pennsylvania Sta. Bui. 50, pp.

3-6 ).—The authors report the composition of distillery waste obtained in the manu-

facture of vinegar from fermented grain. In preparing this product for market the

greater part of the water is removed from the material, which is finally pressed and

dried. The sample analyzed represented the drained residue before drying.

Market prices of commercial feeds, L. A. Voorhees and J. P. Street {New

Jersey Stas. Rpt. 1899, pp>. 126, 127 ).—The market prices for several years of a con-

siderable nmnber of commercial feeding stuffs are reported.

Table of nutritive equivalents of different feeding* stuffs, L. Grandeau
{U Engrais, 15 {1900), No. 3, pp. 65, 66 ).—A condensation of an article previously

noted (E. S. R., 12, p. 80).

Pie melons for stock feed, M. E. Jaffa {Pacific Rural Press, 69 {1900), No. 17,

p.261 ).—An analysis is reported.
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Feeding’ value of beet tops and beet pulp {Pacific Rural J^rers, 59 {1900), Xo. 8,

pp. 117, 118).—The comparative value of beets and other feeds is discussed.

Cattle feeding- in the United States with residuum beet pulps and molasses

{Sugar Beet, 21 {1900), Xo. 1, pp. 8, 9).—A brief account of the successful use of

sugar beet by-products as feeding stuffs.

Use and abuse of rations, A. M. Soule {Tenne><see Sta. Rpt. 1899, pp. 31-33 ).

—

Brief popular notes are given on this subject.

Investigations on the behavior of animal food in the human body, K. Micko,

P. MiiLLEE, H. PoDA, and W. Prausxitz {Ztschr. Biol.j 39 {1900), Xo. 2, pp. 277,

278).—A note on a series of investigations of which the following is the first.

Concerning plasmon, a new protein preparation, H. Poda and W. Prausnitz

{Ztschr. Biol, 39 {1900), Xo. 2, pp. 279-312).—A full accomit of experiments briefly

reported elsewhere.^ Plasmon, a preparation made from the casern of skim milk was

consumed as part of a mixed diet by several men. The digestibility of the ration

was determined and the balance of income and outgo of nitrogen. The principal

conclusions follow: Plasmon is well assimilated. Only very small amounts are

excreted in the feces. As shown by the balance of income and outgo of nitrogen,

plasmon can replace meat in the diet.

Comparative studies of the feces from plasmon and meat diet, K. IMicko

{Ztschr. Biol., 39 {1900), Xo. 3, pp. 430-450).—Continuing the work reported above,

*the author studied the feces when plasmon and meat were consumed, special atten-

tion being given to determining the ratio of nitrogen to phosphorus, the xanthin-

nitrogen and nuclein bodies, casein, and paranuclein.

In the author’s opinion the investigation showed that there was no appreciable

quantity of undigested plasmon or its phosphorus compounds, casein or paranuclein,

in the feces from plasmon. It was apparently completely digested, surpassing meat
in this respect.

On the metabolism of matter in the living body, E. B. Eosa {Phys. Rev., 10

{1900), Xo. 3,pp. 129-150).—A method for computing the balance of income and outgo

of oxygen and hydrogen from the data usually recorded in experiments with the

respiration calorimeter is described. The author believes such calculations are useful

and that the weight of the subject should be determined at short intervals and this

and other data used as a check on the accuracy of the work.

Farm superintendence, G. E. Day {Ontario Agr. Col. and E.xpt. Farm Rpt. 1899,

pp. 83-86, fig. 1 ).—Brief notes are given on farm superuitendence; cattle, sheej), and
swine kept at the station; methods of feeding; and the flnancial affairs of the agri-

cultural college.

White cattle: An inquiry into their origin and history, E. H. Wallace
{Reprint from Trans. Xat. Hist. Soc. Glasgow, n. ser., 5 (1897-1899), Xos. 2, pp. 220-

273, figs. 32, pis. 7; 3, pp. 403-457).—A large amount of historical and other data

leads the author to the conclusion that the white breed, commonly called Park
Cattle, and White Cattle, are descendants of domesticated cattle which became feral

many generations ago. Scotland is regarded as the source of the present English

herds of white cattle. The origin of the Scotch herds is not definitely settled. The
present publication is regarded as an introductory. An extended bibliography of

the subject is given.

Heavy, medium, and light meal rations for fattening steers, G. E. Day
{Ontario Agr. Col. and Expt. Farm Bud. 110, pp. 1-4) —Noted from other publications

(E. S. E., 10, p. 277; 11, p. 664; 12, p. 372).

Pasteurized v. raw skim milk for calves, G. E. Day {Ontario Agr. Col. and
Expt. Farm Rpt. 1899, p. 67).—A’brief account of a test in continuation of previous

work (E. S. E., 11, p. 666). The total gain in 4 weeks of 4 calves fed pasteurized skim

^Wiinchen Med. AVchnschr., 46 (1899), No. 26.
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milk as part of a ration was 1 TU lbs. and of 4 calves fed raw skim milk under similar ii;

experimental conditions was 105 lbs.

Sheep, hogs, and horses in the Pacific Northwest, J. Withycombe, H. T.
j

French, and S. B. Nelson [U. S. Dept. Agr., Farmers’ Bid. 117, pp. 28, j\,gs. 2).~
|

Stieep husbandry, J. Withycombe (pp. 5-16).—The author discusses sheep husbandry
I

in the Pacific Northwest and in western Oregon with special reference to different

forage crops, methods of feeding, pasturage, etc. The management of breeding ewes I

and lambs is also spoken of.
{

Hog raising in the Northwest
,
H. T. French (pp. 16-23).—Among the points treated ![

of are breeds and breeding, quality of product, and feeds and feeding stuffs. In J
the author’s opinion, hogs in the Northwest are generally very free from disease.

;

The horse industry of the Northwest, S. B. Nelson (pp. 23-27).—The horse industry of

the past decade is reviewed and the effects on the industry of new inventions dis-

cussed as well as the present and prospective demand and the home mark.et. J

Alfalfa and red clover hay for lambs, G. E. Day {Ontario Agr. Col. and Expt.
j

Farm Bui. 110, pp. 6, 7).—Summarized from earlier publications (E. S. R,,'ll, p. 600;

12, p. 373).
I

Corn V. peas for fattening lambs, G. E. Day
(
Ontario Agr. Col. and Expt. Farm ]

Bui. 110, pp. 7,8).—Summarized from earlier publications (E. S. R., 11, p. 667; 12, !i

p. 373).
*

i!

The Belgian hare, 0. C. Chapman {Pacific Rural Press, 59 {1900), No 3, p. 38). » *
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|

A study of dairy cows, C. L. Beach {Connecticut Storrs Sta.
j

Bui. ^0^ 16).—In order to get some idea of the average I i

production of dairy cows in Connecticut the author collected data
j!

|

during the summer of 1899 as to the production of a number of herds
j

supplying one of the large creameries in the State. A summary of ;

the results showed an average annual yield of butter of 199 lbs. for
j

392 cows representing 47 herds. Only 9 herds, comprising 68 cows,

averaged over 250 lbs. per year. Estimates by the author, based on

records of the college herd, show that under conditions existing in 1 ,

the State cows yielding less than 250 lbs. of butter per year are not I

kept at a profit. |l

The author discusses variations in the production of individual
j

cows, using illustrations from the records of the college herd, and I

gives suggestions for increasing the average production and for judging I

dairy cows.
I

A tabulated record of the college herd for 1898 is given showing

the cost of food and the amount and value of milk and butter pro-
'

duced by each cow with the corresponding profit or loss. The prin-
i

cipal facts presented in the record are summarized. The average
|

j

yield per cow was 5,653 lbs. of milk and 313 lbs. of butter. The best
j

butter cow produced 509 lbs. of butter, at a profit of $42.82 over cost ft

of food, and the poorest cow 172 lbs., at a loss of $4.09. The two |)

most profitable cows for butter were also the most profitable cows for
|

milk. Of the 4 cows in the herd producing butter at a loss, 3 were g

registered cows of the daily breeds. I
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The anatomical and physiological features of the dairy cow are

I
discussed at some length.

I A comparative study was made of individual cows as regards type

and economy of production. In most cases 2 cows of the same breed

representing different types were compared. Illustrated descriptions

^ are given of 12 of the cows of the herd, with deductions from their

records. The whole herd was divided into three groups correspond-

ing to the following types: (1) Dairy type, cows spare in form with

deep bodies; (2) beef type, cows with large frames and having a

tendency to lay on ffesh easily; and (3) cows lacking in depth and

width of body. The following table summarizes the record of the

i

college herd grouped according to types and breeds:

Average record of cows of different types and breeds.

Num-
ber of
cows.

Cost of
food.

Amount
of milk
pro-

duced.

Cost of
100 lbs.

milk.

Amount
of butter

pro-
duced.

Cost of
1 lb.

butter.

Profit
from

milk at
$1.00 per
100 lbs.

Profit
from

butter at
18e. per

lb.

Types: Dollars. Pounds. Cents. Pounds. Cents. Dollars. Dollars.
Dairv 16 41.66 6,190 69 351 12.0 20. 24 21. 49
Lacking depth 5 39.83 5,322 77 267 14.9 13.40 8. 36
Beef

Breed;
4 ! 38. 59 3, 916 100 217 18.1 .56 .55

Jersey 4 43.35 5,981 75 371 12.1 16.46 23.47
Grades 14 39.99 5,523 76 314 13.2 15.20 16.46
Guernseys 3 41.40 5, 140 83 293 14.3 10. 00 11.45
Ayrshires 4 40. 65 6, 166 69 266 16.0 21.01 7.32

Average of herd 25 40.80 5, 653 76 313 13.6 15. 72 15. 51

S

i
“The record shows that in our herd the dairy type is nearly equal to the Jersey

f

' and excels the other breeds in production of butter. The dairy type is equal to the

j

Ayrshires and excels the other breeds in the production of milk. On the whole

I

the comparison seems to show that, under the present conditions, the type of the
’ cow is more essential than the breed as indicating the ability to produce milk and
^ butter economically.”

^ Exercise for cows, B. Torssell {Meddel. K Landtbr. Styr. 1900.,

^ No. 63, jof). 170-17^).—Tqw cows were separated into two even lots,

one of which (lot A) was kept in the stable, while the other (lot B)

was driven about 3.5 kilometers back and forth daily for 10 days.

^ After 10 days the second lot was kept in, while the other one was exer-

' cised in the same way as lot B in the first period. The average yield

[

and fat content of milk during a preliminary period of 3 days and
!

! during the experiment proper are shown in the following table:

Alilk 2^'if'oduction with and ivithout exercise.

Preliminary.
I

With exercise. Without exercise.

Milk. Fat. Milk. Fat. Milk. Fat.

Lot A, 5 cows
Lot B, 5 cows

Liters.

63.47
58. 33

Per cent.

3. 48
3. 46

Liters.

.55. 29
55. 13

Per cent.

3. 60
3. 72

Liters.

57.91
54.87

Per cent.

3.42
3.48

Total 121.80 3.47 no. 42 3. 66 112. 78 3.45

4
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Ill the author’s opinion the eoiAclusion seems warranted that the pos-

sible lower production obtained by giving- the cows exercise in winter

is more than compensated for by the favorable influence of this prac-

tice on the health and the hardiness of the cows.

—

f. w. woll.

Dairy husbandry, C. B. Lane {New Jersey Stas. Ept. 1899^ pp.
189-196^ 20^2-269^ pi. dcjm. 1).—Deductions from the results of

dairy experiments previously reported (E. S. B., 11, p. 883) are quoted,

and a detailed account is given of dairy work during the 3"ear.

Soiling crojys (pp. 192-196).—-Tabulated data, including dates of

sowing and cutting, yield, and cost of productibn, are given for a long

list of forage crops grown for the dairy herd. Brief notes are also

given on the culture and growth of the different crops.

Experiments with different rations (pp. 202-220).—Seven tests of 14

days each and 2 tests of 7 days each were made with 2 cows to study

the inffuence of rations varying widely in character, upon the }deld

and composition of milk and the economic production of milk and

butter. The nine rations compared included the following feeding

stuffs in various combinations: Wheat bran, dried brewers’ grains,

linseed meal, oats, cornstalks, hay, silage, green clover, and sugar

beets. The nutritive ratios of the different rations varied from 1 : 4 to

1 : 14. The highest yield of milk and fat was produced on a ration

having a nutritive ratio of 1:6.5, and the lowest yield on a ration hav-

ing a ratio of 1:14. With one exception, changing from a wide to a

narrower ration increased the yield of milk and fat, and changing

from a narrow to a wider ration decreased the yield. A diagram shows

the yield and composition of the milk of the cows on the changing-

rations as compared with like data for cows in the same stage of lacta-

tion fed uniformly during the same period. The fat content of the

milk during the different periods ranged from 3.66 to 4.26 per cent.

Tabulated data in regard to the econom}^ of milk and butter produc-

tion on the different rations show a net gain over cost of food of 32.9

per cent greater on well-balanced rations than on poorly balanced

rations. The results of the study are summarized as follows:

“ (1) The feeding of irregular rations caused a wide variation in the yield of milk

and fat, and had a tendency to decrease the total yield.

‘‘ (2) The feeding of rations varying widely in respect to character and percentage

of coarse foods, and amount of different food compounds and total nutrients fur-

nished, had but little influence upon the composition of the milk.

‘‘
(3) Milk and butter were produced more economically from well-balanced

rations than from rations containing a sufficient quantity of nutrients, but not in the

proper proportion.”

An experiment with 4 cows comparing a “good” (balanced) and a

“poor” (unbalanced) ration was made in continuation of a similar

experiment already reported (E. S. B.
, 11, p. 884). The same cows and

practically the same rations were used as in the earlier experiment.
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The feedi-no- periods in the present case were shortened to 15 days.

On the* balanced ration 15.1 per cent more milk and 21. 9 percent more

fat was produced than on the imbalanced ration. The gain over cost

of food, however, was not marked. “As pointed out in the discussion

of the previous experiment, the advantage of the good and more ex-

pensive ration is a larger production from the same number of animals,

and thus a reduction in the capital required. ”

The yield and coirqjosition of milk ohtained when the intervals heUeeen

milkings are unequal and when they are equal (pp. 220-25T).—Seven-

day tests of 31 Holstein cows supervised b}^ the station are reported bv

J. G. Lipman, and the detailed data are summarized to show the aver-

age weekly variations in the fat content of the milk of individual cows,

proportionate yields of milk and fat at 3 daily milkings at unequal

intervals, average 3uelds of milk and fat per hour for the unequal

periods between milkings, and the average fat content of the milk of

the cows grouped according to age. Some of the author’s deductions

from the study follow

;

‘
‘ The difference between the highest and lowest daily average per cent of fat for any

7 consecutive days is under normal conditions nsually less than 0.45 per cent. . . .

“When the intervals between milkings are nnequal, there is a tendency to produce

proportionately more fat after the shortest interval.

“When the intervals between milkings are unequal, there is a tendency for stall-

fed cows to give proportionately more milk at the morning’s milking.

“When the intervals between the two afternoon milkings are equal, the yields of

milk are practically the same, but the yield of fat for the noon milking is greater.

“When the cows are on pasture, and the periods between milkings unequal, there

is a tendency to yield more milk, in proportion, at the noon milking.”

The average fat content of the milk of 6 cows, 2 years old, was 3.33

per cent; 6 cows, 3 years old, 3.62 per cent; 8 cows, 4 years old, 3.23

per cent, and 11 full-aged cows, 3.26 per cent.

In 2 experiments at the station to determine at what period of the day

the most milk and fat are produced and the highest and lowest percent-

age of fat found, 4 cows were milked at 5 a. m. and 5 p. m., and 5

cows were milked at 5 a. m., 1 p. m., and 9 p. m. In another experi-

ment to compare milking cows two and three times a day 4 cows were
milked at equal intervals twice a day during the first and third periods

and three times a da}" during the second period. . Complete data for

the 3 experiments are tabulated and the following summary is given:

“When the cows were milked at equal intervals twice daily, 51.9 per cent of the

total milk was produced in the morning, and 41.8 per cent at night. Of the total

fat, 50.6 per cent was produced in the morning and 49.4 at night. Of the 76 tests

for percentage of fat, 59, or over three-fourths, were highest at night.

“When the cows were milked at equal intervals, three times daily, 36 per cent

of the total milk was produced at 5 a. m., 32.8 per cent at 1 p. m. and 31.2 per

cent at 9 p. m. Of the total fat, 33.3 per cent was produced at 5 a. m., 35.1 per cent

at 1 p. 111 . and 31.6 per cent at 9 p. m. The highest percentage of fat occurred at
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1 p. 111 ., or the period nearest tlu’’ noon lionr, and tlie lowest percentage in the

morning.

“When 4 cows were changed from twice to three times milking, they gained 3.03

per cent in yield of milk and 0.78 per cent in yield of fat. The average per cent of

fat decreased 0.09.

“When 4 cows were changed from three times milking to twice, they decreased

10.3 per cent in yield of milk and 9.4 per cent in yield of fat, and the average per

cent of fat increased 0.04.

“The results of milking three times daily indicate that a third milking will not

pay as a regular farm practice.”

Cost of producing milk (pp. 257-260).—The cost of the milk pro-

duction of the herd is given for the year ended April 1, 1899. The
data contained in .the present report, as well as similar data for the

two preceding years, were summarized in the bulletin of the "station

previous!}^ referred to.

Soiling crop rotation (pp. 261, 262).— table gives the total yield

and amount of nutrients obtained per acre from the various combina-

tions of soiling crops grown during the year. A continuous supply of

forage was furnished the dairy herd from May 1 to November 1.

Dairying in relation to soil exhaustion (pp. 263, 264).—The amount
of fertilizing elements contained in the feeding stuffs purchased and in

the milk produced by the station herd for 3 years is given in tabular

form. The results show a decided gain to the farm in fertilizing

elements.

Record of the dairy herd (pp. 264-269).—A record of 12 cows is

given for the year ended April 1, 1899. The principal results are

summarized in the following table:

Records of best and poorest cows for milk and hidier production.

1

i

Annual
yield.

Value of product.

Cost of
feed.

Gain over cost of feed
with

—

Milk at
1 ct.

per lb.

Milkat
3 cts.

per qt.

Butter
at 20 cts
per lb.

Milkat
1 ct.

per lb.

Milkat
3 cts.

per qt.

Butter
at 20 cts.

per lb.

Milk production

:

Best cow
Pounds.

10, 169
5,090

6, 965

484
247
318

1101. 69
50. 90
69. 65

$139. 95
70.05
95. 85

$46. 32
46. 32
46. 32

46. 32
46.32
46. 32

$55. 37
4.58

23 33

$93. 63
23. 73
49. 53

Poorest cow
Average cow

Butter production:
Best cow . $96. 80

49.40
63.60

$50. 48
3.08
17.28

Poorest cow 1

Average cow 1

1

The average waste for 3 years in handling, cooling, bottling, and

delivering milk was 9 per cent.

Report of the professor of dairy husbandry, H. H. Dean ( Ontario

Agr. Col. and Expt. Farm Ryot. 1899^ yW- hli-RIf).—Notes are given

on the work of the dairy school during the year, and various experi-

ments, partly in continuation of previous work (E. S. R.,- 11, pp.

681, 683), are reported.

Care of milh for cheese nialing (pp. 55-58). —Experiments were con-
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I
ducted during the summer to study the effect of ditterent methods of

V . treatinent on the sweetness of milk and on the quality of curd and

eh-eese. During the hot weather aeration alone was not found sutficient

to keep milk- sweet over night and in good condition for cheese making

> the following morning. A small quantity of ice in a can set in the

* milk was more effective than aeration. Milking and aerating in the

stable or pasture did not seem to affect the occurrence of gassy curds,

nor did the rejection of the first milk drawn prevent this trouble. ‘‘A

good flavored starter in the milk seems to be the best remedy for gass}^

and other bad flavors. . . . When the cows are healthy and are fed

on clean food and are milked in a cleanly manner, in a clean place,

aeration is probably of no particular advantage to milk for cheese-

making.”

I

During July and August several experiments were made to deter-

mine to what temperature milk should be cooled on Saturda}- evening

in order to have it in good condition on Monday morning. The
results indicated that during the summer milk should be cooled to 58

to. 60°, and in hot weather to 50 to 55° in order to keep it sweet over

Sunday.

Careful v. rough handling of curd (pp. 58, 59).—In each of 3 tests,

1,200 lbs. of milk was divided into 2 equal lots and treated alike, except

that one lot was handled veiy roughly at cutting and during heating,

while the other lot was handled as carefully as possible. Careful

f

handling increased the yield of cheese. The quality was practically

the same in each case.

Curing cheese at different temjoeratures (pp. 59-61).-—Cheese made at

'! the college and at 2 factories was cured at temperatures of about 60,

lii 65, and 70°. Cheese cured at 60° lost about one-half per cent less in

j

weight than cheese cured at 70°, and was also better in quality. The
results were the same with cheeses weighing 30 and 75 to 80 lbs. In

11 experiments cheese cured at 69° for one week and then finished at

60 or 65° was compared with cheese cured at 60, 65, and 69° for the

= whole time. The results indicated no advantage in curing at high

.
temperatures for a week. The cheese cured at 60° scored the highest.

A hadflavor in cheese (pp. 61, 62).—Notes are given on the occur-

ence of a had flavor in curd and cheese in a large number of factories,

and a method for treating the curd to overcome the difficulty is quoted.

2Iethods of controlling temperature in cheese-curing rooms during hot

iceatlier (pp. 62-65).—Notes are given on the construction and cost of

subearth ducts in a number of factories visited by the author. The use

of water, fans, and compressed air for cooling curing rooms is also

briefly discussed.

Effect ofgjasture on thefat content of milk (pp. 65, 66).—The average

fat content of the milk of the dairy herd for 17 days before the cows
were turned out to pasture was 3.69 per cent in the morning and 3.8
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per cent in the evening. For the tirst IT days on pasture the average

fat content of the morning’s milk was 4.36 per cent, and of the even-

ing milk 4.47 per cent. The results agree with those previously

obtained.

Changes in colostrum milk during milkings (p. 66).—Determina-

tions with the Quevenne lactometer and Babcock test were made of the

milk of 5 cows for the first 21 milkings after calving. The addition

of sulphuric acid to the first and second milkings gave a decided

purple tinge to the precipitate. This is suggested as a method for

detecting colostrum milk. The data for the t6sts are tabulated and

summarized as follows:

‘
‘ There was a gradual decrease in the percentage of fat and the percentage of solids-

not-fat with three cows, and a decrease of the solids-not-fat in the milk of all five

cows from the first to the twenty-first milking. In the case of one cow, an Ayrshire

grade, the percentage of fat increased from the first to the twenty-first milking, while

another grade Ayrshire was lower in fat for the first eight milkings, then increased,

and afterwards decreased.

“Milk is not normal until the eighth or ninth milking after calving, and in some
cases the twelfth or fourteenth milking contains an abnormal proportion of solids-

not-fat.
’ ’

Dilution creamers or separators^’’ (pp. 67, 68).—Tests were made of

the Hydro-lactic, Wheeler, and Brampton cans in comparison with the

Cooley can. Milk was diluted one-half and set at room temperature

in the Hydro-lactic, Wheeler, and Cooley cans. Undiluted milk was

set in the Brampton and Cooley cans, which were kept in ice water.

The results showed little or no advantage in the use of dilution creamers

as compared with ordinary cans in which milk is set in ice water with-

out dilution. Setting for but 3 to 4 hours in the dilution process, as

recommended by the manufacturers of the dilution cans, was less satis-

factory than setting for a longer time. The dilution process lowered

the quality of the butter and lessened the value of the skim milk.

Ripening crecmi with different goercentages of starter (p. 68).^—The
cream was ripened without the use of a starter as compared with the

addition of 5, 15, and 20 per cent starter. ‘‘The starter caused the

cream to ripen more quickl}^, but there was little or no difference in

the quality of the butter. This agrees with the results obtained for

the past two years.”

Ripening cream at different temperatures (p. 69).—In each of 21

experiments made during July and August cream was divided into 2

lots, one of which was ripened at 70 to 75° and the other at 55 to 60°.

The yield and quality of the butter favored ripening at the lower

temperature, agreeing with results previously obtained.

Pasteurizing milk and creamfor hutter making (pp. 69-71).—Experi-

ments were conducted during April and May to study the effect of

pasteurization in butter making. The butter made in the experiments
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was sent to tY^o firms from which scorings were obtained. The results

are summarized in part as follows:

“There was less loss of fat in the skim milk from pasteurizing the whole milk

before separating.

“There was less volume of cream from pasteurized milk, but the cream was richer.

“ By using a starter after cooling there was no difficulty in ripening the cream from

pasteurized milk.

“The pasteurized cream churned in less time than the raw cream.

“The yield of butter per 1,000 lbs. of milk was 0.89 lb. greater from the unpas-

teurized milk. . . .

“All the trials indicated that butter from pasteurized milk had better keeping

qualities, although when first made there was little or no difference in the

quality. . . .

“Pasteurized skim milk kept sweet from 24 to 48 hours longer than the skim milk

from the ceparator where the whole milk was not heated to 160°.”

2fangels v. turnips fed to cows for hutter making (p. 71).—Butter

made from coy^s fed mangels scored 2.3 points higher than that from

cows fed turnips.

The dairy herd (pp. 71, 72).—A tabulated record of the dairy herd

of 23 COY'S for the year is giyen, with a summary of the principal data.

2LiJk tests at the fall fairs (p. 73).—Records of tests of dl cows are

tabulated.

Foreign coloring matter in milk, A. E. Leach {Jour. Amer.

Chem. Soc.^ 22 {1900), JTo. f TT- 207-210).—“Out of 23,098 samples

of milk collected throughout the State [of Massachusetts] during 5

years (1894-1898) 151 samples, or 0.6 per cent, were found to contain

foreign coloring matter. Of these samples about 88 per cent contained

annatto, approximate!}' 10 per cent were found with an aniline orange,

and about 2 per cent with caramel. . . . About 95 per cent of the

milks found colored in Massachusetts showed on analysis the fraudu-

lent addition of water.”

The method employed by the author for the examination of samples

suspected of being colored is described in detail.

The ripening of cream, H. M. Conn ( Connecticut Storrs Sta. Bui.

21,2?j). 2f).—This is a general discussion of the purposes, cause, and

control of cream ripening; the effect of different species of bacteria;

the use of pure cultures in the United States and Europe; results of

the use of pure cultures; methods employed in the use of pure cul-

tures; and the use of starters with and without pasteurization. The
author’s summary of the discussion follows:

“(1) The market price of butter depends in a large degree upon the character of

the ripening of the cream.

“(2) The only method the butter maker has of controlling this ripening is by the

use of ‘starters,’ followed by a maintenance of a proper temperature.

“(3) The most logical method of using these starters is first to pasteurize the cream
and then inoculate it with a pure culture of a favorable species of bacteria. This

method is almost universal in Denmark, but it produces very mild-flavored butter1
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and has not been extensively adopted elsewhere. It is better adapted to European
taste than to the taste of lovers of butter in the United States.

“(4) The use of starters without pasteurization has been quite widely adopted in

American creameries. This is a less logical method, but the results are satisfactory.

The butter obtained is more highly flavored than that from pasteurized cream.

“(5) The starter used may be either a commercial starter or a natural starter.

There is little to choose between them. The latter is more commonly used in the

United States. The question whether the one or the other should be used is largely

a matter of convenience.

“(6) The use of starters will not make good butter out of poor cream.”

Report of the bacteriological department, M. N. Ross
( OntaHo

Agr. Col. and Exjpt. Farm RjA. 1899, pj)' 96-100, fig. 1).—Mention is

made of the distribution of starters among various butter and cheese

makers, and brief notes are given on the use of starters.

Bacteriological examinations showed that cheese cured at a low tem-

perature had a higher bacteria content during the first few days than

cheese cured at a high temperature. Cheese made in the fall had a

higher germ content than cheese made in the spring and summer.

The superior flavor of cheese cured at a low temperature and also of

fall cheese is therefore attributed to the increased number of bacteria

present in such cheese. Bacillus coll communis thrived better in

cheese cured at a low temperature, and liquefying bacteria grew better

in cheese cured at a high temperature.

A species of Torula was isolated from samples of bitter cheese ob-

tained from several factories. The characters of this organism are

noted. This trouble which is known as '‘bitter milk” caused consid-

erable loss to cheese makers of Ontario during the summer. Further

investigations are necessaiy before suggestions for the exclusion of

this germ from milk can be made.

Two samples of water used in factories where much trouble from

gassy curd was experienced were examined. In each case a difierent

species of gas-producing bacteria was isolated. A pure culture of

lactic-acid germs was used with one of the gas-producing species with

very beneficial results.

Practical hints for the dairyman, F. S. Cooley {Massachusetts State Bd. Agr.

lipt. 1899, pp. 273-288).—This treats of soiling crops for dairy cows, cow stables,

selection and testing of cows, and the care of milk.'

Dairying, W. R. Sessions {Massachusetts State Bd. Agr. Rpt. 1899, pp. 45-73).—

A

general discussion of the subject.

Dairy farming, A. M. Soule
(
Tennessee Sta. Rpt. 1899, pp. 25-28, figs. 3).—A pop-

ular discussion on the selection, breeding, and testing of dairy cows, with sugges-

tions for keeping a herd record.

Feeding the dairy cow, A. M. Soule
(
Tennessee Sta. Rpt. 1899,, pp. 29-31, fig.

1).—This discusses in a popular manner the composition of milk, general principles

of feeding, and the relative value of pasture and soiling crops for milk production.

Several rations for dairy cows are suggested.

Mangels v. sugar beets for milk production, G. E. Day (
Ontario Agr. Col. and

Eipt. Farm Rpt. 1899, pp. 76, 77).—An experiment previously noted (E. S, R., 11, p.
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688) is summarized and a similar comparative test of mangels and sugar beets for

milk production is reported. The experiment included 4 cows and lasted 4 weeks.

“ Everything considered, these experiments indicate that there is very little, if any,

difference between mangels and sugar beets as foods for stimulating the flow of milk.

It must be remembered, however, that these experiments have no bearing upon the

relative value of these foods for maintaining life or producing fat.”

Mang-els v. sug-ar beets for milk production, G. E. Day {Ontario Agr. CoL and

Expt. Farm Bid. 110, pp. 46) .—An account is given of 2 comparative tests of mangels

and sugar beets for milk production previously reported (E. S. R., II, p. 688; 12,

p. 388)

.

Milking record experiment, J. A. Murray {Ann. Rpt. Field Fxpis. Agr. Dept.

Univ. Col. Wales, 1899, pp. 36-30).—Records of 5 herds of 5 cows each for 3 months

were obtained for the purpose of comparing Welsh Black and Shorthorn breeds of

cattle for dairy purposes. The results, while not considered conclusive, showed a

much larger yield of milk in favor of the Welsh Black breed.

Concerning the cows’ milk in Varna, Bulgaria, C. Strzyzowski {Oesterr. Chem.

Ztg., 3 {1900), No. 7, pp. 157, 158)

.

—The author reports analyses of 7 samples of milk.

He states that nothing corresponding to a modern milk control exists in Bulgaria

and the milk supply has been little studied. Where a control exists it usually con-

sists in determining the specific gravity and testing for the presence of starch or brain

matter, although adulterations of this kind are said to occur very rarely.

On the variability of the dry matter of milk and its value for judging
market milk, A. Reinsch and H. Luhrig {Ztschr. Uiitersuch. Nahr. u. Genussmtl., 3

{1900), No. 8, pp. 531-531).

The value of a regulated milk control for cities, A. Lamb {Ztschr. Untersuch.

Xahr. u. Genussmtl., 3 {1900), No. 7, pp. 473-475, dgm. 1).

Milk and milk bacteria, S. Serkowsky {Milch und Hire Bakterien. Warsaiv, 1900,

pp. 139; rev. in Ztschr. Untersuch. Nahr. u. Genussmtl., 3 {1900), No. 8, p. 591).

Lactic acid bacteria, M. E. McDonnell {Inaug. Diss., Kiel, 1899, pp). 60, pjls. 3).—
This contains the results of extended observations and investigations on the growth

of lactic-acid bacteria in different media, milk fermentations, and the morphology

and physiology of lactic-acid bacteria, and their maximum, minimum, and optimum
temperatures. A classification is given of the different lactic-acid germs and the

propagation of pure cultures for dairy purposes is considered.

The coagulation of milk by rennet, Duclaux {Ind. Fait., 35 {1900) ,
Nos. 30, pp.

333, 334; 31, pp. 341 , 343; 33, pp. 349, 350).—The action of rennet on the different

milk constituents is discussed. ,

Effect of sewage water on renneted milk, G. S. Thomson {Jour. Agr. and Ind.

South Australia, 3 {1900) ,
No. 11, pp. 911-914, figs. 3).—Sewage water obtained from a

drain running from a cheese-making room and added to pasteurized milk produced

a stringy and gassy curd. This trouble was observed in 2 factories.

The effect of churning on fat globules, G. A. Flickinger
(
Tennessee Sta. Bpt.

1899, p)p. 34-36, fig. 1)

.

—A popular discussion.

The normal bacterial invasion of the cow’s udder, V. A. Moore {Proc. Soc.

Prom. Agr. Sci. 1899, pp. 110-113).—The author calls attention to the bacterial inva-

sion of the udder as one of the sources of milk contamination, basing his discussion

of the subject mainly on investigations previously noted (E. S. R., 10, p. 1094; 12,

p. 184).

VETERINARY SCIENCE AND PRACTICE.

The problem of infection and immunity, A. D. Pawlowsky
{Ztschr. Ilyg. u. Infectionskrank.. 33 {1900)., Xo. 3^ ])p. 261-313).—In

this article the author reports the results of extensive experiments
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concerning the fate of pyogenic organisms in susceptible and immune
animals. After organisms have come to be located in the hypodermal
connective tissue, they are rapidly carried into the blood and internal

organs. This is accomplished largely by means of the lymph currents.

The observed microscopical facts in connection with this problem lend

no aid to the theory that pathogenic organisms may be carried from
the source of infection to other parts of the body through the agency
of phagocytes. Many pathogenic organisms which have become located

in the subcutaneous connective tissue are later excreted in the urine

and bile. This excretion is occasionally veiy extensive. The early

period of primary excretion of the pathogenic organisms is called by
the author the elimination period of infection. A bibliography of 130

titles on the literature of the subject is appended to the article?

Report of the biologist, J. Nelson {New Jersey Stas. Bpt. 1899,

pp. %7S-SW, pis. li).—The author reports that among the college dairy

herd as many abortions occurred during the year following the disin-

fection treatment as during the preceding year.

Details are given of a number of autopsies upon animals which had

been condemned after receiving the tuberculin inoculation. The author

gives a summary of observations extending over a period of 6 years

upon the college dairy herd wdth reference to the extermination of

tuberculosis in this herd. From observations made during this time,

the author concludes that allowance should always be made for indi-

vidual differences in the reaction to the tuberculin test; that, as a

general theory, a resting period of several months should be allowed

between any 2 tuberculin tests; and that the course of the disease does

not seem to be affected by tuberculin injections, either by way of aggra-

vation or alleviation of the disease. A general discussion is presented

of the contagiousness of tuberculosis, on the curative action of tubercu-

lin, on the advisability of a reinjection, the length of period between

injections, the rapidity of development of tuberculosis, and the detec-

tion of tuberculosis by physical symptoms.

The author made a study of a bacteriological disease of ducks which

resembled to some extent chicken cholera. An outbreak of this disease

occurred in a flock of 100 ducks and as the death rate became large it

was recommended that 1 per cent carbolic acid be given in the drinking

water and that an astringent be given in soft feed. These remedies

seemed to have a decidedly beneficial effect in checking the disease.

The author made cultures of the micro-organism and inoculated one of

the partly recovered ducks from the diseased flock. A mild attack of

the disease followed this inoculation. The disease in question seemed

to be confined largely to the small intestines. The liver appeared

normal and the other post-mortem findings were not strictly like those

of chicken cholera. Inoculations of pure cultures of the bacillus in

guinea pigs were without result.
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The author gives a detailed description of various bacteriological

. apparatus upon which improvements have been made, including a tube

carrier for a hand centrifuge, a thermo-regulator, sterile pipette for

plate cultures, and a test-tube holder. Notes are also given on the

use of the platinum loop and on methods of detecting tubercle bacillus

in tissues.

Results of the Lorenz method of inoculation against hog cholera

with Prenzlau vaccine during the years 1897-1899, E. Joest
' and A. Helpers {Berlin. Tierartl. WcJmschr.., 1900^ Wo. 11^ J>1J'

12Jf).—The number of hogs inoculated was 217,376. In general the

inoculations were endured by the hogs without any disturbance of the

general health conditions. The number of deaths which were attributed

to inoculation by this method was 10, of which 31 cases were not care-

fully investigated. One case showed necrosis of the cervical ligament,

3 erysipelas of the head, 1 peritonitis, 1 articular inflammation, and 2

gastro-enteritis. The number of cases of hog cholera which developed

in consequence of the injection of cultures was 202. In these cases the

disease was manifested within from 2 to 7 days after the inoculation.

Sixty-four of these cases recovered spontaneoushL The inoculation

failed to produce a sufficiently complete immunity in 155 cases which

became later infected with the natural disease. The question whether

inoculated hogs transmit the disease to uninoculated hogs was answered

in the negative in nearl}^ all the reports. Of the hogs which were
suffering with hog cholera, 68. 8 per cent were cured by the method.

Partial paralysis and crippling of swine, J. H. Reed and G. E.

Day {Ontario Agr. Col. and Exjpt. Farm Bid. 110., pj). 8-lA).-—During
the winter and spring months many pigs become somewhat paralyzed or

lame from an apparent rheumatic affection. In paralysis the appetite

is variable and the hind limbs are so affected that locomotion is scarcely

possible. In rheumatic affections the symptoms are similar to those

of paralysis, with the exception that the joints are frequently swollen

and sensitive. This form of paralysis is usually the result of digestive

disturbances associated with constipation. These digestive troubles

are due to overfeeding or improper feeding and lack of exercise. The
rheumatic troubles are mostly caused by improper buildings, poor
ventilation, or damp sleeping places.

The curative treatment for these affections consists largely in cor-

recting these faults in diet or surroundings, the use of a tonic, such as

mix vomica, and suitable purgatives. Under the head of ‘‘Correc-

tives,” the author refers to substances which are not strictly foods,

but which assist in bringing about a normal digestive action. Among
these substances ina^^ be mentioned fresh earth, ashes, and charcoal.

Suggestions are given as to proper plans for building the piggery, so

that damp floors may be avoided and proper ventilation secured.

8873—No. 1 -7
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Toxicological experiments with nitrate of strychnine upon
geese, ducks, chickens, and pigeons, J. Schneider {MonatsJt. Prakt.

TJiierh.^ 11 {1900)^ IVo. 6, 2P- —The experiments reported

upon in this paper included hypodermic injections of strychnine in

the breasts of domesticated birds and the feeding of strychnine by
way of the mouth. The general results obtained from these experi-

ments may be tabulated as follows:

Do^e. of striichnine per kilogram, live v:eight.

Given liypodennically. Given by way of mouth.

Therapeu-
tic dose.

Minimum
lethal
dose.

Therapeu-
tic dose.

Minimum
lethal
dose.

Geese
ilg.

0.4
0.5- .6

1.0

Mg.
1.0

0. 1-1.

1

3.0
1.0

Mg.
0.0

1. 5-2.

0

2. 0-3. 0
6.0

Mg.
2.5

3. 0-4.5
30.0
8.5

Ducks
Chickens
Pigeons .5- .75

From these data it appears that pigeons are least susceptible to

internal doses of strychnine so long as the experiments are confined

to therapeutic doses, while chickens manifest the greatest resisting

power against lethal doses. The experimental birds which were killed,

whether by internal or hypodermic doses of strychnine, were cooked

and eaten without experiencing any peculiarity in the taste of the

meat or any eli'ects from the strychnine.

Handbook of meat inspection for veterinarians, physicians, and judges,

R. OsTERTAG [Ilcmdbuch der Fleischbeschau fur Tierdrzte, Arzte und Richter. Stuttgart:

Ferdinand Enke, 1899, 3. ed., pp. 902, figs. 251, 2^1. 1 ).—This book is a general treatise

on the subject of meat inspection, and contains discussions of the following related

matters: Government regulations of the sale of meat, inspection of animals before

slaughter, inspection of carcasses, the normal appearance of various organs, abnormal

physiological conditions, general pathology of slaughtered animals from the health

officers’ standpoint, organic diseases of special importance, anomalies of the blood,

cases of poisoning, animal parasites, plant parasites, slaughter for acute infectious

diseases, j^ost-mortem changes in meat, coloring and inflation of meat, preservation

of meat, boiling, and steam sterilization.

The taking of samples for trichina inspection, C. Noack iDeut. Thierdrztl.

Wclinschr., 8 {1900), No. 8, jjp. 66, 67 ).-—Detailed directions for the selection of

samples from meat to be inspected in order that the inspection may give reliable

results.

The examination of condemned meat, H. L. Ellerman {Tijdschr. Veeartsenijk

en Veeteelt, 27 {1900), No. 2, j^P- 99-126 ).—A detailed account of the methods of

inspecting meat for the presence of various diseases.

The meat inspection law of the United States, R. Moller {Ztschr. Fleisch u.

Milchhyg., 10 {1900), No. 6, pp. 101-106).—A critical examination of the law of this

country concerning meat inspection.

The treatment of acute muscular rheumatism with acetanilid, E. Zixcke

(Dad. Thierdrztl. Wchnschr., 8 {1900), No. 8, iW- 65, 66).—This article discusses the

symptoms of muscular rheumatism and reports the successful use of acetanilid in

treating it.
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The determination of the value of tetanus antitoxin and its use in human
and veterinary medicine, E. Behring {Deut. Med. Wchnsclrr., 26 {1900), Xo. 2, pp.

9Q-S2).—The author states that in order that tetanus antitoxin may be fairly tested

it ismecessary that treatment with it shall be begun not later than 30 hours after the

appearance of tetanus symptoms. Intravenous injection is recommended in the

place of hypodermic.

Pathogenesis of local lesions of infectious origin, M. de Viedma {Gac. Med.

Vet., Madrid, 24 {1900), Xo. 159, p>p- 101-104 ).—A brief study of croupous and diph-

theritic membranes, gangrene, and tuberculosis.

The cocco-hacillus of Pfeiffer, G. Rosenthal {Compt. Rend. Soc. Biol. Paris, 52

{1900), Xo. 11, pp. 266-268) .—Experiments were tried with this organism in associa-

tion with other organisms of variable virulence. INIice inoculated with a mixture of

pneumococcus and this cocco-hacillus died of septictemia. Rabbits inoculated in the

lung with a mixture of cocco-hacillus and an old culture of staphylococcus succumbed

to pulmonary congestion in the course of a few days.

The bacillus of Koch in the milk of human tubercular patients, H. Roger

and M. Garnier {Compt. Rend. Soc. Biol. Paris, 52 {1900), Xo. 8, pp. 175-177).—
The tubercle bacillus was found in the milk of a tuberculous woman although there

was no evidence of mammary lesions. The author calls attention to the bearing of

this observation upon the question of the infectiousness of cows’ milk.

Serum diagnosis of tuberculosis, E. Benhix {Beat. Med. Wchnsclir., 26 {1900),

Xo. 14, pp. 224, 225).—Brief notes on the results obtained by the application of this

method to cases of tuberculosis of man.

The effect of different medicaments in the treatment of experimental tuber-

culosis, J. EIericourt and C. Richet (
Compt. Rend. Soc. Biol. Paris, 52 {1900) ,

Xo. 12,

pp. 275-278).—The authors conducted numerous experiments in inoculating dogs with

tuberculosis and in testing the therapeutic value of various medical agents. During

these experiments it was found that all such agents which were tried had a greater

or less effect in checking the progress of the disease. Among the substances which
were used, the following may be mentioned: Common salt, urate of sodium, aristol,

creosote, camphor, Liebig’s extract of beef, bichlorid of mercury, iodin, terebinthine,

lead, and thallium.

The present status of tuberculin injection, with special reference to prac-

tical experiments with this substance, Ostertag {Ztschr. Fleisch u. Milchhyg., 10

{1900), Xo. 7, pp. 121-180)

.

—The author discusses the literature of the subject with

reference to actual practical results which have thus far been obtained in different

countries in combating tuberculosis liy means of tuberculin.

Attention is called to the importance of destroying all animals in which clinic-al

evidence of tuberculosis can be seen, and especially cows Avith chronic cough, chronic

diarrhea, and tuberculosis of the udder. The author belieA^es that all dangerous

tuberculous animals may be destroyed and that by the aid of tuberculin herds of

cattle may be reared which are entirely free from tuberculosis.

The influence of oxygen under pressure on Koch’s bacillus in liquid cul-

tures, F. Arloing {Compt. Rend. Soc. Biol. Paris, 52 {1900), Xo. 12, pp. 291, 292 ).

—

Oxygen under pressure of from II to atmospheres exercises a very marked restrain-

ing influence upon the development of Koch’s bacillus in liquid media. The length

of time seems to be more important than the intensity cf the pressure. The influ-

ence of oxygen under pressure Avas sufficient to destroy completely the Aurulence of

cultures of the tubercle bacillus as shoAvn by subsequent experiments in inoculating

rabbits.

The treatment of tuberculosis in the nineteenth century, Bauailer {Berlin.

Klin. Wchnschr., 37 {1900), Xo. 14, pp- 293-298).—An account of the application of

various surgical and medicinal treatments for tuberculosis, together Avith notes on the

use of tuberculin for the diagnosis of the disease in its earlier stages.
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Tuberculosis in man and cattle, J. Law {Country Gent., 65 {1900), No. 2457, pp.

176, 177).—A controversial article in which arguments are presented to prove the

identity of human and bovine tuberculosis.

Prevention of bovine tuberculosis, E. Nocard {Jour. Ayr. [Paris'], 11 {1900),

No. 120, x>p. 56-59).—A general discussion of the regulations which have been found

most effective in controlling this disease.

An experiment in producing immunity against foot-and-mouth disease by
feeding cooked milk from diseased animals, Schmidt {Hessische Landw. Ztschr.,

70 {1900), No. 9,2)p- 108, 109).—The author conducted experiments during which 10

pregnant cows -were fed with cooked milk from other animals which were suffering

from foot-and-mouth disease. Each cow received 2 liters of such milk a day, which
had been cooked for a quarter of an hour. None of these cows contracted the dis-

ease although they were thoroughly exposed to infection.

An attempt to produce immunity against foot-and-mouth disease by feed-

ing cooked milk from diseased animals, Schmidt {Berlin. Tierdrzil. Wchnschr.,

1900, iVo. 8, pp. 86, 87).—The author states that he has recommended this method to

stock owners and farmers in producing immunity against foot-and-mouth disease. It

was observed that calves and pigs "were rendered immune against the disease by this

method. Ten cows received daily 2 liters of milk from cows which had had severe

attacks of the disease. The milk was cooked for 15 minutes. The cows were much
exposed to the disease but none of them contracted it.

Spaying cows, J. AVester {Tijdschr. Veeartsenij'k en Yeeteelt, 27 {1900), No. 2, pp.

127-162)

.

—This article contains an elaborate discussion of the spaying methods

which have been proposed by different authors, and a bibliography of the subject is

appended.

Milk fever, AA’’. 0. Robertson {Vet. Jour., 50 {1900), No. 298, pp. 183-189).—A
general discussion of the symptoms, etiology, and treatment of this disease.

The etiology of parturient paresis, AA"^. A. Thomas {Amer. Yet. Per., 23 {1900),

No. 11, pp. 798, 799).—The lesions of this disease are said to be in the brain and
spinal column.

Parturient fever, H. S. Smith {Amer. Yet. Rev., 23 {1900), No. 10, pp. 702-708).—
The author maintains that this disease is not due to disturbances of metabolic proc-

esses in the udder alone, but is due to general autointoxication. In the treatment

of cases of parturient fever, the author used iodid of potash by way of mouth and

not as injections in the udder. Good results were obtained by this method, and the

author suggests that hypodermic injections of iodid of potash might also give good

results.

General observations on the method of adherence of cestodes to the intes-

tinal wall, P. Mingazzini {Extr. Arch. Ital. Biol., 32 {1899), No. 3, pp. 12, figs. 6).—
From a study of microscopic sections of the scolex of cestodes attached to the intes-

tinal walls, the author jiresents a detailed account of the exact manner of such at-

tachment.

Parasitological notes, B. Galli-Yalerio {Centbl. Bakt. u. Par., 1. Abt., 27

{1900), No. 9, 2^p. 305-309, figs. 4)-—An account of an epizootic disease of laboratory

guinea pigs caused by Trichomonas cavise.

Poisoning with Agrostemma githago, K. Kroxacher
(
Wchnschr. TierheilJc. u.

Yiehzucht, 44 {1900), No. 12, pp. 109-115).—The author discusses the clinical symp-

toms of 5 cows which were supposed to have been poisoned by this plant. From a

study of these cases, the author came to the conclusion that the seeds, of this plant,

which were fed along with other material, had been crushed and that therefore the

saponin contained in them came in contact with the mucus lining of the stomach

and alimentary tract.

Pathological-anatomical conditions in poisoning by ricin, F. Muller {Beitr.

Path. Anat. u. Ally. Path., 27 {1900), No. 2, pp. 331-348, pi. 1).—Samples of the blood
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of experimental animals were drawn about 14 hours after giving a lethal dose of

ricin. Immediate changes were found to have been produced in the relative pro-

portion of the small lymphocytes, the large lymphocytes with round nuclei, poly-

nuclear cells, and eosinophilous cells. The marrow of hollow bones, the liver, and

kidneys were also examined under the microscope, and detailed descriptions are

given of the changes in their miscroscopic structure under the influence of ricin

poisoning.

Treatment of infectious diarrhea of calves with tannoform, Schuxhoff

{Berlin. TlerdrztJ. ^ychmchr., 1900, No. U- PP- 101, 102).— author reports that a

treatment of young calves with calomel and tannoform gave good results in prevent-

ing the appearance of this disease.

Husk or hoose in calves, M. J. Cleaey {Irish Agr. Organization Soc. Leaflet 9,

p. 1).—An account of the etiology and treatment of verminous bronchitis.

Public inoculation against hog cholera in Wurtemberg, Reinhardt {Lent.

Thierdrztl. Vdchn.sckr., 8 {1900), No. 13, pp. 109, 110).—

A

statistical account of the

number of animals inoculated, the quantity of inoculation material used for each

animal, and the price charged for the operation.

The preparation of a swine-plague serum, W. Niebel {Deut. Thierdrztl.

Wchnschr., 8 {1900), No. 10, p. 83).

Hydrophobia in the horse, C. W. Eddy {Agr. Student, 6 {1900), No. 6, pp. 113-

115)

.

—Brief notes on the symptoms of this disease.

Rabies in the District of Columbia, D. E. Salmon
(
V. S. Dept. Agr.

,
Bureau oj

Animal Industry Circ. 30, pp. 15).—A controversial article in reply to certain criticisms

upon the action of the Commissioners of the District of Columbia in issuing a muz-

zling order to prevent the spread of rabies. The circular is for the most part

occupied in establishing the proposition that rabies is a real disease.

The clinical diagnosis of rabies, Peter {Berlin. Tierdrzil. Wchnsclir., 1900, No.

12, pp. 133-136).—A report of detailed observations on the relative frequency and

value of various clinical symptoms in the diagnosis of rabies.

The lesions of rabies in dogs and post-mortem diagnosis of this disease,

G. Hebrant {Ann. Med. Vet. ,49 {1900), No. 2, pp. 76-81).—The most constant lesions

of this disease in dogs are found in the peripheral cerebro-spinal and sympathetic

ganglia, and consist in an atrophy, invasion, destruction of the nerve cells, and

formation of neomorph cells which appear between the nerve cells and their epi-

thelial capsule.

Fowl cholera, H. de Courcy {Irish Agr. Organization Soc. Leaflet 7, p. 1).—Popu-

lar notes on the nature and treatment of this disease.

Concerning diphtheria of birds, P. Cagny {Rec. Med. Vet., Paris, 8. ser., 7 {1900)

,

No. 4, pp. 83-85)

.

—Brief notes on the relationship between fowl diphtheria and
diphtheria of man.

Report of the bacteriological department, M. N. Ross
(
Ontario Agr. Col. and

E.cpt. Farm Rpt. 1899, pp. 93-96).—The author made a study of the roup of chickens.

A number of experiments were conducted in inoculating chickens suffering from this

disease with antidiphtheria serum. Only 1 chicken recovered as a result of the

inoculation, and it was doubtful whether this recovery was due to the serum or to the

good care given the fowls. The author reports a number of cases of mycosis in fowls,

and discusses the nature, cause, and methods of treatment of this disease.

Regulations for the control of contagious diseases of live stock, C. Curtice

{North Carolina Dept. Agr., Biol. Div., 1900, pp. 32, map 1).—This pamphlet contains

copies of the various regulations of the State regarding quarantine and the control

of contagious diseases in live stock, together with suggestions regarding the burial of

carcasses, the destruction of cattle ticks, and the treatment of tick fever.
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AGRICULTURAL ENGINEERING.

A new dairy barn, A. M. Soule ( Tennessee Sta. Bpt. 1899, jyj). 9-18^

figs. 11).—A description, with drawings, is given of the barn completed

at the station in the early part of 1899, at a cost of about $5,000:

“The building is a frame structure 54 by 73 ft. 6 in., exclusive of the silos, which
are 18 by 30 ft., and an annex which is 18 by 50 ft. . . . The silos are situated at j

the south end of the barn, some 10 ft. being under ground. This brings them on
i

-

a level with the basement, and, as they open into the cow stable, it materially lessens

the labor of feeding. ... \

“The annex on the west side of the barn is two .stories high. In the basement
-

|

are stalls for bulls and calves, while the upper story is devoted to the various wagons i

and implements needed in farm work. ...
“The barn is built into the side of a small hill. By the construction of -a retaining

;

wall, which also forms the foundation of the two interior sills, and by projecting the
'

barn forward on the face of the slope, a stable is secured opening on the ground level, «

and yet sufficiently protected on the north and west to keep it warm in winter. This l|

leaves two faces of the stable foundation exposed, so that a continuous row of win-
|

dows on the eastern and southern sides gives ample light and ventilation. This

method of construction brings the second floor on a level with the ground, and no
artificial bridges are necessary to enter the barn. ... |

.

‘
‘ The roof is trussed from above so as to leave the storage space in the clear. ...
“The factory system of exposed structural timbers was followed in the construe- . L

tion of the stable, and the spaces between the supporting timbers are inclosed with P
matched ceiling and the whole painted white. This gives an attractive appearance

;

and permits the walls to be washed whenever necessary. t

‘
‘ The cow stable is situated in the basement, and is provided with a Portland

|

cement floor, having a sloping surface. . . . The mangers face the exterior walls of

the barn.”
|

The construction of the mangers and stalls is the same as in the r

Wisconsin Station barn (E. S. R., 11, p. 595), except that it has been 1]

found necessary for experimental purposes to provide divisions between |
the mangers. |

‘
‘ This has been cheaply accomplished by cutting out a section of board the shape I

of the manger, hinging it over the lower angle of the stall division with hoop iron, f

placing a 2 by 6 scantling at the near side of the manger, and fastening the division • h
firmly by a sliding bolt lock. These partitions are so nicely adjusted that they

prevent the admixture of the different cows’ feed, and at the same time just sufficient
'

space is left to enable the free movement of water through the entire length of the

feeding trough. Their mobility and ease of adjustment is a decided advantage
.. |

when it becomes necessary to scour the manger. Stalls are provided in the stable for . \

30 cows.

“The basement also contains a stock-judging room where specimens of the differ-

ent classes of live stock are brought in and conveniently examined and scored by the

agricultural students. . . . Box stalls are provided also in the basement for sick

animals and for calves. Closets are conveniently placed for tools and .other sundries

needed in the stable. The milk room occupies the southeast corner, and is parti-

tioned off from the main stable so that the milk can be immediately removed and

kept where there is little danger of its being tainted. This room contains the aerator,

milk scale, composite sample jars, tables, and other accessories needed for keeping

the various records. The milk is immediately aerated and cooled after being drawn
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from the cow, and removed from the building. In the summer time an electric fan

is uged to cool the milk.

“The*feed room is provided . . . with scales and the necessary apparatus. . . .

“There are 3 silos, rectangular in form, with rounded corners, 10 by 18 ft. and 24

ft. high. Their combined capacity is between 250 and 300 tons. The first 10 ft.

below the ground is constructed of brick and cement work. Above that point they

are Iniilt of wood and painted with coal tar. . . .

“On the ground floor [of the barn] ample space is provided for storage. This part

of the barn is arranged so that the teams can drive right through and dispose of their

loads. ... A tool room is conveniently located in one corner, and contiguous to

this is a storage box for sawdust, which is used for bedding and is carried down to

the stable by means of a chute.

“A large experimental seed room is on this floor, which contains the machinery for

threshing the grains from the experimental plats, and also space for storing and sort-

ing the same until such times as they may be needed for use. A loft is built above

this room so that in case of bad weather the grains harvested from the plats can be

drawn in and housed here until threshed. On this floor is located the cutting and

grinding machinery, the thresher, and the motor for supplying power. The motor

is so placed as to run the grinding and cutting machinery from the same position.

The other machinery is driven by means of shafting.”

Irrigation ( Tradesman, 44 {1900) ,
No. 2, p. 62).—This article calls attention to the

growing importance of irrigation in the humid region and the need of the enactment

of proper laws for the control of the public water supply in the humid as well as in

the arid region.

The conquest of arid America, W. E. Smythe {New York and London: Harper

ii- Bros., 1900, pp. XVI-\-326, p>ls. 6, maps 3).—This book, by the editor of Irrigation

Age, discusses the history, development, and present status of irrigation in the arid

region of the United States from the economic standpoint, and is based upon mater-

ials “gathered by ten years of life, work, and study in various parts of the West.”

The first part of the book deals in a general way with the extent, characteristics, and
possibilities under irrigation of the arid region; the second discusses the social and
industrial development of the Mormon commonwealth in Utah, the Greeley Colony

in Colorado, Southern California, and the irrigated portion of the Great Plains; the

third discusses in some detail irrigation development in the several States of the arid

region; the fourth treats of such economic questions as the surplus people and the

means of colonizing them, and colony plans and institutions—their administration

and adaptation to changing conditions. A brief note on methods of irrigation is given

as an appendix.

The growth of irrigation in America, E. Mead {Irrig. Age, 14 {1900), No. 11,

pp. 376-385).

Irrigation in Idaho, W. Fawcett (*S'c/. Amer., 83 {1900), No. 10, p. 149, jigs. 4).

Agriculture and irrigation in the Rio Grande Valley, C. W. Kindrick {Sci.

Amer. Sup., 49 {1900), No. 1275, p. 20440).—

X

brief note.

Water supply and irrigation in Porto Rico, G. E. Mitchell {Irrig. Age, 14

{1900), No. 10, pp. 346, 347).—A brief note.

Irrigation methods in China, G. E. Mitchell {Irrig. Age, 14 {1900), No. 11, pp.

386, 387).

Australian irrigation farms {Sci. Amer. Sap., 50 {1900), No. 1283, pp. 20561,

20562).—A description of government work in irrigation by artesian wells in New
South Wales.

Water measurement and manipulation in Colorado, H. A. Crafts {Sci. Amer.,

83 {1900), No. 6, p. 85, jigs. 3).—A description of methods and results of irrigation in

the State.
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The maximum duty of water. The extent to which tillage may take the
place of irrigation, F. H. King {Irruj. Age, 14 {1900), No. 4, pp. 127-137).—

A

paper read before a farmers’ club in Kansas.

An irrigation plant in Provence, E. Farcy {Jour. Agr. Prat., 1900, II, No. 32,

pp. 206, 207, fig. 1).—A brief description is given of a plant in which water is raised

from a stream to a height of 25 meters by means of a turbine and pump, the turbine

being driven by water diverted from the stream by means of a barrage. The
arrangement of canals, siphons, and reservoirs and the results obtained from irriga-

tion are also noted.

The evolution of farm machines with some suggestions as to their use,

G. P. Smith {Massachusetts State Pd. Agr. Rpt. 1899, pp. 246-257).—This article dis-

cusses improvements made during the nineteenth century in plows, harrows, drills

and planters, weeders and cultivators, and mowers and reapers.

A station for testing agricultural implements at Paris, A. de Ceris {Jour.

Agr. Prat., 1900, I, No. 23, pp. 832-834, fig- 1)-—Mainly lists of names of^men who
have taken part in the work of this station, which was founded in 1889, and of the

various machines which have been tested there.

The construction of county roads and bridges, J. C. Nagle {pp. 14).—An
address prepared for the Good Roads Club of Brazos County, Texas, July 22, 1899.

STATISTICS—MISCELLANEOUS.

Twelfth Annual Report of Louisiana Stations, 1899 {Louisiana Stas. Rpt.

1899, pp. 16).—An account is given of the work at the Sugar Station at Audubon Park,

the State Station at Baton Rouge, and the North Louisiana Station at Calhoun. The
report also contains an outline of the report of the Geological Survey of Louisiana

for 1899, notes on the soil survey of the State now in progress, the organization ‘ lists

of the stations, and a financial statement for the fiscal year ended June 30, 1899.

Annual Report of New Jersey Stations, 1899 {Neio Jersey Stas. Rpt. 1899jpp.

XIX 512).—This includes the organization lists of the stations; financial statement

of the State Station for the year ended October 31, 1899, and of the College Station

for the fiscal year ended June 30, 1899; a report of the director reviewing the different

lines of station work; and reports of the chemists, assistant in horticulture, assistant

in dairy husbandry, biologist, botanist, and entomologist containing articles abstracted

elsewhere.

Twelfth Annual Report of Tennessee Station, 1899 ( Tennessee Sta. Rpt. 1899,

pp.80).—This includes the organization list of the station; a report on the staff and

general work of the station, with a more detailed outline of the present and proposed

work of the agricultural department; a financial statement for the fiscal year ended

June 30, 1899; outline of a ten weeks’ course in agriculture; a description of a new
dairy barn; and miscellaneous articles abstracted elsewhere.

Report of the experiment station at Lyngby, Denmark, for 1898, K.

Hansen {Tidsskr. Landbr. Planteavl, 6 {1900), j^p- 57-78).

Report of the experiment station at Tystofte, Denmark, for 1898, N. P.

Nielsen {Tidsskr. Landbr. Planteavl, 6 {1900), pp. 79-81).

Report of the experiment station at Askov, Denmark, for 1898, F. Hansen

{Tidsskr. Landbr. Planteavl, 6 {1900), pp. 82-96).

Report of the experiment station at Vester-Hassing (Knoldgaard), Den-
mark, for 1898, A. J. Hansen {Tidsskr. Landbr. Planteavl, 6 {1900)', pp. 97-109).

Crop Reporter {U. S. Dept. Agr., Crop Reporter Vol. 2, Nos. 1-3, 8 each ).

—

Beginning with No. 1 of the present volume this publication combines the monthly

crop reports and a publication for the exclusive use of crop correspondents previously

issued by the Division of Statistics of this Department. In addition to statistical
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; : data on the condition of crops in the different States and Territories in May, June,

J and July,* these numbers contain statistics and popular articles on a variety of sub-

( jects, such as New York State canals, agriculture in India, methods for estimating

i areas of land, sheep grazing on forest reserves, principal crops of Germany for the

years 1893-1899, the distribution of the area of production, jute crop of India, the

j
origin of seedless orange culture in the United States, the 1900 wheat crop of British

India, and pear blight.

|j

The cotton crop of 1898-99, J. L. Watkins {U. S. Dept. Agv., Division of Sta-

,i tistics Bui. 17, misc. ser., pp. This contains statistical data on the cotton crop of

1
1

the different States and Territories as shown by the movement of cotton from the

i f plantation to points of export or consumption and also statistical information on

i

I

cotton mills in the South and amounts of cotton purchased by them, the Sea Island

I
;

cotton crop of 1898-99, the value of the cotton crop of 1898-99, comparative acreage

. I
and production, the cost of picking cotton, exports of cotton from United States

J|
ports, consumption of American cotton by foreign countries, the world’s consumption'

I
of cotton, cotton acreage since 1894, and cotton crops since 1893. The total cotton

:
crop for the year is estimated at 11,189,205 commercial bales, valued at $305,467,041.

I

Of this the Sea Island crop amounted to 67,791 bales valued at $3,594,245.

|!
The development of the American cotton industry, F. Hart {Jour. Franklin

I

Inst., ISO {1900), Xo. 3,pp. 161-172).

I

Cotton movement and fluctuations 1894 to 1899, Latham, Alexander & Co.

!

(A>R’ York: 1899, pp. 151, figs. 6).

!

The sugar industry and the manufacture of rum in Porto Rico, E. Delafond

{Suer. Indig., 56 {1900), No. 2, p>p. 40-42).

! Sugar industry of Porto Rico, E. Delafond {Internal. Sugar Jour., 2 {1900), No.

20, 432, 433).—A discussion of the conditions and possible future of the pro-

:
' duction of cane sugar in Porto Rico.

The peanut-oil industry, R, P. Skinner {U. S. Consular Rpts., 63 {1900), No.

236, pp. 82-87)

.

—The manufacture of peanut oil in France is described and statistics

! are given concerning the source of the peanuts used for the purpose, their market

!; value, etc.

Agricultural returns for Great Britain for 1899 {London: Wyman & Sons,

1900, pp. XL IT -f 261 )
.—This report shows the acreage and produce of crops, prices of

grain, and number of live stock, with agricultural statistics for the United Kingdom,

British possessions, and foreign countries.

j

Station publications {Kansas Sta. Bui. 94, pp- 56-67).—A complete list of station

'publications is given, those out of print being indicated. The principal subjects

treated in the publications are indexed.

i

Finances—meteorology—index {Maine Sta. Bui. 58, pp. 8 -j- 159-171).—This was

published as a part of the Annual Report of the station for 1899 (E. S. R., 12, p. 297).

German Agriculture at the end of the nineteenth century, Werner and
; Albert {Arb. Deut. Landiv. GeselL, No. 51, ^yp. 96).—This is a memoir written on the

I
occasion of the World’s Fair at Paris and summarizes the progress of German agri-

{t
culture during the past 25 years along the following lines: Soil culture; agricultural

I

chemistry; manuring; field crops, including rye, wheat, barley, oats, potatoes,

! legumes, sugar beets, fodder crops, and commercial crops; stock farming, dealing

with horses, cattle, sheep, hogs, and goats; and technical agriculture, such as dairy-

ing, sugar-beet manufacture, manufacture of spirits and starch. A final chapter on
the agriculture of Germany in the past, present, and future concludes the work.

The development of agricultural instruction in Germany and the sem-
inary for agricultural teachers in the University of Leipsic, G. John {Filh-

: Unfis Landw. Ztg., 49 {1900), Nos. 11, pp. 4O6-4II; 12, pp. 445-449; 13, pp. 473-479).

8873—No. 4 8



NOTES,

Np:bkarka Station.

—

At a recent meeting of the .board of regents, E. Benjamin
Andrews, chancellor of the university, was appointed director of the station, and
T. L. Lyon, who during the interregnum has been acting director of the station, was
appointed associate director.

New Hampshire College and Station.

—

Marion lines, M. S., has been appointed

instructor in veterinary medicine and assistant in dairy husbandry, lioscoe H.

Shaw, assistant chemist, resigned September 15 to take a position in the Wisconsin

University and Station. David B. Bartlett, B. S., has been appointed assistant in

bacteriology.

Ohio Station.

—

J. C. Burneson, V. S., has been appointed veterinarian of the

station.

Oklahoma Station.—At a recent meeting of the board of regents, A. B. McRey-
nolds was appointed assistant in chemistry, vice A. G. Ford, resigned.

Rhode Island Station.—Cooper Curtice has been engaged as biologist, vice G. W.
Field, resigned. The station has from time to time made exhibits of its i:>roducts at

the county fairs, in connection with the educational exhibits of the college, which

have attracted considerable attention. Members of the station staff are preparing

timely notes on the work of the station for local agricultural papers, and are making

some little effort to visit farms in different sections with a view to getting into closer

touch with the farmers and with their needs. There has been an unusual demand
for the poultry publications of the station.

Tennessee Station.—The agricultural department has recently prepared a per-

manent exhibit of the products of the station farm for the past year for the use of the

Knoxville Chamber of Commerce, to be sent to the various farmers’ meetings in

the State to inform them in a graphic way of the lines of work conducted and the

progress being made. It consists of twenty-five large, double, oak-framed cases that

call be closed and locked and transported readily from place to place. This exhibit

was prepared at a cost of about $500, provided by the Knoxville Chamber of Com-
merce. Already it has done much good and has materially aided in drawing the

attention of the farmers toward the station and its work. It has proven the most

effective means yet found of demonstrating to the farmers the aid the station can be

to them in their work.

Texas College and Station.

—

J. W. Carson, who for some years was foreman of

the farm, has been elected superintendent of the farm. A. M. Ferguson, assistant

horticulturist, has resigned to accept the position of assistant botanist in the Univer-

sity of Texas.

Utah Station.—Ephraim G. Gowans, M. D., has been appointed biologist of the

station, and B. K. Jones, assistant at the Massachusetts station, has been appointed

assistant chemist.

Vermont Station.—A. W. Edson, A. B., has been appointed assistant botanist.

Wisconsin University and Station.—F. W. Woll, chemist, has been granted a

year’s leave of absence, which he will spend in study in Germany.

400
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1 Much attention has been given during the past year to questions

1 II relating to the more perfect organization of the experiment stations.

, !
As the stations develop, the importance of a clearer definition of

the functions of different officers in administration and investigation

becomes more apparent. Conditions which existed when institutions

I

for higher education and research were established in this country

:’|
have materially changed, and the old forms of organization are now in

ijfl many cases a serious hindrance to their best development.

}
The experiment station is by law organized as a department of the

‘ college with which it is connected. It differs from the ordinary col-

' I lege department in being charged with the work of investigation,

fi rather than instruction, and in having definite relations with a great

: I industry, for whose promotion it was especially established. Through

I its correspondence, publications, inspection service, and association

I with the farming community it has an increasing amount of business

^ not immediately relating to its investigations but requiring special

: I knowledge and skill for its successful discharge. To do most effective

work the operations of the station must proceed in accordance with a

' well-matured plan which involv^es the cooperation of different mem-
bers of the staff.

So extensive and important has the business of the stations become
I that their proper management requires the time and energy of an execu-

j
i

tive officer, or director. In some cases it may still be possible for the

I ' director to conduct investigations in some special line or do a limited

I"! amount of teaching, but as a rule he can do little beyond attending to

I
I

( administrative duties. In a number of institutions prudential reasons

\ f
of various kinds have led to the combination of the offices of president

1
]

and director. Whatever justification there may have been for this in

I'l

the past, there is little excuse for it at the present. The duties of the

!: college president are too manifold and onerous to peimiit his giving
s much attention to the special needs of an experiment station. His

!

directorship almost necessarily becomes a nominal affair. This arrange-
' ment has not worked well, and should be universally abandoned.

| As regards the business of the station, the director should be clothed

| with a large measure of authority and consequent responsibility
;
should
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plan and supervise its work and expenditures, and control its staff to

such an extent as will bring them together to work as a unit for the

promotion of the station’s success. The members of the staff should
'

be directly responsible to the director on all matters relating to the i

station, whatever their position may be in other departments of the
j

college, and should expect to transact station business through the '

director rather than through the college president or the governing

board. A proper independence in the conduct of investigations, or

parts of investigation, in their respective specialties, and just credit ^

for their share in the station’s operations as set forth in publications,

or otherwise, may, it is believed, be amply secured for the expert offi-

cers of the stations at the same time that good discipline is maintained

and ample provision made for united effort.

No class of men need to readjust their professional code to the modern
requirements of the organization of great scientific and educational

enterprises more than college professors and scientific specialists. A .

way must be found by which teaching and research can be conducted

on a system which combines liberty with law. The old regime of the

entirely independent teacher and investigator has passed away. The
specialization, which is simply a form of the division of labor well-

,

known in industrial pursuits, carries with it a necessity for combination

of workers in educational and scientific institutions as well as in manu- j

facturing establishments. In a way hitherto unknown scientific men j

will be called in the future to work together for common ends.
"

One of the greatest difficulties in the management of these institu- ^

tions arises from the fact that while specialization has narrowed the

field and outlook of the individual officer, there has not been a corre-

sponding recognition of the necessity of readjusting the form of*{

organization and the spirit of the worker to meet these new conditions.
'

At no time has there been greater need of the cultivation of an earnest

and enthusiastic esprit dm corps among the rank and file of educationaL,

and scientific workers. Obviously it should especially be a virtue
.

characteristic of men connected with public institutions. The officers

of our agricultural colleges and experiment stations are public func-

tionaries employed to advance very important public interests. W ith

them the good of the community, as involved in the success of the

enterprise with which they are connected, should be the ruling motive

of action. The fame and emoluments of the individual worker should

be subordinated to the requirements of concerted action for a common ,

end. And yet in the long run it is believed the individual worker as

well as the institution will profit b}^ a loyal and self-sacrificing dis-

charge of common duties; for union of effort will bring greater suc-

cess, and whenever a college or a station is strong and flourishing-

credit is reflected on every worker who has contributed to this issue.
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The tide is running strongl}^ toward a more compact organization

and a^ greater unification of the work. On the whole those stations

which have a strong organization and administration are meeting with

the largest measure of success.

Observation leads to the belief that a widespread difl'erentiation of

the investigator from the teacher is gradually taking place. A certain

number of men are more and more devoting themselves to the work of

investigation and succeeding in it. Others are just as certainl}^ losing

their interest and activit}^ in such work. In this as in every other

walk of life the personal bent and natural fitness of the man manifests

itself as an important element of success which should be reckoned

with by those having the administration of our colleges and stations.

This difierentiation of the investigator from the teacher is not prevented,

though it maj^ be hindered, by the double duty which is required of

many station and college men, but there is little doubt that in a large

majorit}^ of cases the requirement of so large an amount of elementary

instruction from men who have been appointed upon the station stalls,

presumably by reason of their training and fitness for agricultural

investigation, is an arrangement which has little if anything but expe-

diency to commend it. From the point of view of the station this

expediency is exceedingly doubtful. As Dr. Jordan very truly said in

his paper at the last convention of the Association of American Agricul-

tural Colleges and Experiment Stations, “The interests of our stations

and, above all, the interests of our agriculture demand that the director

and leading members of the stall' shall be, first of all, workers for the

station, and shall give to its proper activities their highest thought and

their best energies. . . . It is entirely out of the question for our

college professors to be tied to the insistent daily duties of instructing

students and at the same time maintain the close, well-informed, and

broadly helpful relation to the needs and conditions of agricultural

practice. The experiment station, with an annual income second to no

other department in most colleges, should not be in an}^ sense an

appendix to class-room instruction, nor was it ever intended that this

should be the case. It should have a strong, well-defined, and inde-

pendent individuality.”

Because a man is required to teach many hours he does not thereby

become a successful teacher. The research which he is compelled by
pressure of college work to carry on during vacations and at night

ma}" nevertheless be his real mission. It will be well if boards and

presidents will consider more fully the actual state of things, and make,

as far as possible, such a readjustment that the investigator will be

left very largely to investigate and the teacher to teach.



FOURTEENTH ANNUAL CONVENTION OF THE ASSOCIATION

OF AMERICAN AGRICULTURAL COLLEGES AND EXPERI-

MENT STATIONS.

E. W. Allen, Ph. D.

Office of Experiment Stations.

This year being the twenty-fifth anniversary of the establishment

of agricultural experiment stations in this country as State institu-

tions, it seemed especially appropriate that the convention of the

Association which represents the combined interests of these institu-

tions and the colleges with which they are affiliated should be held in

the State where the station movement had its birth. The sessions on

November 13 and 15 were held at New Haven, Conn., in the assembly

room of the Sheffield Scientific School, and those of November 11, at

Middletown in Judd Hall and the chapel of Wesleyan University.

The meetings were well attended and the representation was quite

general, delegates being present from every section of the countiy

and a considerable number coming from the far West. In all, 116 dele-

gates and visitors registered, representing 38 States and Territories

and 68 institutions. The opportunity afforded for looking over the

two stations in Connecticut and those in some of the adjoining States

was embraced by many of the delegates who came from a distance.

GENERAL SESSIONS.

The general sessions were presided over by President J. E. Stubbs,

of the University of Nevada, who delivered the presidential address on

the first evening of the convention. This was a scholarly discourse

on the subject. What is of most worth in modern education? The
answer to this question the speaker conceived to be the exaltation of

ethical values, “for the reason that ethical values are fundamental and

paramount in the ideas and ideals of modern education—the ideas as

representing present methods, organization, and spirit, and the ideals

as setting forth the high aims of ceaseless progress toward educational

perfection.” Modern education seeks the development and the train-

ing of those human powers which make for individual worth and social

well-being, and he urged the importance of maintaining this union

of training for service and of culture for life up to the end of the

broadest and most privileged education. He pointed out that “the

purpose to be achieved by educators of the present time should be to

404
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make ethical or moral values the guiding and controlling principle in

the application of scientific method to education and to the organiza-

tion of every school, college, or university.” Speaking specificalty of

the duty and obligations of the colleges and universities embraced by

the Association, he said: ‘‘The}^are indeed national institutions of

learning, and in their plans and systems of stud}^ and organization

the}^ ought to give preeminence to those subjects which will secure the

best results in our national life. If, as has been said, philosophy is

the morality of science, and political economy is the morality of

industiT, commerce and agriculture, and natural law the moralit}^ of

legislation, and social science the moralit}" of history and politics, then

these moralities must be the crowning subjects of education in these

national institutions of learning. These represent the liberal element

that must pervade all technical courses of instruction. Systematic

moral teaching demands a first place.
”

The report of the executive committee, presented by H. H. Good-

ell, chairman, mentioned the favorable legislation secured at the last

Congress, providing that if at an}^ time the proceeds from the sale of

public lands is insufficient to meet the annual appropriations for the

land-grant colleges the deficiency shall be paid from any money in the

Treasury. A section has been incorporated in a bill now before Con-

gress, making the libraries of all the land-grant colleges depositories of

Government publications. Only 25 of these colleges are now desig-

nated depositories and their continuance as such is not insured. In

this connection, steps haA^e been taken by the executiA^e committee to

insure the more prompt delAery of public documents to the designated

depositories. In accordance with instructions from the last conA^ention

the executive committee secured a place on the programme of the

National Educational Association for 1900, in order to present the

mission and scope of the land-grant colleges in the Americail system

of education, and the paper was presented by President Beardshear, of

Iowa, at the meeting held in Charleston, S. C. The committee called

attention to repeated violations of the franking prmlege, and recom-

mended “that a codification of the postal regulations be made and sent

to each president and director, urging his strict compliance with the

law.”

President Hadley, of Yale UniA^ersity, addressed the Association

briefly, after which a recess was taken to enable members of the Asso-

ciation to meet him.

The report of the treasurer showed that the expenditures during the

year had amounted to $2,019.08, leaving a balance of $112.97 in the

treasury.

The report of the section on horticulture and botany, presented by
S. A. Beach, showed that in the work of teaching increased attention

is being gwen to physiological botany. Attention was called to the
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growth of nature study and extension work and the recent establish-

ment of a chair of university extension at Cornell University. The
work of the station horticulturists as evidenced by their publications

was classified, showing that much the largest amount of the printed

matter, aggregating nearly one-fourth, related to variety testing, horti-

cultural methods and management ranking second. In reply to the

question as to the lines of investigation considered of most importance,

the opinions of 44 horticulturists were summarized, bringing out the

fact that opinion is at present about equally divided in regard to the

importance of plant breeding and variety testing. “There is undoubt-

edly greater need for variety testing in some sections than in others.

In those States where horticultural interests have become well estab-

lished it is vastly more important to understand more fully the scien-

tific basis of horticultural operations than it is to increase the list of

horticultural varieties which are adapted to those sections.” Pro-

fessor Beach referred to the frequent pressure on the horticulturists to

do work of a more popular character, and the numerous demands made
upon their time and funds for work which is not strictly experimental,

showing that in many cases real investigation was practically pre-

cluded by the conditions imposed. He urged greater opportunities,

in the way of time, funds, and competent assistants, for conducting

more scientific investigations in horticulture.

In the report of the section on entomology H. Garman reviewed the

present condition of entomological work at the colleges and experi-

ment stations, indicating that much progress is being made in the

specialization of the work of entomologists and in the improvement of

facilities for research and instruction. About 90 per cent of the col-

leges and stations now employ entomologists. He noted the growth

in recent years in the amount of inspection work required of station

entomologists and discussed the best methods of managing this work.

It was shown that the inspection of nurseries has led to the exercise

of greater care on the part of nurserymen, which has diminished the

prevalence of all kinds of injurious insects. The necessity for effi-

cient assistants, especially where inspection work is carried on, was

emphasized.

The report of the section on mechanic arts was read by C. S. Murk-

land. This traced the growth and popularity of the mechanic arts

department of the colleges, and pointed out the present relative sig-

nificance of its courses and the limitations of its work.

The committee on the collective experiment station exhibit at the

Paris Exposition made its final report through H. P. Armsby, its

chairman. This report described the plan of the exhibit, its prepara-

tion and installation, and recommended that the exhibit be kept intact

and installed as a permanent exhibit at some place in Washington.

The informal report which has been received of the recommendations
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made by the class jiuy indicates a liberal recognition of the merits of

the exhibit as a whole, and of its separate parts. No formal notice

has been received, however, of the awards as finally made by the

superior jury, which passed upon the recommendations of all the

juries.

The report of the committee on engineering experiment stations was

presented by C. S. Murkland. No attempt had been made to secure

Congressional action during the past year and the outlook in that direc-

tion was considered less favorable than formerly. The committee

accordingh" recommended its discontinuance. In adopting this recom-

mendation the Association recorded its judgment that ‘‘such stations

are demanded by the industrial necessities of the age and should

receive favorable consideration b}^ Congress in view of the inestima-

ble benefits that would accrue from them to the people.”

The committee on graduate study at Washington made the follow-

ing recommendations, which were adopted b}^ the Association: “In

view of the improbability that the Smithsonian Institution will adopt

the suggestions of this Association regarding the organization of a

Bureau of Graduate Study, your committee recommends that the

Association take no further action in this direction. The committee

also believes that for the present further advantage should be taken

of the foundation already successful!}" laid by the Secretary of Agri-

culture, and it therefore recommends that the Association express its

appreciation of the practical efiorts which he has made on behalf of

this movement, and ask him to consider the practicability of enlarging

the present plan for graduate study in that Department, and, if he

deems it wise, to invite the cooperation of other departments of the

Government, in order that wider opportunities may be open to the

graduates of the institutions represented in this Association, as well as

of other institutions, to engage in graduate study and research in con-

nection with the work of the National Government.”

Dr. Bernard Dyer, of London, England, attended the convention

as the representative of the Lawes Agricultural Trust, and delivered

a course of three lectures based principally on the investigations,

at the Rothamsted Experiment Station, of soils which have been in

continuous wheat culture. Samples of the soils from plats which had

received different fertilizing materials or none, representing different

depths up to 90 in., have been taken at intervals of several years,

the last series reported upon being taken in 1893, after being in

wheat for 50 years. In all, between 4,000 and 5,000 samples have

been studied. Dr. Dyer’s lectures dealt with the results of these

studies as related to the principal fertilizing ingredients and chlorin in

the soils, their availability, migration in the soil and subsoil, leaching,

etc. The fallacy of soil analysis without reference to the form or
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availability of the constituents was shown very forcibly; for instance,

in some cases over a ton of nitrogen per acre was found within the

first 9 in. of soil, but the crop showed that it was starving for lack of

available nitrogen. As a rule, the Rothainsted soils contain only about

30 to 40 lbs. of nitrogen per acre which is available under the most
favorable conditions. Continuous wheat culture was shown to be of

necessity an extravagant practice, as the wheat is harvested before

nitrification in the soil is completed, and there being no crop to take up
the nitrified nitrogen the nitrates are washed out by the rains. The
indications are that very little nitrification takes place in the depths of

the subsoil, and that these stores of nitrogen are unavailable to plants

to any degree. A study of the drainage waters indicates that the

ammonia salts rob the soils of lime, rather than the nitrate of soda, as

sometimes claimed. Many other interesting points were brought out

in regard to the chlorin content of soils, the availability as affected by
different fertilizer mixtures, and the effect of other conditions on the

rise and fall of the fertilizer elements in the soils. The investigation

is one of the most extensive and systematic of its kind, and affords

much material for careful study. It is expected that Dr. Dyer’s lec-

tures will be published later by the Department.

Besides resolutions of thanks to Dr. Dyer, the Association adopted

a memorial expressing its high appreciation of the life and work of

the late Sir John Bennet Lawes and his associates at the Rothamsted

Station.

A carefully prepared and eloquent address on the career of the late

Senator Justin S. Morrill, of Vermont, was delivered by President

G. W. Atherton. President Atherton’s close association with Senator

Morrill for many years and his intimate familiarity with the history

of the movement for the establishment of colleges and experiment

stations under national auspices enabled him to treat this subject in a

very thorough and satisfactory manner, so that his address will have a

I

permanent historical value. By vote of the Association it is to be

published separately.

One of the most important subjects on which the Association took

action was the report of the committee on cooperative work between

the Department of Agriculture and the experiment stations. This

was carefully prepared by a representative committee after consulta-

tion with the directors of the stations, and was unanimously adopted

by the Association. It commended the attitude of the present Secretary

of Agriculture towards closer cooperation between the Department

and the stations, and pointed out the different ways in which the two

institutions might aid each other. It also outlined the principles on

which, in the opinion of the committee, the joint work should be

arranged and conducted. It was held that both the Department and

the stations should feel entirely free to propose or decline cooperative
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work; that in undertaking' such work the autononi}" of the stations

should be preserved, and the arrang'ements made between the stadons,

as such, and the Department, as such, instead of through individuals;

that the cost of cooperation should be borne jointty b}" the station and

the Department; that the results of the investigation should be avail-

able to both institutions,
.

priorit}^ of publication being a matter of

mutual agreement at the outset, and that reasonable mutual assurance

should be given of continuance until the work undertaken is completed.

‘‘Your committee deems it veiy desirable that independent work be

not undertaken in the several States by the Department without the

knowledge of the station or consultation with the station, particularly

along lines of investigation in which the State station is engaged.

Whenever cooperation with practical men in the States is desired b}^

the Department in investigations, it is suggested that the State station

be the agenc}^ through which such cooperation is conducted.”

The day spent at Middletown was especialh' interesting and enjo}"-

able. A general session was held in the chapel of Weslej^an UniversiW

in the forenoon, at which the delegates were welcomed by President

Bradford Raymond, and interesting papers presented b}- W. H. Jordan

on American agricultural experiment stations, and b}- W. O. Atwater

on the History of the Connecticut experiment stations. Lunch was

served in the gymnasium, after which the Atwater- Rosa respiration

calorimeter was viewed in operation and explained by Professor Atwater

and his assistants. Section meetings Avere held during the afternoon,

following' which an informal reception was tendered the delegates at

Professor Atwater’s residence.

In his paper on the American stations Dr. Jordan rcAdewed the rise

and rapid growth of the experiment-station movement in this country,

and, after enumerating jnany of the more important results of the

work of the stations, considered their general organization and the

relations of station workers to the colleges in the matter of teaching.

He pointed out A^ei*}" forcibly the evils resulting to station work from
requiring excessive college duties, and urged the necessity for “a
station director who is that and nothing more. In the multitudinous

duties of administration, in the broad relations which he should sustain

with the agriculture of the State, in deciding upon the most useful

lines of work, in the sympathetic attitude of encouragement and if

possible of inspiration which he should maintain toward his associates,

there is abundant opportunity for the full exercise of the largest

ability and the most untiring energy. If there is an}^ official in our

land-grant colleges other than the president who should not be halved,

it is the station director.” He then considered the character of work
being conducted by the stations, as judged by their publications,

deploring the fact brought out that 41 per cent of the pages of the

bulletins issued in 1898 and 1899 “had no other purpose than the



410 EXPEEIMENT STATION EECOED.

diffusion of existing knowledge,” and that the preparation of this class

of bulletins “appears to be materially increasing, when it ought be

decreasing.” He made an earnest plea for greater attention to thor-

ough and conscientious scientific research and investigation, which he

held to be the prime object for which the stations were established and

in the end the most profitable field of activit}^

B}" vote of the Association Dr. Jordan’s paper is to be published

separatel}^

A brief report by the bibliographer, A. C. True, enumerated some
of the more important pieces of bibliographical work in lines related

to agriculture which have appeared during the past year.

The report from the committee on uniform fertilizer laws, presented

by H. J. Wheeler, stated that no attempt had been made to'secure

national legislation leading to uniform laws, but that several States

had taken steps in the direction of greater uniformity, and it was
believed that something might yet be done.

The committee on nomenclature made no report, but proposed that

the committee be discontinued, which it was voted to do.

The committee on indexing agricultural literature made a report of

progress. Additional funds are hoped for to enable the Librarian of

the Department of Agriculture to begin the publication of such an

index.

The holding of a summer school for graduate students in agriculture

was discussed by W. O. Thompson. The idea proposed was an inter-

collegiate school, the teachers to be drawn from the members of the

Association and the sessions to be held at different colleges in succeed-

ing years. The University of Ohio offered to finance the school for

the first year, and it was proposed that a canvass be made with a view

to holding such a session if there is sufficient encouragement in 1902.

The matter was referred to the executive committee for investigation

and report.

The committee on revision of the constitution submitted a report,

involving some quite radical changes, which was discussed at consider-

able length. A number of amendments to the constitution were offered

during the discussion, involving change of name of the Association,

method of nominating officers, etc. The matter was laid upon the

table until another year.

The committee on military instruction at land-grant colleges reported

that an effort had been made to secure the privilege of graduate study

at West Point to officers of college battalions. No definite action has

yet been taken.

The committee on methods of teaching agriculture reported progress

in completing the syllabi for the three remaining subjects. The com-

mittee was continued.

The executive committee was instructed to send a greeting to the
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experiment station at Mockern, Germany, on the occasion of the cele-

bration of its fiftieth anniversary.

A resolution offered by W. A. Henry expressing appreciation of the

manual on “Agricultural Experiment Stations in the United States,”

prepared for the Paris Exposition, and requesting a second and enlarged

edition, was adopted by the Association.

A committee, consisting of W. M. Hays,T. F. Hunt, A. A. Brigham,

L. H. Bailey, and H. P. Armsby, was appointed to confer with the

Secretary of Agriculture with reference to holding a conference of

persons interested in plant and animal breeding.

The Association endorsed the policy advocated by the Secretary of

Agriculture of paying larger salaries to experts in the Department in

order to enable the Department to retain their services.

It was voted to reproduce at the Pan-American Exposition at Buffalo

the cooperative experiment-station exhibit prepared for the Paris

Exposition, ‘
‘ with such withdrawals or additions as may be deemed

wise b}^ the Office of Experiment Stations.” The executive committee

was instructed to take under consideration the appointment of a rep-

resentative from the Association to act in c®nnection with the daily

exhibit at the Pan-American Exposition.

Resolutions on the death of J. H. Smart and G. E. Morrow, both of

whom have until recently taken a prominent part in the Association,

were unanimously adopted.

Invitations were received for the Association to meet in Michigan,

Mississippi, Maine, and Geneva or Ithaca, N. Y.

The following officers were elected for the ensuing year:

President, A. W. Harris of Maine; vice-presidents, J. K. Patterson

of Kentucky, W. H. Jordan of New York, R. H. Jesse of Missouri,

L. G. Carpenter of Colorado, and E. A. Biyan of Washington; secre-

tary and treasurer, E. B. Voorhees of New Jerse}^; bibliog'rapher,

A. C. True of Washington, D. C.
;
executive committee, H. H. Goodell

of Massachusetts, Alexis Cope of Ohio, G. W. Atherton of Pennsyl-

vania, and II. C. White of Georgia.

Section on agriculture and chemistry.—Chairman, C. D. Woods, of

Maine; secretary, H. J. Waters, of Missouri.

Section on horticidture and hotany.—Chairman, L. R. Jones, of Ver-
mont; secretary, SV

.

J. Green, of Ohio.

Section on college work.—Chairman, J. H. Raymond, of West Vir-

ginia; secretary, B. O. Aylesworth, of Colorado.

.. Section on entomology.—Chairman, M. V. Slingerland, of New York;
secretary, H. A. Morgan, of Louisiana.

Section on mechanic arts.—Chairman, H.W. Tyler, of Massachusetts;

secretary, F. P. Anderson, of Kentucky.

11989—No. 5 2
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MEETINGS OF SECTIONS.

SECTION ON AGRICULTURE AND CHEMISTRY.

One session of this section was given up to discussions of investiga- f
tions on tobacco, another to the energy of foods and feeding stuffs, ^

and the third to miscellaneous papers. E. H. Jenkins presented a

paper on Methods of experimenting with cigar wrapper leaf tobacco, -

in which he discussed the conditions which should govern in coopera- i

tive experiments, the relations of the station with the experimenter,

etc. The station should, if possible, own .the land where the experi-

ment is made and always the crop, since the interests of the grower and

the experimenter are not the same. All the operations in the field
|

should be in charge of an experienced man, as no general directions

can be given in advance. Comparisons should be made only after the
j;

fermentation has taken place, that is, in the finished product, and the I

product should be judged by dealers in the leaf, as the ‘‘quality” is
|

subject to the whim of the cigar maker and the trade. Quality was
[

defined as the ‘
‘ fitness to meet the present tastes of the manufacturer S

of cigars—nothing else.” In conclusion, the work of the Connecticut
!

State Station covering a number of years in cooperation with the Con-
\

necticut Tobacco Experiment Company and later in cooperation with

the Division of Soils of this Department, was reviewed and the

methods followed detailed.
||

The growing and curing of Burley tobacco was described in a paper

by M. A. Scovell, the practice of the most intelligent growers in Ken-

tucky and lower Ohio being given. The origin of the White Burley
I

by selection from the Red, and its characteristics and curing were

described. It is not fermented and is used mostly in the manufacture

of chewing tobacco. It can absorb as high as 40 per cent of its weight

in sugar and flavoring extracts, which adapts it to making plug tobacco.

“Perhaps the soil has the greatest influence of any one thing in.

determining the qualit}^ of [Burley] tobacco, especially its color,”

although the season has a marked influence on the quality. There

was believed to be a good field for station work in experimenting with

fertilizers for Burley tobacco, curing, and selection to get a light leaf.

Milton Whitney described the work of the U. S. Department of

Agriculture with tobacco, mentioning briefly the lines of work which
j

have been Taken up. In cooperation with the Connecticut State Sta-

tion Sumatra tobacco has been grown under shade, which, it was stated,

experts can not distinguish from the imported leaf.^ It was believed

to be possible on the best tobacco soils to grow Sumatra which will be

^ The crop has since been sold at an average price of 71 cents per pound, including i

tops, butts, and trash. As high as $1.25 per pound was received for some of the

unsorted product. ;

-A
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equal to the imported article. Work has been taken up with the Penn-

sylvania’ filler tobacco, and it is believed that the Cuban type can be

approximated in parts of Pennsylvania and more closely in Ohio. The

case rot, it was- stated, causes a loss of about $1,000,000 annually in

Pennsylvania, which can be prevented by proper methods of handling,

and this matter is being investigated. A soil survey is being made in

Pennsylvania and Ohio in order to determine the tobacco districts with

a view to selecting the best kinds to grow. In Florida, where the

finest type of cigar leaf tobacco in this country is being produced, the

quality varies greatly in adjacent localities. A soil survey will be

undertaken there to study this matter. Texas is believed to afford an

opportunity to develop the Cuban filler industry. A soil survey will

be made there also as a basis for this industry, as the regions especially

adapted are supposed to be limited. The tobacco exhibit at the Paris

Exposition, which was made under the supervision of the Division of

Soils, was described, together with the successful competition of the

American grown tobacco with the choice tobaccos of other countries.

A paper, entitled What is available energy, was read by W. O.

Atwater, defining this term and describing the means by which this

value is determined. The subject was discussed by W. H. Jordan,

H. P. Armsbv, and C. D. Woods, indicating some confusion in the

use of the terms available foods, available energy, actual available

energy, etc

A paper by E. B. Voorhees on Cooperative field experiments, out-

lined the form which the cooperation with farmers should take and

the part to be performed by both the station and the farmer. A close

f!
supervision over all the separate steps up to the weighing of the final

' crop was advocated. He cited a number of evidences of the value

and utilit}^ of cooperative fertilizer experiments in New Jersey. The

I

educational effect on the farmer himself was held to be one of the chief
'

' elements of value.

C. S. Phelps described the cooperation between the Connecticut

Storrs Station and farmers in testing dairy herds. This work has

})een in progress for 7 years and has been carried on at 40 separate

I
farms. It was held to be of use to the farmers in improving their

rations and to the station in affording a means of testing narrow
^ rations.

In a paper on Our new agricultural industry, I. P. Roberts described

the growth of the sugar-beet industry in this country and some lines

in which experimental work is still needed.

SECTION ON HORTICULTUEE AND BOTANY.

A paper on Plant physiology in its relation to agriculture and hor-

ticulture, b}^ A. F. Woods, outlined the requirements of the vegetable

ph}7^siologist, advocated more thorough training in this subject in
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the colleges, and enumerated some of the problems which need I

investigation. • ®

Laboratory and field work for students in horticulture was discussed -

b}^ E. S. Goff, who laid much stress on the educational value of work
of this character, holding that the student who is to become a horti-

culturist should be trained in the practical operations of the art.

F. W. Card discussed the Educational status of horticulture, empha-
sizing the educational value of the study of horticulture, and John
Craig described the nature study movement and its workings in New
York State.

G. E. Stone presented a paper on The function of the station botan-

ist, the central idea of which was that the function of the station hot-
^

anist is primarily research, the nature of which must bear intimate

relation to agriculture. ,

The grass and forage plant investigations in the Department of Agri-
j

culture and the experiment stations was reviewed by T. A. Williams. I

especial attention being given to the history of this work in the Depart- I

ment of Agriculture, the lines of work pursued by the Division of I

Agrostology, and cooperative work with the experiment stations. In

conclusion, some of the important results of grass and forage plant

investigations were enumerated. The author urged the importance of

this line of investigation and pointed out the advantages of cooperation.

Progress of variety testing in experiment station work was the sub- a

ject of a paper by F. W. Pane. He showed that ‘‘while most stations i

are doing more or less with varieties the general feeling seems to'

prevail among station workers that after all it is not worth the time j

and expense necessary.” The really new introductions each year were |

shown to be few, the total number for 1900, as shown by an examina-

tion of catalogues of 12 of the largest seedsmen, being 24 varieties

of vegetables. The view was expressed that by properly systematiz- *

ing the work the expense and labor of variety testing might he^

reduced, and that if properly managed it constituted a legitimate linej

of horticultural work. ^

B. D. Halsted showed what the experiment stations have done in

originating varieties of plants by crossing and selection, the various
|

lines of activity in this regard at different experiment stations being

summarized. Extensive work is in progress in the improvement of I

corn, cotton, wheat, fruits, vegetables, and other agricultural plants. !

The relation of the Section of Seed and Plant Introduction to experi-

ment stations was presented by J. G. Smith, who reviewed the history

of the section, the work which it is doing in cooperation with the

stations, and some of the more important results. W. E. Britton

described a vegetation house arranged for pot experiments.
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SECTION ON ENTOMOLOGY.

The attendance of entomologists at this convention was larger than

usuahand a full programme was presented. W. E. Britton reported

experiments on the banding of trees to prevent their injury by the fall

cankerworm. Black Virginia oil was found to be better for this

purpose than printer’s ink.

E. P. Felt presented Suggestions toward greater uniformity in nursely
inspection laws and rulings. There was said to be a growing demand

for fumigated trees, and the author believed it was better to educate

the public rather than to try to enforce laws. Papers on Nursery

inspection and orchard insecticide treatment in Illinois, by S. A. Forbes,

and Experience in nurseiy and orchard inspection and some recent

results with h^^droc^^anic-acid gas in large buildings for the destruc-

tion of insect pests, by W. G. Johnson, described different phases of

this work, and the subject of fumigation was discussed at some length.

Notes on crude petroleum and its effect upon plants and insects were

presented bv eJ. B. Smith. When the plants are dormant this ma}^ be

used even undiluted if the crude oil is pure, but if either gasoline or

paraffin has been removed the lysidue becomes dangerous to the trees.

The crude oil should not be used in summer or when the trees are in

|l foliage.

I
A power sprayer for asparagus was described by F. A. Sirrine. This

machine spraj^s the plants from four directions at once, thus making
the treatment verj^ thorough and effective. The same author described

a little-known asparagus pest {Agromyza simplex) which works in the

cambium layer priucipalh", damaging seedling beds more particularly.

It is controlled by plucking and burning infested plants.

Other papers read before this section were Entomology in the South-

ern States, by H. Garman; Danger to American horticulture from the

introduction of scale insects, by G. B. King; Observations on Artace

piuictistriga^ by H. A. Morgan; and Entomological (ecology, byC. W.
M oodworth.

SECTION ON COLLEGE VOEK.

The only formal paper before this section was one by J. K. Patterson

on the General drift of education at the land-grant colleges, the time

being occupied by discussion of various subjects.



RECENT WORK IN AGRICULTURAL SCIENCE.

CHEMISTRY.

The estimation of alumina and ferric oxid in natural phosphates,
F. P. Veitch {Jour. Amer. Cliein. Soc.., 22 {1900), No. 5, pp. 2Jf6-258).~

This article discusses the sources of error in older methods, reports the
,

results of a study of the various factors influencing the accuracy of the

determinations, and describes the following method, based upon the

results of these experiments:

“Treat 1 gm. of substance in a platinum dish with from 5 to 10 cc. hydrofluoric

acid, let stand in the cold from 2 to 3 hours, heat on the water bath to complete

dryness, add 2 cc. concentrated sulphuric acid, running well around the sides, and
heat at a low temperature until the substance no longer flows in the dish. By this

process fluorin is completely expelled. Gool and add from 10 to 20 cc. concentrated

hydrochloric acid, and warm a few minutes to soften the mass; transfer to a small

beaker, and boil until all aluminum compounds are surely dissolved ( 15 to 30 minutes
)

;

Alter from undissolved residue, if any, washing the Alter thoroughly, add 50 cc. 25

per cent ammonium chlorid solution and ammonia until alkaline, then hydrochloric

acid until the precipitate just dissolves. Cool, dilute to about 250 cc.
,
and add 50 per

cent sodium thiosulphate solution, drop by drop, until the solution is colorless, adding

in all 20 cc.
;
cover with a watch glass, boil half an hour. Alter, wash back into the

same beaker, and dissolve in boiling hydrochloric acid; reprecipitate exactly as before,

after adding 2 cc. of a 10 per cent ammonium phosphate solution. Wash 20 times

Muth 5 per cent ammonium nitrate solution, and ignite to constant weight. For the

second precipitation ammonium thiosulphate may also be used, but it is not strictly

necessary.”

A new method for the determination of aluminum, E. T.

Allen and V. H. Gottschalk {Amer. Cliem. Jour., 2^ {1900), No. 4,

pp. 292-30J).—The method proposed is as follows:

“Dissolve the substance in which the aluminum is to be determined in water or a

mineral acid. In case the latter is used, nearly neutralize with ammonia. Now dis-

solve a stick of potash in which the silica, iron, and alumina are known, in a meas-

ured quantity of water, and mix thoroughly. One to two grams of potash should be

suflicient. Pour the potash solution into a burette, and thence introduce into the

aluminum solution a quantity of the former, sufficient to redissolve the precipitate

which first forms. If the solution is still turbid no harm is done, but any consider-

able excess of potash should be avoided. [Soda] may be used as well as potash. Now
pass a stream of carbon dioxid into the solution. If the alkali is not in too great

excess, precipitation begins in a minute or two. Twenty minutes should suffice to pre-

cipitate 0.200 gm. AI2O3 . The bulk of the alumina comes down in a few minutes, and

filtration then proceeds without difficulty. Transfer the precipitate for the most part

to a 9 cm. filter and wash several times without suction. The soluble impurities are

now mostly removed. Break the paper with a stirring rod, wash back completely
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into the original beaker, and boil the precipitate a few minutes with about 150 to 200

cc. water containing a little pure ammonium chlorid or nitrate. The boiling should

be continued only 2 or 3 minutes, otherwise the precipitate does not settle well.

' As soon as it has settled, pass the supernatant liquid through a new filter, using this

time a pump and cone. Repeat the boiling and decantation once or twice, transfer

the precipitate to the filter, and wash several times with hot water. Suck dry and

transfer to a covered crucible, which has been weighed. Dry carefully over the

flame, burn the paper, and heat from 5 to 10 minutes at the highest temperature

of the blast lamp. Cool from 10 to 15 minutes in a sulphuric acid desiccator, and

make an approximate weighing. Heat again for 5 minutes, cool as before, and

weigh as directed. From the weight of the precipitate subtract the weight of the

impurities in the potash.”

I
A study of the conditions affecting the accuracy of the method is

i reported.

I Estimation of calcium carbonate in soil, H. Schutte {Ztschr.

I

Aj}(jeK\ Chern.^ 1899^%)' ^^4-/ in Analyst^ 25 {1900)^ Alay^p. 132).

—

I

It is claimed that the Stutzer and Hartleb method (E. S. R., 11, p. 110)

1 does not give accurate results when applied to some soils, especially

those poor in calcium carbonate and containing zeolites. Immendorff’s

I
method, carried out as follows, is recommended: Extract the soil with

j

hot hydrochloric acid, make a portion of the solution alkaline with

{iimnonia, warm, clear up with a little acid, and boil. Add a large

• excess of a strong solution of ammonium oxalate, boil for some time,

make alkaline with ammonia, and then faintly acid with acetic acid.

1 Determine the calcium oxalate by titration, or preferably (if the soil

contains much iron) collect it on a filter, ignite, and weigh.

Direct estimation of calcium in the presence of iron and alumi-

jii num, L. Blum {Ztschr. Analyt. Chem.^ 39 {1900)^ No. 3, p>P' 152-

155).—This method is used in estimating calcium in iron ores and blast-

furnace slags. The calcium is precipitated by ammonium oxalate, the

iron and aluminum being held in solution by the presence of tartaric

: acid added to the ammoniacal solution. By this procedure small

|l amounts of oxids of iron, aluminum, and manganese are carried down

!

with the calcium oxalate, but this is said to be very nearly compen-
! sated by the calcium that is not precipitated. This is a very short and

I

practical method, but can not be used with substances containing more

j

than 0.5 per cent of manganese.—c. b. williams.

! Soil humus—some sources of error in analytical methods, A. L.

i Emery {Jour. Amer. Chem. Soc.^22 {1900)^ No. 5, pp. 285-291).—Three
K sources of error are discussed, namely, the expulsion of ammonia from

I

organic matter during leaching with caustic potash, the absorption of

ammonia by the humus extract when the soil is leached with ammonia
solution, and the loss of organic matter in washing with hj^drochloric

acid to remove lime. The author proposes to overcome the first diffi-

culty by the following means: “The soil to be leached with caustic

potash is placed in a funnel which is closed at the top with a stopper
' through which the leaching solution is admitted by a separatory funnel.
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The glass, support of a Gooch crucible serves veiy well for the funnel
holding the soil. The solution from the soil is run directly into dilute

sulphuric acid, the bottle containing the same being sealed with a UTube
containing sulphuric acid. Gentle suction can be applied to this appa-
ratus, which greatly hastens the process without the least danger of

losing ammonia.” For the second and third difficulties no remedy is

offered.

The relation of chemistry to the progress of agriculture, H. W, Wiley
(

TJ.

S. Dept. Agr. Yearbook 1899, pp. 201-258, pAs. 2). This is a review of agricultural

chemistry during the nineteenth century, treating especially of the progress made in

the United States. The subject is divided for the purpose of discussion as follows:
‘‘
(1) The relation of chemistry to agriculture at the beginning of the century.

“ (2) The impetus given to scientific agriculture in its relation to chemim;ry by the

discoveries of Liebig, Gilbert, Boussingault, and other workers, which began to

produce effects about the middle of the century.

“ (3) A resume of the relations of chemistry to agriculture up to and at the present

time, with a brief reference to the principal methods whereby chemical research has

been made useful to practical agriculture. ’ ’

On a new method of determining aluminum, A. Stock
( Compt. Rend. Acad.

Sci. Paris, 130 {1900), No. 4, pp. 175-178).—A method based on the separation of

iodin and the precipitation of aluminum hydrate when a solution of an aluminum
salt is treated with a mixture of potassium iodid and iodate is described.

A process for the determination of carbon dioxid in carbonates, R. E.

Devine {Jour. Amer. Chem.Soc., 22 {1900), No. 8, pp. 473-476, fig. 1).—A description

is given of a method based on the principle of Pettenkofer’s process, “namely,

absorption of the carbon dioxid by a measured amount of standard baryta water

(solution of barium hydroxid), and titration of an excess of the latter with a

standard acid.” The apparatus used by the author in carrying out this method
is also described.

Note on the peculiar difficulties which beset the application of the ammo-
nia method to the analysis of sewage and sewage effluents, J. A. Wanklyn

( Chem. News, 81 {1900), No. 2115, pp. 268, 269)

.

—The results of analyses of a number
of samples of sewage effluents are reported which go to show ‘

‘ that no return of the

albuminoid ammonia in sewage or sewage effluent is trustworthy unless adequate

precautions have been taken to avoid mistaking urea for the complex nitrogenous

organic substances which yield albuminoid ammonia.”

Apparatus for the determination of ammonia in water by the Wanklyn
method and total nitrogen by the Kjeldahl method, R. S. Weston {Jour. Amer.

Chem. Soc., 22 {1900) ,
No. 8, pp. 468-473, figs. 2).—The apparatus described is a mod-

ification of the Johnson apparatus, improved by Hazen, Clark, and others, adapted

to water analysis. The apparatus is so arranged that both the distilling flasks and

the receivers are brought to the front and are thus readily accessible to the operator.

A new simple method for the quantitative determination of nitric acid in

water, N. N. Kostjamin {Vrach Petersburg'], 21 {1900), p. 728; Pliarm. Ztg., 45

{1900), p. 646; abs. in Chem. Ztg., 24 {1900), No. 62, Repert., p. 218; and Chem. Centbl.

,

1900, II, No. 16, p. 878).—The method is as follows: Put 5 cc. of the water in a por-

celain dish, add slowly (about 2 cc. per minute) and with constant stirring brucin-

sulphuric acid (1 part of brucin to 3,000 parts pure sulphuric acid) until the solution

shows a uniform clear rose color. The sulphuric acid sets the nitric acid free and

this forms, with the brucin, methyl nitrite (CH3NO2), kakotelin (€21122(^02)21^205

+ H2O)
,
and oxalic acid. A table is given from which can be found the N2O5 corre-

sponding to the amounts of reagent used.
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Estimation of urea in urine, A. Jolles {Ztschr. Analyt. Chem., 39 {1900)^ No. 3,

pp. 137-143)

.

The iodin and bromin values of oils and fats, E. Williams {Jour. Soc. Chem.

Ind:, 19 {1900) ,
Wo. 4, PP- 300, 301).

Notes on linseed oil analysis, P. C. McIlhixey {Jour. Soc. Chem. Ind., 19 {1900)

,

No. 4i PP- 320, 321)

.

On a new general reaction for albuminoid substances, A. P. Lidof {Tdmr/

Fiz. Khim. Obshch., 31 {1899), p. 781; abs. in Bid. Soc. Chim. Paris, 23 {1900),

No. 13, p. 622)

.

The composition of the albumin of the seed of the honey locust (Gleditschia

triacanthos) ,
M. Goket {Compt. Bend. Acad. Sd. Paris, 130 {1900), No. l,pp- 60-63).

Gypsum and limestone, G. W. Shaw {Oregon Sta. Bui. 62, pp. 14-17 ).—Descrip-

tions and analyses are given of 12 samples of gypsum and 19 samples of limestone,

mainly Oregon products.

On an improved absorption apparatus for use in the analysis of essential

oils, A. C. Chapman and H. E. Bukgess {Analyst, 25 {1900), Aug., pp. 197-199,

fid- 1).

A platinum crucible for the determination of alkali according to Lawrence
Smith, J. Koxigsberger {Chem. Ztg., 24 {1900), p. 690; abs. in Chem. Centbl., 1900,

II, No. 12, p. 689 ).—Instead of the deep crucible ordinarily used, the author employs

a crucible of the usual form with a close-fitting cylindrical cover for the fusion of sili-

cates with calcium carbonate and ammonium chlorid in the determination of alkalies

according to Smith’s method.

An addition to the apparatus used in the estimation of nitrogen by the

Kjeldahl method, H. Mehrixg {Ztschr. Analyt. Chem., 39 {1900), No. 3, pp. 162,

163 ).—Instead of a bulb tube to connect the distilling fiask with the condenser, the

author uses a Avide tube bent twice at obtuse angles in opposite directions, Avith each

end drawn out to make connection. The end connecting Avith the fiask is straight,

narroAV, and Anrtical, and in it Avill form a column of water that Avill Avash the A’apor

forced through the condenser. The end connected with the condenser is in the shape

of a SAvan’s neck. This apparatus is claimed to be durable and efficient.—c. b.

WILLIAAIS.

Asbestos filters, 0. Lohse and P. Thomaschewski {Ztschr. Analyt. Chem., 39

{1900), No. 3,pp. 158-161 ).—To test the value of the Lohse asbestos filter the authors

have made many estimations of siU^er, barium, chlorin, nickel, and sugar (reduction)

with closely agreeing results.—c. b. avilliams.

A modification of the Bunsen vacuum pump, M. H. Ittxer {Amer. Chem.

Jour., 24 {1900), No. 3, pp. 253-255, fig. 1).

BOTANY.

Report of the botanist, C. E. Bessey {Nebraska Sta. Bjit. 1899^ pjp.

28-3

J

}).—This report contains notes on various plant diseases, poisonous

plants, weeds, grasses, forage crops, and the trees of Nebraska. The
occurrence of carnation rust is noted, and its prevention proper

management of carnation houses is predicted. A potato disease which

produces brown discolorations within the tuber, eventually destroying

it, is reported to be rather widespread throughout the State. The
author plans to continue his studies on this disease until able to make
some definite suggestions regarding its nature and means of eradica-

tion. At present it is suggested that in planting no tubers showing
any well-marked brown discolorations should be used. Investigations
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have been begun on the poisonous plants of the State and a report on

the subject will be made later.

Attention is called to the native thistle ( Cnicus londulatus) and wild

morning-gdory {Convolmdus arvensis). Both of these weeds seem to

be spreading, and indications are that unless carefully attended to they

will prove troublesome. The Russian thistle, which at one time

seemed to threaten the crops of the State, has ceased to be trouble-

some, and the author states that rarely is a large specimen seen in the

vicinit}" of the station.

The accumulation of asparagin in legumes grown with insuffi-

cient light, E. Bread {Ann. Agron.^ 26 (1900), No. 5-19).—An
account is given of some investigations on a number of white, blue,

and 3^ellow lupines grown from September until March in a well-

heated greenhouse, but which did not receive any direct sunlight after

10 a. m. The plants were grown in water cultures and received no

nitrogen, but were given potassium phosphate, potassium chlorid, and

magnesium sulphate. The seeds were first washed with corrosive sub-

limate, germinated between papers, and transferred to the water cul-

tures as soon as their roots were well formed. They made good growth

and showed no indication of etiolation.

A large number of plants were examined, the methods being given

in detail, and proportionately large increases were noted in their

asparagin content. White lupines were found to contain as much as

50 per cent of their dr^^ weight in asparagin, while the seeds contained

but 0.6 per cent. Blue lupines analyzed entire contained 37 per cent

of asparagin, and other plants kept for 15 days in the dark contained

44 per cent of their dry weight. In April, the sun having ascended,

the house was well lighted and plants analyzed after that time showed

progressively less asparagin. Experiments with wheat, sunflowers,

and gourds showed no accumulation of asparagin. The results obtained

with lupines agreed with those of Prianisnikow.^

Other experiments are reported in the same article. Lentils deprived

of their cotyledons and placed with their roots in starch solutions took

up some of the carbohydrates, and some given both starch and mineral

matter made better growth than a check lot without starch.

White lupines were made to absorb considerable quantities of potas-

sium humate through tubes containing solutions of the compound
being thrust into their stems.

Concerning the pectic matter of plants, A. Hebert (Ann. Agron .

,

26 (1900), No. 1., pj)' 35-50).—The author examined the pulp of ripe

fruits and the roots of carrots, beets, etc., for pectin, pectose, pectic

acids, etc. The principal substances found were pectin and pectic acid.

The pectins give viscid solutions in water and are coagulated by the

addition of alkalis. When treated with potash they give pectic acid.

^Landw. Vers. Stat, 52 (1899), No. 1-2, p. 137-164.
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The ferment pectase acting upon pectin also gives pectic acid. By
hydrolysis the pectic bodies yield pectoses, and especially arabinose.

By oxidation they yield mucic acid. From this it is concluded that

pentosan and galactan are present in the molecule of pectic bodies.

It is claimed that the investigations of the author, as well as all

recent work, indicate that the pectic bodies are formed by the chlo-

rophyll of the plant.

On the hybrid fecundation of the endosperm of maize, H. de

Vries {Rev. Gen. Bot., 12 {1900), Ko. 136, pp. 129-137, pi. 1).—A

review of some of the literature bearing upon the immediate effect of

pollen, or xenia as it has been called, is given, together with an account

of the author’s experiments with maize. The experiments are fully

discussed and the conclusion reached that the effect commonly noted

as the result of crossing different races or varieties of maize is due to

double fecundation. Wherever a grain of corn shows the character-

istics of the male parent in the endosperm it is the result of h^^brid

fecundation. Where the characteristics of the female parent are

exhibited it is a case of self-fertilization. The explanation of these

phenomena is to be found in the discovery of double fecundation by

Xawaschin and Guignard.

Progress of plant breeding in the United States, H. J. AVebbee and E. A.

Bessey
( U. S. Dept. Agr. Yearbook 1899, pp. 465-490, pis. 3, figs. 2).—The early horti-

cultural and agricultural conditions of the United States are described, together with

early methods of plant breeding. The improvements effected during the past cen-

tury are mentioned more or less in detail, being groux)ed under the different headings

of fruits, berries, vegetables, cereals, ornamentals, nuts, cotton, etc.

Progress of economic and scientific agrostology, E. Lamson-Sceibnek
( U. S.

Dept. Agr. Yearbook 1899, pp. 347-366, figs. 5) .—The early investigations relating to

grass and forage plants are briefly described, together with a description of the estab-

lishment and work of the Division of Agrostology of this Department. The grass

investigations which have been conducted in different parts of the country are out-

lined and descriptions given of some of the more valuable grasses and forage plants.

Economic grasses, F. Lamson-Sceibxee {TJ. S. Dept. Agr., Division of Agrostology

Bui. 14
,
rev., pp. 85, pis. 3, figs. 91).—This bulletin, wliich is a revised edition of a

previous one (E. S. E., 10, p. 718), contains much of the economic information given

in Bulletin 3 of this Division (E. S. E., 8, p. 687).

Seedling forms of New Zealand phanerogams and their development, L.

CocKAYXE (Trans, and Proc. New Zealand Inst., 31 (1898), pp. 354-398, pis. 5).—

A

biological study of a large number of seedling forms of New Zealand plants.

The mistletoe, J. Hubeety (Bid. Soc. Cent. Forst. Belg., 7 (1900), Nos. 4, pp. 284-

290; 5, pp. 373-381; 6, pp. 443-451)

.

—The life history of the mistletoe is reviewed

at considerable length, and its method of attacking the host and the effect, as shown
by analyses of the wood of infested and sound trees, is described. Various means
of destroying mistletoe are suggested, among which the cutting away of the branches

is probably the most efficient.

Photometric investigations in vegetable physiology, IViesnee (Bot. Centbl.,

82 (1900) ,
No. 10-11, pp. 316-318)

.

—;A summary is presented of the author’s inves-

tigations on the various adaptations of plants to light in the arctic regions.

Formation of oil in the olive, G. Spampani (Bid. Soc. Bot. Ital., 1899, pp.

139-143; abs. in Jour. Boy. Micros. Soc. '^London'], 1900, No. 3, pp. 342, 343).—A
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description is given of the mode of formation of oil in the fruit of the olive. This

takes place in the cells of the epicarp, especially in those of the mesocarp. The oil

is not transferred to the cells where it is ultimately found, but is formed in them.

In the case of the olive there is a marked illustration of the almost universal phe-

nomenon of the presence of oily substances in the active protoplasm. This oil is not

the result of the degeneration of the protoplasm, but is formed when that substance

is in its most active condition.

Anatomical studies of important fiber plants of Japan with, special refer-

ence to their bast fibers, K. Saito {Bot. Centbl., 83 {1900), No. 11, p. 351).

. The latex system of lacquer trees and related species, T. Inui {Bot. Centbl..

83 1900),-No. 11, p. 352) .—The endemic species of Rhus were examined and a lati-

ciferous system found in all but B. radicans. The method of secretion of latex and
effect of external factors upon its production are briefly shown.

On the selective power of root tubercle bacteria, L. Hiltner {Centbl. Bald. u.

Par., 2. Abt., 6 {1900) ,
No. 9, p>p. 273-281) .—Replying to a recent article by Stutzer,

the author maintains that within certain limits the presence of bacteroids depends

upon the host as well as upon the kind of bacteria in the soil or medium.
Nitrogenous constituents of fungi, E. Winterstein {Bot. Centbl. Beihefte, 9 {1900)

,

p. 167; abs. in Jour. Boy. Micros. Soc. [London'], 1900, No. 3, p. 362).—The chemical

composition of fmigi is said to differ in several important points from that of flower-

ing plants. In addition to carbohydrates, the membranes contain a nitrogenous sub-

stance, chitin. In neither tresh nor dry specimens of Boletus edulis, Cantherellus

cibarius, or Agaricus campestris was the author able to isolate proteids, From B.

edulis and A. campestris leucin was crystallized and the presence of tyrosin demon-
strated by Millon’s reagent.

The influence of inorganic salts on the formation of conidia in Aspergillus

niger, A. Yasuda {Bot. Mag. [Tokyo], 13 {1899), p. 85; abs. in Jour. Boy. Micros. Soc.

[London], 1900, No. 3, p. 364).—As the result of a series of experiments it was found

that the formation of conidia is retarded in proportion to the concentration of the

nutrient fluid. The size of the conidia also decreases under the same condition.

The conidia bearing hyphse become shorter, and the black color of the conidia is

greatly increased. When solutions are very concentrated, the formation ceases

entirely.

Fungi in juniper berries, A. Nestler {Ber. Deut. Bot. Gesell., 17 {1899), pp.

320-325, pi. 1; abs. in Jour. Boy. Micros. Soc. [London], 1900, No. 3, p. 365).—It is

stated that the mycelium of a fungus is almost universally present in the so-called

berries of the juniper in the second year after their formation. Experiments on

infection seem to show that the change of color from green to black or blue black is

due to the action of the fungus. The exact nature of the fungus has not been deter-

mined, but the incipient forms of spores resembling those of Aspergillus were

observed. It is thought probable that there is more than one species of the fungus.

Investigations on the morphology of the stroma-forming Sphseriales, W.
Ruhland {Sep. Hedwigia, 39 {1900), pp. 79, pis. 3).

ZOOLOGY.

Revision of American voles of the genus Microtus, V. Bailey

( II. S. Dept. Agr . ,
Division of Biological Survey., North American

Fauna 17, pp. 88, pis. 5, figs. 17).—This bulletin contains an account

of the habits, food plants, economic status, and injuriousness of the

voles, or meadow mice, together with brief notes on methods of pre-

venting injury by these animals. It is recommended that wire net-
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ting, tent cylinders, burlap, twisted ropes of straw, or other substances

be wrapped around trees in winter to prevent injuiw to the bark by

voles- No direct remedy against these animals is suggested, but it is

urged that means be taken to protect owls, hawks, and other animals

which feed upon voles. The greater part of the bulletin is occupied

with a systematic account 'of the species of the genus Microtus.

Seventy species and subspecies are recognized, being distributed in 8

subgenera.

Zoological yearbook for 1899, P. Mayer {Zoologischer Jahresbericht filr 1899.

Berlin: B. Friedldnder & Son, 1900, pp. 4S9).—This volume contains detailed lists of

literature upon the following groups of atiimals: Protozoa, Porifera, Coelenterata,

Echinodermata, Vermes, Bryozoa and Brachiopoda, Arthropoda, Mollusca, Tunicata,

and Vertebrata.

Cyanid of potassium for poisoning rabbits {Jour. Agr. and Ind. South Australia,

3 {1900), No. 7, pp. 566-568).—About half an acre of land was inclosed by means of

wire netting in order to prevent rabbits from going to natural water sources. Water

which had been poisoned with cyanid of potash in the ratio of 1 : 1,000 was then

exposed in shallow tin vessels during the night. In the morning it was found that

about 1 gal. of water had been taken by the rabbits and 11 dead rabbits were found.

On the second morning 77 rabbits were found dead, the majority being fully grown.

The method is believed to be effective for the destruction of rabbits.

Rodents, 0. Lugger {Farm Students' Rev., 5 {1900), No. 21, pp. 17-19, figs. 3) .—Pop-
ular notes on rabbits and other rodents as related to agriculture.

A review of economic ornitbology in the United States, T. S. Palmer
( F. S.

Dept. Agr. Yearbook 1899, pp. 259-292, pAs. 3).—The author briefly reviews the inves-

tigations in the different States and in this Department upon the economic relations

of various birds. An account is also given of the extent to which game birds are

used, the collection of birds’ eggs for food, the use of feathers and guano, measures

for the destruction of injurious birds, preservation of beneficial birds, and the intro-

duction of birds.

How some birds help the farmer, V. H. Lowe {Trans. New York State Agr. Soc.

and New York Bureau Farmers' Inst. Rpt. 1898, pp. 315-326, p>ls. 5).—Votes on the

economic relationship of the crow, blackbird, robin, Baltimore oriole, meadow lark,

downy woodpecker, hairy woodpecker, brown creeper, chickadee, native sparrows,

and cuckoos, with a short bibliography.

Some of the economic relations of birds and tbeir food, F. E. L. Beal {Proc.

New Jersey State Ilort. Soc. 1899, pp. 104-129).—This article presents a general dis-

cussion of the agency of birds in controlling the multiplication of certain injurious

insects. The particular food habits of a number of birds are described, togetherwith

an accomit of those families of insects which contribute most extensively to the food

of birds.

Birds, Annie M. Grant {Rhode Island State Bd. Agr. Rpt. 1898, pp. 50-82, figs.

11).—This paper is a popular discussion of the benefits conferred upon agriculture

and horticulture by birds, with suggestions of measures for protection and preservation

of birds.

Our native birds, D. Lange {New York: Macmillan Co., 1899, p>p. 162, figs. 10).—
A discussion of the causes of the decrease in the number of birds and methods for

protecting them.

How to encourage the nesting of insectivorous birds in fruit orchards,

Schwarz {Hessische Landw. Ztschr., 69 {1900), No. 1, pp. 6, 7, fig. 1).—A description

with illustration of a box for feeding such birds during the winter season.

A list of the insectivorous birds of New South Wales, A. J. North {Agr. Gaz.
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New South Wales, 11 {1900), No. 1, pp. 1, 2, pi. 1).—Notes on the habits of species of

Stnithidea and Pomatostomus.

An attempt to protect the green woodpecker, C. Sarce {Belcj. Hort. et Agr., 12

{1900) ,
No. 3, pp. 42 , 43) .—Notes on the insectivorous habits of this bird.

Investig-ations on the stomach contents of the seed crow (Corvus frugile-

g-us), M. Hollrung {Jahresher. Vers. Stat. Pfianzensdiutz, Halle, 10 {1898), pp. 11-%]
28).—A detailed statement is made of the stomach contents of 324 seed crows, 11 1
hooded crows, and 5 jackdaws. The majority of these birds were killed during the :

summer season, l:)ut the conclusions to be drawn from a study of the stomach contents 1
j

are favorable for the birds. f
^

Oysters and disease, W. A. Herdman and R. Boyce {London: G. Phillips dc Son, i

1899, pp. 60, pis. 8; abs. in British Med. Jour., 1900, No. 2041, p. 338) .—In this article
| |

the authors discuss, among other matters, the greening of oysters. The conclusion
i

is reached that there are several distinct varieties of this phenomena. Some, like 1

the green oysters of certain rivers of the Essex coast, are healthy, while others,'^ :

such as Falmouth oysters, contain copper. i

Eel worm in roses, B. D. Halsted {Florists’ Exchange, 12 {1900), No. 4, pp. 84,

85, fig. 1)

.

—Brief notes on these worms, with the recommendation to heat the soil to ^
'

140° F. before planting.

Earthworms in the forest, E. Henry {Bui. Soc. Sci. Nancy, 3. ser., 1 {1900), No.

2, pp. 23-34 )-

—

This article contains a brief historical account of the literature relat-
, ,

I

ing to the effect of earthworms upon the condition of the soil, and also brief observa- ^ j

tions upon their habits in the soil of forests. Notes are given on the action of earth-
|

worms in burying the various forest leaves and upon the apparent choice of kinds of . I

leaves by the worms.
j

METEOROLOGY—CLIMATOLOGY. ^
i ,

Nile floods and monsoon {JVature., 62 {1900), Wo. 1608, fpp.fi

391, 392).-

—

This article discusses, on the basis of data furnished by :(

the meteorological reporter to the government of India, the relation 4

between the amount of the Nile hoods and the abundance or dehciency

of the southwest monsoon rainfall in India. The relationship was hrst -

suggested by Willcocks in a paper before the Meteorological Congress
’

at the World’s Fair in Chicago (E. S. R.
, 5, p. 1086). It is claimed

,

that the observations which have been made ‘‘indicate that in at least

four out of hve seasons in which there was a partial failure of the rains ^

in India there was a low Nile, and that generally the two countries are

similarl}^ affected by the meteorological conditions and the variations v

of those conditions. The causes of these variations are obscure and at ,•

present very imperfectly recognized. ” I

:C|

Work of the meteorolog'ist for the benefit of agriculture, commerce, and i
|

navigation, F. H. Bigelow
( U. S. Dept. Agr. Yearbook 1899, pp. 71-92, pis. 2).—This 4

paper is devoted mainly to a history of the U. S. Weather Bureau and an account of
|

its working, it being stated that “a consideration of the development of meteoro- %
logical science in the United States, especially in its practical application to agricul-

|
ture, commerce, and navigation, involves mainly a review of the United States 1

Weather Bureau and its work.” The topics treated include The organic laws estab- Sj

lishing the weather service, the three epochs of meteorological service, a preliminary m
|

historical sketch of meteorology in the United States, the weather map, administra-^

tion of the weather service, meteorological reports and storm warnings, instruction«

!
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' in meteorolog}”, means of instruction and information for the public, contributions of

!' the Weather Bureau to meteorology, and latest views on the theories of the origin of

I storms.
' Recent progress in weather forecasting, P. Holdefleiss {Fuhling's Landw.

Zig.,49 {1900), No. 7, f>p.^0-273).—This is a brief review of a paper by W. J. van

(

Bebber on The scientific basis for forecasting the weather several days in advance,

‘i published at Hamburg in 1899. ,

'

Anemometer tests, C. F. Makvix
(
V. S. Dept. Agi\, Weather Bureau Doc. 223, pp.

i 18, pis. 2, figs. o).—This paper, which is reprinted from the Monthly Weather Review,

28 {1900), Xo. (E. S. E., 12, p. 119), “aims to give briefly the results of a limited

:
series of experiments recently conducted by the writer to determine the law of action

of a small anemometer employed on kites to record the motion of the wind in the

free air. . . . The general question of anemometer testing is also very briefly dis-

cussed.”

Meteorological tables, T. S. OuTRA:\r {Minnesota Sta. Rjjt. 1899, pp. 675-587 ).

—

These tables give the monthly and annual mean temperature and precipitation for

the year 1898 and 6 months of 1899, with departures from the normal for 62 stations

in the State.

Meteorological observations, C. AV. Peteesox {Rpt. Dept. Agr. NoHliwest Ter-

ritories, 1899, pp. 5-14) •—Tabular statements are given of (1) the total annual pre-

cipitation from 1883 to 1899, inclusive, at 8 stations; (2) total monthly precipitation

during 1899 at 39 stations; and (3) the maximum, minimum, and mean temperature

during each month of 1899 at 34 stations. “A brief summary of the records of the

Dominion meteorological service of the temperature and precipitation conditions

prevailing throughout the Northwest Territories during each month of the year” is

also given. The meteorological stations (with voluntary observers) in the Territories

now number 44.

General summary of meteorological observations in Mexico during 1899,
E. E. Schulz {Rev. dent. Bol. Met., 3 {1900), Xo. 1-2, pp. 145-158).

Contribution to the study of the climatology of the Valley of Mexico,

M. Morexo A' Axda {Mem. y Rev. Soc. dent. '‘Antonio Alzate,” 14 {1899-1900), Xo.

9-10, pp. 353-360).—This is a summary of observations on barometric pressure during

15 years (1884-1898) at the Tacubaya Observatory.

AIR-WATER—SOILS.

j

A study of soil moisture, C. A. Keffek and J. D. Tinsley {N~eio

I 2Iexico Sta. Bui. —Incomplete records of moisture

at depths of 6 to 9 in. and 21 to 24 in. in the soil of plats planted to
;

' corn and cultivated in difi'erent ways during the season beginning

j

April IT and ending October 5, 1899, are reported and discussed.

1

1

’ The moisture determinations were made b}^ the gravimetric method
and b}^ means of the electrical apparatus devised by the Division of

Soils of this Department. Practicall}^ all types of soil texture, from
adobe to pure sand, were represented in the plats used in this experi-

ment. Consequently a great variation in the moisture content and

requirements of the soils was observed. While the results are incom-

plete and not conclusive the}^ indicate ‘‘the great variability in the

character and moisture content of the alluvial soils of the Rio Grande
valley.”
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“ [They also indicate] the importance of maintaining a sufficient moisture supply

for the continuous, uninterrupted growth of the crop—the great quantity of i)Oorly

developed corn in this field being assumed to be due to the check in the growth of

the second planting, caused by drought; and of bringing all parts of a field to as

nearly the same moisture holding capacity as possible by the application of correc-

tives, preferably in the form of green crops, to be plowed under during active

growth. ’ ’

Soil moisture, H. H. Nicholson {Nehraska Sta. Bpt. 1899^

35-37).—A brief account is given of a study of methods of determin-

ing the moisture content of soils, especial attention being called to

errors in sampling. An apparatus devised. for taking soil samples at

different depths is described as follows:

“ [It] consists of a 2 in. brass tube 24 in. long. In the side, 4 in. back from the

cutting edge, a section is cut out and then fastened to the tube by a hinge joint.

This i^ocket cover is held in place by a sleeve which screws down against a shoulder

just above the cutting edge. To obtain a sample at a depth of 9 to 12 in., for example,

the tube is driven down 12 in. into the soil and then withdrawn. The core of soil

remains in the tube. The sleeve is unscrewed and slipped back and the cover raised.

Three inches of the cylinder of soil thus exposed is cut out with a spatula and dropped
,

into a tared box and weighed and dried. Results obtained thus far are highly b ^

encouraging. ’ ’

liThe chemical and g’eological history of the atmosphere, J. Stevenson {Phil. ^

Mag. and Jour. Sci., 5. ser., 50 {1900), Nos. 304, J)p. 312-328; 305, pp. 899-407).—This -

paper discusses “the question as to whether any notable change has taken place in
ir

I

the chemical composition of the atmosphere in the course of geological history.”

The author adduces evidence derived mainly from a study of the amount of carbon-

aceous and other oxidizable matter due to vegetation which is found on the earth to

prove “that there was a time when there was no free oxygen on the earth.”

Movements of g-round water, B. S. Lyman {Jour. FranJdin Inst., 150 {1900),

No. 4, PP- 285-299).—A critical review of reports on the principles and conditions of|]|

the movements of ground water, by F. H. King and C. II. Schlichter, which have^-

already been noted (E. S. R., 11, pp. 517, 519).

Artesian wells, L. AVoolman {Ppt. State Geologist of New Jersey, 1899, pp.

55-139).—A record is given of size, depth, character of strata penetrated, quality of

water supplied, etc., of 98 artesian wells, mainly in New Jersey, but including some

in other States.

The influence of forests on soil moisture, drainage, and groundwater, and
the flow of springs, E. AV. Ebeemay^er {Einfluss der Walder avf die Bodenfeuchtig-

kcit, auf das Sickerivasser, auf das Grundwasser, und auf die Ergiebigkeit der Quellen.

Stuttgart : Ferdinand Enke, 1900, p>p. 51). ,

Chlorin in the natural waters of the State, AV. S. AIy'ers {Rpt. State Geologist

of New Jersey, 1899, pp. 141-148).—Determinations of total solids and chlorin in 39

samples and detailed sanitary analyses of 18 samples of surface waters are reported.

This data is being collected with a view to preparing a map showing the normal

chlorin content of the potable waters of each locality in New Jersey. i'

The question of the hygienic importance of nitrites in drinking water, E. f;

ScHAER {Ber. Deut. Cliem. Gesell., 33 {1900), No. 8, pp. 1232-1236).—The author agrees ^

with Spiegel (E. S. R., 12, p. 21) that in the present state of our knowledge the

determination of nitrites in water is neither positively nor negatively of decisive
'

importance.

Soil investigations in the United States, AI. AA^hitney
(

JJ. S. Dept. Agr. Year-

book 1899, pp. 335-346).—This article discusses the influence of transportation facilities

i
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on population and farm crops, early use of fertilizers, chemical investigation of soils,

bacteriological investigation of soils, physical conditions and soil investigations, and

important soil investigations and their utility. It is a review of progress in this line

of investigation during the nineteenth century.

“ Probably the most important immediate results of practical utility to be derived

from these soil investigations are the mapping of large areas in important agricultural

districts. In the irrigation districts these investigations point out any source of alkali

which is to be feared, the cause of the accumulation, and give a basis for the intelli-

gent underdi'ainage when necessary to remove the salts and seepage waters. In all

cases the maps show the various types of soils, and the reports accompanying them
explain the differences in these soils so far as possible, and describe their character-

istics. The greatest value of these maps will be in the possibility of intelligent special-

ization. When a light loam is seen adjoining a heavier loam or clay the methods of

cultivation or cropping should not be alike, and will not be when the farmers realize

the importance of the differences in the properties of the soils. It is generally a waste

of energy to attempt thus to compete, or use the same methods, or even to grow the

same crops oftentime on soils of such different texture. The safest and altogether

most practical thing is to recognize the differences in the soils and the peculiarities of

each; use each for the particular crop or class of crops best suited to the conditions;

then attempt to improve each by the controlling factors, which are quite sure to be

revealed in the experience of changing climatic conditions and the development of

crops in the course of 2 or 3 years. The development of plants is a sure and

safe guide generally to an experienced person as to the condition of the soil. This

specialization is unquestionably developing in this country as a result of competition

and of social conditions, and reliable and detailed soil maps will be the best possible

basis for this purpose.”

On marsh, formation on the west coast of Schleswig and on the character
of the reclaimed lands, Becker {Jour. Landiv., 4S {1900), No. 2, pp. 123-145, figs.

2 ).—The formation and character of these lands are described and physical and
chemical analyses and pot tests of samples of the soil are reported.

Dunes and their culture {Dent. Landw. Presse, 21 {1900), Nos. 40, pp. 499, 500,

figs. 4; 44, p. 551, figs. 3).

FERTILIZERS.

Alfalfa as a fertilizer, B. C. Buffum ( Wyoming Sta. Bui. jjp.

93-106.^ pfils. 2).—This bulletin discusses brief!}" the fertilizer require-

ments of soils of arid regions, especially of Wyoming, and the value

of alfalfa foi’ increasing the nitrogen of the soil, improving the tilth,

and destroying weeds; and gives the history of an acre plat on the

Laramie Plains, one-half of which had been in alfalfa since 1893 and
the other half in other crops. The whole plat was plowed in the fall

of 1898 and seeded in the spring of 1899 to wheat, oats, and potatoes,

one-half of each of these crops being on the alfalfa land and the other
I half on the part which had been under rotation with other crops. The
I main results obtained are summarized as follows:

“ The value of alfalfa harvested from one-half acre of land for 5 years at Laramie
was about $50 more than the cost of producing it.

“ The value of potatoes and grain from an adjoining half acre for 5 years was about

$44 more than the cost of producing at local prices.
‘

‘ When the alfalfa land was plowed and planted to wheat it produced $8 to $12 more
value in wheat per acre than the land which had grown potatoes and grain before.

11989—No. 5 3
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“ When alfalfa land was plowed and planted to oats it produced $16 worth of grain
'

-

more than land which had grown potatoes and grain before.
i

“When alfalfa land was plowed and planted to potatoes it gave $16 worth more of i

potatoes per acre than was obtained from land which had grown potatoes and grain

before.

“By growing alfalfa the above increase of yields and values were produced with

absolutely no cost for fertilizing the land.”

Nitrate of soda and sulphate of ammonia on marsh soils,

Clausen {Landw. Wchnhl. Schleswig-Holstein, 50 (1900), No. 33, gyp.
j

563-56d, fig. T).—Pot experiments with a soil containing 5 to 7 per

cent of tine sand, 25 per cent of clay, and 2.5 per cent of calcium car-

bonate are briefly reported. The pots contained 5.5 kg. of soil. Oats i

was the crop grown. Nitrate of soda was applied May 26 at the rate i

of 1.3 gm. per pot, sulphate of ammonia May 9 and 10 at the rate

of 1 gm. per pot. Similar experiments were made with beets in pots
|

containing 16 kg. of soil. The superiority of the sulphate was evident
^

during the growing period, and the yields of both oats and beets were -

decidedly larger on the pots receiving sulphate. These results indicate

that on marsh soils containing a liberal supply of lime, sulphate of

ammonia may with advantage be substituted for nitrate of soda, and ;

confirm the wisdom of the practice common in Germany of using !

ammoniated superphosphates on such soils.
i;

The basic constituents of crops, R. Warington and E. Demoussy
(Afin. Agron., 36 (1900), No. 5, pp. 3Ifi-357).—This is a translation and

discussion by E. Demoussy of an article by R. Warington.^ i

In this article the author attempts to show the relation between I

salifiable bases in the ash of plants and their nitrogen content, assuming !

that ‘‘if the whole of the nitrogen in a crop has been derived from I*

nitrates and no subsequent loss of the liases of these nitrates has

occurred we ought to find in the plant ash an amount of salifiable base
|

f

equivalent to the nitrogen content in the crop.” Applying this theory ji

to a number of diflerent crops it was found that the salifiable base j|

actually present, as shown by average analyses, varied from 20 per |J

cent to 92 per cent of the assumed nitrate base. Eurther investigation i |

of this subject by means of pot experiments and analyses of more
j

j

carefully selected material is suggested.

Change in weight of some artificial fertilizers on exposure to ||

the air, L. von Wissell (Jour. Landw., 1^8 (1900), No. 3, pp. 116-
||

131).—Fifty gram lots of Thomas slag, superphosphate, kainit, nitrate Ij

of soda, and ammonium sulphate were exposed to the air in the open f

and in a laboratory in flat porcelain dishes during different seasons of ]

the year. The dishes were covered with perforated filter paper and

were weighed almost daily (with the paper covers removed). There 1 1

was a small increase in weight of the Thomas slag after a few days’

fAgr. Students’ Gaz., n. ser., 9 (1899), i)p. 133-138.
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exposure to the air, the weight remaining constant thereafter. The

superphosphate increased or decreased in weight according to the tem-

perature and the moisture of the air. Kainit was the most hygro-

scopic of the materials tested. In one instance its weight increased 31

per cent in 8 da}^s. The weight of the nitrate of soda fluctuated with

the temperature and moisture content of the air. In hot, dry weather

it lost nearly all of its water, while in one case in damp weather it

increased in weight 11 per cent. In case of ammonium sulphate the

increase in weight was not ver}" large.

Analyses of commercial fertilizers, J. L. Hills, C. H. Jones,

and B. O. White (
Vermont Sta. Bui. 80., 'pp. —This bulletin

discusses the valuation and selling price of fertilizers, the usefulness

of a fertilizer control, guaranties and brand names, sources from which

plant food is derived, availability of organic nitrogen, and the selec-

tion and purchase of fertilizers; and reports anal3^ses of 132 brands,

representing 19 companies. This includes 86 anaWses reported in

previous bulletins of the station (E. S. K., 12, pp. 226, 430). “Six-

sevenths of the brands were up to or above guaranty, one-seventh fell

short somewhat, and one-twentieth failed to furnish a commercial

equivalent of their guaranties.” While as a rule the quality of mate-

rials used in fertilizers was good, it was found that two-tifths of the

brands contained no water-soluble nitrogen, and that sulphate of

potash was found in but one-seventh of the brands examined, although

claimed to be present in three-fourths. The average selling price of

the fertilizers examined approximated ^28.73, the average valuation

^18.08. The average composition of the fertilizers was but slightly

higher than last year. “Plant food is as cheap as it ever was; yet

buying mixed goods on time is still a more costh^ method of getting

plant food than is home mixing or bu}Tng on special order.” A table

compares the analyses of 133 brands for 5 years.

Fertilizer experiments on the action of Thomas slag and nitrate of soda
as supplements to barnyard manure {Fuliling's Lanchc. Ztg., 49 {1900), Xo.

7, pp. £65-270, fig. 1 ).—Ex]3eriments with fodder beets, turnips, and cabbages on
bgbt marsh soil are reported. A decided benefit resulted from the addition of the

phosphoric acid to the manure, hut there was no evidence that the supplementary

application of nitrate of soda was of any benefit except during the earlier stages of

growth when the supply of available nitrogen in the soil was small.

Nitrate of soda or ammonia? P, Wagner {Hessische Landw. Ztschr., 70 (1.900),

Xo. 8, pp. 91-93)

.

—A popular discussion of the relative fertilizing value of these two

substances.

On phosphates, L. Sghucht (Zisclir. Angew. Chem., 1900, Xos. £0, pp. 489-491; £1,

2>p. 512-515 ).—Discusses the occurrence, composition, and properties of the principal

phosj)hates of the world.

Transformation of phosphates and potash salts in the soil, L. Geandeau
(Jour. Agr. Prat., 1900, I, Xo. 18, pp. 633, 634 ).—This is a brief note on tables and
charts prepared for the exposition at Paris, showing the manuring, culture, and
yields in field experiments carried on by the experiment station of Est since 1892.
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Attention is especially called to the total phosphoric acid and potash and that solu-

ble in 1 per cent citric acid in the soils of the differently fertilized plats.

Analyses of commercial fertilizers, M. B. Hardin {South Carolina Bui. 53, pp.
24 ).—This bulletin reports analyses of 176 samples of fertilizers collected during the '7

season of 1899-1900, discusses the composition and valuation of commercial fertiliz-

ers, and gives regulations governing the sale of fertilizers in South Carolina and the
|

text of the law providing for the free analysis of purchasers’ samples of fertilizers,
i

recently passed l)y the State legislature.
j

Analyses of commercial fertilizers, J. L. Hills, C. H. Jones, and B. O. White
{ Vermont Sta. Bui. 79, pp. 180-198).—The results of analyses of 47 brands of fertil-

izers, rejiresenting 17 manufacturers, are reported.

Commercial fertilizers, J. H. Stewart and B. H. Hite
(
West Virginia Sta. Bui.

65, pp. 181-196 ).—This bulletin gives analyses and valuations of 140 samples of fer-

tilizers registered for sale in West Virginia from January 1 to A2>ril 15, 1900, with a

schedule of trade values of fertilizing materials, and the text of the State law relating

to fertilizers.

FIELD CROPS.

Report of the agriculturist, T. L. IjYon {Nebraska Sta. Rpt. 1899^

p}). 15-^2).—Brief summary of results obtained in soil tillage and

cultivation experiments, in tests with barnyard manure and other fer-

tilizers, and with sugar beets, grasses, forage crops, winter wheat, soy

beans, and chicory.

Shallow cultivation has given the best results with corn, sugar beets,

and chicoiy. With the 2 latter crops a portion of the land was mulched

with coarse sand and no cultivation given after the crops were thinned.

The portions of the crops so treated gave larger yields than when they

were cultivated. The author believes that in years of ordinary rain-

fall in the region of the station, the only benefit from cultivation

during the growing season is from the removal of weeds and the pres-

ervation of moisture b}^ means of the soil mulch produced.

Harrowing oats in rows 6 in. apart has resulted in considerabty

increased yields. Refuse lime from sugar-beet factories was used on

corn, sugar beets, and alfalfa. Only the alfalfa seemed especiall}^

benefited by the application. With this crop the refuse lime occasioned

an increase of nearly 1 ton of hay per acre.

The leaf disease {Cercospora beticola) affecting beets was held in

check by Bordeaux mixture. Hungarian brome grass {Broinus iner-

mls) has given the greatest promise of the grasses tested. Out of 100

varieties of wheat tested, Turkey Red, Big Frame, and Currell and 3

Russian varieties proved hardiest.

Alfalfa as a hay crop, B. C. Buffum ( Wyoming Sta. Bui. j)p.

Ji7-91^ figs. 8).—Results are reported of investigations af the station

and elsewhere in the State on the culture of common and Turkestan ^

alfalfa. The growth of alfalfa on alkali soils and the irrigation of

alfalfa are discussed and some figures given bearing on these 2 factors i

in alfalfa growing in the State.
|
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Alfalfa has been siiccessfully gTown at the station which is located

at an altitude of more than 6,000 ft. Directions are given for the

preparation of the land, time and method of seeding- it at this altitude,

cutting-, and curing. Seeding without a nurse crop is advised when

difficulty in securing a good stand is met with. In tests at the station

an average decreased 3ueld of- one-half ton per acre followed the seed-

ing of alfalfa with oats for each of 3 succeeding years. The average

yield of alfalfa on different plats for from 2 to 5 yefxvs has varied from

4,050 lbs. to 7,161 lbs. per acre. At altitudes below 6,000 ft. the

average yield has been: At Lander, from 7,000 to 8,000 lbs. per acre;

Sheridan, 10,600 to 16,800 lbs.; Wheatland, 10,380 to 20,402 lbs. At

Laramie, Turkestan alfalfa has 3uelded at the average rate of 7,625

lbs. per acre, as compared with an average 3deld for 3 3"ears of 6,030

lbs. of common alfalfa grown on plats under similar conditions. The

Turkestan alfalfa has proven especially hard3
^ at the station, having

successfullv withstood the severe winter of 1898-99, without apparent

winterkilling, when all plats of common alfalfa were more or less

injured. The author states that the principal cause of winterkilling

of alfalfa seems to be the freezing of water around the crown of the

plant.

Alfalfa was grown on plats containing different percentages of

alkali salts. The following table shows, in a measure, the tolerance of

this plant for alkali:

Tolerance of alfalfa for alkali.

Total
salts.

Sodium
chlorid.

Alfalfa killed:
Salts in first 6 in. of soil. . :

Per cent.

0. 620
Per cent.

0.029
Salts in soil from 6 in. to 1 ft. deex> .792 .053

Alfalfa thrifty:
Salts in first 6 in. of soil .034 .000
Salts in soil from 6 in. to 1 ft. deep . J .270 .003

Irrigation after alfalfa is cut and late fall irrigation are advised. A
table is given showing the number of times the alfalfa plats at the sta-

tion were irrigated, date of irrigation, and the amount of water applied

each time. The average amount of water used on alfalfa for the sea-

son would cover the ground 2.22 ft. deep.

Dodder is noted as one of the serious foes of alfalfa in W3mming.
Plowing alfalfa under and cultivating the land for a year or two in corn,

potatoes, and the like is recommended. The experience of farmers in

(lilferent sections ofW3"oming who have had experience in the growing
of alfalfa is noted, some letters being quoted.

. Some of the conclusions of the author relative to alfalfa culture in

Wyoming are as follows:

“Alfalfa succeeds in all parts of Wyoming under 8,000 feet altitude where it can be
irrigated, and makes more fodder to the acre than any other hay plant yet intro-

duced. . . .
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“At liigli altitudes alfalfa requires careful treatment to secure a good stand and W
become well established. Heavy seeding and planting with the press drill are rec- J
ommended. *

I

“ Two .seasons are required to put the alfalfa into good i:>rodncing condition on the

Laramie Plains. ...
“Alfalfa will not grow on wet land where the ground water stands as near the sur- I

face as 1 or 2 ft. ... I
“ Alfalfa grows better where there is some alkali salt in the soil, but will not stand li

more than 1 j3er cent of our common white alkali in the first 6 in. of soil. It should

not be planted where there is enough alkali to form white incrustations on the surface

of the soil during any part of the year.”

Corn culture, C. W. Burkett {New Hampshire Sta. Bui. 71
, pp. r

177-68, figs. 3).—^Methods of culture, effect of witch grass in growing
,

corn, and depth of plowing in reference to corn production vrere the

problems investigated in this experiment.

Methods of cultivating corn (pp. 47-53).—Certain corn plats were
, J

given no cultivation, others 5, and others 14 cultivations. Some of
\

the plats were cultivated deep and others shallow. The results ob-

tained in each case are tabulated and discussed, and a summary given
|

of deep V. shallow cultivation experiments with corn at 17 experi-

ment stations. On the plats not cultivated the weeds grew luxuriantly
jj

and the 3deld was reduced to 17.1 bu. of shelled corn per acre. The
[ I

plats cultivated shallow 14 times yielded at the rate of 80.6 bu. of I
!

shelled corn per acre; cultivated 5 times shallow, the 5deld was 79.1 11

bu.
;
and cultivated 5 times deep, 69.7 bu. per acre. The amount of 1%

stover produced in each instance stood in about the same ratio as the !

grain production. The plat which had received a mulch averaging li!

3 in. in thickness of old swamp ha}^ and given no further attention I"

during the remainder of the season, yielded at the rate of 56.1 bu.

of shelled corn per acre. The mulch was not sufficient to keep all of

the weeds down. In the author’s summary of the results of deep
^ I ;

and shallow cultivation experiments carried on at other stations it is

shown that out of 56 tests 36 were in favor of shallow culture, 12 in 1

favor of deep culture, and 8 were inconclusive.

Effect of witch grass on corn gyroduction (pp. 53-55).—^In this experi-
|!

ment witch grass was allowed to grow in the drilled rows of corn on p
certain plats which were cultivated but one wa}^ Other plats were j;

similarly cultivated except that the witch grass was removed from L
between the hills with a hand hoe. The yield of the hoed corn was at H
the rate of 81.6 bu. per acre, and of the unhoed 61.4 bu. per acre. In |H

this experiment the increased yield of both stover and grain paid many H
times over for the extra labor of hoeing. H

Effect of degytli of jyloiohig on yield of corn (pp. 56-58).—Plats of ^
corn land were plowed in the fall 3, 5, 7, and 9 in. deep, respectiveh^.

|||

The plats were similarly prepared in the spring and planted to Learn-

ing corn. No difference was seen in the growth of the corn on the

different plats until about the middle of the season when the deeper-
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i| plowed plat showed a more vio-orous and strong*er growtli. At the

‘ time the. corn was put in the silo the plat plowed 3 in. deep yielded

I
14.‘2 tons of fodder per acre; 5 in. deep, 26.2; 7 in. deep, 29.4; and 9

i in. deep, 28.2 tons per acre. It is concluded from this experiment that

f for a deep soil deep fall plowing is preferable to shallow plowing for

I corn. With impoverished soil, deep plowing can not be practiced. If

the soil be shallow, it should l)e gradually deepened bv subsequent

plowing.

Results of experiments on cotton in Alabama, P. H. INIell et

AT.. {Alabama College Sta. BnJ. 107
^ pp. 181-liAS^ fieji^. S).—This

bulletin was prepared b}^ the station for the Paris Exposition, and covers

the following subjects: Varieties, culture, manuring, chemistry, and

diseases of cotton; the improvement of cotton by hybridization and

by selection, and the climate of the cotton belt. Thirty-seven previous

bulletins on the different phases of cotton culture have been published

hy the station. The present bulletin embodies the experience of the

station in its stud}^ of cotton culture up to the present time, covering

a period of 16 years. Such conclusions to date or such additional mat-

ter as has not been previously recorded will be noted.

The best average record of all varieties tested 4 or more j^ears up

to the present time has been made b}^ Truitt and Peterkin^ the ^Teld

of lint cotton of these 2 varieties for 7 years being at the average

rate of 425 lbs. for the former and 417 lbs. for the latter per acre.

For the purpose of classification, 70 varieties were studied compara-

tively in 1899, and a provisional classification of varieties made.

Results of fertilizer experiments at the station have shown that cot-

ton-seed meal and nitrate of soda are practically equal!}" valuable as

sources of nitrogen for cotton. Cotton seed and cotton-seed meal were

about equally effective. In 79 per cent of the tests with stable manure
cotton seed the yields were greater with stable manure. In 1898

cotton, cowpeas, and velvet beans were grown on contiguous plats.

The cowpeas and velvet beans were picked and removed from the field

and all the plats plowed in March, 1899, and planted to cotton. The
yield of seed cotton per acre was 1,533 lbs. following cowpeas, 1,373

lbs. following velvet beans, and 837 lbs. following cotton. In 3 other

experiments the average increase of seed cotton per acre, due appar-

ently to the plowing under of velvet beans, was 660 lbs., a gain of 72

per cent as compared with the average yield of plats where the pre-

ceding crop had been cotton. In a cooperative experiment conducted
under unfavorable conditions, the average increase of seed cotton per

acre occasioned by turning under cowpeas was 125 lbs. An average
increase of 32 lbs. 'of seed cotton in 1899 was attributed to the residual

effect of applying 720 lbs. of rotted cotton seed in 1898. It is believed

that the average yield of cotton per acre in Alabama might be increased

at least 50 per cent through the general use of legumes as fertilizers.
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As to the comparative merits of acidulated and raw phosphate for I

fertilizing cotton and the residual effects of the same, the summarized
|

results of all the experiments made under the direction of the station
^

and bearing on tliis point seem to abundantly demonstrate the superi-
|

ority of the acid phosphate. i

The use of potash as a factor in controlling the Iffack rust in cotton
j

I

is summarized as follows: ‘‘Not only kainit but other soluble forms
!

of potash, as the muriate, sulphate, and silh^ate may, under suitable !|y

atmospheric conditions, restrain the spread of black rust. The mini-

mum amount required to exert a notable rust-restraining inffuence is

not yet determined, but is between 50 and 100 lbs. of kainit per acre,

and apparently nearer the latter figure.” i

Results of experiments in composting such materials as cotton seed,

fine stable manure, cotton-seed meal, and phosphate, taken as a whole, .

offer no arguments in favor of the practice. Fractional applications of
"

fertilizers have not proven advantageous.^ The best time for applying

fertilizers is believed to be before the seed is sown. The results of

cooperative experiments have shown that practically all the cot-

ton soils of Alabama, except the central prairie region, are greatly

benefited by the addition of acid phosphate. Cotton-seed meal is

desirable on nearly all soils in the State except new lands and soils
j

containing considerable vegetable matter. Kainit is less frequently

needed than either acid phosphate or cotton-seed meal. It is most

needed in the southern part of the State and on soils especially liable
i

to black rust. Fertilizer formulas suitable for different sections of

the State are tentatively suggested.

The section of the bulletin treating of diseases of cotton considers

the following subjects: Root knot, sore shin or damping off, cotton

wilt, rust, anthracnose of the stem, red rust, leaf blight, cotton mildew, i

angular leaf spot, cotton-boll rot, anthracnose of the boll, and shedding

of bolls. Sulphur used at the rate of 16 lbs. per square rod seemed

to have no beneficial effect in freeing the soil from nematodes causing

root knot. In pot experiments injections into the soil of carbon

bisulphid seemed to be beneficial for this purpose, but satisfactory

results were not secured with it in field tests. Unpublished investiga-

tions of C. F. Baker are given as showing that the probable cause of

the cotton-boll rot (at least in the case under investigation) was pri-

marily due to the puncture of the boll by one of the small hoppers,

known as “sharp shooters,” after which it was attacked b}^ various

species of saphrophytic fungi which fed on the broken-down tissue of

the boll. A number of these fungi were isolated, but inoculation

experiments with them during dry weather failed to produce the

disease. The bibliography of cotton diseases contains 47 references.

A list of 64 varieties and species of fungi, recorded as growing on

cotton, is also given.
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Original determinations are reported of the composition of the cot-

ton plant at 5 ditferent stages of growth. The following table shows

the composition of different parts of the entire mature plant:

Complete anahisi.^ of the entire mature cotton plant.

Xitro-
gen.

Phos-
phoric
acid.

Pot-
ash.

Lime.
^lag-
nesia.

Ferric
oxid.

Silica. Ash. Pro-
tein.

Fiber. Fat.
Carbo-
hy-

dra'tes.

P. ct. P.ct. F.ct. P. ct. P.ct. P.ct. P.ct. P.ct. P.ct. P.ct. P.ct. P.ct.

Roots 0.48 0.26 0.90 0. 45 0.44 0. 25 0. 64 3. 72 3. 00 40. 62 2.78 49.88
Stalks .64 .21 .85 .78 .28 .21 .16 3. 09 4.00 45. 31 1.11 46. 49

Leaves 2. 25 .48 1.09 5.28 .94 .43 1.70 12.55 14. 06 8. 71 8. 49 56.19
Bolls 1.83 .78 1.60 .51 . 55 . 15 .21 4.74 11.44 45. 21 9. 81 29.07

Seed 3.54 1.40 1.13 .32 .30 .03 .02 3. 65 22.13 11.91 23. 05 39. 26

Lint .18 .09 .59 .07 .14 .16 .07 1.25 1.12 87.02 .61 10.00

The fertilizer requirements of cotton as determined by the analysis

of the plant are discussed, and a summary is given of the effect on

butter of feeding cotton seed and cotton-seed meal (E. S. R.
, 3, p. 6).

The southern or cow pea in Delaware, A. T. ‘Neale and W. H.

Bishop {Delavxire Sta. Bui. Jf6^ Following a popular

:
comparison of the relative merits of crimson clover and cowpeas for

! culture in Delaware are given some results obtained in cultural, ferti-

I lizer, and variety tests with this crop. The actual cost of raising and

I

ensiling 1.37 acres of mixed Whippoorwill and Black cowpeas at the

I

station was at the rate of $17.92 per acre (including a land rental of

$5 per acre) or $1.36 per ton of silage grown. Analysis showed that

about 5.25 tons of the silage contained more protein, fat, and carbohy-

drates than a ton of ordinaiy bran.

The botany of the cowpea is touched upon and some results obtained

in previous fertilizer tests with this crop are (E. S. R., 6, p. S02) given.

The varieties most suited for cultivation in Delaware are Whippoor-
will, New Era, Black, Clay, Unknown, and Black-eyed. These varie-

ties are described and the characteristics of each noted. Twelve other

earh" varieties and 28 late varieties tested at the station are also briefly

characterized. New Era has given the largest yields of any of the

varieties tested at the station, the average for 2 years being 21,218 lbs.

per acre.

Experiments were made to determine the effect upon plant develop-

ment of cowpeas due to geographical differences in the source of the

seed and to variation in the amount of seed planted per acre. The
seed of a number of varieties was obtained from nearly every Southern

State and grown at the station. No evidence was obtained in these

tests that seed grown in the far South required any longer season

for maturing a crop at the station than the same variety grown some
hundreds of miles farther north; and there seems to be some evidence

that Delaware grown seed is as good for crop production as that

obtained farther south. In 1898 seeding Whippoorwill peas at the rate
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of 2 pk. per acre, yielded better results than 1 pk. per acre and al)out

as good results as 3, 4, or 5 pk. per acre.

The relation of the weather to cowpea production is discussed. In

1898 the average production of 5 different varieties of cowpeas was
about one-fourth larger than in 1897. In 1898 the rainfall for the

months of June to October, inclusive, was 5.35 in. more and the aver-

age temperature 2.4° F. higher than for the same months in 1897, and
it was thought the increased yields of cowpeas in 1898 might have
been due to these causes.

A two year’s test of 128 varieties of grasses and forage plants,

T. L. Lyon {Nelyraska 8ta. Rpt. lS99,jyp. lM-171).—A report is given

on the results of 2 years’ testing of 128 varieties of grasses and forage-

plant seeds, which were contributed to the station by the Di^^ision of

Agrostology of this Department. The collection was composed almost

entirely of seeds of native or foreign wild grasses and of cultivated

foreign grasses, there being very few of the grasses ordinarily culti-

vated in that region. The test has continued through 3 summers and

2 winters, and while not long enough time has elapsed to indicate with

any degree of certainty the value of any of these grasses for this

region, it is demonstrated that a large number can not be successfully

grown. Of the number tested only 16 have survived the entire period

of the test, as follows: Agropyron repens
^
A. tenerum^ Arrhenatherum

elatius^ JBromus ciliatus^ B. inermis^ B. tectorum^ B. unioloides^

Elymus canadensis^ E. glaucifolius^ E. mrginicus^ Eragrostis trichodes^

Eestuca elatior arundinacea^ E. ovina duriuscula^ E. ovina elatior^

E. ovina sulcata^ E. elatior prate?isis^ Hordeum pratense^ and Stipa

rolmsta.

The influence of chlorin and other compounds in crude Stass-

furt salts on the composition and yield of potatoes, B. Sjollema

{Jour. Landw.^ {1899), No. J, pj). 305-357).—Investigations were

made on the effect of chlorin compounds on the composition and }deld

of potatoes, with special reference to those found in crude Stassfurt

salts. The article contains, besides an account of the author’s experi-

ments, a review and discussion of the results obtained by other inves-

tigators along the same lines. Potassium chlorid, sodium chlorid, and

magnesium chlorid lowered the starch content materiall}^, each to

about the same extent. The reduction was greatest in the case of

varieties relatively rich in starch. New varieties and those making a

heavy growth of tops were especially sensitive to chlorids.

Investigations on the chlorin content of potato tubers showed that 4

it is increased by the application of chlorids in the spring. With the

higher chlorin content of the tuber is associated a higher water con-

tent and a lower starch content. The potash content of the entire
|

tuber was about the same whether the chlorid or the sulphate was ^

applied, but the potash content of the diy matter was much higher in f
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the former case—that is, with chlorin a less amount of organic matter

had l)cen‘elaborated. This higher percentage of potash was present

entirely in the original form of potassium chlorid, which is, in the

author’s opinion,. the cause of the increased water content of potatoes

I grown with it. It is suggested that the low starch content of the tubers

may be accounted for by the .presence in the sap of the relativel}^

I large amount of potassium chlorid, thus interfering in some way with

the formation of starch. The relation of starch content to potash con-

tent was found not to be uniform in different varieties. Some required

a larger amount of potash to manufacture a given amount of starch

i; than did others.

Experimental inquiries were m’ade with regard to the substitution

of soda or magnesia for potash. Soda was never found in the tubers,

fi at least not in any considerable quantity, though it was found in the

tops of plants to which it had been applied. Magnesia was found in

I small quantities, about one-twentieth to one-tenth of the amount of

^^otash present, but in the case of neither soda nor magnesia did addi-

I tion of these elements diminish the potash requirements of the plant.

The yield of the tubers was only slightly reduced by application of

• potassium chlorid, but was much reduced by additions, of magnesium
chlorid or sodium chlorid. When either of the latter elements were

; applied to a plat which had already received liberal applications of

» potassium sulphate, the yield was considerably less than on a check

'
plat which had received no fertilizer at all, showing that the good

effect of the sulphate of potash is more than counteracted by the ill

effect of these chlorids; but magnesium sulphate and sodium sulphate

i'
produced no unfavorable effect. On the contrary, experiments indi-

cated that these salts slightly increased the yield and starch content

• of potatoes, and decreased the potash content of the tubers.

Sugar-beet investigations in 1899, J. H. Stewart and B. H. Hite
(West Virginia Sta. Bui. GJf., pp. 155-176., map) 1).—The experiments

5!v with sugar beets at the station in 1899 involved a study of the inffuence
’ of different fertilizers and of lime upon the sugar content and purity

of the juice, different dates of planting and harvesting, tests of varie-

I

'i ties, and cooperative culture experiments carried on with farmers
I tnroughout the State.

H
Excessively wet weather interfered with the fertilizer and lime

j' experiments, but the results show that the stand of beets was practi-

!

call}^ the same on limed and unlimed plats. When lime was used alone

j

on the plats there was a slight improvement in the sugar content and

I
purity of the juice; used with commercial fertilizers or barnyard
manure, it seemed to have the opposite effect. Stable manure seemed
to increase the impurities in the juice; while the use of acid phosphate

regularly gave the highest coefficients of purity.

- In the variety tests scarcely any difference was found between the
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relative values of Vilmorin, Mang-old, Zeliringer and Kleinwanzlebener.

Beets planted May 29 (contained more sugar in the juice and juice

of purer quality than beets planted either before or after that date.

Not much variation occurred in the sugar content and purity of the

juice of beets harvested at different dates between September 18 and

November 9. Analyses and other data, such as dates of planting and

harvesting, character of soil and of the fertilizers emplo3"ed, etc., are

given for 155 samples of sugar beets grown by as man}^ different

farmers throughout the State. The average weight of the capped

beets grown was 14.9 oz., sugar in the juice 12.77 per cent, purity of

the juice 76.15 per cent. The result of the season’s work is considered

favorable and the work will be conthiued.

Sugar cane—field and labo^ratory results for ten years, W. C.

Stubbs {Louisiana Stas. But. 59^ ser., ^8J^.-3S7).—This bulletin

covers experimental work on the preparation of the soil, kind and

quantity of cane to plant, proper fertilizers, and rational modes of

cultivation. Attention is called to drainage as the first and most

important essential in the preparation of the soil. Surface drainage

is usually practiced in Louisiana. The merits of tile drainage are

pointed out; but owing to the filling of the tiles by silt natural condi-

tions are against its success in the locality.

During the 10 }mars’ work at the station, foreign varieties of cane

from nearly every sugar-producing country on the globe have been

tested. Owing to the great difference in climate, the trials have not

been satisfactory. The trials of seedlings are much more promising,

and 3 such have been found of value.

In trials covering 6 jesLVs of plant and first and second year stubble

for seed, purple plant has given slightly the best results as regards

sugar content, while striped first-year stubble has given the largest

^deld in tonnage. When the results of both purple and striped varie-

ties are combined, first-year stubble leads in tonnage, followed by
second-year stubble. The inference drawn from the results of this

work is that good stubble cane is fully the equal, if not the superior,

of plant cane for seed.

It is estimated that one-sixth of the entire crop of cane in the State

is used for planting. Experiments carried on for 13 }^ears to test the

availability of the less valuable upper third for this purpose are sum-

marized, showing the results of chemical analyses of cane grown con-

tinuousty from tops, middles, and butts. The results show but little

difference as regards the value of the different portions of the cane

for propagation, and the use of the upper third of the cane, which

possesses little or no sugar value, but serves rather to increase the

molasses output, is recommended from an economical standpoint.

In trials to determine the inffuence of planting large, medium, and

small canes, selected continuously from plantings of large, medium,

and small canes, respectively, the results show diminished ^fields from

1

I

Ti
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ij using' small, inferior stocks, and the conclusion is reached that it will

be most profitable to plant large, strong, and vigorous canes for seed.

The composition of the roots, stalks, leaves, and tips of Louisiana

sugar cane was investigated, with the following result:

Analyses of sugar cane {water-free materials).

Propor-
tion of
whole
plant.

Organic
matter.

Ash. Nitrogen.
Phos-
phoric
acid.

Potash. Lime.

Purple cane, cut November 12: Per cent. Per cent. Per cent. Per cent. Per cent. Per cent. Per cent.

Roots 4. 50 90.882 8. 624 0.494 0.279 0.273 0. 400

Stalks 57. 50 97. 076 2.665 .2-59 .248
1

.289 .124

Leaves 23. 13 86.567 12. 969 .464 .190 .453 .845

Tops
Striped cane, cut December 23;

Roots

14. 87 88. 170 10. 773 1.057 .203 . 545 .566

4.70 90. 645 8.849 .506 .308 .573 .361

Stalks 56. 82 96. 728 3. 055 .217 .302 .578 .144

Leaves 26. 31 84. 690 14. 853 . 457 .214 .934 .864

Tops 12. 17 87. 335 11.592 1. 073 .564 .696 .415

The roots and stubble of cane are usually left in the soil, but it is a

common practice in Louisiana to burn the tops and leaves. “A ton of

purple cane as grown in Louisiana with its accompanying trash burnt

;

in the held will thus remove 2.98 lbs. of nitrogen, 1.04 lbs. of phos-

!
phoric acid, 1.22 lbs. of potash, and 0.52 lb. of lim'e. A ton of striped

: III cane, under similar conditions, will remove 2.38 lbs. of nitrogen, 1.30

I
lbs. of phosphoric acid, 2.34 lbs. of potash, and 0.58 lb. of lime.”

j

The results of extended nitrogen, potash, and phosphoric acid experi-

|i ments with sugar cane are given in detail. Earlier work with these

:

'I

fertilizers has been previously noted (E. S. R., 7, p. 678). Nitrogen not

: to exceed 48 lbs. per acre has been found prohtable, and the best

j

results followed when it was used in combination with phosphoric acid

'i and potash. Sulphate of ammonia was found to be the best form of

I

nitrogen for this crop, with cotton-seed meal a close second, followed

by hsh scrap, nitrate of soda, and tankage, in the order named. The

i

increased cost of sulphate of ammonia in the local markets does not, in

! the opinion of the author, justify its use over cheaper forms. Data as

i

to the amount of fertilizers applied and removed from plats devoted

to sugar culture for 10 years are given.

In the fertilizer test with phosphoric acid for cane, small applica-

tions, not exceeding 36 lbs. per acre, were found most prohtable. The
soluble forms gave better results than the insoluble. Applications of

' from 200 to 300 lbs. of phosphoric acid are considered sufficient for a

good average crop at the station. Tests of the different potash salts

showed that this element was not needed in the station soils.

With regard to the effect of the different fertilizers on the sugar

content the author states that heavy applications of nitrogenous fer-

tilizers applied late in the spring tend to produce immature canes low
I

in sugar content. Nitrogen should, therefore, be applied earh" in the

I

growth of the cane. Neither potash nor phosphoric acid by itself

has an inffuenc^ on the sugar content, but when used with nitrogenous
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fertilizers they cause a more rapid growth and a quicker maturity of*

the cane.

In 1894, and every year since, experiments have been carried on in I

making 1, 2, and 3 applications of an equal amount of nitrogen in the
J

form of nitrate of soda and sulphate of ammonia. The results have
j

been contradictory and no conclusions are drawn. |i

In a, comparison of deep and shallow cultivation of cane with plows
:

and cultivators, respectively, better results were obtained by shallow .

cultivation with cultivators. The author believes that, should every :

planter adopt the method of shallow cultivation of his soil after thor- I

ough preparation, the yield of cane would be increased in the State I

from 5 to 10 tons per acre. h

Condensed tables of the weather record of 1897, 1898, and 1899 are i|

given.
I

Work of the Hawaiian Experiment Station, 1899, W. Maxwell I

{Honolulu: Hawaiian Gazette Company HP- —This report I

covers results obtained during the year in fertilizer, irrigation, variety, I

and seedling experiments with sugar cane. In the fertilizer experi- |
ments sulphate of potash and double superphosphate were used alone,

together, and combined with different forms of nitrogen. Two varie- !

ties of cane. Rose Bamboo and Lahaina, were used, the experiment
|

being thus carried out in duplicate. The yields of cane, leaves, and :

sugar per acre, and the composition of the cane and leaves as regards

mineral matter and nitrogen for each variety grown, are shown in tab- I

ular form, and the results discussed. In no case in these tests has the
|

use of phosphoric acid resulted in increased yields of sugar. The

yields when potash or nitrogen was used were considerably increased,
\

and to about an equal extent. When these elements were used together !:

still larger returns were obtained.

An analysis is given of the sugar-cane soils of the station, and the

percentages and total amount of the different elements and acids

immediately available to a depth of 15 in. are shown. The available

amounts of the 4 most vital elements were as follows: Lime, 37,669 lbs.

;

potash, 25,419 lbs.; nitrogen, 6,519 lbs.; and phosphoric acid, 45,937
j

lbs. The amount of these elements removed by the crop grown and I

the total yield of dry matter of the crop are shown in the following
)

table

:

Yield of dry matter in sugar cane and the amount of vital elements removed per acre.

Yield of
Removed per acre.

of dry-

matter. Lime. Potash.
Phosphoric
' acid.

Nitrogen.

Rose Bamboo:
Cane

Pounds.
47, 632
52, 800

41,403
52, 620

Pounds.
71

Pounds.
258

Pounds.
83

Pounds.
133

Leaves 301 .882 81 279

Lahaina:
Cane 50 121 51 119

Leaves 262 807 69 221

i
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The gTeat value of returning- to the land partially rotted trash (leaves

and tops) and plowing under rather than burning is pointed out. If the

mud press-cake and molasses are applied to the land, one-tifth of the

potash find one-third of the nitrogen removed in the cane is also saved.

In the irrigation tests 20 plats were regularly irrigated, receiving

from 46.5 to 48 in. of irrigation water, and 8 others received no irriga-

tion whatever. The average yield of sugar on the 20 irrigated plats

was 24,755 lbs. per acre, and on the unirrigated plats, 1,600 lbs. The

rainfall during the growth of the cane was 46.56 in., most of which

fell during the colder months. Some results obtained in overirrigation

are given and the evil effects of this practice are pointed out.

Experiments in testing 13 varieties of cane .and in planting 1 and 2

i continuous cut and uncut canes in the row, and 1-eye pieces 6, 12, and

I

18 in. apart, are under way and are brieffy reported npon. Some results

I

obtained in planting 1 and 3 eye pieces of plant cane 11 months old are

(

given, showing that “1,901 pieces of cane, bearing 1,901 eyes, pro-

duced relatively as man}^ canes as 2,411 pieces of cane bearing 7,233

j
e}'es. Out of the 7,233 eyes, 4,697 died.” The results lead the author

I
to urge experiments by planters in the use of less seed than is usually

I
planted.

The results of some analyses by the aspartic-acid method of soils

I
yielding from 1 to 4 and from 5 to 10 tons of sugar per acre are tabu-

lated, and some notes are given on the value of lime in sugar soils.

Important problems in plant breeding, W. Edlee (Landic. Wchnbl. Sachsen,

I
2 {1900), Xos. 35, 2jp. 303, 304; 36, jjp. 310, 311).—Some of the more important points

I

to be observed in the breeding of a number of the more prominent cereal and root

crops are diseased.

Grain breeding, T. Maxsholt {Fiihling’s Landiv. Ztg., 49 {1900), Nos. 8, pp.296-

299; 9, 2^p. 327-334)-—A discussion of the principles and methods involved in the

improvement of grains by selection, etc.

The effect of size of seed on the crop, T. H. Middleton
( University College of Wales

R2)t. 1899, pp. 68-70).—Wheat, oats, and beans were used in this experiment and

large and small seed of each crop planted. The most striking results were secured

Avith Avheat. The yields obtained from the large seed were almost double those

obtained from the small. The difference was less marked with oats. With beans

' practically the same results Avere secured AA-ith small as with large seed.

Field experiments, J. A. Murray and T. H. Middleton
(
University College of Wedes

Rpt. 1899, 2ip. 3-26, 31-42 ).—Results are given of a number of cooperative experi-

ments Avith fertilizers on grass lands, potatoes, and root crops.

Field experiments {Ed. Agr. [London] Rpt. Agr. Educedion, 1899-1900, pp. 37-42,

45-71, 74-89, 91-96, 99-107, 110-113, 117-124, 126-133) experiments reported

have been carried out at eight different collegiate institutions. They consist of fer-

tilizer experiments Avith SAvedes, potatoes, hops, mangolds, grass lands, and perma-
nent pastures; seeding experiments Avitli alfalfa and sainfoin; and rotation experi-

ments. A number of the fertilizer experiments reported have been noted from other

sources.

Farm experiments at Dalmeny {Farm and Home, 19 {1900), No. 969, p. 294 )-

—

A semiofficial summary is given of the results secured in the experimental Avork

being carried out on Lord Roseberg’s farm. An application of 4 cwt. of ground
lime yearly has given better results than AAdiere much larger amounts have been
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applied only at long intervals. Heavy applications of lime have been useful ih’ f

controlling the finger-and-toe disease of turnips, but are considered to have a preju-S

dicial effect on nitrifying and other advantageous soil organisms. J
Methods of applying- fertilizers, Berthault {Ann. Agron., 26 {1900), No. o\

pp. 417-430).—Broadcasting, applying in drills or in small amounts about each plant,**

etc.
,
are considered for a number of crops.

Experiments with manures {Farmers’ Gaz., 59 {1900), No. 39, p. 753; Agr. Gaz.^

[Xowdon], 52 {1900), No. 1394, P- 181).—Results secured in the use of different

amounts of city manure, in the substitution of commercial fertilizers for a part of the

city manures employed, and in the use of commercial fertilizers alone for growing
certain vegetables and farm crops are given.

Culture of textile plants, G. D’Utra {Rev. Agr. Reunion, 6 {1900), Nos. 60, pp.

24I-248; 61, pp. 281-290).—Discussion of the culture, fibers, and manufacture of dif-

ferent textile plants.

Azof barley {Agr. Jour. Cape Good Hope, 17 {1900), No. 6, pp. 322-3,24).—This

barley was tested by a number of farmers to determine its merits as a forage crop.

The results reported are somewhat contradictory.

Notes on cereals, T. H. Middleton
( University College of Wales Rpt. 1899, pp.

61-67).—The characteristic differences between young oat and barley plants, barley

and wheat plants, wheat and rye plants, and wheat and oat plants are given, together

with the distinguishing characteristics of a large number of varieties of oats.

Report on tests of deep and shallow plowing for corn {Nebraska Sta. Bui. 64,

pp. 94-97).—Of reports on tests of deep and shallow plowing for corn from 16 corres-

pondents living in different sections of the State, 9 show an increased yield of corn

resulting from deep plowing, 4 no difference in yield from either deep or shallow

plowing, and 3 an increased crop from shallow plowing. Relative to the effect of

drought on the corn on the shallow and deep plowing, 8 correspondents report that

the corn suffered more on the shallow plowing. In 5 cases there was no difference

and in 3 cases the corn on deep-plowed land suffered more.

Introduction of American varieties of maize, G. Valder {Agr. Gaz. New
South Wales, 11 {1900), No. 9, pp. 782-785).—Nine varieties of corn were imported

from the United States and distributed to farmers in New South Wales. The present

article tells of the growth of the corn and includes some notes on the different varie-

ties by growers. It has been noticed that the grain has been considerably improved

since it has been grown in New South Wales. It is larger, well developed, and has

a much better appearance for market purposes.

Rescue grass (Bromus unioloides), F. Lamson-Scribner
(
U. S. I)ept. Agr., Divi-

sion of Agrostology Circ. 26, pp. 4, fig- !)•—A brief description with notes on the his-

tory, cultivation, use, and feeding value.

Analyses of forage crops, H. H. Nicholson {Nebraska Sta. Rpt. 1899, pp. 40-

42).—Analyses (food constituents) are given for green, air-dried, and water-free

Bromus inermis, oats and field peas, cowpeas and millet, sorghum, and alfalfa.

Succulent forage for the farm and dairy, T. A. Williams {U. S. Dept. Agr.

Yearbook 1899, pp. 613-626, pis. 2)

.

—The topics, historical and popular, discussed

under the above heading are early forage conditions in the United States, place of

succulent forage crops on the farm, growth of the practice of soiling in the United

States, temporary pastures, history of the practice of ensiling, value of silage as a

forage for stock, and the best crops for succulent forage. Under the latter heading,

a number of the more important forage crops grown in this country are discussed.
| ;

Hemp (Cannabis sativa)
,

S. S. Boyce {New York: Orange Judd Co., 1900, ppl
‘

XY112, figs. 13).
—“A practical treatise on the culture of hemp for seed and fiber,

with a sketch of the history and nature of the plant.” The work takes up the

history, botany, and chemical composition of the hemp plant and its culture in

Europe and America. In the discussion of its culture in the latter country methods

of retting and preparing the fiber and machinery for handling hemp are discussed.
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Winter oats for grain and pasture {Rural New Yorker, 59 {1900), No. 2631, p.

643 ).—The successful culture of winter oats when seeded in August at the Delaware

Station are reported by A. T. Neale. The oats bore from 30 to 50 berries per stalk

and the. yield was between 7 and 8 tons of green forage per acre.

On the origin and variability of the potato, E. Andre {Rev. Hort., 72 {1900),

No. 19, pp. 542, 543)

.

—The adaptation of the potato to great variations in climate

and soil and its variability in such locations are pointed out and some notes given on

the growth of potatoes in Colombia and Ecuador. Some suggestions are added rela-

tive to the introduction and improvement of native South American and Mexican

potatoes.

Potato growing experiments {Queensland Agr. Jour., 7 {1900) ,
No. 3, p. 215 ).

—

The summarized results of some fertilizer and cultural tests with potatoes are given.

The use of 20 tons of barnyard manure resulted in the largest yields and tubers of the

best cooking qualities. Sprouted seed tubers gave better yields than nonsprouted.

Trials of potatoes at the Wagga Experiment Farm, G. M. McKeown {Agr.

Gaz. New South Wales, 11 {1900), No. 9, p. 786).—Data as to the yields obtained in

tests of 10 varieties.

The effect of different potash salts on the composition and yield of pota-

toes, T. Pfeiffer {Landw. Vers. Stat., 54 {1900), Nos. 5-6, pp. 379-385).—Work
along this line by the author has been previously noted (E. S. R., 10, p. 140). In

the present instance magnesium chlorid used in connection with potassium sulphate

decreased the percentage of starch in varying amounts in 4 varieties of potatoes.

Fresh tubers which had been fertilized with chlorid of potash contained about 0.12

per cent of chlorin, while those fertilized with sulphate of potash contained about

0.05 per cent.

The influence of manures on the quality of potatoes, J. W. Paterson
(
West

of Scotland Agr. Soc. Bui. 4, pp- 27-35).—The quality of potatoes as affected by dif-

ferent commercial fertilizers and barnyard manure was investigated. In 12 out of 16

cases the use of barnyard manure injured the quality of the potatoes. The potatoes

showing the highest starch content had been fertilized with a mixture consisting of

672 lbs. of superphosphate, 224 lbs. of sulphate of ammonia, 112 lbs. of nitrate of

soda, and 224 lbs. of sulphate of potash per acre.

Indian millets or sorghums grown at Wollongbar, H. V. Jackson {Agr.

Gaz. New South Wales, 11 {1900), No. 9, pp. 759-763, figs. 36).—Notes on the cultiva-

tion of sorghum in India with data on the development of 45 varieties imported from

there and grown in New South Wales.

Sorghum for sirup, G. W. Shaw {Oregon Sta. Bui. 62, pp. 3-6).—A number of

varieties of sorghum were distributed by the station in some of the districts of Oregon

which seemed most suited to the culture of this crop. Some data as to the growth
of the stalks and the sugar content of the juice of samples from 28 different localities

are tabulated. The crop made a fair growth in Jackson and Umatilla counties. Late

varieties matured with much uncertainty in the latter county.

Growth of the tobacco industry, M. Whitney and M. L. Floyd {U. S. Dept.

Agr. Yearbook 1899, pp. 429-440, pis. 7) .—An historical review of the development of

the tobacco industry in Maryland and Virginia and of its extension to other States,

with an account of the use of Connecticut tobacco in the cigar industry; require-

ments of the foreign tobacco trade; manufacturing, smoking, and domestic cigar

tobaccos grown and handled in the United States; and statistics of the manufacture
of tobaccos, snuff, cigars, and cigarettes in this country, and of leaf tobacco exported
from the United States.

Fermentation of tobacco, T. H. Vernhout {Meded.^s Lands Plantentuin, 1899,

No. 34, pp. 49, pis. 2; ahs. in Centbl. Bakt. u. Par., 2. Abt., 6 {1900), No. 10-11, pp.
377, 378)

.

—Maintains that it is bacterial and that oxydase and peroxydase have no
part in the fermentation of Java tobacco.

11989—No. 5 4
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G-ardening under glass, W. F. Massey and A. Rhodes {N'orth^\\

Carolina Sta. Bui. 170., jjp. 21̂).
—Under this heading a test of the

f]

main varieties of tomatoes for winter forcing is reported, and an essay |!

appended on the use of glass in North Carolina in gardening for the
|j

market. Tomato plants were grown in 10-in. pots filled with a mix- '

|

ture of one-half ordinary potting compost and one-half Jadoo fiber
j

and trained to single stems. Pollination was secured by removing

pollen with a camel’s hair brush and applying the brush bloom by
bloom. The dates of gathering and yield of each picking from Janu- A
ary to March, inclusive, are shown in tables for each variety. Com- S
ments on the character and yield of each variety are appended. Maule fi

Earliest gave the largest yield of any of the varieties tested. It was I
also the earliest variety grown. The author believes that if this 1
tomato could be bred into a smooth variety it would leave little to be i i

desired as a tomato. In its present irregular shape it is considered

unsatisfactory for forcing. Maule Imperial, New Forcing, Stone, and

M^hite Excelsior were all promising varieties for forcing. Tapping
^

the plants at noon for the purpose of pollination resulted in an imper-
,

feet setting of fruit and rapid falling off in size as compared with the i

results obtained when hand pollination was practiced.

In the essay on the use of glass for market gardening in North
|

Carolina the subjects of cold frames, sowing lettuce seed for first and ^

second crops, building cheap greenhouses, etc.
,
are discussed.

Forced peas in pots, G. Wythes {Gauden., 58 {1900)., Wo. 1505

^31^ ^32^ fig. 1; Amer. Gard.fil {1900)., No. 302.,pp. 663., Forcing

peas in pots under glass and varieties suitable for the purpose are dis-

cussed. In the author’s experience the most satisfactory methods of .

growing have been to sow from 8 to 12 seed in 9 or 10 in. pots and thin „

to half the number when the seedlings are strong enough. The soil used '

should be a firm loam to which bone meal or well-rotted manure has
'

been added, a space being left at the top for later top-dressings. The

peas iTiay be planted in the early part of December and the pots placed

in cold frames. The sashes should be kept closed until the peas are
,

well above the soil. But little moisture and no heat is required until
I

the plants become well rooted—probably in February. Liquid manure
|

is beneficial as growth proceeds. Sowing in small pots and trans- j

'

planting to larger increases the labor without benefit to the plants,
j

In case pot plants can not be grown, planting out in frames early in f

the year, say in January, is advocated. Robust plants which grow
from 2 to 3 ft. high are considered most suitable for this purpose.

For pot culture very small varieties—6 to 9 in.—are not in favor.

Though early they are less prolific than stronger-growing varieties. I

One of the best varieties for early pot culture is May Queen. This

is a 3-ft. pea, hardy, pods freely, and the peas have a marrow-fat ‘ j

I
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flavor. Under glass it seldom exceeds 2 ft, in height. Carter Daisy

is considered an excellent variety to follow May Queen. This variety

grows 2i ft. high, but may he dwarfed hy topping. Grradus, when not

forced too hard and grown as cool as possible, is another good variety

for forcing, as is also Early Morn. Carter Daisy has proven the most

valuable for growing in a warm border in the open.

Apple production in Virginia, W. B. Alwood ( Virginia Sta. Bui.

101., gyp. 107-1^5^ map 1).—Statistics obtained in cooperation with the

traffic managers of Virginia railroads are given for the shipment of

apples from each station along the line of the different roads. Indica-

tion is made as to the destination of the shipment, whether to northern

or southern tide water, northern or western States, local markets

within the State, or to southern States. The matter is also grouped

with reference to the apple production of different counties. The
shipments of dried apples are noted in some instances. The data are

given in detail for 1899. Some data for 1897 and 1898 are also

reported. The total production and distribution for the apple crop

for 1899 is summarized as follows:

jlpyle shipments in Virginia in 1899.
Barrels.

Northern tide water shipments Ill, 589. 0

Southern tide water shipments 38, 452. 0

Northern and western distribution 14, 708. 5

Southern distribution 37, 380. 5

Local shipments in the State 10, 355. 0

Total production 212, 485. 0

Analyses of strawberries, G. W. Shaw {Oregon Sta. Bui. 6^^ pypy.

6-9).—Physiological, sugar, acid, and ash analyses are reported for a

number of varieties of strawberries and the averages of these analyses

compared with similar analyses made elsewhere and with anal 3^ses of

a number of other fruits and vegetables. The analysis with reference

to sugar and acid is shown in the table below:

Analyses of strawberries.

Variety.

Average

weight.

Flesh.

Waste

(hulls).

Sugar.

Malic

acid.

Nitrogen.

Albuminoids

(N.

X
6.

25

.)

Proximate compo-
sition.

Grape.
Cane.

Total.
Water.

Organic
matter.

Ash.

Grams. Perct. Per ct. Perct. Perct. Perct. Perct. Per ct. Perct. Per ct. Per ct. Perct.
Michael Early 2. 39 94. 47 5. 53 3. 07 1.59 4.66 1.08 0.10 0. 62 91.52 8. 15 0. 33
Viok 10 . 66 97 . 27 2. 73 3. 21 .93 4. 14 . 95 .18 1.12 81.70 17.91 .39
Warfield 6.66 96. 80 3.20 3.94 1.08 5. 02 .89 .11 .69 90. 45 9. 18 .37
Glendale 11. 30 97.00 3 . 00 3 . 27 .88 4.15 1.01 .18 1.12 88.23 11.45 .32
Sharpless 5. 55 97.54 2.46 6. 18 . 72 . 18 1.12 88 . 22 11.42 .36
Wilson 4.86 97 . 59 2. 41 5. 90 . 80 . 12 88. 14 11. 20 . 66
Oregon Everbearing

.

6. 96 96 . 56 3.44 10. 00 .40 .10 !62 87.30 12 ! 12 !s8
Magoon 18. 33 97 . 38 2. 62

i
6. 18 .19 88 . 72 10. 79 49

Clark Seedling 8. 43 95.36 4. 64 5.44 .62 6.06 89. 02 10 . 69 .25

8 . 39 96 . 66 3.34 3.79 5.80 .75 .17 .86 88 . 57 11.43 .41
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A composite sample of the ash of the strawberries analyzed shows it

to contain 39.86 per cent potash, 13.99 per cent of phosphoric acid,

and 4.2 per cent of lime.

Investigation and improvement of American grapes at the

Munson Experiment Grounds from 1876 to 1900, T. V. Munson
{Texas Sta. Bal. 56^ JT' pis. W).—In this bulletin the author

survey's in outline the whole field of his more than 20 years’ work in

the study and improvement of grapes.

The wild or native grapes of the United States are considered in

great detail, the natural distribution of the diflerent species being

noted and a table presented of their cultural properties, in which are

shown the soil preferred by each species; endurance to cold, heat, and

drought; resistance to phylloxera, mildew, and black rot; sizT of the

cluster and berry; persistence to pedicel; quality of fruit; season of

leafing, fiowering, and ripening; and vigor of growth.

In accordance with the cultural facts presented in the table Yitis mil-

jnna^ Y. rup)estris^ and Y. longii^ named in order of preference, are

recommended as excellent grape stocks on sandy soils for northern

regions of countries like California, France, and other temperate

climates where Yinifera grapes succeed. For moderately limy soils

Y. riqyestris and Y. doaniana are recommended and for very limy

soils, where the ground does not freeze over 18 in. deep, Y. cham-

pini. For grape stocks for any soil in very hot, dry regions, such as

southwest Texas and south California, Y. clumipini^ Y. doaniana^ Y.

herlandieri^ f. candicans^ and Y. monticola are recommended. “The
last 3, being ditficult to grow from cuttings, are better utilized in

J

i

hybrid varieties with the first 2 and with Y. rupestris. Y monticola.,
|

Y. herlandierl^ Y. candicans^ and Y chamgnni, while doing finel}^ in
]

sandy soil, grow the best of any species in very limy soils, up to 60
1

1

per cent of carbonate of lime.” i

In breeding direct producers of fruit for market and table for the
i

North the best varieties of Y. lahrusca^ Y. mdjnna^ Y. lincecumi, Y.
j

hicolor., Y. rupestris^ and Y. doaniana are to be selected, using the /'

j

hardiest and healthiest varieties of Y. vmifera in attenuation of i to 4 Y
or less, by using hybrids and hybrids of hybrids as parents. In the " |i

breeding of direct producers for the South, the range is very great. | f

Any of the above may be used with the addition of Y. cliampnni^

Y. hmrquiniana^Y. herlandieri^Y. mmiticola^Y. rotundifolia^ and for

Gulf regions and Florida, Y. simjjsoni and Y. rnunsoniana. ijj

As to species for wine, “it is found that small-beriy species gener-
|jj

ally possess properties for wine making far superior to the large-berry
ijj

species, hence if one seeks to produce varieties for wine making he
|||

should not neglect those with small berries. The species possessing
|

best wine properties are those in the series Riparian, Viniferae, ^sti- I

vales, Cinerascentes, and Coriaceae, especial!}" the species rnpestris^ lour- ;

quiniana.^ llncecmnii., herlandieri.^ chanqmii^ doaniana., rinifera.^^ |
l
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Reviewing these species selected for special purposes, it is found

that American Yiticulture is based on the following- species: I2iq?estrh,

longii^ milpina^ moiiHcohq herJandierl^ h()ur(iidnianri^ vinifera^ Tin,ce-

cum l)icoloi\ wstii'aHs^ simpsoni^ candicans^ doaniana^ cliampini^

labrusca^ rotundifolia^ and iminsoniana^ IT in all.

“ These with proper application as to climate and soil can well supply all parts,

from Puget Sound and Dakota to Puerto Eico. All the other species can be neglected

witliout loss. An abridgement of the above, which would still supply nearly every

requirement, and be the best possible list for the number of species included, would

be rnpestris, vulpina, herlandieri, boiirquiniana, vinifera, lincecurnii, simpsoni, doaniana,

champini, labrusca, and rotundifoUad^

The work involved in hunting the forests for desirable varieties of

grapes to be used as parents is noted, and a partial list of varieties of

grapes that have been or are growing at the Munson Experiment

Grounds given. Following this the author discusses the ideal variety

of grape and the personal qualifications necessary in an originator of

varieties and gives an account of the methods followed by himself in the

creation of new varieties by pure breeding, crossing, and li3^bridizing.

Crossing and hybridizing when the parent vines bloom at the same

and at difi'erent times are dwelt on at some length.

“ When the intended parent vines do not bloom at the same time, then either the

earlier variety must be retarded by cutting off the primary shoots, thus forcing the

secondary later, or the later must be made to bloom earlier by prmiing close in the

fall, soon after the leaf fall, and the earlier delayed as directed above or by not

pruning until buds start in the spring or by both, if the natural times of flowering

of the 2 intended parents are wide apart, or else by saving pollen of the earlier to

apply to the stigma of the later. Pollen can be preserved for weeks and even a year

and still be efficient in impregnating.”

Directions for collecting and preserving pollen and using the same
the following season are given.

The general laws of constitutional development in grapes with

reference to the parentage in pollination is stated by the author as

follows:

“The most vigorous and enduring progeny are produced by vines as mothers

—

other things being the same—which have recurved stamens and well-developed pis-

tils, when pollinated by purely staminate vines, as, for example, when Moyer, Lind-

ley, Brighton, etc., are pollinated by staminate seedlings of, say, Dracut, Perkins,

Presley, etc.

“Next in vigor are the progeny of mothers having reflexed stamens with large

pistils, impregnated by hermaphrodite vines; e. g., Brighton or Bindley by Concord,

Ives, Delaware, etc.

“The third in vigor and endurance would be the progeny of hermaphrodite vines,

such as Concord, Ives, Perkins, Catawba, and the majority of varieties in cultivation,

impregnated by staminate vines. But in this case the majority of the progeny will

be staminate vines.

“Fourth in vigor would be the progeny of hermaphrodite vines pollinated by other

hermaphrodite vines—for example. Concord XDollinated by Delaware or Ives—and still

weaker if pollinated by itself or its own progeny, such as Moore Early, W^orden,

Martha, etc.
,
making ‘ in-and-in ’ breeding. The progeny of such impregnations gen-
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erally have herniaphrodite or self-])olliiiatin;^ fiovers, tlu* kind preferred ])y vine-

yardists, who do not imderstand sex anion^ vines, ])ecause they hear planted alone

in vineyards. Most hybrids of Lahrnsca witli Vinifera liave been of this class.

“More feeble still, when any progeny at all are produced, is that of vines with

recurved stamens, impregnated by varieties with recurved stamens, as in case Moyer
could be impregnated by Brighton or lindley.

“In case a variety with recurved stamens should impregnate itself, if possible, we
would expect the feeblest progeny. Such impregnations, however, are very rare, if

[occurring] at all. Pistillate varieties thus pollinated generally cast the pistils in a

few days afterwards, but the pistils may first enlarge a little. Prof. S. A. Beach has

designated such varieties ‘self-excitant’ or ‘self-irritant,’ but sterile.”

Specific directions for sowing and planting seed, tending and culti-

vating the seedlings planted in the testing vineyard, noting and select-

ing the seemingly desirable varieties and breeding with special reference

to color of grape, season, size of cluster or berry, or for quality, are

given. In the author’s experiments only about one reall}^ good variety

was obtained out of every 1,000 carefully selected and h}^bridized grape

seed grown.

In the course of his work in breeding grapes, Munson has made obser-

vations on the prepotency of the different species and the peculiar effect

of each on the offspring. Only a few of them need be mentioned here;

V. rupestris does not seem to be a good mother but in France is con-

sidered superior to all other species as a pollenizer of mnifera to give

direct producers. V. heTlandieri offers an excellent basis on which to

l)uild for large compound clusters and fine quality of beriy. Y. lince-

cumii^ in the opinion of the author, promises more for American grape

culture than any other and possibly all other species combined. Among >

the families of this group, America is uncommonly health}^ and vigor-

ous, very prolific, and is a good table and wine grape, and one of the

best mothers. A hybrid of V. hicolor and V. vulpina promises to give .

rise to a family of very hardy varieties peeuliarly adapted to the

extreme north. V.lahruscai^ noteworthy for the large number of ;

pure varieties for northern regions to which it has given rise. V.

slmpsoni endures great heat and drought and resists fungus diseases

well, especially black rot, and promises well as a base for Gulf State

varieties for extremely late ripening. Y. chamjnni promises much in

hy^brid combinations. It is a good graft stock for dry, very liny,

adobe, or sandy soils, either North or South.

Relative to prepotency or superior potency of one parent over the

other the author states as follows:

Ik

“ Generally the more distinct and uniform a species the more prepotent it ig over

less distinct and less uniform species. In conformity to this, the rfiore complex a

hybrid is, the less it shows of itself in combination with a pure variety of a pure f

species. Also, in conformity to this law, the more complex a hybrid is, the more

variable among themselves are its pure seedlings. We may expect the male parent

to more often control in appearance and quality in fruit and the female in vine; yet,

if we designate it a general law, there will be found many exceptions. ’ ’
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Report of.the horticulturist, R. A. Emerson [Nebraska Sta. Bjjt. 1899, pp.

50-61) .—Outline of the horticultural work now being carried out at the station and

of experiments which have been discontinued.

Experiments conducted for 8 years in the hybridizing and cross pollinating of

cucurbits have resulted negatively. In hybridizing different varieties of watermelons

with the pollen of pumpkins or squash, no immediate effect of the pollen was dis-

cernible on the form, color, or flavor of the fruit or on the size, shape, or color of

seed.

New experiments are being undertaken with native ornamentals, cover crops for

orchards, orchard cultivation, and in plant breeding.

Progress of commercial growing of plants under glass, B. T. Galloway
( IJ. S/

Dept.Agr. Yearbook 1899, p>p. 575-590, pis. 3, figs. 6).—The historical development and

present status of commercial plant growing under glass is considered. It is estimated

that about 10,000 commercial establishments in the United States are devoted to

growing plants under glass, 1,000 of which are engaged exclusively or nearly so in the

forcing of early vegetables which have a retail value of $4,500,000. The 9,000 com-

mercial florists’ establishments are estimated to have on an average 2,500 sq. ft. of

glass each, or a total of 22,500,000 ft. The estimated value of these establishments

is placed at 50 cts. per square foot of glass and the income to the producer at 50 cts.

per square foot annually, or $11,250,000; and double this amount from the standpoint

of the retailer. The retail value of the cut flowers sold is estimated at $12,500,000,

distributed as follows: Roses, $6,000,000; carnations, $4,000,000; violets, $750,000,

chrysanthemums, $500,000; miscellaneous flowers, including lilies, $1,250,000. The
wholesale price of roses, carnations, and violets in the 4 principal cut-flower markets

of the country for the years 1890-1899 has averaged $5.70, $1.51, and 92 cts. per hun-

dred, respectively. The American Beauty rose is excluded from the above average

on account of the high price it commands as compared with other varieties.

The percentage decrease in wholesale prices of roses, carnations, and violets in

.
each of the cities of Chicago, Boston, Philadelphia, and New York during the past

5 years as comi3ared with the preceding 5 years is shown in tabular form.

The Lafl.eur or English herbaceous graft, E. Maere [Prog. Agr. et Vit. [Ed.

VEst), 21 [1900), Nos. U, pp. 420-427, figs. 8; 15, p>p. 443-452, figs. 5).—The nature,

value, and technique of this graft for vines is discussed at considerable length, illus-

trations being given of the more salient features.

The graft does not change the species, E. Bringuier [Mess. Agr., 5. ser., 1

[1900), No. 6, pp. 208-210).—A controversial article.

Top grafting and irrigation, J. I. Graham
(
Fruit Growers' Assoc. Ontario Ppt.

1899, pp. 20-24) •—A practical paper on the apple, read before the association.

Winter cucumbers in pots
(
Gard. Ulus., 22 [1900), No. 1125, p>. 397)

.

—A success-

ful method for growing cucumbers in pots is detailed.

The forcing of lettuce [Amer. Gard., 21 [1900), No. 306, pp. 727, 728).—Concise

cultural directions.

Growing rhubarb in the dark, S. S. Bailey [Rural New Yorker, 59 [1900), No.

2644, p). 655).—The author reports the successful culture of rhubarb in a cellar. The
roots were dug in the fall and allowed to freeze, after Avhich they were placed in sand
in the cellar and watered. The rhubarb was large enough for use by February 5.

Brief suggestions regarding cooking rhubarb are added. Roots 3 or 4 years old are

considered most satisfactory for forcing, and where a cellar is not available the roots

may be placed in a box and covered with a barrel or other similar arrangement
which will keep them in the darkness.

Experiments with tomatoes and potatoes, F. W. Rane [New Hampshire Sta.

Bui. 73, pp. 76-86, figs. 4).—The importance of the tomato industry is noted and
tabulated results given of tests of 15 of the newer varieties of tomatoes grown at the

station in 1899 and 48 varieties grown in 1898 and before. The usual data as to the
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average yield of ripe fruit per plant, date of first ripe fruit, average weight of green
fruit, etc., are recorded and descriptive notes given of 20 varieties of tomatoes not

previously mentioned in the station reports. Photographs are given of specimens of

each of these varieties.

The report on potatoes shows the results obtained in a test of 47 varieties. The
largest average yields for 3 years have been made by Late Puritan, Reeve Rose, Fill-

basket, Seneca Beauty, Sir William, White Beauty, Breck Chance, Country Gentle-

man, Enormous, Harvest Queen, Red American Wonder—all yielding over 815 bu.

per acre and mentioned in the decreasing order of tlieir productiveness.

The tomato and its culture, M. Leuca {Queensland Agr. Jour., 7 {1900), No. 3,

pp. S29-232, fig. 1).—Raising early plants, soil preparation, yields, and varieties are

popularly considered. ' I

Stripping" bark from apple trees, N. 0. Booth {Rural Neiv Yorker, 69 (7.90(9), |
No. 2643, p>p- 621, 622,fi.gs. 6).—Some inconclusive experiments are recorded in remov-

ing strips of bark 2 to 3 in. wide from the trunks of a Rambo and a Ben iTavis apple

tree. The effect of the gnawing of the bark by sheep is also noted. Stripping is a

devitalizing process and is employed to throw trees into bearing. When the cam-

bium is not harmed the wound soon heals over. Abrasions of the cambium result in

more serious injury to the tree when they take a transverse rather than a longitudi-

nal trend.

Some data are given on the effect of removing strips of bark from apple trees every

10 days from March 20 to July 20.

New plums, L. Burbank {Rural Neiv Yorker, 59 {1900), No. 2644, p. 655, fi,gs. 4).—
Some new plums originated by the author are described.

Plantains and bananas, P. G. Wicken {Jour. Dept. Agr. West. Australia, 1900,

Aug.,p>j)- 69-62).—Notes on methods of culture and uses of these fruits.

Lemon culture in Italy, H. Dixon {Agr. Gaz. Nevo South Wales, 11 {1900), No. 9,

pp. 719, 720, figs. 2)

.

—Methods of protecting the trees Irom the sun and frost by
means of upright posts connected with horizontals and covered over with grass, straw,

etc., are noted.

Lemon pruning" {Pacific Rural Press, 60 {1900), No. 14, p. 209, figs. 5).—The
Baronio method of pruning lemons is illustrated and described. It consists in cutting

out the whole center of the tree, followed by cutting out the upright growing shoots :

or suckers and encouraging the growth of small shoots or fruiting spurs on a flat

framework.

Orang"e-tree roots, J. H. Reed {California Cultivator, 14 {1900), No. 21, pp. 821-

323)

.

—The penetration of orange-tree roots in irrigated orchards is noted.

Tiie persimmon in Iowa, F. O. Harrington {Trans. lovxi Ilort. Soc. 1899, pp. 251-

256).—The possibilities of persimmon culture in Iowa are pointed out, and detailed

directions given for all the different operations connected therewdth.

Growing strawberries in New^England, F. AV. Rane {New Hampshire Sta. Bui.

74, pp. 88-106, figs. 6).—Cultural notes, reprinted from a previous bulletin of the sta-

tion (E. S. R., 10, p. 48), and the results of tests of varieties are given. Tabulated

comparative data as to blooming period, first ripe fruit, yield, drought resistance,
'

etc., are tabulated for 86 varieties tested in 1899. Descriptive notes are given on 10 .

of the more popular varieties and on 29 of the later introductions. The following ^
varieties are considered of most merit: Beverly, Brandywine, Bubach, Clyde,

Crescent, Greenville, Haverland, Lovett, and AVarfield.

Eureka and Kansas raspberries, C. C. Nash {Amer. Card., 21 1(1900), No. 302,

p. 662).—From the results obtained in comparative tests with the black raspberries

in 1899, the author gives his preference to the Kansas variety. It produces plenty

of strong, vigorous fruiting canes on either sandy or clay soil, and is more hardy than 7

Eureka. C
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1

The allig'ator pear, D. Bois (Her. Ilorf., (1900), No. 19, pj-). 540, 547, pi. 1 ).

—

Tfiis tropical fruit (Fersea (jratisslma) is illustrated and notes given on its culture and

uses.

India' rubber, J. Parkix (Indian Forester, £6 (1900), No. 7, pp. 318-329).—Notes

on the origin, collection, and preparation of India rubber.

Caoutchouc in German East Africa (Teopenpflanzer, 4 (1900), No. 8, pp. 367-

378).—The report of the governor of 'German East Africa to the home office. Notes

on culture experiments are recorded and some commercial data given.

Repeated tapping- of Ficus elastica, A. Preyer (Tropenpflanzer
, 4 (1900), No.

8, pp. 404-406).—Trees were tapped in one experiment at intervals of 7 to 10 days

and the coagulated caoutchouc removed. The incisions Avere made close under each

other. About times as great a product was thus obtained with 5 tappings as is

usually obtained where only 1 tapping is practiced. In another instance the inter-

vals between tappings were reduced to 3 and 2 days, respectively, and 3 tappings

made. Again the product secured was nearly 3 times that secured with only 1 tap-

ping. The repeated tapping is said not to hurt the trees as in some parts of the

province of Subany, the practice of repeated tapping of the same trees has been

carried on by the natives for years without harm.

Pecan groves, H. Eost (Proc. Texas Farmers^ Cong. 1900, p>p- 130-138).—Varie-

ties to plant and the profits in growing pecans are considered.

Flower odors
(
Wiener. Illus. Gart. Ztg., 8 (1900), No. 9, pp. £60-263).—The classi-

fication of floAver odors is considered. Deppino’s classification of flower odors into

sympathetic and idiopathic kinds is used as the basis of the author’s remarks, many
examples of the odors of flowers coming under the tAVO headings being giA^en.

Fall-sown asters (Anier. Gard., £1 (1900), No. 302, p. 660).—In experiments on

the American Gardening trial grounds fall-soAvn aster seed Avithstood the rigor of

Avinter and came up abundantly in the spring. The plantlets were transplanted into

roAA'S alongside of j^lants groAvn from spring-sown seed. The plants from spring-soAvn

seed promised better in the early part of the season, but as they began to come into

bloom they AA'ere attacked and destroyed by disease. The plants from the fall-sown

seed seemed more robust, greAV well, and blossomed, and up to the time of Avriting

not a i^lant had been lost by disease. The results are considered suggestive for

further experimentation.

Different methods of orcbid culture (Florists' Exchange, 12 (1900), Nos.33,p>.

789; 34, p. 824; 35, p). 848).—Besides certain general jjrinciples and a discussion of

the usual methods employed in the culture of orchids, the late methods of certain

Belgian and French florists are discussed. The neAA' feature consists in jAotting orchids

in leaf mold, a little sphagnum being placed in the bottom of the pots to jAreA^ent the

mold from washing through. Excellent results are reported by this method of cul-

ture, and the author recommends the method for trial in this country.

Orchids from seed, E. O. Orpet (Amer. Gard., 21 (1900), Nos. 300, p. 634; 303,

p. 680; 306, pp. 728, 729, fig. 1).—Some of the precautions to be obsei'A^ed in groAving

orchids from seed are pointed out.

Sweet-pea culture, H. H. Gibson (Farmers' Gaz., 59 (1900), No. 38, p. 743).—The
use of various manures in heightening the color of SAveet peas is discussed and cultu-

ral directions given.

Sweet violets and their culture, E. Parker (Garden, 58 (1900), No. 1506, pp.
246-248).—Outdoor culture, Avinter forcing, and A'arieties for the open are discussed.

Hedges, wind-breaks, shelters, and live fences, E. P. Powell (New York:

Orange Judd Co., pp. 140.).—A treatise on the planting, growth, and management of

hedge plants for country and suburban homes.

School gardens, F. M. Powell (Trans. Iowa Hort. Soc. 1899, p>p. 141-149).—

A

somewhat extended reA'ieAA" of the purpose and deA^elopment of school gardens in this

and European countries.
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School gardens, E. Gany {Rpt. 11. >S'. Com. Education, 1898-99, I, 2->p. 1067-1084;

Hand, from Rein’s Pedagogical Cyclopedia ).—Discusses tlie Ihstory of school gardens

and gives detailed directions for their management and use.

Report of the committee on school gardens and children’s herbariums for

the year 1899, H. L. Clapp {Trans. Mass. Ilort. Soc. 1899, pt. S, ijp. 255-280, pb.

7 ).—A iiumber of school gardens in Massachusetts are briefly described. Notes are

given on the character of each and on the use of the gardens by the children. Ger-

man school gardens are commented upon. Suggestions regarding j>rizes for school

gardens, with a list of prizes and gratuities awarded for school gardens and herbari-

ums in 1899, are added.

Gardening by the Columbia, Missouri, public schools, J. C. Whitten {Amer.

Card., 21 {1900)
,
No. 292, 504-506 ).—Notes on methods of nature study and win-

dow gardening at the school and on results obtained.

FORESTRY.

Forest reserves in the United States, H. Gannett {Wineteenth

Ann. Rpt. If. S. Geol. Survey^ 1897-98^ fit. 5^p)p)- J^OO^ ph. 110, figs.

(tins, in Forester, 6 {1900), No. S, pyj. 65, 66).—A preliminary statement

is given of the forest areas of the United States, particular attention

being given to their geographic and economic consideration. It is

said that of the United States, exclusive of Alaska, 37 per cent of the

entire area is wooded.

A summary is given of the available information of the estimated

merchantable timber of various species occurring in the different

States. Reports are given on several of the timber reserves as fol-

lows: Black Hills Forest Reserve, H. S. Graves; Bighorn Forest

Reserve, F. E. Town; Teton and Yellowstone Forest Reserves, T. S.

Brandegee; Priest River, Bitterroot, San Jacinto, San Bernardino, and

San Gabriel Forest Reserves,. J. B. Leiberg; Washington Forest

Reserve, H. B. Ayres; Eastern Part of Washington Forest Reserve,

M. W. Gorman; Forest Conditions of Northern Idaho, J. B. Leiberg;

and Pine Ridge Timber, Nebraska, N. H. Darton.

Practical tree planting in operation, J. W. Toumey {TI. S. Dept.

Ayr., Division of Forestry Bui. '27, pp. 27,, pis. 4-, figs. 2).—This bul-

letin describes some of the practical workings of the cooperation with

tree planters begun by the Division in 1899 under the provisions

of Circular 22 (E. S. R., 11, p. 745). In addition it describes the

result of successful plantings in the past both for general and for

special purposes. The form of tree-planting agreement which is

entered into in all cooperative investigations is given and the plan

explained at some length. Under this cooperative system applications

for assistance were received from nearly every State In the Union,

more than 90 per cent, however, coming from the treeless regions of

Texas, Oklahoma, Kansas, Nebraska, and the Dakotas.

Some of the difficulties attending tree planting are mentioned. The

chief object of the cooperative work of the Division is to assist tree
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planters in overcoming these adverse conditions, and to aid in the

establishment of plantations to the greatest possible value of their

owners. A number of plantations are described, and working plans

for others given; Suggestions are given for the care of nursery

stock and methods to be followed for the successful transplanting of

evergreens.

A catalpa plantation, located in the sandy valley of the Arkfinsas

River in Kansas, is described at some length. This plantation consists

of 440 acres planted with hardy catalpa, the first planting having l)een

done in 1890 and the last in 1892. A measured portion of this planta-

tion was estimated to contain timber of a gross value of $267.15 per

acre as the result of a 10-}^ear crop. If from this gross amount the

expenses incurred as well as the interest on the gross investment be

deducted, there will be found a net profit of $197.55 per acre. This

profit can be considerably increased if onl}^ a portion of the trees be

marketed each year for the next 10 ^-ears.

Pure woods or mixed woods, W. Schlich {Gard. Chron.^ 3. ser.,

^7 (1900)^ A7>. 696^ ^58).
—The author gives the results of his

investigations on the subject of pure and mixed forests. The species

|iof trees suitable to be grown in pure woods are beech, hornbeam, silver

iifir, spruce, sycamore {Acer ]}seudoplatamjbs)^ white pine, and Douglas

fir. Those doing best in mixed forests are larch, birch, poplar, ash,

oak, and chestnut. The author states that only species which are

II capable of preserving the yield capacity of the locality should be used

in pure woods. In the case of mixed woods one of the species of the

mixture must be a soil-improving one, audit should be more numerous

than the others. As a rule not more than 2 or 3 species should be

mixed on the same area unless placed in separate groups, representing a

series of small pure woods. Shade-bearing species may be mixed with

each other, provided their rate of growth in height is the same; but,

the slower growing must be protected against the other tree b}^ giv-

ing it the start or cutting away the threatening individuals of the

faster-growing species. Shade-bearing and light-demanding species

may be mixed if the latter are the faster growing or have been given

the start. Light-demanding species should not be mixed with each

other except in very fertile localities, in inferior localities where

I’
nothing else will grow, in temporaiy mixtures where one is used to

I

protect another, or if the wood is treated under very short rotation.

I

W hether the mixture should be arranged by single trees or whether
each species should form separate groups depends upon various cir-

cumstances, the principal of which is the relative height growth and

shapes of the different trees.

!
Observations on the temperature, growth, and moisture con-

I

tent of various trees, W. R. Lazenby {Ptoc. Soc. Prom. Agr. /Sci.,

! 1899, 35-^2).—A report is given on observations made to determine
.

i
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the A ariations in temperature of trees in whieh the temperature of oak
|

and pine trees of diti'erent diameters were compared with the temper-

ature of the open held. The author reports a variation of about 4° F. ^

between the temperature of the open field at a distance of 10 rods
!

from the temperature readings of a narrow strip of woodland Avhere I

these experiments were conducted. The readings of the different ]
thermometers for the month of February are given and comparisons T

made with temperatures taken from apple trees in another series of
|

investigations. The records show that the temperature of trees of the

smaller diameter follow more nearly that of the atmosphere than in

the case of the larger trees. The temperature of the trees did not

respond to slight variations in the external temperatures and never

reached the same maxima and minima as shown by the thermometers

in the open air. Decided variations in the temperature of the open

air Avere followed by similar variations in the internal temperature of

the trees in from 24 to 72 hours, depending largely upon the diameter

of the trees.

The second part of the paper reports a summary of results of obser-

vations to determine the amount of growth made by a series of trees

during the growing season of 1898. The moisture content of the same

trees was determined at the same time. The trees investigated were I
the American elm, black walnut, Carolina poplar, magnolia, red oak, . i

sugar maple, and white ash. All these trees were 10 years old, with I

the exception of the Carolina poplar, which was 6 years old. In height I

the trees varied from 15 to 25 ft., and in diameter from 3 to 5 in. I
Measurements were made of the upright, terminal, and lateral branches,

and are recorded in tabular form. The percentage of moisture in the

same trees was determined, in which it is shown, as would naturally

be expected, that the softer woods contained the highest percentage of

moisture.

The production of high-class oak, ash, and larch timber, W.
ScHEicH {Gard. Chron., 3. ser.^ 27 {1900)^ No. 697^ pp. 27d-, 275).

—

Suggestions are given for the proper management of these species for

the production of timber in England. All are light demanding, are

thin crowned, and none of them improve the yield capacity of the I

locality if raised in pure woods. The best way of rearing them is

said to be to mix them with the shade-producing, full-crowned species.

The species best adapted for this purpose is said to be beech. |

;

Oak and beech mixtures and ash and beech mixtures are described||

at some length. The growing of larch and beech is of particular

importance since the larch disease has spread throughout Great Brit-

ain. Oak, ash, and larch woods may be under planted with silver firs-

instead of beech. Scotch pine has been used with favorable results in

the same way.



FOKESTBY. 455
I

Progress of forestry in the United States, G. Pinchot
( U. S. Dept. Agr. Yearbook

1899, pp. 293-306, pis. 4, 'map 1).—The early attitude of the inhabitants of this country

to\\^rd forestry is indicated. The development of the forestry policy of the Govern-

^ ment is traced,and the administration of the national forest work and national parks

described. Xotes are given on private and State forestry, and forest-fire legislation.

The establishment and work of tfie Division of Forestry of this Department are

described and some of the lines of investigation mentioned. Attention is briefly

called to forest associations and institutions of the United States offering instruction

in forestry. Arbor day as a factor in influencing respect for trees and preparing a

sentiment for practical forestry is mentioned.

Progress in tree planting in the United States, J. AV. Toumey [Forester, 6

[1900) ,
Xo. 9, pp. 213, 214 )

.

—In a paper read before the American Forestry Associa-

tion in Xew A"ork, June 25, the author briefly re^flewed the work of the Division of

Forestry of this Department, explaining the plans for cooperation, by which practical

assistance is given to farmers and other landowners in establishing plantations of

forest trees for economic purposes.

North American forests and forestry, E. Beunckex [Xev) York: G. P. Putnam's

Sons, 1900, pp. 265).

The practice of forestry by private owners, H. S. Graves
(
F. S. Dept. Agr.

Yearbook 1899, pp. 415-428, pis. 4)-—The general movement in the United States in

favor of conservative forestry is said to have begun about 25 or 30 years ago. The
early efforts of private owners to preserve forests are described, the systems having

been devised by the owners themselves. In many cases these systems could be
- materially improved, but the results show that more has been done in the way of

forestry in this country than is generally supposed. Forest management under sys-

tematic working plans is described, and methods for forest planting and controlling

forest fires are given.

Technical exploitation of forests, H. Yaxutberghe [Exploitation technique des

forets. Paris: Gauthier- Villars, 1900, qw- E'6).

Statistical report on the growth and development of various conifers in

Schovenhorst, etc., J. H. Schober [Berlin: Julius Springer, 1900, qW-
Ancient pollard oaks [Garden, 57 [1900), Xo. 1479, p. 217, figs. 3).—Notes are

given on 3 pollard oaks which are thought to be 1,800 years old. The trees measure
20 ft. 9 in. and 28 ft. 4 in. in circumference at the smallest portion of their trunks.

Reproduction of timber in the black-jack forests of Oklahoma, IV. L. Hall
[Forester, 6 [1900), Xo. 7, p. 164) ^—Notes the rapid reforestation of former areas cov-

ered with this oak. Associated with it are often found other oaks, hackberry, white

elm, etc. Hardy catalpa, black locust, and black walnut have been successfully

introduced among the natural forest growth.

Extermination of the red cedar in Oklahoma, IV. L. Hall [Forester, 6 [1900)

,

' Xo. 7, p. 163)

.

—Notes the almost total extermination of a former abundant red cedar

crop by cutting for posts and removal of young trees for ornamental purposes. It is

said that at least 99 per cent of the latter died as a result of the transplanting.

Some timber trees of Queensland, J. W. Fawcett [Queensland Agr. Jour., 6

[1900), Xo. 4^ pq)- 313-315).—Descriptive notes are given on A.

intermedia, and A. lanceolata.

Notes on the timber trees of the Burnett district of Queensland, J. IV. Faav-

CETT [Queensland Agr. Jour., 6 [1900), Xos. 5, qpo. 396-399; 6, pp. 505-508).—Brief

notes are given on 63 species of timber trees and the characteristics and uses of the

timber are pointed out.

Fires in the forests of Pinus maritima, E. Muel [Jour. Agr. Prat., 1900, I,

Xo. 17, pqj. 598-600).—A tabular summary is given of the destruction done by forest

fires in the maritime provinces of France. In 1899 over 13,900 hectares were
' burned over, at an estimated loss of 1,665,470 francs.
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The composition of cork oak and its bearing on forestry, E. Ginstiniani {Jour.
j

Agr. Prat., 1900, 1, No. 21, 'pp. 743-745 ).—Analyses are given of the bark and wood, I

and of the ash of bark, wood, roots, leaves, and acorns of the cork oak, and the Ijear-

ing these analyses have upon forests and forest planting.
i

The Robinia and its exploitation, P. Mouillefert {Jour. Agr. I^rat., 1900, I,
j

/ Nos. 16, pp. 678-581 ; 17, pp. 603-605, fi.g. 1)

.

—Notes are given on the value of Rohinia

pseudacacia for forest planting.

On the working qualities of some colonial timbers, H. Stone {Agr. .Tour.
\

Cape Good Hope, 17 {1900), No. 4, PP- 217-225).—A report is given of the results of '

a series of technical tests of a number of species of indigenous and introduced timbers.
;

Growing Norway spruce for paper pulp, T. L. Duncan {Amer. Gard., 21 {1900)
,

'\

No. 296, pp. 567, The author recommends the growing of Norway spruce

{Picea excelsa) for paper pulp manufacturing. Data are given on the rate of growth

of a number of lots of this spruce in Minnesota, and under proper conditions of cul-
|

ture and fire protection it is believed that it would furnish a crop suitable for wood
pulp in from 25 to 30 years, a period much less than the time required for the growth

,|

of the ordinary white and red spruce. i

A suggestion for the estimation of cord wood, G. F. Senwarz ( ibm^er, 6 {1900),

No. 4, T>P- 76-78).—The author explains a system of estimating cord wood in standing

forests, which method is known in Europe as the “absolute factor of shape.” It is

considered a very accurate one and has been employed extensively in Denmark with

entire satisfaction. In a beech and oak forest in Germany this method was tested

and proved more accurate than measurements made by other systems. The method '

is believed to possess certain advantages over the others and to be adaptable to the

varying conditions of American forests.
;

Practical estimation of timber, P. Mouillefert {.Jour. Agr. Prat., 1900, 1, No.

12, pp. 427-430).—Formulas are given for the estimation of wood and timber in forests.
I

Railroad forestry, J. H. Sutor {Sd. Amer. Sup., .50 {1900), No. 1286, pp. 20619,

20620).
'

Means for preventing worm holes in timber, E. Mer {Jour. Soc. Agr. Brabant-
j

Hainaut, 1899, pp. 434, 435).

Fireproofing wood {Sd. Amer., 83
( 1900) ,

No. 4, pp. 49-55, figs. 4)-—A description

is given of a method of fireproofing wood for building purposes.

SEEDS- WEEDS. *
1

f

Twenty-first annual report of the Swiss seed control station
I

^

at Zurich, F. G. Stebler, E. Thiele, and A. Volkart (Landvi.
|

^

JaKrb. Schweiz., 11^ {1900)., No. IfS. Jlgs. 2).—A report i« given of
j!

the activities of the station during* the year ended June, 1899. During
^

this period 8,473 samples of seed were tested, the investigations requir-
j,

|

ing 21,274 tests. These trials served as the basis of a guarantee for
| ^

about 350,000 kg. of clover and grass seed. Most of the samples of
;.

^

seed tested for consumers were found in excess of the guarantee, few,
| ^

if any, falling below the difference allowed by the regulations of the I

station. '

i

|

A tabular statement is given showing the result of the year’s tests
j

of different seeds, and also the average percentage of purity, germina-
||

tion, and intrinsic worth of all seed examined since the establishment
j

of the station. Detailed statements are also given of the tests of clover
j ^

and grass seeds and grass seed mixtures. ;
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!

Experiments are brie% reported in which is shown the comparative

1

value of crops grown from seeds of difi'erent origin. Timothy from

American seed gave a slightly larger yield than that from German
y seed. Alfalfa from American seed yielded least of 4 kinds. Alfalfa

j

from different parts of Russia varied widely in the quantity of green

J fodder produced. The relative yields of orchard grass from forest-

I grown and field-grown seed were tested, to the decided advantage of

the field-grown seed. Comparisons were made between the yields of

I
American, New Zealand, French, and Swiss grown orchard grass, in

I

which the yields secured for 3 years are shown. E^xcept for the New
> Zealand seed, which was considerably lower than the others, there was

but little difference in the different lots.

Notes are given on the weed seeds found in alfalfa seed from dif-

i ferent countries, especial attention being paid to Cuscuta racemosa^ a

' South American dodder which is said to occur in seed from that country.

The time required for the germination of seed of Pinus sylvestris

was investigated. Different lots of pine seed which showed varying

degrees of vitality were tested, the sprouted seeds being counted on

!
the sixth, ninth, twelfth, fifteenth, twenty-first, and thirtieth days.

!| It was found that of the germinable seed of the different lots, all but

i about 10 per cent sprouted within 15 days.

Effect of formaldehyde on the germination of cereals and on
smut spores, S. David {Sitzher. Natiirf. Gesell. Unw. Dorjpat^

i {1899), No. P).—Investigations are reported

^ showing the effect of formaldehyde upon the germination of wheat,

maize, oats, and barley and upon the spores of smuts of these cereals.

1 Different lots of seed were subjected to varying strengths of formalde-

: hyde solutions for 1, 3, 6, 12, 18, and 24 hours, after which their ger-

i mination was tested. The strengths of solutions used were 0.025, 0.05,

0.125, and 0.25 per cent of formaldehyde, and comparisons were made
<’ with equal quantities of seed soaked in distilled water for equal lengths

P of time. The effect of formaldehyde vapors was tested in a similar

jii manner.

I
The results of the experiments are shown in tabular form, from

' which the effects of the treatments of seed upon their germination may
i

be seen. An injurious effect is noted upon different cereals, being

p! most marked in the experiments with oats. The extent of injury is

I in proportion to the strength of solution and time of soaking. The

j

injury is manifested in retarded germination, in abnormal germination

:j

in which no roots were produced although the seeds sprouted, and in

I
dead seed. The action of the solutions on the spores of smuts was

I

quite marked, a few hours’ treatment destroying the spores of Ustilago

I
avence, TJ. hordei, U. maydis, and U. destruens adhering to the treated

I

seed. After treating the seed the injurious effects of formaldehyde

'I

may be diminished by soaking the seed in a weak solution of ammonia

I

for 15 minutes.
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Seed selling, seed growing, and seed testing, A. J. Pieters
( U. S. Dept. Agr.

Yearbook 1899, pp. 549-51 pis. 5, fig. 1 ).—The beginning and development of

the seed industry in the United States, the methods of seed growing of different

kinds, the regions and conditions favorable for profitable seed growing, and seed

testing are described. The methods of seed testing pursued by different commercial
seedsmen and those followed by this Department are outlined.

Technical regulations of tlie Association of German Agricultural Experi-
ment Stations for seed testing ( iandw. Vers. Htat., 54{1900), No. 1-2, pp. 91-100 ).

—

The rules relative to samples, sampling, and testing are given.

The after-ripening of oats, W. Kinzel {Landw. Vers. Stat., 54 {1900), No. 1-2,

p. 133 ).—A report is given of tests of the germination of oats at bimonthly periods

after harvesting. The percentage of germinable seed was found to steadily increase

for 8 to 10 months, after which there was a decrease.

Canada thistle, L. H. Dewey ( U. S. Dept. Agr., Division of Botany Circ^l, pp. 14,

figs. 4 ).—Illustrative and descriptive notes are given on the Canada thistle, in which
its history, introduction, present range, and methods of distribution are discussed in

greater or less detail. Numerous methods of eradication are suggested, the success

of any of them depending upon the thoroughness with which it is carried out.

DISEASES OF PLANTS.

The diseases of beet seeds and means for combating them, Lin-

HART {Oestei^r. Ungar. Ztschr. Zuckerind. 1899; ahs. in Ztschr, PJlan-

zenhrank . ,
10 {1900), iV5. 116, 117).—A number of fungus and bac-

terial diseases of beets that seem to be communicated through the seeds

are described. The bacterial disease is attributed to Bacillus mycoides.

Associated with it were found Bacillus subtilis, B. jluorescens liquefa-

ciens, and B. mesentericus mdgatus. B. mycoides is considered the

cause of the disease commonly known as bacteriosis and also that on

young plants known as black shank. The fungus diseases found were

those caused by Phoma helm and Pythmm deharyanum.

As a means for preventing these diseases it is recommended that the

“ seed” be soaked for 30 minutes in concentrated sulphuric acid, after

which they are washed for 10 minutes in a strong stream of running

water and then soaked 2 hours in milk of lime and washed 4 hours in

water. This treatment does not injure the seed, while it destroys all

spores adhering to the hard seed coat.

Bacteriosis of beet roots, A. Stift ( Oesterr. Ungar. Ztschr. Zuck-

erind., 1899, p. 605; ahs. in Jour. Roy. 'Micros. Soc. [Rondon^, 1900,

No. 3, p. 373).-—A description of diseased beets and results of inocu-

lation experiments with cultures of Bacillus hetce are given. The

bacillus was cultivated on agar. It is about 4 y long by 0. 9 to 1 y broad.

Its ends are rounded and in hanging drops actively motile. Flagella
^

are numerous and very delicate. In cane-sugar-meta-peptone gelatine •

sugar was completely decomposed without the evolution of gas, a fact,

it is said, which suggests that the conversion of sugar was due to-

hydrolysis. The organism liquefies gelatine and on agar slants presents

a slight irregular growth.

An inquiry into the cause and nature of crown gall, J. W. TouMEy*

{Arizona Sta. Bui. 33., pp. OR figs. 31).—This bulletin is a continua-
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J tion of. investigations reported upon in the Annual Eeportof the station

» for 1899 (E. S. R., 11, p. 858). The previous publications relating to

i this disease are briefl}" reviewed and the geographical distribution in

S the United States outlined. The various field experiments that have

been conducted by the author are reviewed at considerable length,

together with his inoculation experiments. The investigations of the

f author seem to indicate the parasitic nature of the disease and its ready

j
transmission in the soil or by means of inoculation experiments.

> The crown gall, in the author’s observations, has been noted upon the

i peach, apricot, almond, prune, plum, apple, pear, English walnut, and

grape, and it is reported by others to occur on the raspberry, black

-

: beriy, cherry, poplar, and chestnut.

, The crown gall, according to the author, is annual in its period of

- growth, beginning in the spring and maturing in the fall. However,

in Arizona galls sometimes develop late in the summer and continue

V their growth throughout the winter when the normal tissues of the tree

i are dormant. At first appearance the galls appear as a clear, white,

translucent mass of soft, succulent tissue, a millimeter or less in diame-

ter and nearly or quite spherical. It is most frequently attached to the

^ host b}" a narrow neck ^ to i of the bod}^ of the gall. When grown

I
above ground or in water cultures, so as to have access to light, the

1 galls change to a light green from the development of chlorophyll in

f their outer cells. At first the gaU has a rather uniform outer surface,

which becomes warty after a time from unequal growth. The white

i appearance of the gall is lost early in its life and the outgrowth becomes

t[ a reddish brown. An}^ portion of the gall which has changed color has

lost the power of further growth. When the galls decay, as is usuall}^

i
!

the case at the end of the season’s growth, it leaves an open wound
5

. through the bark which extends some distance into the wood. The fol-

I

lowing spring a more or less interrupted circle of gall tissue forms

around the wound caused by the gall of the previous ^^ear. The galls

become larger and deeper each succeeding }"ear until finalty the stem

becomes so weakened that the tree breaks off'.

The cause of the crown gall, in the author’s estimation, is due to a

specific organism belonging to the slime molds to which the name

^ drophagus glohosus is given. The various stages of the parasite are

described at considerable length and a number of successful inocula-

7 tion experiments, in which sclerotia were used, are described. The
efl^ect of the parasite on its host is noted and the various phases through

. which the organism passes are described.

The organism which is considered new, both generically and specific-

ally, is described as follows:

Plasmodium parasitic; peridial wall brittle, nonpersistent, shining, breaking in

straight lines into small irregular pieces; capillitium fragmentary, formed of a few

irregular, branching tubules attached to .the lower portion of the peridial wall.

11989—No. 5' 5
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“Sporangia sessile, occurring singly or in groups of 2 or 3, 1 mm. or less in diame-

ter, globular or slightly flattened and resting directly upon the tissue of the host,

deep orange, shining, opening irregularly; peridimn thin, minutely granular when
highly magnified, the interior surface more or less covered with yellow protoplasmic

nodules of variable size and refractive power; capillitium of a few thick, blunt, spar-

ingly branched, and irregular nodular hollow threads; spores orange yellow, adher-

ing in masses, smooth, to 3 yu in diameter.” f

Its affinities with Plasmodiophora, which causes club root, are indi- ?

cated, comparisons being drawn between this organism and some recent ;

studies by Nawaschin on Plasmodiophora.

But little is known concerning the remedies for this disease aside

from negative results. The author’s and others’ investigations have

shown that sulphur is of no avail as a remedy. From the position and

character of the disease it seems evident no remedy will completely

overcome it after an orchard is once attacked. The safest advice is to

see that young trees when planted in orchards are not infested and

have not come from known infested nurseries. Where the disease has

established itself in an orchard, the life of the trees may be prolonged
^

for a time by cutting off the galls from the crowns of the roots and :

covering the injury with a mixture of copper sulphate and lime in the |
form of a thick paste. I

Stigmonose: A disease of carnations and other pinks, A. F. j
Woods ( TJ. B. Dej)t. Agr . ,

Dwision of Vegetable Physiology and Pathol- 1

ogy Bid. 19Vpj[)- SO^yols. 3^figs. 5).—Previous publications by the author ^

on this same subject have been noted (E. S. R., 9, pp. 657, 852). In the I

present bulletin the investigations of Arthur and Bolley on this disease |

have been thoroughly reviewed and no evidence found that this disease

is of bacterial origin. A full account is given of the investigations

conducted by the author, in which he found that the primary cause of

the disease was due to punctures made by aphides and thrips, while

another form of the disease is commonly caused by injuries produced

by red spiders. The effect of the disease on the plant as a whole “

depends upon its vigor and the number of punctures, and the suscepti-

bility of different varieties to in
j
ury seems to be, as a rule, proportionate

to the normal vigor of the variety. Methods are suggested for control- ^

ling the disease which can be successfully done by the proper selection

of cuttings, careful propagation of stock, good soil, proper amount of I

moisture, light, and air, and by the reduction of aphides, thrips, and p
red spiders to a minimum. M

Progress in the treatment of plant diseases in the United States, B. T. M
Galloway

(
U. >S. Dept. Agr. Yearbook 1899, pp. 190-300, figs. 3).—A review is given M

of the work for the past century on the treatment of plant diseases, from which it

appears that the greatest progress has been made within the past 15 years. The

beginnings of modern research are placed at about 1870, since which time great

activity has taken j^lace both in the United States and abroad. The period between '-M

1888 and 1895 is characterized as an epoch-making one on account of the rapid strides

made in discovering the causes of plant diseases and methods for their prevention.
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Some results of the work which have been obtained in this country are briefly out-

lined, examples being cited in grape diseases, nursery stock diseases, diseases of

cereals, etc.

The diseases of cultivated plants, V. Peglion {Le malattie crittogamiche della

piante coltivate. Casali: Carlo Cassone, 1899, pp. VII^Sll).

Plant diseases investigated at St. Petersburg in 1898, K. S. Iwanoff {Ztschr.

Pflanzenkranh., 10 {1900), No. 2, pp. 97-102).—A brief report is given on 160 species

of fungi which were observed on 230 species of host plants. They are classified by

hosts as follows: Cereals and grasses, clovers and legumes, potatoes, garden plants,

fruit trees, berries, ornamentals, forest trees, and weeds. Among the number of

fungi were several new species.

Parasitic algae and fungi of Java, III, M. Raciborski {Batavia: Staatsdruck-

erei, 1900, pp. 49).

A monograph of the Erysiphaceae, E. 8. Salmon {Mem. Torrey Bot. Club, 9

{1900)
, pp. 1-292, pis. 9)

.

—A monograph of the species of powdery mildews is given,

together with notes upon their morphology and life history, relation of host and par-

asite, and the distribution of the powdery mildews. The author limits the family to

the genera Podosphaera, Sphaerotheca, Uncinula, Microsphaera, Erysiphe, and Phyl-

lactinia. Of these, 49 species and 11 varieties are recognized. Under the discussion

of the various species notes of their economic importance are given. The species of

Oidium are considered as conidial forms and for the most part are not described.

Concerning the geographical distribution of rust fungi, P. Dietel {Naturiv.

Wchnschr., 15 {1900), No. 19, p>p. 217-220).

The depreciation of the yield of wheat due to rust, A. Gregoire {Bui. Sta.

Agron. Gemhloux, 1900, No. 67, pp. 14, 15).—An account is given of pot experiments

conducted to determine the loss due to rusts of cereals. Six series were grown, in

which the loss of straw was from 8 to 23 per cent, with an average of 17 per cent, and
in grain the depreciation was from 21 to 40 per cent, with an average of 35 per cent.

The number of grains per head and average weight of the individual grain was con-

siderably lower for the plants affected with rust.

Recent investigations on rust of wheat, W. G. Smith {Nature, 62 {1900), No.

1606, pp. 352-356, figs. 2).—A review is given of the recent publications of Eriksson,

Klebahn, Carleton, and others on rusts of cereals.

Investigations of the rust fungi of cereals in Austro-Hungary, H. Zukal
{Ztschr. Pfianzenkrank., 10 {1900), No. 1, pp. 16-21).—A report is given of studies on
the cereal rusts of Austro-Hungary. The species observed were Puccinia graminis on
rye, P. glumarum on wheat, P. simplex and P. graminis on barley, and P. graminis

and P. coronata on oats. The author tentatively adopts the name P. glumarum for

the rust on wheat. Culture experiments were made of the different species, and
negative results were obtained in experiments for preventing the attacks of rusts. In

relation to Eriksson’s mycoplasma theory the author is led to believe some infection

may possibly be secured through mycelium carried in the seed grain. Investigations

on alternate generations showed that the rust fungi are not conflned to certain deflnite

transition hosts for their phases.

Experiments with smuts of cereals, C. N. Grenfell {Agr. Gaz.^ New ' South

Wcdes, 11 {1900), No. 9, pp. 743-747).—Inoculation experiments are reported with

Tilletia tritici, Urocystis occulta, and Ustilago segetum. Soaking seed in copper sulphate

as a means of preventing smuts was successfully investigated, the treatment tending

to reduce the amount of disease. It is claimed that Ustilago segetum decreases and
Urocystis occulta increases the tillering tendency of wheat plants. The infection of

the loose smut, U. segetum, is said to take place at an earlier stage of the plant than

the others, probably occurring in the seed.

Infection experiments with some TJredineae, E. Fischer {Bot. Centbl.,83 {1900),

No. 3, pp. 75,76).—Successful inoculations of Actsea spicata with teleutospores of a



462 EXPEEIMENT STATION RECORD.

Puccinia from Triticum caninum are reported, from which it is claimed the yEcidium

actsex is to be associated with a Puccinia of the type of P. jxrsistans on Triticum can-

inum. Basidiospores of Puccinia huxi sown upon young box leaves gave positive

results. The infection was one month in becoming manifest, and the teleutospores

were formed the following year.

Blight of maize, J. Marwick {Agr. Jour. Natal, 3 {1900), No. 11, pp. 321-333).

—

A popular account is given of a disease of maize due to some apparently unknown
cause. The affected plants are stunted in growth, have stripped leaves, and are

generally worthless.

The diseases of the sugar beet, A. Stift {Die Krankheiten der Ziickerrubs. Vienna:

W. Frick, 1900, pp. VIIIJ-115, pis. 15).

A contribution to the bacterial disease of sugar beets, A. Stift {Ztschr. Pflan-

zenkrank., 10 {1900), No. 1, pp. 5-15, figs. 2).—An account is given of a bacterial

disease of sugar beets, a description of the organism isolated, and its effect as-'shown
by inoculation experiments and analyses of diseased roots.

The heart rot of beets, J. Parfondry {Jour. Soc. Roy. Agr. VEst, Belg., 1900,

p. 226).

A new disease of radishes, G. R. B. von Mannagetta {Sitzber. Deut. Naturw.

Med. Ver. Bbhmen-Lotos, 1899, No. 8, pp. 3).

Diseases of the potato and their treatment, H. Potel {Bol. Inst. Agron. Sao

Paido, 10 {1900), No. 11-12, pp. 795-799).

The yellow blight of potatoes {Agr. Gaz. New South Wales, 11 {1900), No. 8, p.

683).—A brief quoted reference to this disease in Ireland is given. It is said to be

accompanied by the stalk disease due to Peziza postuma and a root rot, neither of

which is characterized.

Results of seed treatment of potatoes, H. Koch {Deut. La.ndw. Presse,

27 {1900), No. 25, p. 295).—Seed tubers of 4 varieties were soaked for 24 hours in

Bordeaux mixture before planting. The plants from the treated seed were 3 or 4

days later in coming up than the untreated, but were stronger and more healthy. A
considerably increased yield, attributed to the treatment, is recorded for all the

varieties.

On the prevention of potato rot, T. Ritter von Weinzierl {Pub. K. K. Samen-

Control Sta. Wien, No. 199, pp. 3-5)

.

—Spraying with Bordeaux mixture, 2 kg. copper

sulphate, 2 kg. lime, and 100 liters water is recommended. Three applications are

advised.

A nematode disease of rye, L. Mangin {Jour. Agr. Prat., 1900, I, No. 20, pp.

707, 708).—Describes a disease of rye due to Tylenchus devastatrix. The nematodes

produce bulb-like enlargements of the roots. Rotation of crops is recommended as

the most favorable means of prevention.

The life history of the tobacco nematode (Heterodera radicicola) and its

destruction, J. Van Breda de Haan {Bui. Inst. Bot. Buitenzorg, 1900, Ah. 4,

pp. 1-10).

Notes on some galls produced by Heterodera radicicola, M. Molliard {Rev.

Gen. Bot., 12 {1900), No. 135, pp. 157-165, pi. 1, fig. 1).—Histological structures of

galls on melons, coleus, etc., are described.

Nematodes and ammonium salts, H. d’Anchald {Jour. Agr. Prat., 1900, I, No.

20, pp. 711, 712)

.

—Gas liquor and solutions of chlorid and nitrate of ammonia are said

to be destructive to nematodes and the efficiency of the treatment lasts nver 2 years.

In order that all nematodes should be destroyed repeated applications, extending

over several years, are recommended.

A new method of combating nematodes, H. Wilfarth {Ztschr. Ver. Deut.

Zuckerind., 1900, No. 529, II, pp. 195-204).

Demonstration of crown gall contagion {Pacific Rural Press, 59 {1900), No. 21,
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p. 321, jigs. 7).—Results of experiments by J. W. Tourney of the Arizona Station

p. 458)

j

The scab disease of apples, pears, etc., and its treatment, Weiss {Prali. BL
Pflahzenschutz, 1900, Xo. 2, pp. 9-11).

Apple mildew, P. Magnus {Centbl. Bali. u. Par., 2. Abt, 6 (1900), Xo. 8,pp. 253-255,

figs. 2).—A discussion as to the specific relationship of the fungus causing apple mildew.

The author doubts the occurrence-of Splixrotlieca mali on apple trees. As a preventive

the author speaks very highly of sulphur.

Means of protection from the so-called scab of pomaceous fruits, Frank
{Sep. Arb. K. Gesundheitsamte, Biol. Abt., 1900, pp. 4, jig- 1)

Canker in fruit trees and its treatment {Garden, 57 {1900), Xo. 1478, pp. 197,

198).—A translation of an article treating of the attack of Xectria ditissima with sugges-

tions for its prevention.

Leaf curl in peaches and nectarines {Garden, 57 {1900), Xo. 1479, p. 224, jigs.

2)

.

—Notes on Exoascus dejormans and suggestions for its prevention.

The shot-hole fungus {Garden, 57 {1900), Xo. 1480, p. 245, figs. 8).—Figures and

describes the shot-hole fungus Cercospora circumcisca.

The biology and practical suggestions for combating hexenbesens in cherry

trees, C. Freiherr von Tubeuf {Arb. K. Gesundheitsamte, Biol. Abt. Leaflet 4, 1900,

pp. 4, figs. 4)-

Witches brooms of Finns sylvestris, A. W. Borthwick
(
Trans, and Proc. Bot.

Soc. Edinburgh, 21 {1900), pp. 196, 197).

Some citrus troubles, H. H. Hume {Florida Sta. Bui. 53, pp. 147-173, pis. 6, figs.

5).—The author describes foot rot, scab, dieback, sooty mold, blight, melanose, and

leaf spot—diseases of citrus fruits—and the injuries caused by the presence of lichens

and moss upon the trees. Most of these diseases have been previously described in

U. S. Dept. Agr., Division of Vegetable Physiology and Pathology Bui. 8 (E. S. R.,

8, p. 58), and the recommendations there given for the prevention of the diseases

are repeated. The leaf spot disease is described as being slightly injurious to orange

trees in some parts of the State. Large, somewhat circular, yellowish spots are

noticed upon the leaves which are attributed to Colletrotrichum gloeosporioides. Spray-

ing trees with ammoniacal solutions or Bordeaux mixture is recommended. The
injury done by lichens and moss

(
Tillandsia usneoides) is mentioned and the destruc-

tion of the lichens by spraying with strong Bordeaux mixture is recommended,
while the moss may be removed by pulling it from the trees.

Collar rot or mal-di-gomma of citrus trees {Agr. Gaz. Xew South Wales, 11

{1900) ,
Xo. 8, pp. 660-668)

.

—This disease, which is also commonly known as foot rot, is

due to Fusarium limonis. The symptoms of the disease, conditions favoring its spread,

means for its prevention, and history of the disease in Australia are given. The treat-

ments recommended in U. S. Dept. Agr., Division of Vegetable Physiology and

Pathology Bui. 8 (E. S. R., 8, p. 58), are suggested as means for prevention.

Chlorosis of fruit trees, C. Bouillot {Semaine Hort., 1900, pp. 23, 35, 36, 59, 60,

95).

Chlorosis of the vine, G. Curtel {Compt. Rend. Acad. Sci. Paris, 130 {1900), Xo.

16, pp. 1074-1076-, abs. in Jour. Roy. Micros. Soc. \_London'\, 1900, Xo. 4, pp- 488,489) .—
The physiological injuries inflicted by chlorosis of the grape have been investigated

and it is shown that there is an evident weakening of the respiratory activity, a

diminution in the proportion of gases exchanged, a diminution and final cessation

of assimilation, and a great weakening of the functions of transpiration. The ajipear-

ance of chlorosis and the lowering of the transpiratory function ajipear to be indis-

solubly connected.

Notes upon grape mildew, B. D. Halsted (Asa Gray Bui., 8 {1900), Xo. 4, pp-
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78, 79).—Notes on the occurrence of Plasniopara viticola on grapevines at the New
Jersey Experiment Station,

Permanganate of potash for grape mildew, A. Simeon {Prog. Agr. et Vit. {Ed.

L’Est), 21 {1900), No. 36, pp. 327, 328).—The addition of 50 gm. of permanganate
of potash to a hectoliter of Bordeaux mixture is said to increase the efficiency of the

fungicide when used in combating grape mildew.

Practical instruction in combating Peronospora, A. Bizzozero {Instruzioni

praiiche per combattere la peronospora. Parma: Rossi-Ubaldi, 1900, pp. 29).

The California vine disease in Avellino, 0. Casali and T. Ferraris {Giorn.

Vit. e Enologia, 7 {1900), pp. 10, pis. 2).

Brown spot diseases of grapes and Plasmodiophora vitis, J. Behrens {Sep.

Weinbau u. Weinhandel.
,
1899, No. 33, pp. 2)

.

Grape scald, L. Degrully {Prog. Agr. et Vit. {Ed. EEst), 21 {1900), No. 32, pp.

189,190, pi. 1)

.

—A serious affection of grapes is reported in which the fruit and leaves

are injured. They present some of the characteristics of grapes in the last Stages of

black rot, white rot, etc. The cause of the trouble is thought to be the unusual hot

weather. In some parts of France the grape crop which had been especially promis-

ing is very seriously injured and less wine will be made than last year.

Some injuries to grapes, E. Bringuier {Mess. Agr., S.ser., 1 {1900), No. 8, pp.

301-319)

.

—Notes are given on a number of injuries to which grapes are subject, such

as freezing, malnutrition, fungi, etc.

A stunted condition of grapevines, L. Ravaz {Prog. Agr. et Vit. {Ed. L'Est),

21 {1900), No. 21, pp. 608-610, pi. 1).—Under the name “ cabuchage ” .
the author

describes a diseased condition of grapes which he says is the same as court-noue—

a

stunted growth due to a number of causes.

Stunted growth, (court-noue) of vines, L. Ravaz {Prog. Agr. et Vit. {Ed U Est),

21 {1900) ,
No. 24

, pp. 694-703, pi. 1, jigs. 12)

.

—This is essentially the same article as

that noted from another source (E. S. R., 12, p. 260). The author states that varie-

gation is a common accompaniment of the disease.

The successful prevention of grape diseases, W. Seelig {Proskauer Obstbau-

Ztg., 1900, No. 4, pp. 49-51).

Diseases of chestnuts in Savoy and Valais, L. Crie {Bui. Min. Agr. \_France\,

19 {1900), No. l,pp. 120-134).—A report on observations in these two regions on the

various causes of disease and injury to chestnuts. A number of fungi are reported as

causing great injury, among them are Agaricus melleus, Torula exitiosa, Phyllosticta

maculiformis, Polyporus sulphureus, etc.

A disease of Tradescantia, A. Howard {Ann. Bot., 14 {1900), No. 53, pp. 27-38,

pis. 2).—A rather severe attack of Tradescantia zebrina and T. jlumine7isis in green-

houses is reported. Dead leaves and stems covered with fungi as well as numerous

dark spots and patches were abundant. Among the fungi was a species of Botryo-

sporium. Inoculation experiments were successfully carried on, the mycelium usually

penetrating the epidermis, infection through the stomata being rarely observed.

The affinities of the fungus are discussed at length. The species seems to agree with

the descriptions of B. diffusum, a common saprophyte on rotten wood, branches, and

leaves.

Natural methods for the prevention of plant diseases, H. Muller-Thurgau
{Schweiz. Landw. Centbl., 1900, No. 3, pp. 69-86).

The use of copper sulphate and sulphur as preventives of plant diseases,

J. Behrens ( Wchnbl. Landw. Ver. Baden, 1900, No. 9, pp. 110-113)

.

The causes of injuries due to spraying with copper fungicides, Weiss

{Prakt. Bl. Pjlanzenschutz, 3 {1900), No. 2, pp. 13-15).

A competitive trial of spraying apparatus {Ztschr. Pjlanzenkrank., 10 {1900),

No. 1, pp. 43-53, jigs. 12).—A report is given of the relative efficiency of a number of

forms of spraying apparatus in applying various fungicides and insecticides.



ENTOMOLOGY. 465

ENTOMOLOGY.

Insect pests {Acjr. Bui. 2lalay Peninsula [Gard. and Forest Pept..^

/Straits Settlement^ 1900.^ Fo. .9, pp. 2oF279).—This article contains a

general classification of the different groups of insects, with notes on

the life history and habits of the members of each group, which are

injurious in the Malay Peninsula.

An account of the bee-hawk moth ( Ceplionodes Jiylas) is given by

A. L. Butler (pp. 263-266). This insect has caused great damage to

coffee in the neighborhood of Petaling. The caterpillars strip the

leaves entireh" from the coffee trees and feed also upon the green ber-

ries after the leaves have been devoured. The transformation from

the caterpillar to the pupal stage takes place just beneath the surface

of the ground. The duration of the egg stage is from 5 to T days, of

the larval stage from 4 to 5 days, and of the pupal stage from 10 to 14

days. The bee-hawk moth has few natural enemies which are suffi-

ciently numerous to keep the insect in check. Only a few species of

birds were observed feeding upon the caterpillars, and experiments

with geckos indicated that these animals do not feed upon the insect.

Among the other economic insects upon which notes are given, the

following may be mentioned: Tinea granella., Attacus atlas., the banana

weevil {SpTienopliorus sordidus)^ Ilylotoma victorina^ the coffee locust

(Cyrtacanthacris nigrovarla)., and white ants.

The sweet-potato weevil (Cylas formicarius), H. Tryon (Queens-

land Agr. Jour.^ 7 (1900)^ Fo. p>p. 176-189. p>ls. 2).—This insect

was first mentioned as injurious to sweet potatoes in Colombo in 1856.

The distribution of the species includes Ceylon, part of the West
India Islands, the southern portion of the United States, and various

parts of Australia. Its first injurious occurrence in Australia was

reported in 1886, since which time it has gradual become a formid-

able enemy to the cultivation of sweet potatoes. In some cases the

insect causes the almost complete loss of a crop of sweet potatoes, and

is a serious eneni}- to the crop in all cases, since even when the infes-

tation is of the mildest sort, the presence of the larvae and adults of

the beetle may not always be detected in the sweet potato until it is

cut open. The beetle and larva are found in the stems near the sur-

face of the ground and later throughout the substance of the tubers.

In the worst cases of infestations none of the tubers attain full develop-

ment, but are pierced in all directions with the burrows of the weevils.

The tunnels made by the larvee in the tissue of the vines and tubers

vaiw from 2 to 4 mm. in diameter and are not readily recognized until

exposure to the air and water has brought about a discoloration of the

tissue.

The author gives a description of the insect in all its stages. In

Australia the sweet-potato weevil is found in its mature form at all
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times of the year. Its food plants include the members of the morn-
ing-glory family, but the sweet potato is the plant which is most
severely attacked. The mature insect feeds not only upon the stems

and tubers, but also upon the succulent veins on the undersurface of

the leaves, as well as the leaf petioles. The eggs are usually deposited

along the course of the vine, but most frequently as near the base of

the stems as possible. About 30 days are required for a complete life

cycle, and there are several generations during the 6 months which

constitute the life of the sweet-potato plant.

The author discusses the subject of the origin of this insect without

coming to positive conclusions. The probability in the case is that

the sweet-potato weevil originated in the same country with the^ sweet

potato. It may therefore be considered as plausible that the sweet-

potato weevil came from South America.

Severe repressive measures should be adopted against this insect,

since its continued presence in a locality renders the raising of sweet

potatoes practically impossible. Ordinarily, it is not the first genera-

tion of beetles which attacks the tubers, and the first indication of

attack is in the stems. It is therefore advisable to cover the tubers

more deeply so as to prevent, as far as possible, the beetles from gain-

ing access to them. The author advises also that sweet potatoes be

planted in flat culture without throwing the ground into furrows.

The sweet potatoes will then be covered more deeply and be more inac-

cessible to the sweet-potato weevil. It is further advised that when
it is found that the tubers are already infested, they should be disposed

of as soon as possible in any way which will destroy the beetles con-

tained in them. A bibliography of the literature of this insect is

appended to the article.

Some scale insects upon Kansas grasses, E. A. Popenoe and

P. J. Parrott (Kansas Sta. Bui. 131-11^6^ jpls. 6).—The authors

made a study of the species of Coccidse which occur upon the native

grasses of Kansas. Some of these grasses are important forage plants,

and the injury caused to them by the attacks of the scale lice is

considerable.

A table is given for the determination of the difl'erent genera of

Coccid* found upon the grasses of Kansas. These genera are Erio-

coccus, Gymnococcus, Pseudolecanium, Antonina, and Aspidiotus. A
list is given of the species of these genera which occur in Kansas, with

the name of the host plant in connection with each species. The num-

ber of species thus discussed is 8. Descriptions and brief notes are

given of all these species, some of which are described as new.

The forest tent caterpillar, C. M. Weed (Kew Ham,jpshire Sta.

Bui. 75., pp. 107-1S2., figs. lit).—This bulletin is a revised form of Bul-

letin 64 by the same author (E. S. R., 11, p. 269), with additional notes

concerning outbreaks of the insect in 1899 and notes on the bird
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I enemies of this insect. It is stated that the insect was more widely
’ distributed and did more damage during 1899 than in any previous

year in which record was kept.

On the authority of Miss Soule, orioles, blackbirds, cedar birds,

vireos, robins, catbirds, and sparrows are reported as doing effective

work in checking the ravages of the tent caterpillar. The same rem-

edies are recommended which were outlined in Bulletin 61.

The selectmen of the town of Claremont offered a bounty of 5 cents

I

a quart for the cocoons of this insect, and large numbers of cocoons

are reported as having been collected.

I The crop pest law, W. B. Alwood ( Virginia Sta. Bui. 10^^ gyp.

I

127-152, map 1).—This bulletin contains a copy of the act of the Vir-

ginia State legislature to create and maintain a State board of crop

pest commissioners, approved March 5, 1900, and a copy of the rules

,
and regulations adopted by the State board of crop pest commissioners

for the prevention of the spread of injurious insects and plant diseases

I

within the State. The purpose of the act is to enable a close super-

j
vision to be maintained over the nurseries of the State and shipments

I
of nursery stock into the State from outside sources. Certificates of

I

inspection will be required from all shippers outside of the State.

The insect pests and plant diseases included under the Virginia law are

San Jose scale, woolly aphis, peach yellows, black knot of plum trees,

:

and fire blight of pear and apple trees.

Portions of Virginia Station Bulletin 79 and the latest report of the

;

State inspector are slightly revised and republished in the present

bulletin.

Progress in economic entomology in the United States, L. 0. Howard ( U. S.

Dept. Agr. Yearbook 1899
, pp. 135-156

,
pi. 1 ).—The author presents a historical

account of the development of economic entomology in this country, in which the

States of Massachusetts, New York, Illinois, and Missouri jDlayed an important part.

I
In the line of insecticides, attention is called to the progress made in the use of Paris

I
green and other arsenical compounds, kerosene emulsion, and hydrocyanic-acid gas.

A handbook of the gnats and mosquitoes, giving the anatomy and life his-

tory of the Culicidae, G. M. Giles {London: J. Bale Sons & Danielsson, 1900
, pp.

I

374, pl8. 8
, figs. 9 ).—This is a general treatise on mosquitoes, and treats of the follow-

ing subjects: Position and terminology of the Culicidse, anatomy of the adult mos-

,

quito, anatomy of the larvae, characters of the larvae of the various genera of Culicidae,

j,
anatomy of the pupae, life history, distribution, and classification of the family.

The second half of the work is devoted to a systematic account of the species of

this family group and the following genera: Megarhina, Anopheles, Psorophora,

Sabethes, Culex, Aides, Corethra, and Mochlonyx.
Report on injurious insects and plant diseases in 1899, W. M. Schoyen

{Beretning om Skadeinsekter og Plantesygdomme i 1899 . Christiania: Grondahl & Sons,

1900
, pp. 43

, figs. 18 ).—This is the annual report of the government entomologist of

Norway, and contains notes on a large number of injurious insects and fungus dis-

eases, among which mention may be made of the following: Aphis granaria, Thrips

'i
secalina, ergot, Charseas graminis, Melolontha hippocastani, potato scab, bacterial disease

j|

of tomatoes, cabbage-root maggot, Fsila rosse, onion maggot, oyster-shell bark-louse,
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codling moth, Cheimatohia bnmata, Nematus ribesii, Lophyrus rupus, Chermes abietis, 91
and Rhizotrogus solstitialis. 91
Report of the division of entomology, L. Bruner {Nebraska Rta. Rpt. 1899, pp. 91

45-49 ).—The work of the division has included experiments in controlling the native ‘91

and migratory locusts in the State by means of fungus diseases. No beneficial results 9|
were obtained by this method. Individual farmers were urged to make thorough M
trials of the hopper dozer. Brief notes are given On the chinch bug, the fall arm> '
worm, and the Hessian fly. a

Insect record for 1899, C. M. Weed {New Hampshire Sta. Bui. 72, pp. 59-74, fig.^. 1
11 ).—The author presents brief popular notes on the life history, habits, and means

f,

of combating the tent caterpillars, Cacoecia cerasivorana, plum curculio, fall webworm, I

white grubs, oyster-shell bark-louse, scurfy bark-louse, apple aphis, and the red- 1

legged locust.
|

The storeroom 'beetle or bookworm (Sitodrepa panacea), S. F. Aaron {Sci. '

|

Amer., 82 {1900), No. 22, p. 347, figs. 4)-—The author gives notes on depredations ill

committed by this insect upon a number of substances, such as cork, chocolate, books, .

and herbarium specimens.
'

The destructive Hessian fly, M. V. Slingerland {Rural New Yorker, 59 {1900), '

\

No. 2639, pp. 573, 574, figs. 3 ).—Brief notes on the appearance, life history, injuries, < 11

natural enemies, and means of combating the Hessian fly. j

The grass thrips (Anaphothrips striata), H. T. Fernald and W. E. Hinds §

{Massachusetts Hatch Sta. Bui. 67, pp. 12, pi. 1 )
.—This bulletin is a simplified form of i

an article on the same subject in the Report of the Massachusetts Agricultural College %

for 1899 ( E. S. R.
,
12

,
p. 266 ) .

. |
The destructive green pea louse, W. G. Johnson {Rural New Yorker, 59 {1900 ) , |

No. 2636, pp. 525, 526, figs. 2 ).—This insect is reported as injurious to red and crim- |

son clover, as well as to field peas. Experiments were tried in planting peas in rows, |

which method rendered it possible to use the brush and cultivator method in the

destruction of the pea louse. By means of a pine switch the vines were vigorously -

brushed just ahead of the cultivator, and the lice thus knocked upon the ground

were buried to some depth. The operation may be repeated every 3 days during the

height of the outbreak of the pea louse. The author states that no spraying method
has been devised which will warrant the expense attached to the operation.

1,

Lucern springtail or Smynthurus, W. L. Summers {Jour. Agr. and Ind., South
‘

Australia, 4 {1900) ,
No. 1, pp. 18, 19 ).—This insect having proved injurious to lucern, -

experiments were conducted with various insecticide methods for combating it. Kero-

sene emulsion, Paris green, and London purple were tried without satisfactory '

results. Grazing sheep on affected land, harrowing, rolling, and flooding were tried

with some success. The remedy which is considered most effective is the application _

of fresh gas lime. This substance is applied after cutting the lucern, 2 or 3 appli-

cations being necessary each year. About 700 to 1,000 lbs. per acre is required for

each application.

A new method of combating the gypsy moth, Rorig {Arb. K. Gesundheitsamte,

Biol. Abt., 1 {1900), No. 2,pp. 255-260, figs. 2; abs. in Deut. Landw. Presse, 27 {1900),

No. 74 , pp- 915, 916, figs. 3). ,

The fruit moth (Ophiuza lienardi), C. W. Mally {Agr. Jour. Cape Good Hope,
\

17 {1900), No. 1, pp. 41-44 )-—According to the reports of correspondents this insect 7

has caused injury to the following fruits: Apples, pears, plums, grapes, peaches, figs,j|
^

oranges, guavas, bananas, pineapples, loquats, and medlars.
. 1 ai

The San Jose and other scale insects, W. Lochhead {Ontario Dept. Agr., 1900,

,

j

pp. 48, figs. 21).—This pamphlet contains a general account of the distribution, injuri- i

ousness, life history, habits, and insect enemies of the San Jose scale. The following
.

j'

treatments are recommended : Hydrocyanic-acid gas, whale-oil soap, crude petroleum,

and diluted kerosene. Brief descriptive and economic notes are also presented con- .4
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^ cerning the following scales: The Curtis scale, Forbes scale, Putnam scale, English

walnut scale, oyster-shell bark-louse, scurfy bark-louse, and the New York plum

scale.

A prospectus of an aphis fauna of Italy, G. del Guercio {Nuove Relax. R. Stax.

Ent. Agr., 1. ser., 1900, No. 2,pp. 1-236, pi. 1, figs. 33).—This article contains detailed

descriptive notes on a large number of species, together with tables for the identifi-

cation of the species. In connection with the discussion of the more important

economic species, notes are given on the injurious effects, natural enemies, and means

of combating the Aphididse.

Report of the spread of Phylloxera vastatrix in Austria during- 1898-99
{Bericht uher die Verhreitung der Reblaus in OsteiTeich in den Jahren 1898-99. Vienna:

Ministry of Agriculture, 1900, pp. 170, map 1).—This pamphlet contains the reports of

fruit inspectors and horticultural experts on the condition of phylloxera in different

parts of Austria. Numerous tables are given showing the localities infested, the

extent of such infestations, and the rapidity of distribution of the phylloxera in

different localities. During the year 1898-99, 190 new localities were found to be

infested. The distribution of the insect progressed much more rapidly in 1899 than

in 1898 on account of the dryness of the former year. The chief remedy against the

phylloxera is bisulphid of carbon, of which increasing quantities are purchased from

year to year. During the 2 years in question 12,376,000 American grape roots and

scions were received for planting.

A new strawberry pest, M. Y. Slixgerlaxd {Rural Neiu Yorker, 69 {1900), No.

2636, p. 526, fig. 1).—The author gives brief notes on the destructive habits of

Harpalus caligmosus in attacking strawberries. The beetles have also been noticed

feeding upon the seeds of ragweed. The author recommends the destruction of rag-

weeds in and near strawberry gardens and the use of the lantern trap for catching

the adult beetles.

The small ermine moths {Jour. Bd. Agr. \_London'\, 7 {1900), No. 2, pp. 167-169,

fig. 1).—Hyponomeuta padella and H. evonymella are briefly described. The caterpil-

lars of this species hatch either in the autumn or spring and live gregariously in

detached colonies inside of small tents. As remedies against these insects, hand
picking, spraying with water under high pressure, kerosene emulsion, and tobacco

decoction are recommended.

Contribution toward a monograph of the American Aleurodidae, A. L.

Quaixtaxxe
(
r. S. Dept. Agr., Division of Entomology Bui. 8, tech, ser., pp. 1-64,

pis. 8).—The author gives a systematic account of this family, including the genera

Aleurodes and Aleurodicus. A detailed description is given of all species of this

genera known to occur in America, with analytical tables for their determination.

In connection with each species brief notes are given on the food plants.

The red spiders of the United States, N. Banks
(
U. S. Dept. Agr., Division of

Entomology Bid. 8, tech, ser., pp. 65-77, figs. 16).—The author gives a brief account

of the anatomical structures and habits of the genera Tetranychus and Stigmaeus,

together with descriptions of a number of new species.

Forest insects of the Baltic provinces, F. Sixtexis {Sitxber. Naturf. Gesell. Univ.

Dorpat, 12 {1899), No. 2, pp. 173-198).—The author gives lists of insects injurious to

pine, fir, and various deciduous trees in the Baltic provinces, and also lists of insects

in this region which attack animals and man in the forest. Brief notes are given on

some of the more important of these insects. Among the beneficial insects the

author mentions Formica rufa, Pompilus viaticus, AmmopMla sabulosa, etc.

New parasites of borers, L. Zehxtxer {Meded. Proefstat. Suikerriet. West Java,

1900, No.46,pp. 13, pi. 1).—A species of Elasmus and a species of Macrocentrus were

found parasitic upon Sdrpophaga intacta. An undetermined brachonid species is

found parasitic upon Diatrsea striatalis, and another brachonid species upon Sesamia

nonagrioides.
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Insects that eat potato beetles, M. V. Slingerland {Rural New Yorker, 59

{]900), No. 2637, p. 542 ).—Brief notes on Perillus circumcinctus.

Cost of fumig-ating- an orchard of two hundred and seventy-five trees,

W. J. Allen {Agr. Gaz., Neiv South Wales, 11 {1900), No. 9, pp. 754-756).—Orange
trees of medium size were fumigated with hydrocyanic-acid gas, at an average cost

per tree of 9 cts.

Petroleum as an insecticide, G. Davis {Rural New Yorker, 59 {1900), No. 2637,

p. 542 ).—The author relates experiences with kerosene oil sprayed upon peach trees

at the time of budding. A serious injury to the tree resulted from the use of kerosene.

Use of nicotine as an insecticide, E. Laurent and M. Cornu {Mess. Agr., 5. ser.,

1 {1900) ,
No. 6, pp. 232-235 ).—A solution of nicotine was prepared with the following

constituents: Water, J; nicotine, 1; methyl alcohol, 10; black soap, 10; carbonate of

soda, 2. The insects upon which experiments with this solution were made included

the caterpillars of Bomhyx neustria, Liparis dispar, red spiders, bark lice, thrips, etc.

The mixture was found to be exceedingly effective against caterpillars, and killed

the common species of plant lice within 20 minutes.

Spray calendar
(
Verynont Sta. Spec. Bui., Mar. 1900, pp. 4 ,

jig. 1 ).—Brief notes on
formulae for the preparation of the more common insecticides and fungicides, with

reference to their use in the treatment of common insect and fungus diseases.

FOODS—ANIMAL PRODUCTION.

The ideal ration for an army in the tropics, E. L. Munson {Jour.

Mil. Serv. Inst. United States^ 26 {1900)., Mo. 105^ jp]). S09-SJJ1)-.

—

On the basis of a review of the literature of the subject and of per-

sonal observation, the author concludes that in the tropics less meat

and similar nitrogenous food is required than in temperate or cold

regions, while the proportion of other constituents of the diet, whose
principal function is to yield energy, is also somewhat less. The daily

dietary standard proposed for United States troops serving in the

tropics is as follows: Protein, 100 gm.
;
fat, 65 gm., carbohydrates,

650 gm.
;
and fuel value, 3,491 calories. The diet suggested consists

of such articles as fresh beef, bacon, fresh lish, flour, beans, potatoes

and some other vegetables, rice, and sugar; in other words, of articles

to which the soldier is accustomed and which are supplied under the

existing regulations, the chief changes being in the quantities and

combinations used. On an average, the 4 dietaries which are pro-

posed as illustrations would furnish 109 gm. of protein and 3,375

calories.

The composition and physiological effects of beef broth, A.

Gautier {Dietet. and Hyg. Gaz.., 16 {1900), Mo. 5, p. 273).—Abstract

of an article published in Le Bidletin Medical. The composition of

beef broth made by boiling 1 kg. of lean beef in 3 kg. of water, with

and without the addition of salt and vegetables, is reported. When
salt and vegetables were added the dry matter per liter of broth

amounted to 27.3 gm. Deducting 7 gm. for the weight of the salt

added, this was 1 gm. more than was obtained when the broth was
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made wuth' meat and water only. The principal deductions, as given

in the abstract, follow:

‘
‘ Contrary to wbat might have been thought, the common salt does not aid in

dissolving meat in hot water, and . . . the vegetables furnish only 1 additional gram

of dry extract per liter. . . .

“On account of the albuminoid substances it contains; on account of its sapid and

aromatic substances which act by stimulating the sense of taste and the secretion of

the stomach; in virtue of its creatin and xanthin bases, which, in small doses,

play, like caffein (which itself belongs to the xanthin group), the role of cardiac

and muscular tonics; owing to its organic phosphorized derivatives of lecethin;

owing, finally, to its assimilable soluble phosphates, well-made beef broth is at

once a food properly so-called, a stomachic which excites the gastro-intestinal secre-

tions, and a general tonic. This suffices to explain the vogue which the good beef

broth of our housewives has always had—and deservedly so, whatever may have

been the prevailing theories.”

Cattle foods, G. W. Shaw {Oregon Sta. Bui. 62^ pjp. 13, lit).

—

Analyses are reported of a number of feeding stuffs, including red

clover {Trifolium pratense), T. tridentatum, T. eriocep)halum, alsike

clover {T. hyhddwn), T. ciliatmn, T. incarnatum, T. sp., meadow
foxtail {Alopeourus pratensis), English rye grass {Lolium joerenne),

cheat {Bromus secalinus), vetch {Vida sativa), sweet vernal {Anthoxan-

thum odoratiim), spurry {Spergula maxima), orchard grass {Bactylis

glomefixita), tall oat grass {Arrhenatherum avenaceum), meadow fescue

{Festuca pratensis), timoth}^ {Phleum pratense), oat straw, wild barley

{Hordeum maritimum), English fescue, native grasses (mixture), sach-

aline, sugar-beet pulp, salsify, wheat shorts, wheat, oats, and bran

mixture (equal parts), oat chop, and wheat chop. The composition

of a number of these materials is shown in the following table:

Composition of some Oregon clovers.

Water. Protein.
Ether

extract.

Nitrogen-
free

extract.

Crude
fiber.

Ash.

TrifoKum tridentatum
TnJoUum eriocephalum
Trifolium ciliatum
Trifolium incarnatum
Trifolium sp

Per cent.

9.51
8.58

10. 29
11.51
10.05

Per cent.

7.00
7. 03

10.06
10.92
10. 66

Per cent.

1.80
2. 38
1.94
3. 16
3.04

Per cent.

47.21
51.26
45. 93
37. 89
55. 02

Per cent.

27.20
21.55
22.20
29. 09
12.07

Per cent.

7.28
9.20
9.58
7.43
9. 16

Changes in the chemical composition of feeding stuffs during

storage, H. Witt {K. Landt. Alud. Ilandl. Tidshr., 39 {1900), No. 3,

p>p. 139-1)6).—The author analyzed samples of feeding stuffs collected

in Northern Sweden by Kellgren and Nilson from 1889 to 1894 (E. S.

E., 4, pp. 768, 971; 5, p. 808) in order to ascertain what changes, if

an}^, occur in the chemical composition of the air-diy fodders during

prolonged storage. The samples were kept in the dark in tightly

stoppered bottles. The average results of 2 sets of analyses of 25 sam-

ples of grasses and legumes showed that before storage the dry matter
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contained 2.18 per cent of ether extract, 2.304 per cent of total nitro-

gen, and 0.296 per cent of nitrogen not digested by pepsin and trypsin.

After storage the amount of ether extract was 2.03 per cent, total

nitrogen 2.296 per cent, and nitrogen not digested by pepsin and

tiypsin 0.388 per cent. When treated with pepsin only, 0.472 per

cent was not digested. A second series of analyses of 24 samples

showed that on an average the nitrogen content was 2.409 per cent

before storage and 2.4 after storage. The author’s general deduction

was that under the experimental conditions the nitrogen content of

the feeding stuffs remained practically constant, while the digestibilit}^

of these constituents decreased somewhat. The percentage of ether

extract present changed somewhat, but not regularly.—f. w. woll.

Analyses of commercial feeding stuffs, J. L. Hills, C. H. Jones,

and B. O. White {Vermont Sta. Bui. 78^ pjo. 165-186^ fig. 1 ).—The
commercial feeding stuffs collected in the fall of 1899 and analyzed in

compliance with the State law regulating the sale of such materials,

including 265 samples of cotton-seed meals, linseed-oil meals, gluten

meals, gluten feeds, oat feeds, corn-and-oat feeds, provenders and

similar products, wheat feed, poultry feeds, and animal meals.

“No cases of adulteration were found among the cotton seed, linseed, or gluten

products, although certain brands do not grade as high as others and are open to

improvement. There seems decided tendencies toward greater uniformity of quality

with several brands. Many brands of oat feeds, dairy feeds, corn-and-oat feeds,

provenders, and the like were found to contain a large quantity of oat hulls, more
than they should carry were the goods made from ‘pure grains ground together.’

Such feeds are of inferior quality, and their purchase is of very doubtful advisability.

The more highly concentrated feeds cost more, but for the purpose for which such

materials are generally bought—to furnish protein—are much less expensive than

low-grade goods.”

For purposes of comparison, an average table is given, showing the

average composition of the commercial feeding stuffs sold _in New
England markets, 1898-1900.

Skim-milk calves, H. M. Cottrell, D. H. Otis, and J. G. Haney
{Kansas Sta. Bui. 97., pp. 117-13‘2^ figs. 7).—The possibility of raising

calves on skim milk suitably supplemented by other foods is discussed

and a test with 13 calves (9 heifers and 4 steers) from scrub cows

reported. Four or five days after birth the calves were taken from

the cows. Skim milk was then gradually substituted for whole milk.

The amount fed was increased, and finally reached 22 to 24 lbs. per

head per day. In addition to skim milk, 4 of the calves were fed

flaxseed made into a jelly with hot water and 4 were^ fed Blatch-

ford’s calf meal mixed with water to form a gruel. Some dry Kafir

corn meal was also fed both lots. The remainder of the calves included

in the test received dry Kafir corn meal in addition to skim milk. As
the test progressed, corn meal was sometimes substituted for Kafir

corn meal with all the calves. The heifer calves were given some
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bran, soy-bean meal, oil meal, and ground oats in place of Kafir corn

meal to prevent their becoming too fat, as it was the intention to

use them for daiiA" purposes later on. All the calves were fed ha}^ and

later were pastured. The skim milk fed 6 of the calves was obtained

from a creamery and was sterilized. During this process some water

was added to the milk. At first the calves did not relish the sterilized

skim milk on account of its peculiar odor, but the}" soon became accus-

tomed to it and ate it with relish. The remainder of the calves were

fed milk from a hand separator. All the milk was warmed before lieing

fed. The authors state that no difference was detected in the condition

of the calves fed the 2 sorts of skim milk. The skim milk was dis-

continued when the calves were 6 months old. The heifer calves then

weighed on an average 375 lbs. and the steer waives 383 lbs. Those

fed creamery skim milk gained on an average 250 lbs.
;
those fed hand

separator skim milk 251 lbs., about 2,500 lbs. of skim milk being con-

sumed in each case. The authors consider these figures remarkable,

since the creamery skim milk contained 10 to 12 per cent of water

added in the process of sterilizing. The calves fed the ration contain-

ing flaxseed meal gained on an average 1.55 lbs. per day; those fed the

ration containing Blatchford’s calf meal, 1.9 lbs.; while those fed only

dry Kafir corn meal, in addition to skim milk, gained 1.82 lbs. Blatch-

ford’s calf meal cost $70 and the flaxseed meal $125 per ton. “ Neither

paid. And this experiment shows that such expensive feeds added to

skim milk are not only unprofitable but useless, having practically no

effect on the gain.”

The average cost of a pound of gain the authors calculate to be 2.5

cts. The feeding was continued after weaning, the feeding stuff's used

being Kafir corn, corn fodder, sorghum, and alfalfa hay. As year-

lings the steers averaged 724 and the heifers 564 lbs.

Feeding steers; feed value of cotton seed and its products,

J. H. Connell and H. C. Kyle {Texas Sta. Bui. 5^5, pp. 131-21^

1).—Feeding steers (pp. 131-177).—Two tests with steers were under-

taken to study the value of corn meal, oats, and hay when added to a

cotton-seed meal and cotton-seed hull ration. The first test was made
with 2 lots of 7 and 2 lots of 14 steers each. The test proper began

December 24 and covered 140 days. For 100 days lot 1 was fed cotton-

seed hulls and cotton-seed meal; lot 2, cotton -seed hulls, cotton-seed

meal, and sorghum hay. For the remaining 40 days of the test, corn-

and-cob chop was added to the ration of both lots. During the Avhole

test lot 3 Avas fed cotton-seed hulls, cotton-seed meal, and corn-and-

cob chop; and lot 4, cotton-seed hulls, cotton-seed meal, corn-and-cob

chop, and oats. The amounts of feed consumed and the gains made
by the different lots are given in full. Results are discussed for 100

days and for the whole period. The financial statement is based on

cotton-seed hulls at $3, cotton-seed meal at $15, sorghum hay at $6,
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oats at $14.48, and corn-and-cob chop at $8.32 per ton. The cost of

the gains made is also discussed on the basis of different rates for the

feeding stuffs. At the close of the test the steers were sold in St. .

Louis at $4.35 per hundredweight. The average results of the whole
test are shown in the following table:

Results offirst feeding test with steers.

Weight at
begin-
ning of

test.

Live
weight
gains.

Cost per
pound of
gain.

Shipping
weight at
station.

Shrink-
age in
ship-
ment.

Dressed
carcass.

— . — ||

Waste if
fat per ll

steer.
j;

Lot 1 (cotton-seed hulls, cotton-
seed meal, and, during the
last 40 days, corn-and-cob

Pounds. Pounds. Cents. Pounds. Per cent. Per cent.

li

'i'

Pounds. |i,

1

chop) ‘

Lot 2 (cotton-seed hulls, cotton-
seed meal, sorghum hay, and,
during the last 40 days, corn-

745. 49 243. 86 4.000 927. 50 6.5 bl. 19- 37. 0 *
:

and-cob chop)
Lots (cotton-seed hulls, cotton-
seed meal, and corn-and-cob

777. 51 272. 08 4.263 996. 16 5.9 56.20 37.5

chop)
Lot 4 (cotton-seed hulls, cotton-
seed meal, corn-and-cob

749. 35 273. 46 3. 639 965. 49 6.7 57.43 33. 3
,

j''

chop, and oats) 737. 45 263. 49 3.837 943. 23 6.6 56.75 33.8 I

I

The second test was made with 6 lots of 7 grade Shorthorn steers
|

about 2 years old, and covered 140 days. After they arrived at the
j;

station they were fed for a preliminary period of 20 days, at first a ^

ration composed of 12 lbs. of cotton-seed hulls and 3 lbs. of cotton-

seed meal; later 18 lbs. of hulls and 4^ lbs. of meal; and finally 20 lbs.

of hulls and 4 lbs. of meal. During the test proper lot 1 was fed for

100 da}' s cotton-seed hulls and cotton-seed meal; and lot 2, cotton-seed
|

hulls, cotton-seed meal, and sorghum hay. At the end of this time
j

corn-and-cob chop was added to the ration of both lots. During the !u

whole test lot 3 was fed cotton-seed hulls, cotton-seed meal, and a f

small amount of corn-and-cob chop. Lot 4 was fed the same basal !

ration and a ’large amount of corn-and-cob chop. Lot 5 was fed a small
|

amount of corn-and-cob chop and oats, and lot 6 a large amount, in addi- 1

tion to the same basal ration. The steers were sold in St. Louis and ij

slaughtered. As in the previous test, the results are discussed in i

full. They are summarized in the following table: f

i

i»i

i
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Results of second feeding test with steers.

Weight at
begin-
ning of

test.

Live
weight
gains.

Co.st per
pound of
gain.

Shipping
weight at

j

station.

Shrink-
age in
ship-
ment.

Dressed
carcass.

Waste
fat per
steer.

Lot 1 (cotton-seed hulls, cotton-
seed meal, and, during the last

Pounds. Pounds. Cents. Pounds. Percent. Per cent. Pounds.

40 days, corn-and-cob chop) . .

.

Lot 2 (cotton-seed hulls, cotton-
seed meal, sorghum hay, and,
during the last 40 days, corn-

745.49 243. 86 4.000 927.50 6.5 57.19 37.0

and-cob chop)
Lots (cotton-seed hulls, cotton-
seed meal, and a small amount

777.51 272. 08 4.263 996. 16 5.7 56.20 37.5

of corn-and-cob chop)
Lot 4 (cotton-seed hulls, cotton-
seed meal, and a large amount

750.71 281.43 3.422
1

977. 21 7.3 57. 55 34.3

of corn-and-cob chop)
Lot 5 (cotton-seed hulls, cotton-
seed meal, a small amount of

748.00 265. 50 3. 856 953. 78 6.6 57.31 32.3

corn-and-cob chop, and oats) .

.

Lot 6 (cotton-seed hulls, cotton-
, seed meal, a large amount of

747.57 271. 14 3.875 965. 21 6.8 55. 63 33.3

corn-and-cob chop, and oats) .

.

727.33 255. 84 3.800 921. 25

1

6.

5

57.88 34.3

The author’s conclusions follow:

i

“ Sorghum hay is more than equal to cotton-seed hulls, when fed with hulls and

cotton-seed meal. The common practice of ‘topping out’ the hull and meal ration

with corn chops is not so profitable as to feed the same amount of corn chops from

the beginning. Steers fed 100 days only will make rapid gains on the several rations

used.
‘

‘ When corn chops is combined with hulls and meal, a feed of 2 lbs. of chops made
more gain at less cost than when 4 lbs. of chops were used. Equal parts of oats,

corn chops, and cotton-seed meal, combined with hulls, make an excellent ration.

Com chops and shelled oats are of equal value for fattening steers when fed with

hulls and meal. Steers eating corn chops shrink largely in live weight, when shipped,

if the chops is combined with hulls and meal.”

Feed value of cotton seed and its f^doducts (pp. 178-214).—The com-

position and feeding value of cotton seed and its products are discussed

I

at considerable length, the experience of the station and a number of

j' individual feeders being cited in detail.

I
Pig feeding, J. S. Newman and J. S. Pickett {South Carolina Sta.

[

Bui. 5'2^jpp. 12., figs. Ji).—Peanuts, sweet potatoes, and field peas were

^

compared with corn with 4 lots of pigs each containing a sow and two

ji
barrows. Part of the pigs were 8 and the others 11 months old at the

I

beginning of the test, November 23. In the 84 days of the test the

I pigs fed peanuts made an average daily gain of 4.32 lbs.; those fed

sweet potatoes, 2.59 lbs.; those fed field peas, 3.34 lbs.; and those fed

corn, 4.17 lbs. The amounts of the different feeding stuffs consumed

per pound of gain were 6.7, 26.2, 6.7, and 9.2 lbs., respectively.

On the supposition that the yield of corn was 15, Spanish peanuts
' 90, cowpeas 10, and sweet potatoes 200 bu. per acre, and that pork was

worth 5 cts. per pound, the authors calculate that (when fed to pigs)

I

corn is worth 16. 97; peanuts, $24.37; sweet potatoes, $18.24; cowpeas,

I

$6.12 per acre.

11989—No. 5- 6
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In curing* the hams of pigs fed peanuts there was a shrinkage of 22

per cent; in the case of those fed sweet potatoes and cowpeas, 27 per

cent; and of those fed corn, 28 per cent. The mean atmospheric

temperature was recorded during the test, but no variation in the gains

made was attributed to this cause.

Development of the nutrition investigations of the Department of Agri-
culture, A. C. True and R. D. Milner

( U. S. Dept. Agr. Yearbook 1899, pp. 403-

414)-—The development of the nutrition work of the Department is treated of and a

brief historical account given of some of the American investigations which antedated

this.

Cost and composition of bread in Oregon, G. W. Shaw
( Oregon Sta. Bui. 62,

pp. 9-12).—The cost and composition of 25 samples of bread collected in eastern and

western Oregon are reported and the results compared with those of similar investi-

gations in other regions. The composition of whole wheat and wheat flour from

eastern and western Oregon is also given. The author notes that samples of bread

made from eastern Oregon flour have a higher percentage of protein than those made
from flour from the western portion of the State. This variation in protein content

was also found in the flour from the different regions.

The gluten constituents of wheat and flour, and their relation to bread-

making qualities, H. A. Guess {Jour. Amer. Chem. Soc., 22 {1900), No. 5, pp.

263-269).—The gluten and gliadin content of a number of samples of wheat is

reported. Analytical methods are described.

A dietary study, G. W. Shaw {Oregon Sta.Bul. 62, j)p. 17-20).—A dietary study

which covered 1 week is briefly reported. It was made with a family consisting

of 2 men and 3 women. The usual methods were followed. In calculating the cost,

the different food materials were estimated at their usual cost in the Corvallis

market. On an average the food actually eaten furnished per man per day 105 gnl. of

protein, 87 gm. of fat, 543 gm. of carbohydrates, and had a fuel value of 3,809 calories.

The cost of the daily diet, including material wasted, was 17 J cts. per man per day.

Canned fish, A. Rossing {ZtscJtr. Analyt. Chem., 39 {1900), No. 3, yip. 147-152).—
It was found that the inside of tins in which sterilized codfish and lobsters had been

preserved for several years was covered with a white coating, composed of stannic

oxid, phosphoric acid, and iron. Imperfect sterilization has no connection with this

corrosion, which seems to be due to the action of phosphates and ammonia contained

in the codfish and lobster.—c. b. williams.

Observations on the food supply of some West Indian Islands, F. Watts

( West Indian Bui., 1 {1900), No. 3, pp. 270-281).—The principal vegetable foods in the

Leeward Islands are described. An analysis of sweet potato flour is quoted, as well

as the protein and energy supplied by the Leeward Island Prison diet and the diet of

laborers. The latter figures are regarded as approximations only.

The food supply of the United Kingdom, Belgium, France, and Germany,
R. F. Crawford {MilleYs Gaz., 23 {1900), Nos. 43, p>p. 532, 533; 44 , PP - 543,544; 45,

p. 556; 46, 2)p. 568, 569; 4'7
, pp. 581, 582; 48, P - 594; 49, pp. 604, 605; 52, p. 605).—

A

paper read at a meeting of the Royal Statistical Society, November, 1899. Many
statistics are quoted.

Flesh foods, with methods for their chemical, microscopical, and bacterio-

logical examination, C. A. Mitchell {London: Chas. Griffin& Co., Ltd., 1900, gp}. 322,

pi. l,jlgs. 58; noted in Jour. Soc. Chem. Ind., 19 {1900), No.^8, p. 788).—A laboratory

manual.

Preservation of eggs {Sci. Amer. Sup., 49 {1900), No. 1273, p. 20405).—A note

on a method proposed by K. Reinhard which consists in dipping the eggs into sul-

phuric acid, thereby forming a coating of calcium sulphate on the shells.

Starch sugar and starch sirup and their use in the adulteration of ‘
‘ golden
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sirup,” Fru'hling and A. Eossing {Internat. Sugar Jour., 18 {1900), No. pp. 317-

319).—A discussion of adulteration and the food value of the adulterant.

Report on the olive oils of Tunis and the utilization of residues from oil

making-, Milliau, Bertaixchaud, and Malet {Bui. Dir. Agr. et Com. ^Tunis'], 5

{1900), No. 14, pp- 21-62., figs. 7).—The report contains statistics of the amount of oil

produced in Tmiis, its value, methods of manufacture, analyses of different samples

of oil, and comj30sition and value of oil residues for feeding and for fertilizers.

Cider vinegar: Its solids and ash, E. E. Doolittle and AV. H. Hess {Jour.

Amer. Chem. Soc., 22 {1900), No. 6, pp. 218-220).—The authors report upon adulter-

ated vinegars offered for sale which contain the normal amount of solids and ash.

The results of investigation into their character showed that in one case the vinegar

was composed of dilute acetic acid, glucose, and soda ash, and in another of acetic

acid, boiled cider, and lime.

Baking powders, H. K. Miller {Florida Sta. Bui. 32, pp. 131-143).—Baking

powders of different classes are described and an examination of a number of sam-

ples of baking powder purchased in Florida reported.

Considering the poisonous properties of respired air, E. Formaxek {Arch.

Hyg., 38 {1900), No. 1, pp. 1-66, fig. 1).—An extended review of previous Avork on

this subject is given together with the results of a number of experiments. The
principal deductions follow: In addition to carbon dioxid and Avater, the respired

air from the lungs of man and animals contains no poisonous substance, Avith the

exception of occasionally a little ammonia. This, howeA^er, is not a metabolic

product, but a product of decomposition in the mouth, especially AA'hen the teeth are

decayed or in the case of certain diseases. The presence of ammonia is sufficient to

account for the poisonous properties which other iiiA^estigators haA^e fomid in respired

air. The bad effects experienced in overcrowded rooms are discussed at some
length. They are not regarded as due to any single cause.

The influence of certain alcohols, E. Laborde {Jour. Pharm. et Chem., 6. ser.,

10 {1899), pp. 484-488; Public Health, 12 {1900), No. 12, p. 885).—A definite

quantity of coagulated egg albumen was digested Avith acid pepsin or alkaline trypsin

in the presence of 50 cc. of 20 and 5 per cent solutions of different alcohols, control

experiments being made Avith Avater. It was found that isobutyl alcohol, glycerole,

and malic acid, Avhen present in small cjuantity, favored digestion with jiepsin, and
that methyl alcohol had a slightly accelerating influence. But digestion was mark-
edly retarded by ethyl and propyl alcohol, lactic and tartaric acid, manitol, and
glucose. IVlien trypsin AA^as the ferment used methyl and isobutyl alcohols, glyce-

role, and glucose increased digestion, and ethyl and propyl alcohol, lactic, malic and
tartaric acids, and manitol diminished it.

The quantitative effect of pepsin, J. Schutz {Ztschr. Physiol. Chem., 30 {1900),

No. 1-2, pp. 1-14)-—Experiments are described Avhich haA’^e to do Avith the quantita-

tive results obtained in artificial digestion by means of pepsin.

Concerning certain quantitative relations in pepsin digestion, Huppert
{Arch. Physiol. \_Pfluger'\, 80 {1900), No. 8-10, pp. 470-526).—Investigations carried on
by the author and E. Schutz are reported.

On the occurrence of proteolytic and amylolytic ferments in the contents
of the human colon, J. C. Heaiaieter {Arch. Physiol. \_PfiiXger'], 81 {1900), No. 4-5,

pp. 151-166).—An experimental study of the ferments Avhich are found in feces.

Normal feces yielded an extract Avhich digested dried pulverized blood fibrin and egg

albumin in alkaline or neutral solution, Avhile but little if any reaction took place in

an acid solution. The amylolytic ferment found in the feces AA'as actwe in an alkaline

solution but not in an acid solution.

Concerning the organic phosphorus in feces from woman’s milk and cows’
milk, P. Muller {Ztschr. Biol., 39 {1900), No. 3, pp. 451-481).—Experiments are

reported with children fed mother’s milk and coavs’ milk, AA'ith a dyspeptic

child fed coavs’ milk, with adult men consuming milk, Avith adult men consuming
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beans, with nursing calves, and with a fasting dog. Special attention was paid to

studying the ratio of nitrogen to phosphorus in feces. The author believes his

experiments show that no more material rich in phosphorus is retained in the intes-

tinal tract of normal nursing children when cows’ milk is consumed than when
woman’s milk is consumed. Further, that the casein phosphorus is as well assimi-

lated by adults on a moderate milk diet as by infants.

Cattle foods—miscellaneous analyses, H. H. Nicholson {Nebraska Sta. Rpt.

1899, pp. 38, 39).—Analyses of oat hay, corn fodder, old-process oil meal, potatoes,

hog millet, dried peas, squaw corn, corn, wheat, rye, and corn germ.

Cotton seed, W. C. Mackenzie {Jour. Khediv. Agr. Soc., 2 {1900), No. 1, pp.

7-11).—A number of analyses of Egyptian cotton seed, are reported and cotton seed

in general discussed.

liinseed cake v. cotton cake, Patterson {Farmers' Gaz., 59 {1900), p. 370 ).

—

A brief account is given of a comparison made with steers of cotton-seed -^cake and
linseed cake with and without maize meal. Swedish turnips, hay and straw were

fed in addition to the other feeding stuffs.

Dang-ers attending the use of grain as feed for stock, M. Pellerin {Jour.

Agr. Prat., 1900, I, No. 23, pp. 816-818).—A general discussion.

The assimilation of iron, E. Abderhalden {Ztschr. Biol., 39 {1900), No. 2, pp.

193-270 ).—Experiments with rats, rabbits, guinea pigs, cats, and dogs are described.

Concerning the nutritive value of the heteroalbumoses of fibrin and the

proteoalbumoses of casein, L. Blum {Ztschr. Physiol. Chem.
, 30 {1900) ,

No. 1-2, pp.

15-44) —The author describes a number of experiments with dogs. Final deduc-

tions are not drawn. In the author’s opinion further investigations will show that

the products of digestion of the proteid molecule vary considerably, as his experi-

ments indicate that certain albumoses (the proteoalbumoses of casein) are well suited

to replace albumin, while others (the heteroalbumoses of fibrin) are less suited.

The development of the energy of motion of forward progression in a

horse, P. Le Hello {Rev. Sci. Paris, 4- ser., 13 {1900), No. 14, pp. 417-4^1, figs. 8).

Work of the breeders in improving live stock, J. Clay, .jr.
( V. S. Dept. Agr.

Yearbook 1899, pp. 627-642 ).—A general article giving historical and statistical data.

The principles of sheep breeding, J. S. H. Schmidt {Queensland Agr. Jour., 4

{1899), No. 6, pp. 432-440; 5 {1899), Nos. 1, pp. 15-26; 3,pp. 270-275; 4,pp. 356-361;

5, pp. 443-452; 6 {1900), Nos. 1, jyp. 5-8; 2, pp. 86-88; 3, pp. 172-176).—

K

general

discussion of sheep and sheep management.

Economic value of goats {Jour. Jamaica Agr. Soc., 4 {1900), No. 7,pp. 445-450 ).

—

The advantages of goat keeping are pointed out and the subject discussed in a general

way.

Pigs and their management {Queensland Agr. Jour., 5 {1899), No. 6, pp. 537-546;

6 { 1900) ,
Nos. l,pp. 12-17; 2,pp. 93-100; 3, pp. 190-196; 4, pp. 267-276; 5,pp. 356-360).—

An illustrated general article, summarizing some of the principal experiments on the

subject.

Pig feeding experiments with Ohlendorff’s meat meal, Lilienthal {Deut.

Landw. Presse, 27 {1900), Nos. 40, pp. 510,511; 43, pp. 519, 520 )..—From experiments

reported in detail the conclusion is drawn that this meat meal can be profitably fed

with proper precautions to young and growing pigs.

Queensland Agricultural College. Experimental pig feeding, J. Mahon

(
Queensland Agr. Jour., 6 {1900), No. 5, pp. 365-368, pZ. 1).—A comparison of boiled

mangels and swill with boiled mangels and barley as a food for pigs showed that

much better results were obtained with the former, the gain being 1.65 lbs. per head

per day as compared with 0.06 lb. From a financial standpoint the addition of the

barley was judged to be profitable.

Note on Bunsen’s ice calorimeter, J. AV. Mellor {Jour. Phys. Chem., 4 {1900),

No. 2, pp. 135, 136, fig. 1).
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Investigation in milk production, T. L. Haecker {Minnesota Sta.

Bui. 67., pj). 333-516., 550-556., figs. 30, dgms. 3).—This is a detailed

report of dairy work covering a period of 3 years, 1894-1896.

System of heejnng dairy recm^ds (pp. 334-340).—Illustrations from

the milk and feeding records of the dairy herd are given and briefly

discussed.

Herd recordfor 189Ji (pp. 340-355).—The herd included 26 cows, 10

of which remained during the year. A full account’ is given of the

management and record of the herd. Tables show the nutrients in the

rations fed, the milk and fat produced, amount and cost of food con-

sumed, etc. The 10 cows produced during the year on an average

4,909.7 lbs. of milk, containing 232.8 lbs. of fat, at a cost for food of

$29. 72. The corresponding averages for 1893 were 6,407. T lbs. of milk,

306.9 lbs. of fat, and $37.82, cost of food.

Comparing wheat with harley and corn (pp. 356-365).—A ration con-

taining 7 lbs. of wheat was compared with a ration containing 4 lbs. of

barley and 3 lbs. of corn. In addition each ration contained the same

quantities of bran, oil meal, timothy hay, and roots. The test was

made with 12 cows, divided into 2 equal lots, and covered 4 periods of

2 weeks each. The rations were changed during alternate periods.

The production of milk and butter fat was practically the same on the

two rations. Slightly more digestible protein was required for the

production of butter fat when the wheat ration was fed. The results

are considered as showing no practical diflerence in the feeding value

of ground wheat and ground barley and corn.

Comparing prairie hay vjith timothy (pp. 366-379).—Prairie hay and
timothy hay were compared in rations containing grain and silage

in addition. The test included 12 cows and lasted 8 weeks. The cows

produced more milk but less butter fat on timothy hay than on prairie

ha3^ When prairie hay was fed more dry matter was required for

the production of milk and less dry matter for the production of butter

fat than when timothy hay was fed. The general conclusion is drawn
that the two kinds of ha}^ have equal feeding value. The cost of pro-

duction of 1 lb. of butter fat was 13.3 cts. on timothy hay and 11.5 cts.

on prairie ha}^

Herd recordfor 1895 (pp. 380-415).—xA description is given of each

of the 13 cows remaining in the herd during the year, together with

a detailed account of the feeding and care of the herd. Results for

the year are tabulated and discussed. The average production per

cow was 7,418.6 lbs. of milk, containing 302.3 lbs. of fat. The average

cost of food was $28.47.

Eight cows of the herd were divided into 2 groups according to type.

Group 1 contained cows spare and angular in conformation and having
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deep bodies through the middle, and group 2 cows having a tendency

to la}^ on flesh. The average production of the 4 cows in group 1 was
8,283.1 lbs. of milk and 445.97 lbs. of butter, and of the 4 cows in

group 2, 6,817.6 lbs. of milk and 303.01 lbs. of butter. The cost of

food was respectively $30.82 and $28.21.

The herd was increased during the winter of 1895-96, and a record

of each cow from the beginning of lactation in the fall until ttie herd

was turned out to pasture in the spring was compiled separately.

Sixteen of the cows were divided into the 2 groups noted above.

The cows in group 1 produced on the average 90.14 lbs. more butter

than the cows in group 2 and at an average cost of 1.95 cts. less per

pound.

Record of cows during jMriod of lactation (pp. 416-440).—An indi-

vidual record is given of 15 cows during a period of lactation. The
average production of milk per cow was 7,227 lbs., and of butter 335

lbs. Variations in the amount and cost of butter production of indi-

vidual cows are noted. A summary of the records of 12 cows classified

according to the types mentioned showed an average production for

group 1 of 6,720 lbs. of milk and 446 lbs. of butter, and for group 2 of

5,077 lbs. of milk and 229 lbs. of butter, the net return in the 2 cases

being respectively $38.11 and $10.37.

Herd recordfor 1896 (pp. 441-457).—The herd contained 13 cows.

The results for the year are summarized in tables. The average yield

of milk was 7,454 lbs., containing 299.39 lbs. of fat and costing $22.12

for feed. The herd was again divided according to type. The cows

in group 1 gave an average yield of 8,580.3 lbs. of milk and 460.02

lbs. of butter, and the cows in group 2 6,248.9 lbs. of milk and 270.86

lbs. of butter. The cost of food in the two cases was respectively

$23.35 and $22.11. In discussing results the author says:

‘
‘ Five years of careful investigation in regard to the cost of production of butter

between cows spare and angular in form, and cows carrying considerable superfluous

tissue and having an inherited or acquired disposition to convert feed into flesh,

show that in every instance the cow that carried the least flesh charged the least for

butter, and just in so much as one cow was a little smoother and plumper than the

other would her butter product cost more than that of the other.”

The records also indicate that cows of the spare and angular type

remain in good service for a very much longer period than cows having

a tendency to lay on flesh.

Variation in productive capacity of dairy cows and cost of produc-

tion (pp. 458-481).—The author reviews work previously reported

(E. S. R., 6, p. 925) and discusses at greater length the records of the

herd noted above, especially as regards cost of milk and butter pro-

duction, variation in the production of cows of different types, varia-

tion in the amount of dry matter required for the production of butter

fat, amount of dry matter required for food of maintenance, and

testing dairy cows.
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“Tlie records show that under the system of feeding it required from 8 to 9.6 lbs.

of dry ihatter over and above that calculated for food of maintenance to produce a

pound of butter by cows under normal conditions, but this might be materially

reduced if the ration contained more grain and less roughage and the nutrients were

adjusted to the exact requirements of the cow.”

Comparing the cost ofhidter and meat production (pp. 482—495). —An
account is given of an experiment conducted with 4 steers and 4 cows

during the winter of 1896-97 to compare the cost of butter and meat

production. The test covered 2 periods of 5 weeks each. The results

are discussed at some length and summarized as follows:

“ (1) With 100 lbs. of grain and an equal amount of hay and roots 4 steers made a

gain of 24.19 lbs., and 4 cows with the same amount and kind of feed produced

12.04 lbs. of butter.

“ (2) The 4 steers consumed feed valued at 88.51, gained 424 lbs., being an average

daily gain of 2.52 lbs., costing 2 cts. per pound and returning a pound gain for 8.2 lbs.

of dry matter consumed.

“ (3) The 4 cows consumed feed valued at 811.84, yielded 255.42 lbs. butter fat,

being a butter equivalent of 297.99 lbs. at a cost for feed of 3.97 cts. per pound, pro-

ducing a pound of butter to 16.28 lbs. of dry matter consumed.

“ (4) Type has not so much significance with a steer as it has with a dairy cow for

the reason that a steer not of good type may be a large feeder and a good digester and

convert all the food taken over his needs for maintenance into gain, while a cow not

of the dairy type has the alternative of converting food either into milk or gain, and

she may choose the latter at a time when the owner wants only the former.

“(5) Any sudden change in feeding or handling may cause a loss in weight or

shrinkage in yield of milk and butter fat.
’ ’

Yariatimi injiovj andpercentage offat in milk (pp. 496-516).—Tables

show the daily and weekly variations in the yield and fat content of the

milk of one cow during the first 4 weeks of lactation. Results for 4

years are summarized as regards the effect on the yield and fat content

of milk due to changing from dry feed to pasture. The following

table gives the data for the dairy herd for 4 years during the 8 weeks

preceding and the 8 weeks following a change from stable to pasture,

the 8 weeks in each case being divided into 4 equal periods:

Average record of dairy herd for 4- years before and after turning out to j^asture.

1

Total
yield of
* milk.

.\verage
'

fat con-
tent of
milk.

* Total
yield of

fat.

On dry feed:
Period 1

Pounds.
14,463.4
14, 047. 7

13, 692.

9

13, 669. 0

14, 635.

2

Per cent.

4. 11
Pounds.

594. 80
Period 2 4.23 594. 60
Period 3 4. 29 587.63
Period 4 4.15 566. 77

On pasture:
Period 1 4. 27 624.64
Period 2 15,219.4

14, 710. 3

4. 06 618. 62
Period 3 3.96 583. 20
Period 4 13,524.5 4. 11 555. 26

Dairy value of pea-vine silage compared with that of June pas-

ture, A. T. hiBALE {Delaware Sta. Bui. If., p>p. 9-12).—During the
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winter 9 head of }"oung cattle were fed a ration averaging 25 lbs. of

pea-vine silage and 6 lbs. of hay, at an average daily cost of 3.5 cts.

per head. The animals improved rapidly, showing that the ration was

suitable for growing stock.

Three cows were fed during the winter a ration containing 50 lbs. of

pea-vine silage and a grain mixture of corn meal and cotton-seed meal.

The nutritive ratio was 1:4.75. There were no striking variations in

the results. During one week in May green rye was substituted for the

silage. The cows were then turned out to pasture, the grain ration

remaining the same. “The change from silage to pasture indicated a

possible gain of one-half pound of butter per cow per week.” Owing,

however, to the higher price of butter earlier in the season thSre was

a net gain of 32 cts. per week from the 3 cows in favor of silage. The
relative cost of silage and pasturage is considered, showing an excess

against silage of $2.91 per acre.

On the influence of heredity on the quality of cows’ milk, G.

Cederholm {Landtmannen^ 11 {1900)^ No. 10^ pp. 157-161).—The
author has accumulated evidence bearing on the question of the influ-

ence of heredity on the quality of a cow’s milk, during systematic tests

of the large dairy station herd of cows at Aalberga, Sweden, for a

period of 5 years. Appreciating that the system of feeding, time of

calving and of lactation, age of cows, and other factors may render

uncertain comparisons of the average quality of the milk of difi'erent

generations, the variations in fat content possibly due to these factors

were first ascertained in studying the results of these tests. The sys-

tem of feeding practiced and the- method of handling the cows were as

uniform as possible throughout the year, but marked differences were

nevertheless found in the milk produced by the whole herd during the

different months of the year. The following table shows the average

quality of the herd milk during each month, and also the average

percentage of fat in the milk of cows that calved in the different months:

Average fat content of milk of cows calving in different months.

Month. Herd milk.

Milk of cows
calving in
different
months.

January
Per cent.

3.62
3. 54
3.53
3. 45
3.

3. 27
3.40
3. 61
3. 57
3. 56
3.70
3. 66

Per cent.

3.48

. 3.48
3.45
3.40
3.42
3. 41
3.50
3.40
3.53
3.47
3.55
3. 48

February
March
April -

May :

June
July
August
September
October
November
December

Average for vear 3.43
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SincjB the number of cows calving was about the same during the

ditferent months of the }^ear, the changes found in the fat content of

the herd milk can not be due to inequality in numbers, and it is seen

that but slight variations occur in the average quality of the milk of

cows that drop their calves in different months of the year.

The milk of cows that milked longer than 11 months was found to

contain, on the average, between 3.6 and 3.8 per cent of fat.

No decided effect of age on the quality of milk Avas found, there

being an extreme difference of less than 0.1 per cent in the aA^erage

fat content of milk from cows from 3 to 13 years old; data for about

50 cows were included in each of the groups for the different A^ears.

The author concludes that the data obtained furnish evidence as to

the influence of heredit}^ on the quality of the milk. Tables are gwen
showing the aA^erage fat content of the milk of dams and their daugh-

ters for each of 5 sires used, a summary of which follows:

Increase or decrease in the average fat content of cows’ milk as compared with that of their

dams’ milk.

Fat content of
dams’ milk.

Ossian 530. Bill 717. McDonald 628. Dash 2d 660. Dash 517.

Number. Increase.
Decrease.

1
Number. Increase.

Decrease.

1
Number. Increase.

Decrease.
Number. Increase.

Decrease.
Number. Increase.

Decrease.

2.81-3.0 1 1.15
3. 01-3. 1 4 0. 50 1 .94
3. 11-3.2 2 .18 5 0. 37 2 0.40 2 0. 30 1 .75
3.21-3.3 2 .32 5 .32 2 .19

3. 31-3.4 1 .16 1 .67
3.41-3 5 1 0:10 7 .29 1 .05 1 .34
3. 51-3. 6 1 .01 4 .06 4 0. 27 1 .31

3 61-3 7 1 .25 2 .01 1 .06 1 .37
3. 71-3. 8 . . 1 0.20 1 .49
3.81-3.9 1 .27
3.91-4.0 1 .67

Average . .

.

al6 .42 a26 .21 al2 .09 a5 .38 a4 .80

a Number of daughters included.

Three of the bulls caused a marked improvement in the quality of

the milk produced by their offspring, while in case of one bull

(McDonald 628) there was an improvement in 7 cases and a deteriora-

tion in 5 cases (on the average an increase of 0.09 per cent), and Dash
2d 660 in all cases had daughters that gave poorer milk than their

dams. This bull Avas out of a cow, Gullros 2d 551, that produced milk

of a poor quality, the aA^erage percentage of fat in her milk being

3.06. In general the greatest improvement was obseiwed in case of

cows producing the poorest grades of milk. The data so far secured

on this point are not considered sufficient to permit of definite con-

clusions as to the relative influence of the ancestors of a cow on the

quality of milk produced by her, but they show, at auA^ rate, that the

bull exerts a decided influence for better or worse on the milk product

of his progeny.

—

f. av. avoll.
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G-alactase, E. von Freudenreich {Lamhu. Jahrh. Schweiz^ 1J{,

{1900\ No. Ji9-55; Ann. Agr. Sidsne., 1 {1900)., No. 9^j)p. —
Experiments were conducted in duplication of some of the work
reported by Babcock and Russell (E. S. R., 10, p. 785). Skim milk to

which 10 to 20 per cent of ether had been added was kept at room
temperatures and also at 35° C. The soluble nitrogen in the milk at

different periods from 1 to 8 months was determined in one series of

experiments b}^ the method employed by Babcock and Russell (heating

with acetic acid) and in another series by the use of the Chamberland
filter. In each series the nitrogen was determined in the filtrate by

the Kjeldahl method. The results of the experiments confirm the

work referred to.

Bacterial growth of Tyrothrix tenuis in skim milk and also in bouil-

lon cultures was prevented by the addition of 10 to 12 per cent of

ether. The addition of 20 per cent of ether to the milk as compared

with 10 per cent increased the swelling of the casein which was precip-

itated in a flaky gelatinous form, but did not increase the soluble

nitrogen. Milk heated to destroy the galactase and treated with ether

showed no increase in soluble nitrogen. The presence of 0.3 to 0.5 per

cent of lactic acid decreased markedly the action of the enzym. For-

malin lessened the action of galactase and to a less extent that of pep-

sin and pancreatin, which had been added to sterilized skim milk.

Dilution of the milk did not lessen the action of galactase. Heating

to 85° destroyed it. Sterilized skim milk to which 20 per cent of

ether had been added was inoculated with a few drops of an emulsion

of spores of Tyrothrix tenuis and incubated at 35° C. Another sample

was similarly treated, except that the bacterial culture was previously

heated to 100° C. to destroy the enzyms present. There was an increase

in the soluble nitrogen in the first case and none in the second, which

was considered as showing that bacteria and their spores may contain

proteolytic enzyms. Galactase would not pass through a porcelain

filter.

The author does not believe that galactase plays the principal role

in the ripening of cheese, especially Emmenthaler, but thinks that in

rendering the casein soluble it possibly prepares for and facilitates the

work of the bacteria which cause the ripening and produce the flavor.

Dairy development in tlie United States, H. E. Alvokd ( U. S. Dept. Agr.

Yearbook 1899, p>p- 381-402, pis. 8, figs. 12 ).—This is an account of the development

and present status of dairying in the United States. The progress made in the dif-

ferent periods of the nineteenth century is described. The establishment, features,

and management of cheese and butter factories are considered. Notes are given on

the introduction of dairy cattle and efforts at herd improvement. The centrifugal

cream separator and the Babcock milk tester are described. The article closes with

statistical information on the number of cows and quantity and value of dairy

products.

Feeding dairy cows, T. L. Haecker {Minnesota Sta. Bui. 67, pp. 617-549 ).—This
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is a reprint in a somewhat revised form of an article previously noted (E. S. R.
, 10,

p. 1095).

Feeding for milk, J. Mahon {Queensland Agr. Jour., 7 {1900) No. 1, pp. 24, 25).

On the influence of the lactation period on the productive capacity of cows,

F. AV. AVoll {Breeders' Gaz., 38 {1900), No. 9, pp. 239-240; Hoard’s Dairyman, 31

{1900), No. 31, pp. 626, 627).—Variations in the yield and quality of milk during

lactation are discussed and illustrations given from the records of the AA^isconsin

Station herd.

The quality of Scandinavian milk, R. H. AVallace {British Food Jour., 2 {1900),

No. 22, pp. 276,277).—A brief discussion concerning the average composition of milk

in Sweden, Norway, and Denmark.

Variation in lactic acid bacteria in relation to fermentative power, N. P.

ScHiERBECK {Overs. K. Danske Vidensk. Selsk. Forhandl., 1900, No. 2, p)p- 113-137).

Determination of the extent of milk adulteration, H. Hoft {Molk. Ztg., 14

{1900), No. 14, pp. 221, 222).—Directions are given for calculating the percentages of

skim milk and water added to milk as adulterants.

Acidity of milk and the action of rennet, T. Aufsberg {Molk. Ztg., 14 {1900),

No. 18, pp. 293, 294).—Notes are given on the determination of the acidity of milk,

and 4 experiments are reported in which rennet tests were made of milk of different

degrees of acidity. An increase in the acid content of milk of a low degree of acidity

lessened in a much greater proportion the time required for coagulation than the

same increase in the acid content of milk of a high degree of acidity.

Present views on the ripening of Cheddar cheese, J. McCreath {Dairy, 12

{1900), No. 142, pp. 281, 282).

Annual report of the experiment station for cheese making at Lodi, 1899
{Ann. R. Staz. Sper. Caseif. Lodi, 1900, pp. 110).—In addition to a general review of

the work of the station during the year, this contains reports on several lines of

investigation, including margarin in cheese, false
‘

‘ erborinatura ’
’ in Stracchino Gor-

gonzola cheese, method for determining the fat content of cream and calculating its

equivalent in butter, the manufacture of casein for industrial purposes, cooperative

dairying, white clover soils of Lombardy, and the deficiency of lime in meadow soils

of lower Lombardy.

VETERINARY SCIENCE AND PRACTICE.

Remarks on the epidemiology and prophylaxis of malaria in

the light of recent researches, A. Celli {British Med. Jour . ,
1900^

No. 301-306).-— is the temporary host and the mosquito

is the definite host of the malarial parasite. The species of mosquitoes

which are capable of carrying the specific malarial parasites and of

affecting man belong to the genus Anopheles. In Italy Anopheles

claviger., A. hifurcatus, A. superpictus^ and A. pseitdopictus are injuri-

ous. It is improbable that species of Culex or other blood-sucking

insects carry the malarial organism. Anopheles lay their eggs in

slowly running or stagnant waters, where the laryse of the genus Culex

are seldom found. The larvae offer slight resistance to desiccation.

Freezing, especially if the ice be continuous, is unfavorable to the

immature forms, as is also continued putrefaction in the water. In

Italy mosquitoes begin to bite man about the second half of June and

continue to do so until hibernation. The species of Anopheles do not
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make the humming sound which is characteristic of Culex, and are,

therefore, often present in rooms without being suspected.

The author discusses at some length the relationship of agriculture

to malaria, and states his belief that the plowing of new soil does not

contribute to the spread of malaria.

The fatal effect of green sorghum, R. S. Hiltner {Nebraska Sta.

Bui. SS^pp. 71-8If
).—The use of sorghum as a forage plant in the

State is becoming more extensive, and with its increase in importance

for this purpose the number of deaths caused by feeding it increases.

During the past year 144 fatal cases in cattle Were reported.

The work reported in the present bulletin was undertaken for the

purpose of determining, if possible, the nature and cause of these cases

of poisoning. Frequent reports are made of bloat caused by the use

of sorghum for forage. It has been supposed in some cases that the

cause of death from using sorghum was to be found in the presence of

parasitic fungi on the leaves of the plants. In a number of instances

it has been believed by stockmen that plants were maliciously poisoned

with strychnine, Paris green, or arsenic. Analyses made by the station

of plants thus suspected indicated no trace of any such poison. Another

suggestion made to explain poisoning by sorghum is that the plant

takes up an unusual quantity of potassium nitrate during certain sea-

sons or in certain localities. A number of samples analyzed indicated

only a trace of nitrates. The most commonly believed theory for the

explanation of poisoning by sorghum is that the plant under certain

conditions develops a poisonous principle. The chemical department

of the station undertook an investigation of this matter. In reports

from stockmen it was noted that the symptoms were nearly uniform

in all parts of the State and that the poisoning was not confined to

animals of any particular age.

Samples of sorghum which had caused the death of cattle were

analyzed in a fresh green condition and also after drying. Aqueous

extracts were made and tested for chemical poisons, but none were

found. No chemical compound was discovered which could be con-

sidered poisonous. It is of importance to note in this connection that

the nitrogen content of the samples which were analyzed was not above

the average. The opinion is somewhat widespread that the second

growth of sorghum is more dangerous than the first growth. This

may have been the experience of stockmen in some localities, but when
all cases which have been reported from different parts of the State

are considered it is found that the first growth is not always harmless

and the second growth is not always poisonous. The majority of cases

of poisoning reported were due to eating the second growth of sor-

ghum. It should be stated, however, that the first growth is not fed in

a green state to the same extent as the second growth, and this fact may
account for the more extensive poisoning from second-growth plants.
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! The author concludes that the toxic effect of this plant which is

manifested at certain times is not due to a poisonous principle inherent

[ in the plant and is not peculiar to the second growth alone. The

I

problem is, therefore, still unsolved.

j

Report on cooperative experiments in the treatment of hog

;
cholera, A. T. Peters, C. M. Day, and C. H. Walker {Nehraska

|i Sta. Bjyt. 1899^ 61^-90).—The authors decided to test the value of

;

inoculations with attenuated virus in the treatment of hog cholera.

Twenty pigs weighing from 40 to 60 lbs. each were inoculated with

0.2 cc. of unattenuated virus, 2 pigs being inoculated each day. The

first inoculation was made when the virus was 3 days old. Of this lot

the first pig became sick 16 da}"s after the inoculation, or 4 days after

the period of incubation, while the last pig to show signs of hog chol-

era was taken sick 22 days after the period of incubation. It is there-
'

' fore apparent that the infection was not the result of the artificial

inoculation, but of hog-cholera germs present in the pens. Six pigs

were inoculated with virus made according to the method of Dr. Bil-

lings. Thirty-one da}"s after the first inoculation it was thought safe

;

to inoculate a second time with 0.3 cc. of virus. The second inocula-

I
tion was made July 25 and on August 1 all the pigs refused food.

I

All of these pigs with but one exception ultimately died, and the

j

exposure experiments with this one demonstrated that it had become

I

immune to hog cholera.

: The authors conducted experiments with virus prepared according

I

to the Pasteur method of making blackleg virus. In general the

spleen was selected as the organ from which the virus was prepared.

May 3, 3 pigs were inoculated with this virus. One pig showed mild

;!
symptoms of hog cholera May 23 which continued to the 29th, when

ij

recovery apparently took place. May 31 these pigs were fed upon the

viscera of a pig that had died of hog cholera. The inoculated pigs did

,! not contract the hog cholera, while the check pigs all died of the disease.

I

Experiments were conducted in inoculating pigs with a mixture of

I

antitoxic serum and virulent culture. The injection bad no perceptible

I

effect upon the pigs thus treated, and after 42 days they were exposed

to hog cholera in a badly infected pen. All the pigs took sick within

the period of incubation, thus showing that this method does not

increase their resistance to the disease. Experiments with the Lorenz

method gave entirely negative results. A modification of the Lorenz

method was tried in which the pigs were first inoculated with virulent

culture and later with a dose of serum. The pigs thus treated did not

contract the disease until 28 da^^s after receiving the inoculation.

These pigs resisted infection 21 days longer than the pigs treated by

the ordinary Lorenz method.

In experiments conducted for the purpose of determining the value

of gradually increasing doses of antitoxic serum in the treatment of
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hog cholera, 10 pigs were inoculated in this manner and after exposure
to the disease did not become sick until after the period of incubation,

and 1 animal showed complete immunity.

During the experiments conducted at the station it was noted that

all efforts to secure perfect disinfection of pens were unsuccessful. A
direct experiment was tried for the purpose of testing the disinfection

of the pens. A pen which had been used for inoculating purposes

was selected for this purpose. All refuse was swept up and burned
and the floors were thoroughly soaked and washed in a strong solution

of zenoleum, the walls and partitions being 'treated in like manner.

Thedoor was removed and all refuse found below the floor was collected

and burned. The floor was then covered with a thick coating"of air-

slaked lime. Two healthy pigs were placed in this pen July 30. Both
of these pigs contracted the disease and died. Experiments conducted

by the station with powdered virus indicated that this method is very

efficacious if carried out under the best conditions. Such conditions,

however, can not be found in old pens in which diseased hogs have

been confined. The best conditions for conducting such experiments

are to be found on the farm, in new pens, or on uninfected ground.

A note on serum diagnosis of glanders, Bourges and Mery
{Arch. Aled. Exper. et Anat. Path.^ Paris

^
1. ser.., {1900), No. 2,

pp. 182-188).—The experiments of the authors on this subject included

a study of the reactions of glanderous serum in horses which were not

affected with glanders, in glanderous horses which exhibited clinicM

symptoms of the disease, and in horses which reacted to the mallein

test but showed no clinical symptoms.

The general conclusions of these experiments may be stated as fol-

lows: If the blood of a horse agglutinates the glanders bacillus when
diluted to the extent of 1 to 300 parts or more, the presumption is that

the horse is glanderous. Agglutination in cases of less dilution does

not necessarily imply the presence of glanders in the horse.

Some examples of the development of knowledge concerning animal
diseases, D. E. Salmon

(
TJ. 8. Dept. Agr. Yearbook 1899

, pp. 93-134)
•—The author

presents a brief historical account of the study of glanders, cowpox, horse pox,

contagious pleuro-pneumonia of cattle, anthrax, blackleg, and Texas fever.

Administrative work of the Federal Government in relation to the animal
industry, G. F. Thompson [U. S. Dept. Agr. Yearbook 1899

, pp. 441-464 )-—An his-

torical account is given of the quarantine and administrative work of this Depart-

ment in combating contagious pleuro-pneumonia, Texas fever, sheep scab, hog

cholera, Ijlackleg, bovine tuberculosis, in the inspection of animals intended for

slaughter, and in the inspection of meat.

Diseases of animals {Rpt. Provincial Bd. Health Ontario, 1899, pp. 33,34) -

—

Brief reports are given on cases of canine rabies, anthrax, and blackleg.

Report of the animal pathologist, A. T. Petees {Nebraska Sta. Rpt. 1899
, pp. 25-

28).—The division of animal pathology has devoted attention to hog cholera, black-

leg, calf cholera, ergotism, keratitis, cattle itch, foot disease, lumpy jaw, tuberculosis,

and glanders.
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i Prophylaxis of infectious diseases of animals, Nocard {VIng. Agr. Gem-

bJoux, 1(T
( 1900), No. 11, pp. 657-676)

.

—The author discusses in a general way methods

,
of producing immunity by means of the inoculation of pure or attenuated virus and

by serum therapy.

’ Phagocytosis and the blood-destroying leucocytes, C. Rouget
( Compt. Rend.

Soc. Biol. Paris, 52 {1900), No. 13, pp. 307-309).—A controversial article on the prob-
' lem of the nutrition of leucocytes. ' The author believes that the phagocytes derive

nourishment preferably from dead material.

' The structure of bacteria, Feinberci {Centhl. Bakt. u. Par., 1. Aht., 27 {1900),

No. 12-13, pp. 417-426, p>ls. 5)

.

—The author made a study of a number of bacteria,

among which may be mentioned the anthrax bacillus and the tubercle bacillus. It

was found that in all cases a double stain could be used successfully on these organisms.

As these stains were such as are usually employed in differentiating nuclear and pro-

toplasmic substances in ordinary cells, it is concluded that bacteria possess a similar

. differentiation of the cell body.

Adaptation of pathogenic bacteria to different species of animals, T. Smith

{Sep. Philadelphia Med. Jour., 1900, May 5, pp. 12).—In this paper the author classi-

fies infectious diseases into 4 groups: Diseases common to man and animals and

transmissible from one to the other; diseases common to man and animals but

not transmissible; diseases transmitted from animals to man but usually not from

man to man; and symbiotic relations, requiring 2 hosts for the life cycle.

The elimination of bacteria by means of the kidneys and liver, Metin

,{Ann. Inst. Pasteur, 14 {1900), No. 6, pp. 415-419 ).

—

The organisms which were used

I

in these experiments included Bacillus subtilis, Staphyloccocus aureus, B. anthracis,

and B. prodigiosus. Great difficulty was experienced in devising a method for draw-

;

ing the urine directly from the bladder without allowing any blood to become mixed
! with it. The method adopted by the author consisted in exposing the bladder by

[
laparotomy, cauterizing a small area of the wall of the bladder, and withdrawing the

I urine by means of a fine-pointed needle. The experimental animals were rabbits

j

and guinea pigs. From a series of such experiments the author concludes that the
*' kidneys and liver are impermeable to bacteria introduced into the organism by either

intravenous or hypodermic methods. In cases where colonies of the micro-organism
' which were injected into the experimental animal developed in test tubes this micro-

i organism has become mixed with the bile or urine by means of a mechanical injury

I

to the surrounding tissues produced in securing this substance for examination.

The rapidity of growth of the tubercle bacilli, P. Romer {Centbl. Bakt. u. Par.,

I 1. Abt., 27 {1900), No. 20-21, pp. 705-709 ).

—

The author found during experiments in'

j

cultivating tubercle bacilli on different media that the most rapid growth was pro-

duced in a culture media in which the tubercle bacillus became covered with a slimy

film.

The growth of the tubercle bacillus on acid brain culture media, M. Ficker

|i (
Centbl. Bakt. u. Par., 1. Abt, 27 {1900), Nos. 14-15, pp. 504-511; 16-17, pp. 591-597).—

I

During extensive investigations carried out by the author it was found that the

j’ tubercle bacillus made a more vigorous growth on acid culture media prepared from

! sputum, potatoes, blood serum, and various organs of the human and animal body

I

than upon neutral or alkaline culture media prepared from the same substances. On

i

acid brain culture media, consisting of agar or serum and brain substance, the tubercle

I,

bacillus seemed to find especially favorable conditions for rapid and intense growth.

1 The influence of the organism of cold-blooded animals on the bacillus of

[

human tuberculosis, V. Sion {Centbl. Bakt. u. Par., 1. Abt, 27 {1900), No. 20-21,

pp. 710-720).—The author’s experiments indicated clearly that the tubercle bacillus

does not produce any of the characteristic lesions of tuberculosis in frogs. The

j

bacillus does not become generally distributed through the body of these animals.

I

The author maintains that the tubercle bacillus does not undergo any changes in
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form or character while living for a considerable time in the body of frogs. It was
impossible to note any such changes in the bacillus after remaining from 6 to 9

months in the organism of the frog. The pathological properties of the tubercle

bacillus were not modified by this long sojourn in the frog. Experiments showed
that bacilli which had remained 6 months in the peritoneal cavity of the frog caused

death from generalized tuberculosis in the guinea pig at the usual time after inocu-

lation.

Generalized tuberculosis in the horse, J. M. Knipsoheer {Tijdschr. Veeartsenijk

en Veeteelt, 27 {1900), No. 2, pp. 162-167).—A discussion of clinical symptoms and
post-mortem findings.

The susceptibility of the ass to tuberculosis, V. Galtier {Jour. Med. Vet. et

Zootech., 5. ser., 4 {1900), pp. 77-82, figs. 2).—It has long been known that the ass

possesses a high resisting power to tuberculosis. During experiments which were
conducted by the author it was found that of 11 asses which were inoculated in the

jugular vein with tubercle bacillus all became infected, and 8 died. Tlie other 3

recovered. The author concludes that, although the ass is very resistant to this dis-

ease, it may become infected naturally or experimentally.

The diagnostic and therapeutic significance of tubercle bacilli and other

bacteria in sputum, L. Brieger {Berlin. Klih. Wcknschr., 37 {1900), No. 13, pp.

272-274) ^—Notes on the frequency of tubercle bacilli in the sputum of tuberculous

patients.

Tuberculins and their use, E. A. de Schweinitz {Jour. Amer. Med. Assoc., 34

{1900), No. 15, pp. 898-900)

.

—The author describes the difference in the methods of

production and the nature of the old and new tuberculins. It is stated that the

prospect of using the products of the tubercle bacillus freed from necrotic principles

for the treatment of incipient tuberculosis is somewhat encouraging.

Tuberculin, and the early diagnosis of tuberculosis, B. Erankel {Berlin.

Klin. Wclmsclir., 37 {1900) ,
No. 12, pp. 255-258)

.

—A discussion of the value of tuber-

culin in the practice of human medicine.

Morphological changes in anthrax bacillus during its dissolution by
pyocyanase, R. Emmerich and Saida {Centbl. Bakt. u. Par., 1. Abt., 27 {1900), No.

22-23, pp. 776-787, pi. 1)

.

—The authors experimented with a proteolytic enzym
obtained from Bacillus pyocyaneus. A study was made of the effect of this enzym
upon a number of pathogenic bacteria, but the anthrax bacillus was finally selected

as being the most favorable for this study. Erom inoculation experiments the

authors believe it was demonstrated in the case of anthrax that a cure or artificial

immunity is brought about by the dissolution of the specific bacteria by means of

bacteriolytic enzyms. It has generally been lielieved that these enzyms exist only

in the animal body. The authors were able, however, to produce the substances

artificially.

A method of curing anthrax in horses, M. L. Yudin {Arch. Vet. Nauk.,30

{1900), No. 6, III, pp. 106-110)

.

—The author gives a description of a method of curing

anthrax in horses which was adopted in the Russian fifth army corps in 1830. Good
success is reported from the application of this method.

New experiments in vaccinating reindeers, N. I. Ekeert {Arch. Vet. Nauk., 30

{1900) ,
No. 4, II, pp. 145-194).—The author conducted an extensive series of exper-

iments in immunizing reindeer against anthrax. As a result of these experiments,

it is concluded that it is possible to confer immunity against anthrax upon reindeer

by means of vaccination. In the extensive tundra regions of the 'government of

Archangel a method for producing immunity is required which can be applied on a

large scale and in a rapid manner. The veterinary department is engaged in solving

the problems presented by these peculiar conditions.

Malignant catarrhal fever of cattle, O. Oppenheim {Berlin. Tierdrztl. Wchnschr.,

1900, No. 8, pp. 87, 88)

.

—From a careful study of a number of cases of this disease
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the author believes that many supposed cases of cerebral inflammation are identical

"Vith catarrhal fever.

Methods of fighting* coh-tagious pleuro-pneumonia of cattle, INI. G. Tarta-

KOVSKY and E. P.'Dzhunkovski {Arch. Vet. NauJc, 30 {1900)., Xo. o
,
II, pp. 213-232).—

A report of experiments with vaccine, methods for the treatment and prevention of

this disease, together with a study of the micro-organism.

Tick heart water experiments, C. P. Lounsbuey {Agr. Jour. Cape Good Hope, 16

{1900) ,
Xo. 11, pp. 682-687).—The author conducted experiments for the purpose of

determining the means by which heart water is communicated from one animal to

another. The results obtained from these experiments indicate that the transmission

of the disease is brought about by the agency of the bont tick {Amblyomma hehrseum).

The evidence obtained with regard to Rhipicepjhalus evertsi was not conclusive.

The plague, P. Rubay {Ann. Med. Vet., 49 {1900), Xo. 2, pp. 81-87)

.

—A discussion

of the antipest-serum treatment, of the relative degree of immunity possessed by dif-

ferent organisms toward this disease, and on the agency of various animals as carriers

of the plague.

Tag-sore in Algeria, Nocard {Eec. Med. Vet., Paris, 8. ser., 7 {1900), Xo. 4, pp-

86-90).—The author calls attention to the fact that this disease is apparently always

present in Algeria, and believes that this is partly due to the fact that the disease

assumes an unusually mild form in Algeria.

Enzootic occurrence of cancer in animals, P. Behla {Berlin. Tierdrztl. Wchns-

chr., 1900, Xo. 10, pp. 109-113).—The author gives a statistical accomitof the increas-

ing prevalence of cancer in different countries. Attention is called to the many
unsolved problems in connection with the etiology of malignant tumors in animals

and man and to the importance of solving these problems as soon as possible.

Hog-cholera remedies, H. H. Nicholson {Xebraska Sta. Rpt. 1899, pp. 43-45)

—

Analyses are reported of a number of worthless patent remedies which have been pro-

posed for the cure of hog cholera.

A case of chronic glanders in man, P. von Barazc {Arch. Path. Ancit. u. Physiol.

\_Virchoiv\, 159 {1900), Xo. 3, pp. 491-520, pi. 1).—A bacteriological and pathological

examination of a chronic case of glanders in man, together with a discussion of the

literature of the subject and a bibliography.

The recurrence of glanders, Leblanc {Rec. Med. Vet. Paris, 8. ser., 7 {1900), Xo.

4, pp. 80-83).—This article contains observations on the recurrence of glanders after

apparent recovery or after mallein injections have failed to produce reaction. The
author believes that mallein, although a very reliable agent for detecting glanders,

is not infallible, .since many cases have been observed where glanders has developed

in horses after they had ceased to react to the mallein test.

The resistance of rabies virus to putrefaction, S. von Ratz
(
Centbl. Baht. u.

Par., 1. Abt., 27 {1900), Xo. 24, pp- 825-827).—The author’s experiments consisted

in the production of acute cases of rabies in experimental animals and the inocula-

tion of other animals with material taken from the brain of the first series of animals

at periods of different lengths after death. The results indicate that rabies virus

resists the action of putrefaction for a long time, but that its virulence is gradually

modified.

The influence of injections of normal nerve substance on canine rabies

and rabies toxine, V. Babes {Centbl. Bait. u. Par., 1. Abt., 27 {1900), Xo. 16-17,

pp. 464-468).—During the author’s experiments on this subject it was found that

injections of normal nerve substance had the effect of curing a large percentage of

dogs which had been inoculated with attenuated rabies virus. A similar treatment

was found to be beneficial to epileptic and melancholy people. It was shown,

however, that although the development of labies in dogs could be prevented by
injections of normal nerve substance, this treatment did not confer immunity upon
the dogs.

11989—No. 5 7
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Poultry pests {Agr. Gaz. New South Wedes, 11 {1900), No. 3, pp. 313-330).—Brief
notes on the gapfeworm, ITeterakis papillosa, H. inflexa, diphtheritic roup, and a
number of fleas, lice, and mites which infest poultry.

Favus in poultry, F. V. Theobald {Jour. Bd. Agr. ILondonl, 7 {1900), No. 1,

pp. 17-19).—A brief account of the etiology, symptoms, and treatment of this disease.

An infectious disease of ostriches, Marx {Centbl. Bakt. u. Par., 1. Aht., 37

{1900), No. 34, p>p. 833-834).—The author gives the details of the appearance of a
bacterial organism found in the blood of ostriches suffering from an apparently new
infectious disease. Experiments with this organism showed that it was not espe-

cially virulent for pigeons, but that small birds and mice were very susceptible to its

action. Small birds contracted the disease when fed, pure cultures of the micro-

organism.

AGRICULTURAL ENGINEERING.

Irrigation and the associationb syndicales, A. Chavard {Ann.

Agron.
^ 26 {1900), IVo. 7, pp. 332-31^1̂ ).—This paper discusses the

importance of irrigation, especially in the south of France, and recom-

mends that the construction of reservoirs and canals and the division

and distribution of water be placed in the hands of the agricultural

syndicates which are organized in different parts of France mainly for

the purpose of the cooperative purchase of fertilizers, seeds, agricul-

tural implements, and occasionally for insurance against losses from

hail and from the death of stock. An instance of such management,

which has been attended with highh" satisfactory results, is cited in

detail.

Observations on Chavard’s paper, P. P. Deherain {Ann. Agron.,
26 {1900), No. 7, pp. 31fIf.-^N)-— this note attention is called to the

fact that France already has 22 large irrigation canals, many of which

are very old, constructed at great cost and requiring 1,200,000 francs

annually for their maintenance. These canals are capable of irrigating

254,641 hectares, but of this irrigable area only 51,122 hectares is

actually irrigated. In other words, only one-fifth of the water sup-

plied b}^ the canals is used. While admitting, therefore, the impor-

tance of increased provision for irrigation in many localities, the author

' suggests that more efforts should be directed toward disseminating

information regarding the need and profits of irrigation.

Experiments in grinding with small steel feed mills, F. H. King
{Wisconsin Sta. Bid. 82,p>p. 37, figs. 2fi).—This bulletin records the

results of something over 400 tests ‘Ao determine the rate at which

feed for stock on the farm may be ground with several of the types of

small steel mills now on the market; the power required to run them,

and the approximate cost of grinding.” The followings mills were

tested: (1) The O Aermotor grinder, used onl}^ with the 12-foot geared

Aermotor windmill; (2) the N Aermotor grinder, designed for use

with the 16-foot geared Aermotor windmill; (3) the No. 3 Appleton

Prize Pulle}" Mill; (4) the No. 2 Bowsher; (5) the Giant; (6) No. 0 Ideal;

(7) the No. 6 Smalle}" Monarch; and (8) the Yessot Little Champion.
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“The poivers used to drive the several grinders were (I) a 5-horsepower horizontal

Fairbanks gas engine; (2) a 25-horsepower Webster vertical gas engine; (3) a 16-foot

geared Aermotor windmill, and (4) a 12-foot geared and roller-bearing Aermotor

windmilh ...
“The two engines were able to show very nearly their rated capacity by brake

tests made upon the countershaft from which all of the mills except No. 1 were

driven. An adjustable platform was provided upon which the several mills could

be placed so as to be driven under every way like conditions. The fuel used by

the engine was the city illuminating gas, costing |1.25 per 1,000 cubic feet, and

the amount used was measured with a meter placed next to the engines. The wind

I velocities under Avhich the windmill trials were made were obtained with the aid of

i a Robinson anemometer. ...
' “In each trial an effort was made to regulate the feed so as, if possible, to fully

j

load the power which was being used at the time. This, however, could not always

be done with the 5-horsepower engine, especially when the coarser grades of meal

:

were being ground. The usual practice was to start the mill with grain enough in

: the hopper to get it regulated and adjusted to the engine and, at a signal, as the last

of this left the hopper, a weighed quantity of grain was placed in the mill and the

exact time required to run it through noted, together with the amount of gas con-

sumed or the miles of wind passing the windmill. ...

1
“To secure a reliable basis of judgment for estimating the amount of work done in

each grinding trial it was necessary to know the degree of fineness of meal produced

as well as the amount ground in a unit of time. . . .

“In the trials of grinding corn an effort was made to produce four grades of meal,

(I) very coarse, suitable for feeding sheep; (2) coarse; (3) medium, suitable for

cattle, and (4) fine, suitable for hog feeding. . . .

“The first degree of fineness was such as would not pass a screen of 8 meshes to

! the inch; the second that passing a screen of 8 but stopped by one of 10 meshes;

!

the third that which would pass a screen of 10 meshes but be stopped by one of 16

i meshes to the inch, while the fourth grade was that passing the screen of 16 meshes

to the inch.”

With the O Aermoter g-rinder and 12-foot roller-bearing' Aermotor
windmill the rate of grinding in case of corn was “about 25 bu, per

hour with a wind velocity of 31.8 miles, the meal being a little coarser

than Aiiedium.’ Corn and oats were ground at the rate of 410.3 lbs.

per hour with the wind at 26.48 miles. With a wind velocity of 26.67

miles oats were ground at the rate of about 5.5 bu. per hour and rye

at the rate of 15.35 bu. with the wind 25.35 miles. The rye was
ground a little liner than ‘ medium ’ and the oats a little coarser.”

From data recorded in this and in a previous bulletin (E. S. R., 10,

p. 695) it appears that between October 1 and May 1

—

“There were 87 days when a man could attend the mill and grind 10 hours with a

Avind velocity not less than 15 miles per hour, and much of the time higher than

this. He should therefore be able to grind more than 46 bu. per day and on the

i

average more than 100 bu. per week. The 87 grinding days, during the 7 months,

i

places the grinding days, on the average more than two per Aveek, and if it

is supposed that this is twice too high it Avould still be possible oii the aA-erage to

take advantage of high Avinds during the working hours and grind about 50 bu. of

corn, or 2,800 lbs. per week. Counting the man’s time Avho tends the mill |1 per

I day, the cost of grinding would be only about 31 cts. per cwt.
‘

‘ Some grinding of other grains than corn with the 12-foot Avindmill Avas also done,
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but the number of trials was limited. With corn and oats, half and half by measure,

the rate Avas 4,103 lbs. per 10 hours AAuth a wind of 26.48 miles per hour. This is

93i- bu. per day of 10 hours.

“ In grinding clear oats four trials were made Avith Avind velocities of 19.46, 23.38,

24, and 26.67 miles per hour, and 10 hours’ Avork at the observed rates would repre-

sent a grinding of 38.7, 50.2, 45. 6, and 54.6 bu., respectively. At wind velocities of

25.35 and 25.18 miles per hour rye Avas ground at the rates of 153.4 and 136.8 bu. per

10 hours.”

The observed work performed b}" the mill was found to agree fairly

well with that calculated on the assumption that the effective energy

of the mill increased with the square of the’ velocity of the wind for

velocities between 7 and 36 miles per hour.

The results of the trials of the N Aermotor grinder and 16-foot wind-

mill shoAv
‘

‘ that up to 20 miles per hour of A\dnd velocit}" the capacit}"

of the 16-foot windmill was materfall}^ greater than that of the 12-foot

wheel; but at higher velocities the reverse is true.”

None of the other mills were as effective with the Avindmills as the

grinders especially designed for them.

The results obtained with the other mills, using 2^ and 5-horsepower

engines as the motive powers, are summarized in the following table:

The comx)uted number of bushels of grain ground to a grade of 45 per cent of the finest

degree in 10 hours, together ivith the cost offuel for the same time.

5-horsepoAver
engine.

2phorsepoAver
engine.

Name of mill.
Bushels
per 10
hours.

Cost of
gas per 10
hours.

Bushels
per 10
hours.

Cost of
gas per 10
hours.

Corn:
A ppl eton 254.6 $1.71

1.81
130.3 $0.88

.89BoAVSher 278.5 128.0
Giant * 255.4 1.67 110.3 .88
Ideal 203.6 1.72 114.6 .92
Monarch 190.8 1.74 104.3 .88
Vessot 311.1 2. 04 114.0 .89

Average 249.0 1. 78 116.6 .89
Corn and oats, average of all mills 1 239.3 1.94 95.0 1.01
Oats, average of all mills 113.4 1.66 70.2 .96
Rye, average of all mills 157.0 1.72 58.5 .78

‘‘
‘ It aaIII be seen from this table that as an average of all the grinding trials with the

5-horsepower engine the cost of fuel per day Avas 11.775, and for the 2|^-horsepower

engine, $0,885. This is at the rate of 3.55 cts. and 3.54 cts. per horsepoAver per hour

for fuel Avhere gas costs $1.25 per thousand cubic feet.

“The aA^erage amount of corn ground per horsepower per hour was 4.822 bu., equal

to 270 lbs., and this is 2,700 lbs. per horsepoAver for a 10-hour day.”

It is estimated that at the rates ordinarilj^ paid the grinding of feed

for 30 cows for 200 days amounts to about |57
;
the same amount of feed

may be ground with a 5-horsepower engine, under the conditions

obtaining in these trials, for about $13.50.

It is stated that $57 ‘As 10 per cent interest on a much larger sum
than would be required to lit up an automatic grinding plant with the
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12-foot windmill, the price of the mill and 90-foot tower being $160,

and the capacity of such a grinding plant would be many times what

would be demanded for a herd of 30 cows.”

Silage and the construction of modern silos, F. H. King {Wis-

consin Sta. Bui. 8S.,]p]). 68^ figs. 28).—This bulletin discusses the value

of silage as a feeding stuti'; the essential conditions for preserving-

silage; the details of construction, cost, and efficiency of silos of dif-

ferent kinds; the selection and culture of crops suitable for ensiling;

the preparation of silage; and the losses which occur in the prepara-

tion and feeding of silage.

‘
‘ The problems of silage and silo construction have been studied now continuously

for nearly 10 years. Two bulletins on the subject have been issued [E. S. R., 9, p.

393] ,
and the present one embodies the knowledge which has been gained through

a personal inspection of more than 200 silos, one-half of which were visited the past

year, together with the conclusions regarding the essential conditions necessary to

the making and preserving of good silage which have been reached through experi-

mental studies extending over 7 years.
’ ’

The cylindrical silo has generally proved most satisfactory. Various

types of it, constructed of brick, stone, and wood, and lined and ven-

tilated in different ways, as well as stave, pit, and rectangular silos, are

described.

It appears that the unavoidable loss, i. e.^ ‘‘the loss of feeding value

which can not be prevented in the interior of a silo with air-tight lin-

ings when filled in the best practicable manner,” may be as low as 2 to

4 per cent and in good practice need not exceed 4 to 8 per cent. An
account is given of comparative experiments on this point with 3 types

of silos—(1) a silo (with-doors) made of Washington cedar staves accu-

rately beveled and tongue-and-grooved, (2) a silo (without doors) made
of 2 by 4 pine staves not beveled or tongue-and-grooved, (3) a galvan-

ized iron cylinder with water-tight bottom and sides. The first and

second silos were without bottoms, but stood on a level cement floor.

The silos were filled with corn, cut in short pieces, at the same time

and in the same way.

“When full, the silos were covered with 3 layers of acid and waterproof paper cut

to a circle to fit closely, and upon this was placed a layer of sand about 5 in. deep.

The silos stood in the warm plant house from August 29 until March 1, when they

were opened.”

The losses from the top la^^ers of silage in the 3 silos were 50.75,

49.71, and 9.21 percent, respectively; middle layers, 13.15, 14.98, and

7.01 per cent; bottom la}^ers, 31.75, 26.16, and 0.51 per cent.

“The large losses from the bottoms of the two stave silos were due to air entering

between the ends of the staves and the cement floor, and the greater losses from the

[cedar stave] silo at both the bottom and top were due to the additional leaks about

the doors.

“The metal silo was absolutely air-tight everywhere except at the top, and the

three cases illustrate in an extremely forceful way how important it is to exclude the

air from the silage.
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“ [In an 80-ton silo with galvanized-iron lining] there was lost only 6.38 per cent

of the dry matter put into it in 1897, including that spoiled on the top and above the

doors, but only 3.66 per cent of that below the 2 surface layers. Even in the small

I,580-pound metal silo the total loss, including that spoiled on top, was but 8.57 per

cent, while the mean loss from the middle and bottom layers was only 5.3 per cent,

and yet the silage had stood under the conditions of summer temperature and sun .

during 180 days.

“The observations with these silos prove that where the linings are strictly air-

tight very small losses need be sustained even in small silos and that when the air is

not excluded the losses must increase in proportion to the openness of the silo lining.”

Attention is called to the loss which occurs, at the top of silos and

that due to slow feeding,

“The data which have been collected show that silos left without covers of any

sort from early September until March without being disturbed develop about 28 lbs.

of spoiled silage per square foot of surface, while silos opened from the middle of

October to the middle of December have an average of about 16 lbs. of spoiled silage

per square foot of surface. These rates give 2,832 and 4,956 lbs. of loss for a silo 15

ft. in diameter, which is 1.4 and 2.5 per cent on 100 tons of silage. . . .

“Next to the losses due to the surface decay between filling and opening the silo

the most serious one is that which is due to too slow feeding.”

Hise and future of irrigation in the United State, E. Mead
(
U. S. Dept. Agr.

Yearbook 1899, j)p. 591-612, jds. 5).—The topics discussed in this article are : Remains
of ancient irrigation works, early irrigation in California, beginnings of modern irri-

gation, objections to corporate canals, water-right problems of the arid regions, the

appearance and resources of the arid regions, present and future of irrigation, and
the commercial importance of irrigation.

Progress of road building in the United States, M. 0. Eldeidge
(

TJ. 8. Dept.

Agr. Yearbook 1899, pp. 367-380, pis. 4) •—This is a review of the history and present

status of road building in the United States and includes discussions of the following

topics : Road methods of the first settlers, forced-labor system and roads of the early

colonists, inauguration of turnpike roads by chartered companies, era of speculation

and restoration of forced-labor system, national highways, introduction and develop-

ment of steam railroads, difficulties of transportation and of travel, establishment of

the Office of Public Road Incjuiries, and progress of the movement in the United

States for good roads.

Soiling, ensilage, and stable construction; being a revised edition of Soil-

ing, summer and winter, F. S. Peee {New York: M. F. Mansfield, 1900, pp. 247,

figs. 34)^

STATISTICS—MISCELLANEOUS.

Annual Report of Minnesota Station, 1899 {Minnesota Sta. Rpt. 1899, pp.

XXfiOlO ).—The report proper contains a financial statement for the fiscal year ended

June 30, 1899, and a detailed review of station work during the year. Meteorologi-

cal observations are given and Bulletins 60-64 of the station, treating of- the following

subjects, are reprinted: Beef cattle and swine (E. S. R., 11, p. 175); butterflies and
moths injurious to our fruit-producing plants (E. S. R., 11, p. 170) ;

wheat—varieties,

breeding, cultivation (E. S. R., 11, p. 638); miscellaneous analyses (E. S. R., 11, p.

812); composition of tomatoes (E. S. R., 11, j>. 843); proteids of wheat flour (E. S. R.,

II, p. 872); black or summer rust of wheat (E. S. R., 11, p. 861); and Hessian fly,

migratory locusts or grasshoppers (E. S. R., 11, p. 864)

.

Thirteenth Annual Report of Nebraska Station, 1899 {Nebraska Sta. Rpt.
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1899^ pp. 171)

.

—This contains the organization list of the station; a report of the act-

ing director on the staff, equipment, publications, and work of the station; a finan-

cial statement for the fiscal year ended June 30, 1899; and reports of the heads of

departments, parts of which and several miscellaneous articles included in the report

are abstracted elsewhere.

Agricultural experiment stations in the United States, A. C, True {U. S.

Dept. Agr. Yearbook 1899, pp. 513-548, 3).—This is an account of the history

organization, equipment, lines of investigation, and the general results of the work

of the experiment stations, together with an account of early experimental work by

agricultural colleges and other institutions, a discussion of the relations of the sta-

tions to the Federal Government and to several associations, and an account of the

establishment and work of this Office.

Agricultural experiment stations in the United States, A. C. True (
U. S. Dept.

Agr., Office of E.vperiment Stations Circ. 44, pp- 8).—A general review of the history and

organization of the stations, with tables showing their location, directors, principal

lines of work, and revenues for the fiscal year ended June 30, 1899.

Progress of agriculture in the United States, G. K. Holmes
(
V. S. Dept. Agr.

Yearbook 1899, })p. 307-334).—A general and statistical review of the development of

agriculture in the United States, from the crude beginnings by the Indians until the

present time.

Yearbook of the Department of Agriculture, 1899 {U. S. Dept. Agr. Yearbook

1899, p>p- 880, 2dIs. 63, figs. 33).—This consists of a general report by the Secretary on

the operations of the Department during the year, 26 papers, noted elsewhere,

reviewing for the most i^art the progress in agricultural science in the United States

during the nineteenth century, and the usual summary of useful information on

various subjects of interest to the farmer published in the form of an appendix.

Proceedings of the Agricultural Students’ Association, 1899-1900 {Ne-

braska Sta. Bui. 64, pp. 85-107).—The proceedings of the association at its February

meeting, including reports on home reading courses and on cultural experiments

with corn (see p. 442), are given. Suggestions are made for experimental work to be

carried on under the supervision of the heads of different deiDartments of the college.

Agricultural education in the United States, A. C. True ( U. S. Dep>t. Agr. Year-

book 1899, g)p. 157-190).—An outline of the origin and development of the system of

agricultural education in the Lhiited States is given as an introduction to the article,

the main jMirpose of which is “to present a general view of the different agencies for

education in agriculture in this country as they exist at the close of the nineteenth

century, and to indicate the directions in which the movement for the diffusion of

knowledge on agricultural subjects among our people is tending.”

Development of transportation in thevUnited States, A. Sixclair
( U. S. Dept.

Agr. Yearbook 1899, pp. 643-663).—An historical account of the beginning and devel-

opment of railroads in the United States, including a discussion of passenger traffic;

a statistical review of the increase in population, agricultural production, and rail-

road mileage; a discussion of freight and passenger rates; and other topics connected

with transi)ortation.

Our foreign trade in agricultural products, 1890-1899, F. H. Hitchcock

( r. >5*. Dept. Agr., Section of Foreign Markets Bui. 19, p>p. 62).—This is a statistical review

of the foreign trade of the United States in agricultural products during the 10 fiscal

years, 1890-1899.

Development of agricultural libraries, C. H. Greathouse ( U. S. Dept. Agr.

Yearbook 1899, pp. 491-512, pis. 4, fig- 1)-—This gives an account of agricultural books

in college, general, and private libraries in the L'nited States at the beginning of this

century, traces the growth of agricultural libraries, gives a descriptive account of the

agricultural libraries of the present time, and offers suggestions for permanent libraries

for farmers.
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A classification of the literature of agriculture enlarged from the decimal
classification of Melvil Dewey, J. I. Wyer {Nebraska Sta. Rpt. 1899, pp- 91-121 ).

—

‘ This classification of the literature of agriculture is the result of an attempt to

arrange satisfactorily, in minute subject order, the literature on agricultural topics

which has accumulated at the University of Nebraska library during the past 10

3"ears.” The classification includes nearly 600 heads, and is designed to provide for

the most specialized agricultural literature, except in the department of floriculture.

An index is added.

Bulletins of Alabama Station {Index to Yol. VII, Buis. 101-107, pp. 425-452).

The new agriculture of the tropics, G. E. W. {Sd. Amer., 83 {1900), No. 5,

p. 67 ).—A discussion of the agricultural products of the tropics and the impiovement

of soils and plants by the application of scientific methods.

Danish agriculture in 1899, R. Schou {Tidsskr.LanddJcon., 1900, No. 1, pp. 1-26).

Crops in Denmark in 1899, K. Hansen {Tidsskr. Landbkon., 1900, No. 2, pp.

46-74).

Agricultural syndicates in France, H. W. Wolff {Jour. Roy. Agr. SoCi England,

3. ser., 11 {1900), pt. 2, pp. 252-262 ).—Popular article pointing out the benefits to

French agriculture of the formation of cooperative societies among the farmers for

the purchase of seeds, fertilizers, farm implements, feeds, etc., needed by farmers,

and for the sale of farm products.



NOTES.

CoLOEADO College and Station.—Carl H, Potter, assistant in horticulture, has

been granted leave of absence for one year on half pay. Mr. Potter will remove to

the vicinity of Grand Junction, and will there act as field agent and investigator for

the agricultural college. The resignation of C. F. Mergelman as florist has been

accepted, to take effect January 1. Joseph Lownes, who has for two years been

assistant chemist at the station, died December 9. A short course of two or three

weeks for canal superintendents and State water commissioners has been authorized

by the State board of agriculture, to be given in the spring. This is intended to give

them fuller knowledge of their duties in the distribution of water, which is an impor-

tant part of their work.

Geoegia Station.—This station is erecting a greenhouse in addition to the propa-

gating house already in use, and will undertake investigations and experiments in

winter forcing of vegetables, etc., and such lines of biological work as require such

facilities.

Iowa College and Station.—The main building of the agricultural college, one

of the oldest on the campus, was destroyed by fire December 8, 1900. The building

contained the botanical department of both the college and station, which suffered

heavily. The Parry herbarium was saved, except the duplicates, which were nearly

all burned. A part of the grass collection was saved and a few of the other speci-

mens. The general collection contained about 80,000 specimens, more than 50,000

of which were burned, besides several thousand duplicate specimens. This collec-

tion included many Western plants, representing four years of collecting, and sets of

plants from Porto Eico, Cuba, and IMexico. INIuch of the library of the botanical

department, as well as the private library of the botanist, was destroyed, and most

of the microscopes and other apparatus were burned. A manuscript on the grasses

of the State and one on thistles were also lost, together with a number of smaller

papers ready for publication.

Kansas College and Station.—Tait Butler has been elected to the chair of veteri-

nary science made vacant by the resignation of Paul Fischer.

Kew INIexico College and Station.—All departments of the college and station

were represented in the exhibit made at El Paso durino’ the midwinter carnival in

January. The biological department of the college has received a large amount of

zoological material, principally for study and dissection by students, which makes its

equipment in these lines by far the best in the Territory. One of the finest wild

roses in America has been discovered and described by the station botanist, having

been found growing wild in the Organ and Sacramento mountains. Not long since

a small weed, growing profusely on the mesas and in the valleys, was found to 2)os-

sess qualities which apparently make it valuable as a substitute for litmus, and it

is more than j^ossible that' this little weed can be demonstrated to be valuable to

commerce.

Tennessee Univeesity and Station.

—

M. Jacob, Y. M. D., a graduate of the veteri-

nary department of the Uniyersity of Pennsylvania and formerly house surgeon of

that institution, and more recently connected with the meat-inspection service of the

Bureau of Animal Industry of this Department, has been appointed instructor in

veterinary science at the university and consulting veterinarian of the station.

National Ieeigation Congeess.—The ninth annual session of the National Irri-

gation Congress was held in Chicago, 111., November 21-24, 1900. There were in

11989—Xo. 5 8
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attendance about 200 delegates, inclnding several representatives of this Department.

Elwood Mead, expert in charge of irrigation investigations of this Department, pre-

sided and delivered the presidential address. In this he briefly reviewed the origin

and the history of the Irrigation Congress, and discussed the relation of the great

irrigation problems to the States and to the nation. He advocated the union of land

and Avater under one control, and he pointed out that many of the great irrigation

.

questions Avere not solely State questions but that “there are certain matters which
only the nation can dealAvith.” The settlement and development of the irrigated

region “requires neAv laAvs for the distribution of the irrigable lands to the people”

and laws for the division of the Avaters of rivers betAveen the States. “The work
Avhich lies before us is beyond the means of local effort or individual enterprise.

The adjustment of the di\"erse and conflicting interests of individuals, communities,

and different States requires not only Avise national laws, but administrative ability

of high order in their execution. The framing of these laws is a task which ought

not much longer to be deferred.”

Special prominence Avas given in the session to the question of the storage of

Avater. Resolutions Avere adopted urging upon Congress that “national appropria-

tions commensurate Avith the magnitude of the jAroblem should be made for the

preservation of the forests and the reforestation of denuded areas as natural storage

reservoirs, and for the construction by the National Government, as part of its

policy of internal improvement, of storage reservoirs and other Avorks for flood pro-

tection, and to save for use in aid of naAdgation and irrigation the Avaters Avhich now
run to Avaste, and for the development of artesian and subterranean sources of Avater

supply. The Avaters of all streams should foreA^er remain subject to public control,

and the right of the use of Avater for irrigation should inhere in the land irrigated,

and beneficial use be the basis of measure and the limit of the right.” The work of

the various branches of the National Government in the investigation of problems

relating to irrigation Avas commended, and the necessity of providing liberal appro-

priations for this iinportant Avork Avas emphasized. The officers chosen for the

ensuing year are as folloAvs: Thomas F. IValsh, Washington, D, C., president; J. B.

Prince, NeAV Mexico, first vice-president; F. B. Thurber, New York, second vice-

]Aresident; H. B. Maxon, secretary.

Miscellaneous.—There has been begun by Dr. Alexander Ramsey a bibliographAq

guide, and index to the bacteria. It is published in The Scientific Roll and Maga-

zine of Systematized Notes, the first number of Avhich appeared in October, 1900. The
conductor of the magazine requests all authors on bacteriological subjects to com-

municate Avith him in care of R. L. Sharland, publisher, 38 Churchfleld Road, Acton,

London, W., England.

E. Rathay, professor and director of the CEnological and Pomological Station of

Klosterneuburg, Austria-Hungary, died September 9, 1900, in his fifty-sixth year.

Prof. A. B. Frank, professor of botany in the xlgricuitural High School at Berlin

and director of the biological division of the imperial board of health, died recently

at the age of 61 years.

Thomas A. AVilliams, assistant chief of the Di\dsion of Agrostology of this Depart-

ment, died suddenly at his home December 23, 1900, of heart trouble. Professor

Williams had been connected Avith the Division of Agrostology since 1896, and through

his ability and industry had risen to an important place in its activities. He Avas

Avidely knoAvn among botanists and station Avorkers, by Avhom he Avas regarded as

an efficient and untiring Avorker in his chosen field, and Avas highly esteemed.

AV. P. Cutter, for seA^eral years past Librarian of this Department, has resigned .

to accept a position in the Congressional Library. He has been succeeded by Miss

Josephine A. Clark, formerly assistant Librarian.

i

i
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"'A scientific bibliography is for facts what a dictionary is for

words.” This is the estimate of M. E. Duclaux, director of the Pas-

teur Institute, in his introduction to the Bihliograplda lactaria of

Henri de Rothschild, which has just been issued. This is probably

the most complete and systematic bibliograph}- of milk which has ever

been prepared. It contains 8,375 titles, arranged bv subjects, with

the entries in chronological order undereach subject; an author index

with reference to the papers b}" number, and a chronological list of

inventions of apparatus for handling and treating milk.

The review of literature goes back to the beginning of the sixteenth

century, the oldest paper cited bearing the date of publication of 1500.

The American work is very fully represented, the references cited

indicating a surprising amount of research of American literature and

great familiarity with the sources of publication.

The amount of labor involved in the preparation of such a bibliog-

raph}" can scarcely be realized. Dr. de Rothschild has of course had

the aid of a corps of assistants, and enjoyed splendid libraiy facilities.

His own private library is said to be the most complete in dairy litera-

ture to be found an3"where. The value of such a bibliographv to the

investigator or the writer will be readily appreciated. It makes acces-

sible for all time the principal literature relating to the subject which

has been published during four centuries. The value of the under-

taking is enhanced by the expressed purpose of the author to issue an

annual supplement to this volume, covering the current literature.

The preparation of bibliographies of subjects related to agriculture

has received an increasing amount of attention in recent years. This

attention is well merited, for perhaps in no other line are the articles

more widely scattered. The collection of these papers in a systematic and

thorough manner adds very greatly to the facilities of the investigator

in agricultural science, and the use of such bibliographies becomes
more and more desirable as our research progresses. Appreciating the

importance of such bibliographical helps, the National Department of

Agriculture has of late issued a number of important contributions.

Among these the index to literature relating to animal industiy, by
G. F. Thompson, is especiall}" noteworth^N This is an index to the

bulletins and reports issued bv the Department of Agriculture from

501



502 EXPERIMENT STATION RECORD.

its establishment in 1837 to the close of 1898. It contains 676 pages,
Jj \

with some 80,000 entries. It covers a wide range of subjects relating K
to domestic animals, their care and management, diseases and treat-

ment, together with animal products, such as milk, butter, cheese, I
eggs, wool, meats, etc. This volume, together with the Handbook of I|

Experiment Station Work, which is in process of revision, will fur- f'

nish a very complete record of the work done by the Department and

the experiment stations along these lines.

Two new abstract or bibliographic journa;ls of interest to station 1

1

workers have recently made their appearance. The first of these is }
\

announced as a bibliography, guide, and index to bacteria, andds enti-
j

tied the Scientific Roll and Magazine of Systematic Notes. The
editor is Dr. Alexander Ramsey, of England. The great interest

which at present attaches to work in bacteriology in its ditferent lines

should make such a journal in English a welcome addition to the cur-

rent periodical literature.

The other journal referred to is the Geologisches CentralMatt^ devoted

to the publication of reviews of contributions in geology and all related
| j

sciences. The abstracts are printed in German, French, or English, t

The journal will appear semimonthly, and is under the editorial man-

agement of Dr. K. Keilhack, of Berlin, who has associated with him-
;

self a long list of collaborators representing different countries.

Another new monthly periodical, dating from the beginning of the

present 3^ear, occupies a quite novel held and indicates the extent to

which specialization in periodical literature is being carried. It is ^

devoted to the subject of hail and the protection of crops from it

{La Grcle et la Defense des Recoltes). Much attention is being given to •!

this in the vine-growing regions of France, Italy, and Austria. It is

estimated that the loss from hail during the eight j-ears from 1890 to

1897 amounted in the Department of Rhone alone to over $9,000,000.
,

Systematic cannonading with a smoky powder has been recommended
;

and quite extensively adopted as a means of dispersing destructive hail *

!

storms. This practice was hrst adopted in Italy, and was introduced |

into France in 1899. The cannonading stations are established and j

maintained at private expense. The most S3"stematic organization of I

stations is at Denice, near Villefranche, where 52 cannon covering an
|

area of 1,000 hectares (nearl}^ 2,500 acres) are operated. |

;

The new journal is a monthly, and is published in the interest of I

viticulturists who have taken active measures in the direction of hail 1

protection. The initial number contains, in addition to the plan and pur- 1
pose of the journal, an account of the Hail Protection Congress held 1
at Padua, Italy, November 25-28, 1900, a reprint of an old article on j,

cannonading to dissipate storms, published in 1760, and a reprint of 1
an article by Gastine and Vermorel which is to be noted later. «



CONVENTION OF ASSOCIATION OF OFFICIAL AGRICULTURAL
CHEMISTS, 1900.

D. W. May,

Office of Experiment Stations.

The seventeenth annual convention of the Association of Official

Agricultural Chemists met in the lecture hall of the Columbian Uni-

versit3\ Washington, D. C., November 16, IT, 1900. Eighty-five

members and visitors were in attendance. The meetings were presided

over bv the president, B. W. Kilgore.

In his address the president of the Association favored a national

pure-food law, and suggested phases for the cooperation of the official

agricultural chemists. The importance of a national standardizing

burL'au under government control was also emphasized. Under the

subject of fertilizers the results of anatyses, especiall}" as printed on

bags, the misleading naming of special brands, and the importance of

a statement setting forth the materials composing the brands, were

questions brought to the careful attention of the Association. The
value and the residts of individual effort in the development or

improvement of methods of analysis were strongty brought out. As
an example of this, the president cited the development of the method

of estimating potash. Especial attention was called to the examination

of human foods, and the importance was urged of placing the subject

in subdivdsions under experienced members of the Association.

Adjournment was taken to accept an invitation of the National

Grange to attend a meeting of that order then in session in the city.

FEITTILIZERS.

The work on methods of fertilizer analvsis during the past year was
confined to testing some of the newer methods not ^mt adopted by the

Association, or some particular points in the official methods. No
changes in the present methods were made, although several points

were recommended for testing the coming 3^ear.

Potash .—The referee, L. S. Munson, being absent, the report on

potash was read bv the secretaiy. Samples were sent out for the pur-

pose of testing the application of the method of determining water-

soluble potash in fertilizers made up entirety or in part of organic

material; also to ascertain whether in mixtures of acid phosphate and

potash salts it was possible to obtain the theoretical amount of potash

added.
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Eleven analysts reported. The results obtained for water-soluble

potash were very irregular, showing a variation of 0.47 per cent in a

total of less than 2 per cent of potash present. In the case of obtain-

ing the theoretical amount of potash in mixtures of acid phosphates

and potash salts the results were more regular, but still showed a wide
variation. The average of the results with the mixture gave 6.12 per

cent of potash, while the theoretical amount was 6.35 per cent. Work
along these lines will be continued.

H. A. Huston suggested that the loss of potash might have been

occasioned hy continued boiling, as reported by the Kentucky Station

several years ago.

Nitrogen .—Owing to the continued bad health of the referee, F. S.

Shiver, the report on nitrogen was presented by the associate, W. R.

Perkins. The work has been limited to a study of methods for deter-

mining availability of organic nitrogen by the neutral permanganate

(Street) and pepsin-hydrochloric acid (Jones) methods. While the

work of the year has not materially approached the settlement of the

question of the value of the two methods, the associate believed that

by closely following certain points in manipulation as outlined the

permanganate method can be made to give good results. It was

suggested that the work on the two methods be continued.

Some of the work on availability of nitrogen carried on at the Roth-

amstead Experiment Station was discussed by Dr. Bernard Dyer.

A paper by W. A. Withers and G. S. Fraps on the Rate of nitrifi-

cation of certain fertilizers was presented by the former. The exper-

iments reported showed a very close correspondence between the rate

of nitrification during 3 weeks and the availability as shown by chem-

ical and vegetation tests, except in the case of sulphate of ammonia.

The latter seemed to be nitrified much more slowly than the organic

compounds, yet in many of the field experiments it gave results closely

approximating those given by nitrate of soda. The nitrification of

all materials tested, except bone, was facilitated by adding calcium

carbonate. This investigation will be continued.

C. B. Williams presented a report on Variable ammonia results in

mixed fertilizers. In tests of methods of analysis on fertilizers con-

taining fish scrap, blood, tankage, or nitrate of soda, results showed

that where the samples were put through a 1.25 mm. sieve (No. 20)

the differences ranged from 0.27 to 1.96 per cent. When put through

sieves of 0.625 mm. (No. 40) the differences ranged from only 0.02 to

0.14 per cent. In all these determinations the modified Kjeldahl

method was used with 0.7 gm. of substance. It is hoped to supplement

these results by further work during the coming season.

After some discussion on the added value of a fertilizer having its

nitrogen in the form of nitrates, a motion was adopted expressing the
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II desirability of determining and reporting upon the forms of nitrogen

!| in the analysis of commercial fertilizers.

! The Jones and Street methods for nitrogen were recommended for

further trial at the hands of the referee for next season.

Phosphoric acid.—The report was presented by the referee, E. G.

i Runyan. Results were reported from 19 analysts on the samples sent

' out for determination of the total phosphoric acid by the official gravi-

; metric method, optional volumetric method, and volumetric by shak-

i ing at room temperature. In 16 reports the several methods agreed

[ fairly well, and may be considered quite satisfactory.

Results on the determination of iron and alumina in phosphates were

reported by 7 analysts. These were rather discordant, although agree-

ing more closely than the previous year. While the results reported

on the determination of iron by the permanganate method do not agree

veiy well, the referee believes this to be the best means for determin-

ing iron in phosphates. The results of tests of the acetate and the

phenylhydrazin methods of alumina determination do not warrant the

drawing of definite conclusions, but the referee believes that some form

of the acetate method will prove to be the better.

H. J. Wheeler presented a paper upon Increased accuracy in phos-

phoric acid determination. In this he asked the special attention of

the Association to the work of Gooch and Austin (E. S. R., 11, p. 107),

and suggested certain modifications of the official method of determin-

ing phosphoric acid. By the proposed modification close approxima-

tions to theoretical results are obtained, and the laboratory is freed

from the strong odor of ammonia and the expense materially reduced.

P. MacFarland read a paper on basic slag, in which he reviewed

the sale of this material in Canada and the trials of the official chemists

in the Dominion in establishing a proper valuation of the soluble phos-

phate content. He presented the results of certain modifications in

the methods of anal3^sis of this product, and asked the cooperation of

the Association in the further study of the question. After some dis-

cussion the question of the adoption provisionally of the 2 per cent

citric acid solution method of Wagner and the consideration of the

paper presented was referred to the referee for another year.

C. B. Williams described Kilgore’s modification of the volumetric

method of estimating phosphoric acid. By this method 30 phosphoric

acid samples may be analyzed with ease dail3^ From a large number
of comparative tests with the gravimetric method the results were in

all cases reported as extremely satisfactory.

SOILS.

The report on soils by the referee, B. L. Hartwell, covered the past

2 3^ears. At the meeting in 1898 the Association recommended work
upon the so-called international method of determining assimilable
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potash by using dilute nitric acid as a solvent, a further trial of Holle-

mann’s method for the determination of the active lime compounds by i

using water saturated with carbonic acid, and further tests with alka-
^

line ammonium chlorid as a solvent for potash. The results of the
|j

^

work covering the period indicated were presented. The data, so far

as obtained, do not justify drawing any definite conclusions and the
|

work will be continued.
;

|j

The referee also read a paper on A pot experiment to test field
p

observations concerning soil deficiencies. A,ttention was called to the

fact that often after a lapse of time a second analysis of a given soil
|

ijj

failed to account for elements added in fertilizers or for amounts
!

^

removed by crops. This difficulty was believed to be probabty'due to
|

failure of the soil sample to properly represent the area from which
| |

it was taken. It was suggested that soils intended for field experi-
^

ments should have applied to them other lacking ingredients than the I
^

one to be tested, and that soils intended for testing methods for I

determining assimilable plant food should be subjected to pot experi-

mentation before being distributed by the referee.

After some discussion a recommendation was adopted instructing
!

the referee on soils to consider methods for the mechanical analysis •

of soils and the statement of the results, and also to consider the
||

method of soil sampling suggested by Dr. Dyer. I

The following provisions were also adopted as official: The use of
|

fifth-normal nitric acid as well as hydrochloric acid of the same |

strength in determining phosphoric acid: the employnient of a 3 mm.
|

sieve where 100 gm. or more of a sample is used for the determina-
(

tion; and the statement in the report of soil examination of such addi- |

tional data as to enable calculating the total amount of the several
|

ingredients in a given area of soil to the depth at which it was sampled, f

LIQUOR AND FOOD ADULTERATION.

. . i

The report on liquor and food adulteration was presented by William

Frear. No recommendations were made. A list of definitions adopted y

tentatively for certain classes of products was presented, and a collec-

tion of data of analyses of foods, condiments, and liquors. A reso-

lution was adopted by the association placing the subject of liquor and

food adulteration under fifteen heads, as follows: (1) meat and fish, (2) y

fats and oils, (3) cereal products, (4) infant and invalid foods, (5) sac- y

charine products, (6) canned vegetables, (7) tea, cofi'ee, cocoa, etc., (8) |;

spices and condiments, (9) vinegar, (10) flavoring extracts, (11) fruit y

products, (12) fermented and distilled liquors, (13) baking powder and
|

baking chemicals, (11) preservatives, and (15) coloring matters. The i

referee was authorized to associate with himself other members of the 1

Association to investigate the several subjects and prepare reports. |

:
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ASH ANALYSIS.

The referee, A. E. Shuttleworth, outlined the work on ash and the

j

method of procedure. Results were reported from 8 analysts. The
! writer stated that the place to begin the improvement of the method

I of analyses is in the preparation of the ash. Volatilization and fusion

are two noteworthy sources of error. The use of calcium acetate solu-

tion overcomes the difficulty of fusion, and a closed platinum apparatus

prevents volatilization. These were adopted by the Association as

official. A paper by G. S. Fraps was submitted on the Loss of sulphur

in preparing* ash of plants. Two methods were tested. Ten grams

of substance were burned alone at as low temperature as possible, and

10 gm. were burned after the addition of a solution of calcium acetate.

I

In no case was all the sulphur of the plant contained in the ash, and

1 1

the loss with the calcium acetate was from 6 to 100 per cent more than

1
1

when the substance was burned alone.

I

FOODS AND FEEDING STUFFS.

I

The report was presented by W. H. Krug and covered the results

I
for 2 years. Three samples consisting of wheat, bran, and peas were

{

sent out. From the results obtained, three suggestions were made b}^

I

the referee: (1) That the present methods for moisture be further

I

studied with the view of fixing the time required and the exact tem-

;

perature at which the determination must be made; (2) the further

i study of the effect of various methods of distillation on the results

obtained by the phloroglucin method; and (3) the determination of the

effect of the length of time which the precipitated distillate stands

j

upon the amount of phlorog'lucin obtained.

j

G. S. Fraps presented Notes on the determination of pentosans and
! crude fiber. Attention was called to probable sources of error in the
' official method of distillation in determining pentosans, in the quality

I

of phloroglucin used, and in the composition of the products obtained

I

by distillation of pentosans with hydrochloric acid. A method devised

I

by Konig was proposed for preparing crude fiber practically free from

i

pentosans (E. S. R., 10, p. dll). A method of purifying phloroglucin

was adopted; also several changes in manipulation in the provisional

I

method for the determination of pentosans by means of phloroglucin.

DAIRY PRODUCTS.

In his report the referee on dairy products, J. B. Weems, outlined

the work of the past 3^ear. which was the investigation of the official

and provisional methods and their modifications in determining casein

and albumen in milk. The results of the different analysts were pre-

sented and certain changes in the methods recommended. The Frear

alum method was substituted for the magnesium sulphate method for

determining the casein in milk.
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E. E. Ewell presented a method for the determination of the specific

gravity of fats. The question of making determinations at 100° C.

instead of at the temperature of boiling water was referred to the ref-

eree for next year.

TANNIN.

The report on tannin was presented by O. Carr. W. H. Krug read

a paper on Comparative hide-powder tests. He suggested that in addi-

tion to the present requirements a clause be inserted to the efiect that

the hide powder used in the determination of the nontannins shall be

neutral.

A paper b^- H. W. Wiley and W. H. Krug reported results T)f a

Comparison of the international filter-tube method and the ofiicial hide-

powder method. The results show that the filter-tube method gives

lower nontannins and correspondingly higher tannins than the official

method. Attention was called to the necessity, in the interest of com-

merce, of a uniform international method.

The use of the centrifugal and the pasteur filter in the estimation of

tannin was adopted.

FUNGICIDES AND INSECTICIDES.

The report of the associate referee, L. A. Voorhees, consisted largely

of a further compilation of methods. The methods of 13 analysts

were given in full, and they were adopted provisionally for trial and

comparison in actual analytical work.

No report on sugar analysis was rendered by the referee on that

subject. The referee for next year was instructed to investigate and

report upon the relative value of the present official method and the

German method for the optical determination of sucrose by inversion.

H. W. Wiley presented a report of the meeting of the International

Congress of Chemists.

The secretary was requested to insert in the next edition of the

methods of analysis the latest revision of the table of atomic weights

reported by the committee of the American Chemical Society.

The report of the abstract committee was made by W. H. Beal.

Resolutions were adopted indorsing the movement toward the estab-

lishment of a national standardizing bureau.

OFFICERS OF THE ASSOCIATION.

The officers elected for the ensuing year are as follows: President,

L. L. Van Slyke, Geneva, N. Y.
;

vice-president, H. J. Wheeler,

Kingston, R. I.; secretary, H. W. Wiley, Washington, D. C.
;
addi-

tional members of executive committee, W. R. Perkins, Agricultural

College, Miss., and F. W. Traphagen, Bozeman, Mont.
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The* referees as announced are as follows:

Phosphoric acid: Peferee, H. K. Miller, Lake City, Fla.; associate

referee, C. H, Jones, Burlington, Vt.

Nitrogen: Referee, W. R. Perkins, Agricultural College, Miss.;

associate referee, F. W. Morse, Durham, N. H.

Potash: Referee, C. L. Hare, Auburn, Ala.
;
associate referee, L. S.

Munson, Washington, D. C.

Soils: Referee, M. E. Jaffa, Berkeley, Cal.; associate referee, F. P.

Yeitch, Washington, D. C.

Ash: Referee, G. S. Fraps, Raleigh, N. C.
;
associate referee, E. W.

Magruder, Richmond, Va.

Daily products: Referee, J. A. LeClerc, Geneva, N. Y.; associate

referee, G. W. Cavanaugh, Ithaca, N. Y.

Foods and feeding stuffs: Referee, W. H. Krug, Washington, D. C.

;

associate referee, C. A. Browne, jr.. State College, Pa.

Liquors and food adulteration: Referee, W. D. Bigelow, Wash-
ington, D. C. (meat and Fsh, fermented and distilled liquors); asso-

ciate referees, A. McGill, Ottawa, Canada (cereal products); P. T.

Aschmann, Pittsburgh, Pa. (infant and invalid foods—^carbohydrate)

;

L. M. Tolman and L. S. Alunson, Washington, D. C. (fats and oils,

fruit preparations, coloring matters, canned vegetables); A. E. Leach,

Boston, Alass. (confections and saccharine products); A. L. Winton,

New Haven, Conn, (spices and condiments, baking powders, and bak-

ing-powder chemicals); W. Frear, State College, Pa. (vinegar); A. S.

Mitchell, Milwaukee, Wis. (flavoring extracts); W. M. Allen, Raleigh,

N. C. (preservatives).

Sugar: Referee, E. E. Ewell, Washington, D. C.
;
associate referee,

G. L. Spencer, Washington, D. C.

Tannin: Referee, W. K. Alsop, New York, N. Y.
;
associate referee,

W. H. Teas, Ridgway, Pa.

Fungicides and insecticides: Referee, L. A. Voorhees, New Bruns-

wick, N. J.
;
associate referee, J. K. Haywood, Washington, D. C.

The committees will remain the same as last year (E. S. R., 11,

p. 210).



RliCENT WORK IN AGRIClII/FURAl. SCIENCE.

CHEMISTRY.

Comparative methods of determining nitrogen in nitrates, L.

VON WissELL {Jowr. Landnjo.^ JiB {1900}^ No. 2^ pp. 105-115, fig. 1).~

Comparative tests of the following* methods are reported: (1) The
Mockern method^ (reduction in alkaline solution with zinc and iron

powder), (2) the Ulsch method,^ (3) the Devarda method (reduction

in alkaline alcoholic solution with ammonium-copper-zinc alloy— E. S.

R., 4:, p. 6Y6), and (4) Forster’s modihcation of the Kjeldahl method,

using sulphuric acid containing* salicylic acid. The Devarda method

gave in all respects the most satisfactory results. Of the other three

methods the Ulsch and the Forster methods gave equally good results,

while the results hy the Mockern method were too low. The author

considers the Devarda method the quickest and most convenient of the

methods tested.

The determination of perchlorates in potassium and sodium
nitrates, N. Blattner and J. Brasseur (Ohem. Ztg., 21^ {1900), No.

72, p. 767; ahs. In, Cliem. CentU., 1900, H, No. Ifi pp. 780, 781).—

The authors’ method (E. S. R., 10, p. 410) is modified as follows: Heat

5 gm. of the dried and finely powdered nitrate Avith 7 to 8 gm. of pure

calcium hydrate (5 gm. of water and 100 gm. of caustic lime) in a plat-

inum or porcelain crucihle for 15 minutes oA^er a Bunsen flame, cool

and wash into a 125 cc. flask, and allow to stand for 1 hour for the

complete diffusion of the soluble salts. Fill to the mark, allowing 3

cc. for the A^olume of the undissoDed lime, shake and filter, neutral-

ize 100 cc. of the filtered solution with dilute nitric acid, using methyl

orange as an indicator, and titrate according to Mohr AA-ith potassium

chromate and decinormal silver solution.

Method of determining chlorid, chlorate, and perchlorate in the

presence of each other, N. Blattner and J . Brassjfur ( Chem. Ztg.

,

21^ {1900), p. 793; ahs. in Chem. CenM., 1900, IT, No. 15, p. 820).—

The method is as follows: DissoUe 20 to 40 gm. substance in 200 cc.

of Avater. Determine chlorin in 50 cc. of this solution by titration

with decinormal siDer solution. Conduct sulphurous acid through

another 50 cc. of the solution or add 50 cc. of a saturated solution of

^ Landw. A^ers. Stat., 1892, p. 165. ^ Ztschr. Analyt. Chem., 1891, p. 175.

510
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sulphurous acid and boil gently to drive off excess of SO2
. This treat-

ment reduces the chlorate to chlorid. Neutralize with pure calcium

carbonate and titrate for chlorin. The perchlorate is determined by

the method described above.

Experiments in the determination of cell-wall material, hemi-

celluloses, and cellulose in plants, A. Kleiber {Landw. Yers.

Stat.^ 5d {1900)^ No. jpp. 161-213).—The author reports a com-

parative study of the Henneberg (Weende), Lange (E. S. K., 8,

p. 741), Hoffmeister (E. S. IL, 10, p. 606), and Schulze (E. S. R., 8,

p. 741) methods of determining crude liber, on a variety of coarse

fodders, palm cake, etc. Concordant results could not be obtained by

the Lange method, duplicates differing by as much as 60 per cent.

The author agrees with Suringar and Tollens (E. S. R., 8, p. 742) that

the cellulose is attacked to a considerable degree in this method.

Both the Hoffmeister and Schulze methods, which are similar in that

potasium chlorate is employed, gave crude fiber containing too much
protein. The results by the Schulze method were, however, more

’ concordant than by the Hoffmeister method. The author modified

these 2 methods by boiling for 2 hours with 1.25 per cent sulphuric

acid, obtaining materially lower results, indicating that the crude

fiber as determined by the original methods contains considerable

quantities of material easily soluble in dilute acids (hemicelluloses).

The results with this modification were almost invariably concordant.

The author believes that if the Hoffmeister or Schulze methods are to

be used at all they should be used with the modification proposed,

although he does not claim that the method is free from objection, as

the cellulose obtained may not be true cellulose and may contain

oxycellulose.

An attempt was made to determine the total amount of cell-wall

constituents in plants by treating 3 gm. of air-dry substance with

200 cc. of 0.15 per cent potash solution for 2 to 3 days, collecting on a

dried and weighed filter, washing with cold and warm water, with cold

and hot alcohol, and finally with ether, and then drying to constant

weight. The ash and protein were determined and deducted. This

method and the use of alkali solution made by dissolving 5 gm. of

potassium hydrate in 1 liter of water gave practically the same results.

The end product by both methods contained quite large amounts of

protein. In the case of substances rich in starch the material was
treated with malt extract. The results of these determinations as

given by the author are not considered altogether reliable, being pos-

sibly too high in some cases and in others too low. The results were

considerabH higher than those for crude fiber in the same materials.

Experiments were also made in the determination of hemicelluloses

by treating the cell-wall material, as obtained above, with 1.25 per

cent sulphuric acid, but the question as to how long the treatment

13411—No. 6 2
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should be continued, the difference in time required by different

materials, and other details prevented obtaining reliable results. In

all cases the treatment with 1.25 per cent sulphuric acid dissolved con-

siderable amounts of the nitrogen-free cell-wall constituents.

The relation of the reducing power of normal urines to the

amount of certain nitrogen compounds present, J. H. Long {Jour,

Amer. Cherri. Soc.,, {1900),, No. 6, jj- 309-327).—The nature of the

reducing bodies, behavior of uric acid with copper solutions, the deter-

mination of creatinin, uric acid, urea and ammonia, and the ratio of urea

to ui’ic acid are discussed on the basis of the investigations reported.

While it is not considered possible to draw any exact generalizations

regarding the relation between the character of the food and the

results obtained, ‘‘the urines showing the highest reduction ratio for

uric acid and creatinin, as compared with the total reduction, were
from men with the strongest physique with a diet containing much
meat. On the other hand, the lowest uric acid and creatinin reductions

correspond to cases of slighter ph}^sique and lower nutrition. . . .

But from most of the urines no characteristic relation is apparent.”

The nucleic acid of the embryo of wheat and its protein com-
pounds, T. B. Osborne and G. F. Campbell {Coiinecticut State Sta.

JRjpt. 1899^ pt. 3^ i}p). 306-339; Jour. Amer. Cliem. Soc.^ 22 {1900),

No. 7,pp. 379-Jfl3).—The authors used for their investigations a

quantity of wheat germ meal from which the bran and endosperm had

been very thoroughly removed. By methods which they describe in

detail they found that the embryo of the wheat kernel contains the fol-

lowing substances:

(1) A nucleic acid, in considerable quantity, which is not identical

with any nucleic acid heretofore described.

‘‘This acid is insoluble in water, forms soluble as well as insoluble compounds with

proteid substances, and on hydrolysis yields guanin, adenin, phosphoric acid, and

other products not yet identified.”

(2) Leucosin and an albumin (constituting about 10 per 'cent of the

embryo), formerl}^ found by the writers in small quantities in the

whole kernel of wheat, rye, and barley, and abundantl}^ in malt.

“By saturating extracts of the kernel or of the embryo with sodium chlorid, the

leucosin is largely precipitated, from the former as a substance readily soluble again

in water, from the latter as an insoluble compound containing about 30 per cent of

nucleic acid. From the latter precipitate, dilute salt solution extracts a small amount

of nearly phosphorus-free proteid, which behaves like a globulin, being precipitated

by dilution or by dialysis, but having essentially the same ultimate composition as

leucosin. By dialyzing the aqueous extract in water, nearly all the' leucosin con-

tained in it is precipitated, not like a globulin, but as an insoluble compound con-

taining about 20 per cent of nucleic acid.”

(3) A globulin, precipitated in spheroids by dialysis and by dilu-

tion as a coherent deposit. The yield was about 5 per cent of the

embryo.
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“Ouf preparations of this globulin contained from 6 to 17 per cent of nucleic acid,

’ most of them from 12 to 15 per cent. From this the proteid could not he separated

by fractional precipitation. . . .

“In composition and properties this globulin agrees with that found by the writer in

the kernels of wheat, rye, and barley. So far as M’e have been able to observe, it

differs from edestin, the crystalline globulin obtained from seeds of hemp, flax, and

squash only in containing two-thirds as much sulphur.”

(d) Two proteoses, together constituting about 5 per cent of the

' embryo.

r ‘ ‘About one-third of the total nitrogen of the embryo is not extracted by water

p* and salt solutions and appears to belong to insoluble compounds. This nitrogen is

^ accompanied by phosphorus corresponding to about 6. 75 percent of nucleic acid, which
' would contain two-thirds of this insoluble nitrogen. It seems probable, therefore,

? that this insoluble nitrogen belongs largely to insoluble compounds of nucleic acid

I

and protein. . . .

“The proteidsof the embryo differ from those of the dormant endosperm, of this

‘ as well as of other seeds, in the facility with which they undergo changes. These

changes are the result of a redistribution of acids among the protein and other basic

molecules, so that compounds form in the extracts of the embryo which contain

various proportions of nucleic acid according to tlie changing conditions.

“The writer has shown that the globulin, edestin, forms crystalline compomids

i

with one and with two molecules of acid and also compounds with a greater number
: of acid molecules. There is reason to believe that all other native protein substances
' form similar compounds

;
in other words, that proteins are distinctly polyacid bases

and that the acid characters which proteids display are due to acids united to their

protein molecules, probably in the same manner as in the salts of the purin bases.

“These nucleic acid compounds of the protein constituents of the wheat embryo

I
appear to be compounds of this order. According to this view, no special distinction

i can be made between nucleins and nucleoproteids, the former being simply com-

I

pounds containing a greater number of molecules of nucleic acid united to one

i
molecule of protein.

“That the wheat embryo in fact contained the same nucleic acid compounds as

;

we have obtained from the extracts is highly improbable. All that we can conclude

i is that the embryo contains the different protein substances described, together with

I

nucleic acid, and that these may unite to form a number of different compounds

i

according to the conditions which prevail at any given time. ’ ’

The proteids of the egg yolk, T. B. Osborne and G. F. Camp-

bell {^Connecticut State Sta. Rpt. 1899, RP' 339-3JtS; Jour.

. Amer. Chern. Soc., 2^ {1900), No. 7, pp. If,13-Jf.2J).—The authors found

that sodium chlorid solutions dissolve from egg yolk a large amount
ili of protein matter resembling a globulin, but which is believed to be a

[

mixture of compounds of protein matter with lecithin,

b “Preparations of these compounds contain from 15 to 30 per cent of lecithin. The

1

1

more soluble products obtained by fractional iDrecipitation contain larger proportions

of lecithin than the less soluble—that is, they are more acid compounds. These

compounds might well be called lecithin-nucleo-vitellin.

;

“The lecithin thus combined is not removed by ether, but readily by alcohol.

The insoluble lecithin-free proteid, obtained by treating the lecithin compounds with

alcohol, has a constant composition when obtained from successive fractional precip-

^

itations of the lecithin compound. . . .

“This substance on digesting with pepsin yields paranuclein of variable composi-

r tion. When the analyses of the nucleovitellin and the paranuclein are calculated

(j
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free from phosphoric acid H3PO4, possibly identical with ‘paranncleic acid,’ the

composition found for the organic part of all of these preparations is so nearly the

same as to show that the proteid and the nuclein are both compounds of one and
the same proteid body, vitellin, with a phosphoric acid, possiidy H3PO4, H8P2O9, or

some very simple organo-phosphoric acid.”

The protein constituents of egg white, T. B. Osborne and G. F.

Campbell {Connecticut State Sta. Bpt. 1899^2^^' 8JtS-375; Jour.

Amer. Chem. Soc.^ (1900)^ No. 7, pp. 1^23-1^50).—In a previous paper

(E. S. R., 11, p. 309) the author stated that with the substance com-

monl}^ called ovalbumin there is associated oiie or more other proteid

bodies, the properties of which were not definitely ascertained. The
present investigation, which was on a larger scale, confirms this Con-

clusion and presents much additional information respecting these

other proteid bodies.

In addition to ovalbumin the authors find in egg white ovomucin,

conalbumin, and ovomucoid. The properties and composition of each

of these bodies are described at length. Ovalbumin is the chief con-

stituent of egg white, constituting over 50 per cent. Ovomucin is a

glycoproteid and constitutes about 7 per cent of the proteid matter of

egg white. Conalbumin is obtained from the fractions from which

the proteids of egg white are obtained after separating the crystalized

fractions. It is separated by heating to 65° and is designated conal-

bumin ‘‘on account of its close relation in properties and composition

to ovalbumin. What this relation may be, we have not determined.

Conalbumin and ovalbumin may be different compounds of the same

protein, or the former may be a derivative of the latter involving a

molecular change.” Ovomucoid, a glycoproteid, is obtained after all

the proteids coagulable by heat have been separated, being precipi-

tated by ammonium sulphate solution. The composition of these

proteids is shown in the following table:

Composition of ovomucin, ovalbumin, conalbumin, and ovomucoid.

Carbon.
Hydro-
gen.

Nitrogen. Sulphur. Phos-
phorus. Oxygen.

Ovnrrmr^in
Per cent.

50. 69
50. 95
52. 75
52.25
49.02
48. 90

Per cent.

6.71
6.85
7.10
6.99
6.45
6. 61

Per cent.

14. 49
14.82
15.51
16.11
12. 71
12. 16

Per cent.

2.28
1.94
1.62
1.70
2.38
2. 34

Per cent. Per cent.

25. 83
25. 44
22. 898
22.95
29.44
29.99

Do
Ovalbumin (average of 6 preparations) .

Conalbumin (average of 3 preparations).
Ovomucoid

0. 122

Do

The purest preparations of ovalbumin, having a constant specific

rotation and the same composition and temperature of coagulation,

all gave solutions when boiled with acids which yielded considerable

quantities of crystalline precipitates with phenylhydrazin. The

amount of osozone actually obtained corresponds to from 2 to 2.5 per

cent of carbohydrate calculated as glucose. The authors discuss the
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‘ origin’ of this carbohydrate material, concluding that it ‘‘does not

; oriolnate in admixed ovomucoid, but is derived from the substance
f

^
. .

j

constituting the crystallized ovalbumin.”

I

‘
‘ We have stated oui; belief that crystallized ovalbumin is a compound of some

" acid with protein substance and consider it quite probable that this acid contains

I

the carbohydrate group.

!

‘
‘We have been unable to obtain any evidence of carbohydrate in edestin, the crys-

I

tallized globulin of hemp seed, nor, according to Hammarsten, can a carbohydrate

S be split from casein, vitellin, myosin, and fibrinogen. This subject requires further

I
careful study before a definite conclusion can be reached. At present the preponder-

!i ance of evidence indicates that the carbohydrate is not derived from the protein

i
molecule, but from substances combined with the protein as it is obtained from the

I

tissues or secretions.”

On the chemical properties of the fat in Norwegian creamery-

butter, F. H.WERENSKiOLD {Aarshe?\ Offent. Foranst. Landbr. Frermne^

; 1899^ 2d-) —Samples of butter churned in 9 Norwegian cream-

I

eries were taken at regular intervals by authorized agents under

I conditions that precluded chances for adulteration, 254 samples being

[ taken during 1899. The following data show the extremes obtained

I I

during the }"ear:

Specific gravity (at boiling point of water) 0. 8636- 0. 8678

Specific gravity (at 100° F.) 9082- . 9130

Refractive index (at 45° C.) 39.0 -43.7

Volatile acids (Reichert-Wollny number) 21.2 -34.7

The variations obtained are believed to be too narrow for Norwegian

butter. The author finds that poor nutrition, exposure to cold, and

differences in the system of feeding practiced in summer and in winter

are the chief causes of the variations in composition. A higher

specific gravity and content of volatile acids and a lower refractive

index were obtained in winter than in summer in the case of all cream-

eries. As a general rule cold weather occurring when the cows were

on pasture depressed the specific gravity and the Reichert number and

increased the refractive index.

—

-f. w. woll.

A systematic handbook of volumetric analysis, F. Sutton [London: J. & A.

Churchill, 1900, pp. XI^ 640, figs. 116).

—

The eighth edition of this well-known

treatise, revised and enlarged. ‘ ‘A considerable number of additions and alterations

have been made to methods given in former editions, and several substances not pre-

viously treated have been introduced.”

The determination of nitrog-en in nitrate of soda, O. Bottcher [Jour. Landw.,

48 [1900) ,
Xo. 3, pp. 287-289) .—A reply to a criticism by L. von Wissell (see p. 510)

of the method proposed by the author (the so-called Mockern method).

A reply to the above remarks, L. von Wissell [Jour. Landw., 48 [1900), No. 3,

pp. 291, 292).

Note on the determination of nitric nitrogen by Schloesing’s method, C.

Davidson [Chern. Neu'S, 81 [1900), No. 2101, pp. 97, 98, fig. 1).

A modification of Peligot’s absorption apparatus for ammonia determina-
tions, F. Pannertz [Ztschr.Analyt. Chern., 39 [1900), No. 5, pp. 318-320, fig. 1).—
The lower U-tube of the Peligot apparatus is so arranged as to prevent regurgitation

of the liquid in the absorption bulb.—c. b. williams.
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Preparation of sodium cobaltinitrite and its application for the detection of

potassium, E. Biilmann {Ztschr. Analyt. Chem., 39 {1900), No. 5, pp. 284-289)
.—The

author claims that this reagent is more sensitive than platinum chlorid and far less

expensive.—c. b. williams.

The estimation of formic acid in the presence of acetic acid, F. Sparre

{Ztschr. Analyt. Chem., 39 {1900), No. 2, pp. 105, 106 ).—The author strongly recom-

mends the method of Portes and Ruyssen, but thinks they intended to instruct the

employment of a 1 per cent solution of the substance instead of a 10 per cent, as the

amount of mercuric chlorid indicated to be used is not sufficient for a 10 per cent

solution.—C. B. WILLIAMS.

Refractometric butter analysis, A. Partheil* and J. von Velsen {Arch.

Fharm., 238 {1900), pp. 261-279-, abs. in Jour. Chem. Soc. \_London'], 78 {1900), No.

455, II, p. 633).

On the determination of the iodin value, J. J. A. Wus {Analyst, 25 {1900),

Feb., pp. 31-35).

Detection of cane sugar in milk sugar, J. Landin {Chem. Ztg., 24 {1900),

No. 21, p. 211).

Methods of sugar analysis of the laboratories of the French Ministry of

Finance, E. Mascart {Ztschr. Ver. Deut. Zuckerind., 1900, No. 537, II, pp. 937-939).

The quantitative determination of volatile oils in spices, K. Mann {Chem.

Ztg., 24 {1900), No. 13, p. 124).

Determination of tannins, L. Speciit and F. Lorenz {Chem. Ztg., 24 {1900), No.

17, pp. 170, 171, fig. 1).

Nut oils, L. H. Merrill {Maine Sia. Bui. 65, pp. 108-111).—The author reports

determinations of the refractive index, specific gravity, iodin absorption number,

and the calories per gram of oils of the following nuts: Beechnut, Brazil nut, butter-

nut, filbert, hickory, pecan, pistachio, pine nut, walnut, peanut (raw and roasted),

and cocoanut. The method of analysis is given and the properties of nut oils are

briefly discussed.

Limestones, petroleum, etc., A. M. Peter and H. E. Curtis {Kentucky Bta.

Rpt. 1898, pp. XXII, XXIII).—Analyses of 6 samples of limestone, 2 of petroleum,

and 1 of an unidentified mineral are reported.

The wide occurrence of indicators in nature, G. S. Fraps {Amer. Chem. Jour.,

24, {1900), No. 3, pp. 271-276 ).
—“Some 74 kinds of colored flowers, both wild and

cultivated, the leaves of 5 varieties of coleus, the cowpea bean, the blackberry, mul-

berry, smilax berry, strawberry, and the red beet were extracted with water or

dilute alcohol and the extract tested for indicators.” The results show that nearly

all of the extracts possessed indicator properties, and some were quite sensitive.

The materials are grouped in 4 classes as regards their behavior with acids and

alkalis.

A burette for accurate gas analysis, A. H. White {Jour. Amer. Chem. Soc., 22

{1900), No. 6, pp. 343-349, figs. 5).

A convenient micro-polariscope for food examination, A. L. Winton
{Reprinted from Jour. Appl. Micros., 2 {1899), No. 10, pp. 550, 551, figs. 2 ).—This

instrument and its use are briefly described.

A simple thermoregulator, F. Bolm {Ztschr. Analyt. Chem., 39 {1900), No. 5,pp.

315-317
, figs. 2 ).—The efficiency of the regulator depends very much upon the con-

struction of the bath. Asbestos-lined, water, or oil baths are recommended by the

author.—c. b. williams.

BOTANY.

A study of the root systems of cultivated plants grown as farm

crops, A. M. Ten Eyck {North Dakota Sta. Bui. pp. 535-550.^

fgs. 12).—In a previous publication (E. S. R., 11, p. 215) a prelimi-
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nary report is g-iven on the root systems of wheat, oats, and corn,

with some discussion of the root systems of other crops. The present

bulletin is dev.oted to investigations in the same line conducted in 1899,

and includes a brief review of the study of the roots of wheat, oats,

and corn, and of the manner in which the root samples were prepared.

A further investio-ation of the root system of flax showed that flax

possesses a verv intricate system of rooting, and while the roots are

not as long, they more completely occup}" the upper layers of the soil

I

than the roots of wheat or oats. The roots of field peas were investi-

gated on plants 86 days after planting. The vines at this time were

ft. long, while the roots reached only to a depth of 3 ft. and were

rather sparingly supplied with branches and fibers. Like the roots of

the flax, the bulk of the fibrous roots lie within 8 or 10 in. of the sur-

face, showing that in practice peas do not require a deep soil.

The roots of 1 and 2 }^ear-old plants of Bromus inerinis were exam-

ined. At 1 year old the roots had attained a depth of over 1 ft. and

formed a good sod. The roots of the 2-vear-old grass were traced to

a depth of 5|- ft., and the author believes the}" probably went a foot

deeper. Comparisons were drawn between the root S3"stems of native

prairie grasses,^ timothy roots, and the roots of Bromus inerinis^ show-

ing that the native prairie grasses do not make as heavt" a sod as the

s cultivated ones, the prairie-grass roots in the sample examined reach-

i ing less than 3 ft. in depth.

^ In the previous investigation the specimens of potato roots were

considered unreliable on account of the plants having been injured by

I
frost. In the investigations here reported, samples were taken of an

1 early and a late variety of potatoes, from which it was seen that the

I
,

main portion of the root growth is superficial. Forty-three days after

i| planting, the principal part of the root development was found to lie

I

within 8 in. of the surface of the ground. The lateral roots had

! extended from hill to hill and interlaced. Some of the principal lat-

1 eral roots were found to be only 2d in. from the surface at 6 in. from

[
the hill. This root development would indicate the necessity of shal-

low cultivation of this crop, and this was confirmed in experiments with

Ij deep and shallow cultivation, the results showing a decided advantage

h for the shallow cultivation of potatoes unhilled. The samples of a late

I

variety of potatoes showed that late potatoes root more freely and

;i more deeply than early ones, and as a result will not stand as close

planting as the early varieties. When the hills are about 3 ft. apart

each way, the soil is very fully occupied b}"the roots to a depth of 3 ft.

From examination of the roots of sugar beets it was found that this

i crop does not develop lateral roots near the surface of the ground.

:

The greatest amount of branching and fibrous growth of beet roots

takes place in the space between 8 and 14 in. in depth,

r The effect of subsoiling on root growth and development of sugar
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beets was investigated, with the result that on the subsoiled plats there

was a considerably better development of feeding roots, and the main

root was more symmetrically developed.

The soils in which the various roots grew are described at some

length, and general remarks and conclusions similar to those in the

previous bulletins are given.

Sugar-producing plants, L. Geschwind {Ann. Agron.^ 26 {1900).,

No. <5, ]}p. 283-1^)9).—The author has given a brief report on the

present state of information relative to sugar producing plants, divid-

ing them into the following categories: (1) Those which have been

shown experimentally to contain sugar, but whose utilization in an

industrial manner has not been attempted; (2) those plants used in

producing sugar, but which are more or less local in their use; and (3)

those which furnish the greater portion of the sugar of commerce. In

the first category are mentioned carrots, melons, cucumbers, gourds,

agaves, etc. In the second class are described various species of palms,

maize, sorghum, and sugar maple, while in the third are described

sugar cane and sugar beets.

Hydrocyanic acid in plants, M. Soave {Nuov. Giorn. Bot.^ Ital..,

6 {1899)ppp. 219-238 ; abs. in Jour. Boy. Micros,. Soc. \Londo7i\^ 1900.,

No. 3^p. 31A)’—From a series of experiments upon the bitter almond and

Pangitim edule it is concluded that cyanogen compounds in plants are

transitional substances from which are obtained nitrogenous food mate-

rials by the plants. From the time the seeds begin to swell, so long

as the embiyo is dormant, the bitter almond contains no trace of hydro-

cyanic acid. It makes its appearance only when the seed begins to

germinate and then only in the stem, none being observed either in

the root or the cotyledons. Sweet almonds are said to contain no trace

of amygdalin.

Soil inoculation for promoting the growth of legumes, F. T.

Shutt {Canada Expt. Farms Bpts. 1899^ pp>. 150^ 161., pi. 1).—A re-

port is given of the use of Nitragin, in which a second year’s growth

of clover which had been inoculated is compared with similar plats

without treatment. While in the first year’s crop the difference was

slight, the second year’s growth on the inoculated plats was more than

3 times that of the untreated. The author states that the results of

his 3 years’ investigations indicate the possibility of obtaining a good

crop ot clover on very poor soil with the aid of Nitragin, provided the

soil is drained, the season favorable, and there is present a sufficient

supply of mineral plant food. Certain difficulties to the introduction

of Nitragin are mentioned, among them the difficulty of obtaining the

cultures and the necessity of protecting from strong light and keeping

at a low temperature. It is suggested that it is possible to obtain the

same results by taking soil from fields that have grown good crops of

clover and sowing over poor soil.
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Twigs of common trees and shrubs, F. H. Hillman {Nevada Sta. Bui. 4o,

pp. 16, figs. 18).—This bulletin is the first of a x>roposed series of studies in jdant life,

and 'describes the twigs and buds of poplars, elms, maples, and willows.

n. ser., 7 {1900), No. 10, pp. 152-154).—Notes are given on some of the economic

uses of Andropogon squarrosus, .1.^ schcenanthus, and A. nardus.

Influence of copper salts on plants, E. Chuard and F. Porchet {Bui. Soc.

Valid. Sci. Nat., 4. ser., 36 {1900), No. 135, pp. 71-77).—Experiments made by the

authors tend to show that the favorable effects of compounds of copper on the growth

and fertility of plants have been exaggerated. The increase in the amount of sugar in

the fruit of grapes and gooseberries sprayed with Bordeaux mixture is said not to

exceed 1 or 2 per cent. Copper was not found present in the leaves. The deeper

color of the leaves, they claim, is not due to an increase in the amount of chlorophyll.

The effect of carbon dioxid upon water transportation in plants, P. Kos-

AROFF {Bot. Centhl, 83 {1900), No. 5,pp. 138-144)-—A series of experiments is reported

with water cultures of Phaseolus vulgaris, leafless stem of Eupatorium, leaf of Acer, &nd

twigs of Sparmania, Morus alba, and Prunus cerasus, in which the effect of carbon

dioxid on water transportation was shown. Carbon dioxid solutions greatly check

the ability of plants placed in the solution to take up water. This was found to be

true for herbaceous and woody plants. It proved injurious to all living tissues Avith

which it came in contact. The wilting of plants subjected to a continued exposure

to carbon dioxid is attributed to the reduction of transpiration.

The electrical effects of light upon green leaves, A. D. Waller {Science, n.

ser., 12 {1900), No. 297, pp. 377, 378).—A brief abstract is given of the paper in which

appears the result of the author’s investigation upon the action of light upon green

leaves, being accompanied by electrical effects. Young leaves were placed upon a

glass plate and connected Avith a galvanometer, one portion being shaded and the

other exposed to the light. The deflection of the galvanometer during the illumina-

tion Avas sufficient to indicate an electric current in the leaf from the excited to the

protected part. The amount of current in some cases was measured, and the effect

of A^arious gases, as shoAvn upon the electric current, is given.

The influence of temperature on protein metabolism, D. Priaxushnikov {Ber.

Deut. Bot. GeselL, 18 {1900), *No. 6, pp. 285-291).—Experiments Avith pea seedlings

shoAved that the energy of protein metabolism increases with the increase in tempera-

Formation of resin in plants, A. Tschirch {Festsch. Schwendener, Berlin, 1899,

pp. 464-470; ahs. in Jour. Roy. Micros. Soc. ^London], 1900, No. 2,p. 214).—The mode
of formation of oil cells in Cinnamomum cassia is described in detail. They are said

\ to be developed from small cells filled Avith protoplasm by the gradual suberation of

^ the cell Avails, accompanied by the formation of a layer of mucilage. Later the

inner strata of the mucilage layer are absorbed and the protoplasm fuses Avith the

remainder of the mucilage, the resin-bearing layer resulting from their union. Small

drops of oil are formed Avhich gradually pass into the cavity and the resin-bearing

layer is ultimately almost entirely resorbed. Similar phenomena are said to occur

in other resin-bearing jilants.

On artificially changing the coloring of flowers, M. Miyoshi {Bot. Centhl.,

83 {1900), No. 11, pp. 345, 346).—A brief account is given of experiments Avith alum,

hydrochloric acid, and caustic potash in changing the coloring of floAvers. Watery
extracts Avere made of A^arious red, purple, and lilac colored flowers and dilute solu-

tions of the chemicals mentioned added. The alum changed the lilac to blue and

the rose color to lilac. Hydrochloric acid changed the lilac and the light red to a

copper red, and in some cases the lilac was changed to green or brown. Potash

transformed the rose and lilac to green or yelloAV. Similar results were obtained

when cut floAvers were placed in solutions of the above, or by Avatering with them

Notes on some Andropogons in Jamaica, W. Harris {Bui. Bot. Dept. Jamaica,

ture up to at least 37° C.
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plants grown in pots. The experiments were conducted with Hydrangea, Calistephus

chinensis, Campanula aUiariifolia, and Licolis radiata.

The limit of concentration of nutrient solutions for fungi, T. Bokorny
{Allg. Brau. u. Hopfen Ztg., 1900, No. 51, p. 553).

A classification of the fleshy Pezizineae, E. J. Durand {Bui. Torrey Bot.

Club., 21 {1900), No. 9, pp. 463-495, ph. 6).

METEOROLOGY.

How to prevent hailstorms, P. N. Kritski {Trudi Imp. Yoln.

Elxon. OhsJi. 1899
^
No. 193-205).—The cause of hailstorms being,

according to the author, the accumulation of electric energy in the

clouds, he proposes to diminish this accumulation and thus probably

entirely prevent hailstorms by means of a kite similar to that used

by Franklin in his famous experiments. The kite is to be made of a

rectangular piece of light fabric stretched over a wooden frame. For

a wind with a velocity less than 7 meters per second kites about 4 meters

in length and 2.6 in width are recommended; for a wind with a greater

velocit}" than 7 meters per second 8.2 by 2.1 meters are suitable. The
tail consists of a cord 3 mm. in thickness to which 3 cones are consecu-

tively attached. The first cone has a diameter of 450 mm. and is situ-

ated 10 meters from the kite, the second 300 mm. in diameter is situated

4 meters from the first, and the third of the same diameter is situated 3

meters from the second. To the kite are attached 4 copper rods each

350 mm. long and 4.5 mm. in diameter. The rods each terminate in a

point either made of platinum or plated with the latter and are in metal-

lic contact with the wire (or rope) to which the kite is attached. The
other end of this wire may be in contact with the earth, or with some

device for storing and utilizing the electricity drawn from the sky.

The kite wire need not be more than 3,500 ft. long (the mean height

of the clouds). The kites should be kept flying until the danger of the

hailstorm has passed.—^p. fireman.

Monthly Weather Review {U. S. Dept. Agr.^ Weather Bureau^

Montlity Weather Review., 28 {1900), Nos. Y pp. lW-191, figs, charts

9; 5, pop)' 193-238, figs. I charts 8; 6,pp. 239-278, fig. 1, charts 8).

—

In addition to the usual reports on forecasts, warnings, weather, and

crop conditions, meteorological tables and charts, and lists of recent

papers on meteorology, these numbers contain the following articles

and notes:

No. 4, special contributions on Special report on the floods in the Colorado Val-

ley, Texas, April 7 to 17, 1900, and other floods during the same period (illus. ), by
I. M. Cline; The drought of 1899 in southwest Missouri, by J. S. Hazen; The clima-

tology of Habana, Cuba, by E. del Monte; Phenological observations on the Potomac,

by F. W. Very; and notes by the editor on death of Mr. Cyrus Ellenberger, storm

waves not tidal waves, an ice storm, storm in Yucatan, local anemometric peculiari-

ties, the seasonable rain in Colorado, freshets in James River, Virginia, phenology in

Ohio, hail and its methods of formation, studies in raindrops, the formation of large

raindrops, photography in meteorology, a new meteorological journal, the effects of
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diminished pressure on cooking, sudden temperature changes in Montana (illus. ),

\veather forecast cards by rural delivery, ice and navigation at St. Michael, Alaska,

Oregon weather and Bering Sea ice, the Brooklyn museum of meteorology, lectures

on meteorology', meteorology in the universities, the Weather Bureau and the uni-

versities, the climatology of California, and isotherms for a given altitude.

No. 5, special contributions on Special report on the floods in the Brazos River

Valley, Texas, April 27 to May 17, 1900; also freshets in other streams (illus.), by
I. M. Cline; Oregon weather and Bering Sea ice, by E. A. Beals; Local storm at

Springfield, Mo., by J. S. Hazen; Prof. P. E. Doudna, by E. Cajori; Halo at Detroit,

Mich., May, 1900 (illus.)
,
by J. K. Hooper; Lake levels and wind phenomena (illus.)

,

by A. J. Henry; and notes by the editor on rainfall in Jamaica for 1899, Oregon

weather and Bering Sea ice, seasonal forecasts in Colorado, the thunderstorm of May
16 in Idaho, the Hawaiian standard of time, heavy rainfall in local storms, the June

rise of the Missouri and Mississippi rivers, a meteorological library, monument to

Cantoni, lectures on meteorology, the drift of the Gulf stream near Key West, Ela.,

eclipse shadow bands and correlated atmospheric phenomena, storm warnings on

the Oregon coast, index to the monthly reports of the California section, and Cape

Nome temperatures.

No. 6, special contributions on Extension of Weather Bureau work, by E. B.

Garriott; Rainfall and drainage in the Upper Chagres River, by H. L. Abbot; Cloud-

burst at Erwin, Tenn., by S. G. AVorth; The seismograph at the observatory at Carson

City, Nev. (illus.), by C. AA^. Friend; Droughts, famines, and forecasts in India, by
E. D. Archibald; and notes by the editor on meteorological cablegrams, a local

weather sign, climatology in California, meteorological conditions favorable to spon-

taneous combustion, AA^eather Bureau service in Haiti, the laws of atmospheric circu-

lation, prevention of hail by cannonading, the AVeather Bureau in Dominica, W. I,,

the Nile floods and the Indian monsoons, another use for the kite, a new meteor-

ological journal, weather cablegrams from the Azores, and pineapple growing in

southern Florida.

Meteorological summary for 1898, A^. E. Muncy {Kentucky Sta. Rpt. 1898, pp.
XXXIV-XXXIX)

.

—Tabular monthly summaries are given of observations at Lex-

ington, Ky., on atmospheric pressure, temperature, precipitation, cloudiness, and
wind. The mean barometric pressure for the year was 29.01 in., the highest 29.66,

lowest 28.29; mean temperature 64.40° F.; the highest 96, July 2; lowest —1, Decem-
ber 14; total annual precipitation 60.52 in.

Meteorological observations, AV. T. Ellis etal.
(
Canada Expt. Farms Rpts. 1899,

pp. 41 , 4^1 227-229, 258, 335, 388, 5).—Summaries are given of observations during

1899 on temperature, jirecipitation (rainfall and snow fall), and sunshine at Ottawa;

Nappan, Nova Scotia; Brandon, Manitoba; Indian Head, Northwest Territories; and
Agassiz, British Columbia.

Meteorological conditions of th.e cultural year 1898-99, P. de Caluwe
{Expose Chdt. Exper. Jard. Gand, 1898-99, pp. 1-5).—A summary of observations,

mainly on temperature and precipitation, during the year ended October 31, 1899.

Normal distribution of rainfall in the Madras Presidency, C. Benson {An
account of the normal distribution of the rainfall in the Madras Presidency based on the

records of tu:enty-five years. Madras: Printed by the Superintendent, Government Press,

1899, pp. 20, charts 10)

.

—This is a report of the deputy director of the Department
of Land Records and Agriculture. The rainfall conditions are charted and discussed

with the following arbitrary divisions of the year: (1) The hot weather, April and
May; (2) the southwest monsoon, June to September; (3) the northeast monsoon,

October to December, and (4) the dry weather, January to March.

Storms and hail during the years 1897 and 1898 in Steiermark, Karnten,
and Ober-Krain, K. Prohaska {Mitt. Naturw. Ver. Steiermark, 1897, No. 34, pp.
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141-176; 1898, Xo. S3, pp. 141-169).—These reports record observations on lightning

strokes, thunderstorms, hailstorms, etc.

The influence of forests on climate, J. Schubert
(
Wetter, 17 {1900), p. 209).

On the influence of forests on the temperature of the air, Muttrich {Meteor.

Ztsdir. [ Vienna], 17 {1900), p. 356).

The climate of Sweden according* to Ekholm, Engel {Geographie, 1900, p,

199).

The Manila observatory, J. Algue {Nat. Geogr. Mag., 11 {1900), No. 11, pp,

427-438, figs. 2).—An account of the history and work of this institution for meteor-

ological inquiries.

AIR—WATER—SOILS.

Field operations of the Division of Soils, 1899, M. Whitney
ET AL. ( U. S. Dept. Agr . ,

Bpt. 61^.^ pp. 198,, pis. 29, jigs. 19, col. maps
11).—This is a report of progress by the Division of Soils in surveying,

investigating, and mapping the soils of the United States. It contains

the following papers: (1) A review of the operations of the year by the

Chief of the Division, which summarizes methods used and results

obtained; (2) a soil survey of the Pecos Valley, New Mexico, by T. H.

Means and F. D. Gardner, which has already been noted (E. S. R., 11,

p. 912); (3) a soil survey of Salt Lake Valley, Utah, by F. D. Gard-

ner and John Stewart, which has also been noted elsewhere (E. S. R.

,

12, p. 317) ; (1) reconnoissances with reference to topography, soils, and

alkali of Sanpete, Cache, and Utah counties, Utah, and Cache a la

Poudre Valley, Colorado, by T. H. Means; (5) a soil survey in the Con-

necticut Valley, by C. W. Dorsey and J. A. Bonsteel, which treats of

the climate, topography, geology, soils, and the culture of tobacco in

that valley
; (6) application of the theory of solutions to the study of

soils, by F. K. Cameron; and (7) the method of mechanical analj^sis as

applied to alkali soils and the influence of salts (sodium chlorid, sul-

phate, and carbonate) upon the rate of evaporation from soils, by L. J.

Briggs.

Areas aggregating about 720,000 acres have been studied and mapped
(on a scale of 1 in. to the mile). The maps show the areas of the dif-

ferent kinds of soils found in the districts studied, and, for the arid

region, the alkali conditions (the distribution and relative intensity of

total alkali and of black alkali) and the depth to standing water. The
soil survei" of the Connecticut Valley forms part of a general plan to

investigate and map the tobacco soils of the United States (E. S. R.,

10, p. 531).

“The map shows the distribution of the soils of the valley, which are described

with all necessary detail in the accompanying report. The sides of the valley are

formed for the most part from the glacial deposits of Triassic sandstone, and in the

northern part of diabase. The soils of the valley proper are sediments which have

been washed over and assorted in the great lake which is supposed to have covered

this area in prehistoric times. Some of the soils occur in w*ell-defined terraces, which

formed the shores of the old lake, or which were formed subsequently by the river

and streams. Over much of the area, however, these terraces are ill-defined or



AIE WATER SOILS. 523

entirely lacking, and, from the differences in elevation of the same soil formatit^n in

^ different parts of the valley, there are even evidences to disprove the terrace thecjr}^

of the physiography of the country. Certain it is, however, that the soils were laid

< down by water, and that in so doing they were sorted out in various grades of fine-

ness. Beginning with the present meadows, which are composed of very fine sand

and silt, the Podunk region is in a well-defined terrace elevated about 20 ft. aliove

the meadows and is composed of one grade coarser material, but still so fine as to l)e

just distinguishable by the eye.

“The Hartford loam, forming the principal tobacco soil, in extent at any rate, is a

grade coarser than this, while the Windsor loam, believed to be the original bottom

1 of the old lake in its shallowest portion, is very coarse sand containing some gravel.

These Windsor sands produce the finest wrapper leaf when the season is favorable,

but a good crop is secured only one or two years out of five.
”

The reconnoissances of the Sanpete, Cache, and Utah counties, Utah

and the Cache a la Poudre Valley in Colorado show that the presence

of injurious amounts of alkali in the soils of those regions is due to

defective drainage, and the introduction of a system of underdrainage

by means of tile is recommended.

In the paper on the theory of solutions as applied to the stud}" of

soils there are presented:

“ (1) An outline of the theory of solutions, showing that a solute by virtue of the

presence of the solvent behaves as though it were a gas, and that electrolytes x>resent

the added phenomena of electrolytic dissociation or ionization.

“(2) A demonstration that the reactions under investigation are of a reversible

type, and in consequence the Mass law is applicable to a study of the equilibria

among the solutes.

“ (3) An application of these views, showing how the solubilities of the sulphate

and carbonate of lime in nature are increased by the presence of a solute which

dissociates but yields no common ion.

“ (4) An announcement of the presence of sodium carbonate in the waters of the

Great Salt Lake, Utah, and an explanation of why this fact has previously escaped

observation, based on the relation which obtains between the ionization products

and the solution constant, A similar explanation is offered for the scant amomit of

lime in the waters of this lake.

“ (5) An examination of the hypothesis of Hilgard as to the role of carbon dioxid

in the genesis of alkali, in which it is demonstrated that the phenomena observed

are more satisfactorily accounted for in terms of the theory of solution, and that the

carbon dioxid must be regarded as a contributing cause, but not a necessary one.

“(6) An examination of the Hilgard method for the reclamation of black alkali

, soils, with an explanation of the reactions observed and of the imx)ortance of the

controlling conditions respecting drainage and the accumulation of carbon dioxid,

emi^irically announced by Hilgard.

“ ( 7 )
An examination of the reaction between calcium sulphate and the carbon-

ates of ammonium. The use of gypsum for conserving ammonia in manure piles is

;
explained. Some errors, with the reasons therefor, which may accomj^any the use -

i of ammonium carbonate in analytical operations involving salts of the alkaline earths

J are pointed out.

1 “ (8) A. discussion of some analytical problems in a chemical examination of alkali

J.
soils. The nature of the problems is made clear. The relative merits of leaching

K the soils and taking a solution in contact with the soil in preparing the sample are

S discussed, and the advantages in favor of the latter procedure indicated. The neces-

jp sity of making a direct estimation of each constituent is demonstrated.
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“ (9) A plea for the rational statement of analytical data, inasmuch as it is the
I

ions which are determined and not the salts. Furthermore, it is the ions with which
j

we are generally concerned in the study of any particular problem.

“ (10) A field method for the estimation of sulphates, chlorids, and carbonates,

involving 3 titrations which may all be made on the same sample in one vessel.

Its use in reconnoissance work is described.

‘‘(11) A rapid method for the estimation of sodium carbonate in the presence of

the bicarbonate, depending on the conversion of the alkaline carbonate to the neutral
|

acid carbonate, with the formation of a neutral sulphate by the addition of acid

potassium sulphate. The use of the method in the laboratory and in the field is

described, and its probable availability for technical work is suggested. The objec-

tions to the use of sulphuric acid in determining ‘ alkalinity ’ are made evident.

“ ( 12 )
Observations on the hydrolysis of sodium carbonate and sodium silicate and

j

the inversion of sodium bicarbonate and sodium bisilicate to the normal salts are

described briefly.

“ (13) A discussion on the formation of hardpan and similar deposits, in which it

is pointed out that the hydrolysis of the salts of weak mineral acids and subsequent

desiccation and deposition of the solution products must be taken into account in any

hypothesis as to their genesis.

“(14) An explanation of the solution and hydrolysis of certain minerals and the

consequent alkalinity they display.

“ (15) Suggestions for the study of the functions of fertilizers, in which the impor-

tance of considering the solution phenomena which their presence may effect in the

ground waters is made evident.

“ (16) Some observations on selective absorption and other physico-chemical phe-

nomena which are incidental to a complete study of the properties of a soil.”

A paper on methods of mechanical analysis as applied to alkali soils

. discusses the disintegration of such soils during the progress of analysis

due to the solvent action of the water used in making the mechanical

separation, and describes apparatus and methods applicable to such

soils, attention being called especially to the advantages of the cen-

trifugal method for this purpose. The treatment after ignition of the

mechanical separations with carbon dioxid, according to Hilgard and

Jaffa, to convert the oxids of the alkaline earths into carbonates, is

recommended, and the application of the electrical method (E. S. R.

,

11, p. 325) to the determination of the water-soluble content of soils in

connection with their mechanical analysis is explained.

The conclusions from the investigations on the inffuence of sodium

chlorid, sulphate, and carbonate upon the rate of evaporation of water

from soils are summarized as follows:

“(1) Salts influence the evaporation of water from the surface of a soil by changing i

the surface tension, the viscosity and the vapor pressure of the system, and the physical

character of the soil, particularly at the surface.

“ (2) The surface tension and viscosity influence the rate of evaporation only through

the modification of the rate of capillary movement. Both surface tension and vis-

cosity increase with increase in concentration. An increase in surface tension increases

the rate of capillary movement, while increase in viscosity diminishes it. These two

factors consequently oppose one another.

“ ( 3) The rate of capillary movement within a soil is of secondary importance to

the physical character of the surface, as modified by the presence of crystallized salts.

“(4) The relative rate of evaporation from a soil moistened with pure water and
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salt solution, respectively, is the same as for the water and solution without the soil,

providing no surface mulch is formed.

“(5) The rate of evaporation gradually decreases with increase in concentration.

“(6) The diminution of evaporation with increasing concentration is much less

than the corresponding diminution in vapor pressure. This is due to the fact that

the atmosphere is never vapor free, and that the diffusion of water vapor is retarded

by the surrounding air.

“(7) The diminution of evaporation of soils containing solutions of ‘alkali’ salts is

much greater than can be accounted for through the influence of the lower vapor

pressure, and is due to the formation of a mulch at the surface of the soil through the

crystallization of the salts.”

A study of the physical properties of clay as related to soil

structure, V. H. Daats {Agr. Student^ 7 (1900)^ No. i, pg?. 15-18).

—

This is an abstract of a thesis presented to the faculty of the Ohio

State University in 1900. Tests of the tensile strength of wet ground

brick and clay from the uniyersity campus by a modification of G. E.

Ladd’s method and of the breaking strength of dry brick of the same

material are reported. It was found that the tensile strength of a wet

substance haying no inherent plasticity, such as the ground brick used

in these experiments, was practically independent of the size of the par-

ticles. With a substance naturally plastic, like the clay, the tensile

strength increases as the size of the particles decreases. A great differ-

ence was found in the breaking strength of the wet and dry substances.

The conclusion is drawn “that fineness of particles accompanies plas-

ticity and is essential to it, but is not in itself a cause of plasticit}", and

that the real cause is yet to be determined.”

The moisture of the soil under the pine forest of the Khrenov
estate, G. Morosov {Selsk. Klioz. i Lyesov.., 196 {1900)^ 2£ar.^ gyp.

JfSl-519).—The forest is situated on dune hills. The moisture was

determined at the depths of 10 cm., 25 cm., '50 cm., 1 meter, 1^ meters,

and 2 meters. The author’s results corroborate those obtained b^^

Visotski, who arrived at the following conclusions: (1) The upper sur-

face of the soil dries out most where it is most open, as, for instance,

on black fallow, and least under forest; (2) the soil as a whole dries

out most under virgin soil covered with grass, next under forest, and
least under black fallow; and (3) the subsoil dries out most under forest,

next under virgin soil, and least under black fallow.

In addition the author found that: (1) The subsoil under forests in

the spring is more moist than in the open, and only later on does it

dry out more than under the latter; (2) the soil is notin all cases more
moist under forests than under treeless areas. There are certain sandy

soils covered with pines in which the upper layers, except in the early

spring, are drier than in treeless areas.

—

p. firemax.

The air, H. Blucher {Die Luft. Ihre Zusammensetzung und Untersuchung, ihr Ein-

fluss und thre Wirkungen, sowie ihre technische Ausnutzung. Leipsic: Otto Wigand, 1900,

pp. XIig-322, Jigs. 34 ).—This book treats of the constituents and impurities of air,

its physical properties, including the meteorological phases of the subject; physical.
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chemical, and bacteriological studies of the air, as related to its properties and varia- 1
tions; the influence of the air on organic and mineral substances and on the plant I

and animal worlds, inclnding weathering, decomposition, respiration, nitrification, i

assimilation of nitrogen by plants, transmission of plant and animal diseases, etc.; :

and the technical uses of air in pumps, windmills, etc., and in compressed and liquid
.

^

form. The book contains name and subject indexes and numerous references to

literature. '>

The carbon dioxid of the atmosphere, E. A. Letts and R. F. Blake (>S'cl Proc.

Poij. Dublin Soc., 9 {1900), II, pp. 107-270; abs. in Jour. Chem. Soc. [London], 78
'•

{1900), No. 455, II, p. 622)

. |
Well waters from farm homesteads, F. T. Shutt {Canada Expt. Furms Rpts. \

1899, jyp. 155-157)

.

—Analyses of 49 samples of water from different parts of Canada
I

with reference to sanitary condition are reported. ?

Mineral waters, A. M. Peter and H. E. Curtis {Kentucky Sta. Dpi. - 1898, pp.

XXIII-XNVIIT)
.—Partial analyses of 19 samples are rejiorted. 1

A comparative study of the methods used for the measurement of the tur- -

bidity of water, G. C. Whipple and D. D. Jackson {Tech. Quart., 13 {1900), Xo. 3, t

pp. 274-294, figs. 4) •—On the basis of the investigations here reported, the use of the ‘

silica standard for the determination of turbidity in water is recommended. \

The question of the drying up of rivers in its past and present status, E. i

Oppokov {Selsk. Khoz. i Lyesov., 197 {1900), June, pp. 633-706).—On the basis of obser- :

vations on the Dnieper and Volga the author combats the prevalent opinion that
;

Russian rivers are decreasing in volume. He concludes that the life of rivers and the

quantity of water in them depend chiefly on the size of their drainage basins and the i

quantity and conditions of the precipitation. The influence of a decrease of the area

of forests and marshes is only of secondary importance and is commonly greatly I

exaggerated.

—

p. fireman.
;

A normal chlorin map of Long Island, G. C. Whipple and D. D. Jackson
|

(
Tech. Quart., 13 {1900), Xo. 2, pp. 145-148)

.

—This map, based on analyses of 80 sam-

ples of water, shows that, except at the eastern end of thg. island, the normal chlorin

is below 6 parts per million of water.

Drainage for alkali spots, C. E. Mead {New Mexico Sta. Bui. 33, pp. 39, 40).—
A brief account is given of an attempt to remove the soluble salts from a “ chico” or

alkali spot by means of open ditches and flooding. 1

The condensation of water vapor by the soil, E. Wollny {Filhling’s Landw. a
Ztg.

, 49 { 1900 ) ,
Xos. 19, pp. 700-705 ; 20, pp. 739-746

)

.—The author discusses thisisub- I
ject at some length and concludes that the power of soils to condense water vapor 1
from the air is of no practical value, either directly or indirectly. *
Lectures on some of the physical properties of soil, R. Warington {Oxford: m

Clarendon Press; London: Henry Frowde, 1900, j)p- XV-fi^dl, figs. 6).—This book gives m
the substance of a course of lectures delivered in 1896 by the author as Sibthorpian fl

Professor of Rural Economy in Oxford University. It does not claim to be a text- M
book dealing exhaustively with the physical properties of soils, but lectures discuss- m
ing with some fullness particular phases of the subject. “In these lectures the 9
attempt has been made to treat every subject from an experimental point of .jB

view, and a considerable space will be found occupied by accounts of the investiga- V
tions which appear to have thrown most light upon the subjects discussed.” Lib- I
eral use is made of station literature, especially that published by the American sta- 9
tions, since the English literature on the subject is very limited. Acknowledgment

is made of special indebtedness to the work of Hilgard, King, and Whitney. The fl

book contains chapters on the physical constitution of soil, relations of soil to water a
and to heat, and movements of salts in the soil. It is the intention of the author to .9

follow this work with a treatise on the chemistry of soil on a similar plan. 3
The action of the wind on the soil, M. Stahl-Schroder {Selsk. Khoz. i Lyesov,,
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196 {1900),' FeJ)., i)p. 363-318).—The author discusaes the influence of winds on the

moisture, temperature, and gas content of the soil; on chemical composition; and as

a geological agent.

—

p. fireman.

The humidity: of the soil and subsoil in wooded and bare steppes in Russia,

G. WissoTZKY {Ann. Sci. Agron., 1900, II, No. 1, pp. 120-138, figs. 4).—The drying

action of forests on the soil moisture is shown in this article, also that there exists

in soils what is termed a ‘
‘ dead ’

’ zone which is never reached by the percolating

rainfall.

Description of a soil map of the Connecticut Valley, M. Whitney {U. S. Dept.

Agr., Division of Soils Circ. 7, pp. This circular describes briefly the conditions

in the Connecticut Valley and the soils represented on a map published in connec-

tion with a more detailed report on the subject (see p. 522).

Canadian soils, F. T. Shutt {Canada Expt. Farms Epts. 1899, pp. 132, 133).

—

Analyses of 3 samples of soil, 1 from Manitoba and 2 (virgin and cultivated soil) from

New Brunswick, are reported and discussed.

Economical improvement of exhausted soils, F. T. Shutt
(
Canada Expt. Farms

Epts. 1899, pp. 133-137)

.

—This is a general discussion of this subject, treating of the

effect of continuous crojiping without the application of manure and the features

which characterize partially exhausted soils, including jioor texture, deficiency of

humus and nitrogen, and sourness and deficiency of lime.

Reports of the work of the western expedition for the reclamation of

marshes, 1873-1898, I. I. Zhilinski {Selsk. Khoz. % Lyesov., 198 {1900), July, p>p.

229-234) .—This is a review of two reports, aggregating about 1,040 pages, with an

atlas containing 77 maps, plans, etc., published by the Ministry of Agriculture and

Imperial Domains at St. Petersburg. The work done by this expedition was con-

fined chiefly to that section of European Russia which embraces the governments of

Minsk, Grodno, and Volyn. The entire work cost 4,780,000 rubles ($3,680,600).

—

P. FIREMAN.

FERTILIZEES.

On the availability to grass of nitrogen in form of nitrate of

soda, cotton-seed meal, and fine, hard bone, E. H. Jenkins and W.
E. {Connecticut State Sta. Rpt. 1899^ pt. S^pip- 197-203).—The
experiments here reported were in continuation of those of previous

years (E. S. R.
, 11, p. 722). January 7, 1899, nitrate of soda, cotton-

seed meal, and raw-knuckle bone flour were, each applied to 1 pots

seeded to grass, of the series used in the previous experiments, at rates

furnishing 0.1333 gm. of nitrogen per pot. The experiments were con-

ducted and the yields and nitrogen content of the crop were recorded

as in previous years.

“The yields in 1899 were without exception much less than in 1898. This may
have been due to a lack of available potash in the second year, to difference in the

amount of sunlight, or to possible change in the mechanical condition of the soil,

caused by the watering.

“The important fact brought out by the cultures is that in this soil and under the

conditions of our experiment, while the nitrogen of nitrate of soda and cotton-seed

meal very largely increased the crop and the crop nitrogen, the nitrogen of fine,

hard, raw-knuckle bone had absolutely no effect of this kind.

“There is no evidence that the fertilizer nitrogen of hard raw bone, applied 2

years ago, has yet been assimilated in any amount by grass which has been growing

continuously in the soil with it.”

13411—No. 6 3
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On the availability to Hungarian grass of nitrogen in form of

nitrate of soda, cotton-seed meal, and raw, boiled, and steamed
bone, E. H. Jenkins and W. E. Britton {Connecticut State Sta. Ejot.

1899, ^t, S,jpjp. Wlir-‘210).—This is a continuation of experiments of

previous years (E. S. R., 10, p. 231). The soil used was a light sand

containing 0.1095 per cent of nitrogen and having a faintly acid reac-

tion to litmus paper. To the soil of each pot were added 6.6 gm. of

freshl}" slaked lime free from magnesia, 1.8 gm. of muriate of potash

containing 18.51 per cent of potash, and 1.2 gm. of dicalcium phos-

phate containing 11.5 per cent of phosphoric acid, besides the nitrog-

enous fertilizers tested. The experiments were conducted as in

previous years. The results are summarized in the following table:

Percentages of crop increase and of fertilizer nitrogen recovered in Hungarian grass.

Fertilizer used.
Nitrogen
content.

Rate of
applica-
tion

per acre.

Crop in-

crease.

Fertilizer
nitrogen
recov-
ered in
crop.

Nitratp. of soda,
Per cent.

16. 08
Pounds.

462
Per cent.

46
25

Per cent.

79
Do 16.08 231 62

Cotton-seed meal 8.42 871 28 38
Do 8. 42 436 18 44

Hard raw bone 4.16 1,760 —1. 7 1.3
Do 4.16 880 . 7 26.6

Soft raw bone 3.98 1,840
920

16.3 8.8
Do 3.98 4.3 10.0

Steamed bone 2. 31 3,170 19.1 8.5
Do 2. 31 1,585

2, 650
1,325

4.8 -13.9
Boiled bone 2.77 5.3 - 1.2

Do 2.77 3.0 -32.3

“Inspection of these figures shows that from 62 to 79 percent of the fertilizer

nitrogen in form of nitrate of soda and from 38 to 44 per cent of the fertilizer nitrogen

in form of cotton-seed meal were available and taken up by the crop.

“The results where bone nitrogen was applied are very irregular, and much less

nitrogen was present in some crops which had grown in pots to which bone was

added as a fertilizer than in crops from pots which had no fertilizer nitrogen added

to them. In no case where bone was used as a fertilizer did more than about per

cent of the fertilizer nitrogen become available to the crop. In every case the larger

application of bone had a better effect than the smaller one.”

On the availability of the nitrogen of hard raw bone as affected

by applications of slaked lime, E. H. Jenkins and W. E. Britton

{Connecticut State Sta. Rpt. 1899, p}t. S, pp. 211-216, jS. 1).—Exper-

iments on this subject, similar to those described above, were made
with 3 light sandy loams deficient in available plant food. The
pots used were brought to a uniform weight of 5 lbs. by putting

in gravel, and IT lbs. of soil containing 15.69 per cent of moisture was

placed in each pot. The fertilizers used per pot were 1.8 gm. of

muriate of potash, 1.2 gm. of dicalcium phosphate, and 6.4 of fine,

hard knuckle bone. Two pots received no lime; two, 6.6 gm. of lime;

two, 13.2 gm.
;
two, 19.8 gm.

;
and two 26.4 gm. of freshly slaked but
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diy lime containing only traces of magnesia. Hungarian grass was

the plant grown. From the data for crop increase and nitrogen in the

crop the following conclusions are drawn:

“(1) An application equal to 1,800 lbs. of slaked lime per acre decreased the yield

of grain by 11 per cent, of straw (including roots and stubble) by 19 per cent, and

of crop nitrogen by about 14 per cent.

“(2) An application equal to 3,600 lbs. of slaked lime per acre, instead of further

decreasing the yield, increased the yield of grain by 13 per cent and of crop nitrogen

by 10 per cent, while the yield of straw and stubble was 14 per cent less than where

no lime was applied.

“(3) Applications equal to 5,400 and 7,200 lbs. of slaked lime per acre increased

the crop as follows:

Percentage increase over cropsfrom soil to which no lime was added.

5, 400 lbs.

of lime
per acre.

7, 200 lbs.

of lime
per acre.

Increase of grain
Per cent.

36.8
1.2

38.1

Per cent.

43.7

bf.1
Increase of straw
Increase of crop nitrogen

‘
‘ In these cultures, therefore, in which hard raw bone was used as a fertilizer,

applications of large quantities of slaked lime (two and three times as much lime as

bone) increased the grain in the crop by 36 to 44 per cent and the crop nitrogen by
38 to 54 per cent over the yield from pots to which no slaked lime was added; but

the yield of straw was not increased by the use of lime. From this series alone can

not be calculated the actual percentages of the fertilizer nitrogen recovered in the

crop, for the yield of crop nitrogen from the soil without fertilizer is not determined

nor the effect of the lime in making the soil nitrogen available. Further experi-

ments are being made on these points. These cultures, however, prove that slaked

lime has made very much more available the nitrogen of the soil, or more probably,

the nitrogen of the bone which without lime was almost inert as a fertilizer.”

The comparative value of nitrate of sodium and sulphate of

ammonium as manures, K. Warington (Jour. Roy. Agr. Soc. Eng-
land^ 3. ser.^ 11 (1900)., pt. No. J3., pp. 300-31^6).—A general discus-

sion of this subject based largely upon the results of experiments at

Rothamsted and Woburn. It is shown that ammonium sulphate is

slower in action than sodium nitrate because it must first undergo
nitrification. When the conditions are unfavorable to nitrification,

that is, when the soil is deficient in lime and the season is dry, sodium
nitrate, being soluble and immediately available as plant food, gives

better results than ammonium sulphate. In a wet summer, however,
and on a soil abundantly supplied with lime, ammonium sulphate fre-

quentlV gives better results than sodium nitrate.
‘

‘ This influence of cli-

mate is most clearly seen in the case of cereal crops, or on grass lands

it is less perceived in the case of crops like potatoes and mangels, which
have a longer period of growth.” It is stated that the slower action of

ammonium sulphate as compared with sodium nitrate is not entirely
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due to the time required for the nitrification of the salt itself, hut is

partly due to its action in retarding nitrification in the soil.

“An application of nitrate of sodium does not apparently interfere with the ordi-

nary course of nitrification in the soil, this goes on as if no nitrate has been employed

;

but when an ammonium salt is applied to the soil, nitrification seems to proceed

first on the ammonia, and the nitrogenous organic matter of the soil in contact with

the ammonia is protected for a time from decomposition, and reserved for a later

action. This effect of adding ammonium salts to a soil will be distinctly increased if

the proportion of carbonate of lime in the soil is very small, so that the immediately

available base is used up by the ammonium salts, and a fresh supply is obtained only

by subsequent weathering.” .

Averaging the results of a long series of field experiments at Eoth-

amsted, it is found that the effectiveness of ammonium sulphate as com-

pared with that of sodium nitrate was for cereal crops as 93 to 100 for

the grain and 79 to 100 for straw, for hay as 88 to 100, and for mangels

82 to 100. In experiments with potatoes the product from the ammo-
nium sulphate was on an average fully equal to that yielded by sodium

nitrate. In experiments on turnips in Scotland and the north of Eng-

land, in which small quantities of ammonium sulphate and sodium

nitrate were applied, the 2 fertilizers were about equally effective.

The profitableness of fertilizing’, E. Wollny {Ulus. Landw. Ztg., 20 {1900),

Nos. 83, pp. 789, 790; 84, pp. 800, 801; 85, pp. 809, 810)

.

—A popular discussion of

this subject.

The decomposition of organic substances and the forms of humus in their

relations with agriculture, E. Wollny {Ann. Sci. Agron., 1900, II, Nos. l,pp. 33-

119, figs. 2; pp. 338-450).—This is the conclusion of the article which has been

referred to in previous numbers of the Record (E. S. R., 11, p. 917).

Niter earth, wood ashes, and phosphatic material, A. M. Peter and H. E.

Curtis {Kentucky Sta. Bpt. 1898, p. XVI).—Analyses of 4 samples of niter earth, 3

samples of wood ashes, and 1 sample of phosphatic material are reported.

Utilizing blast-furnace slag as a fertilizer, A. D. Elbers {Tradesman, 44 {1900),

No. 7, pp. 91, 92).—This article treats briefly of “ the practicability of using highly

calcareous slag for agricultural purposes in place of ordinary lime, chalk, and marl. ’ ’

It does not deal with the phosphatic slags.

Researches on the injurious effects of nitrate of soda, P. de Caluwe {Expose

Cidt. Exper. Gand, 1898-99, pp. 54~66, pis. 3).—A detailed account of the experiments

noted above.

Commercial fertilizers in Indiana, H. A. Huston {Purdue Univ. Spec. Bid. 1900,

Aug., pp. 24).—This is a report of analyses of 481 samples of fertilizers examined

during 1899, with a discussion of the results.

“[Of the samples examined] only 39 were up to the legal standard in every par-

ticular. One hundred and twenty samples fell below the legal standard in one or

more ingredients, but the differences are so small that a purchaser, while not getting

the full amount legally due him, yet got so nearly that amount that he was not

seriously misled in regard to the relative amounts of each ingredient present, nor

was he subjected to any considerable financial loss. . . .

“Three hundred and twenty-two samples differ so much from the legal standards

that the purchaser would be seriously deceived. In many cases less than one-half

the legal amount of one or more ingredients was present.
’ ’

Fertilizers and amendments, F. T. Shutt
(
Canada Expt. Farms Rpts. 1899, pp.

137-143).—Analyses of the following fertilizing materials are reported and their value



FIELD CROPS. 531

and use briefly discussed: Marsh mud, swamp muck (19 samples), tannery ashes

-from the furnace and from the heap, wood ashes, fish pomace, sewage sludge, and

poudrette.

FIELD CROPS.

Field experiments at the experiment farm at Lauchstadt in

1897 and 1898, M. Maercker {Landw. Jahrb., 28 (1899), No. 5-6,

pp. 617-91p3, 995-10Jf!7, dgm. 1).—A special feature of the experiments

has been the different methods of fertilizing adapted to crops grown

in succession according to the Norfolk system of rotation, i. e., winter

wheat, sugar beets, spring barley, and potatoes. Other special fea-

tures have been the utilization of barnyard manures from different

sources and when preserved by different methods. Earlier work has

been noted (E. S. R., 10, p. 533).

When alfalfa hay was grown on a clay soil at the station its chemi-

cal composition was but little affected b}^ fertilizing with Thomas slag

alone or combined with kainit and gypsum. Its feeding value was

decreased, if anything, by the use of these fertilizers. The use of 600

kg. of Thomas slag and 1,000 kg. of kainit combined per hectare

greatly increased the yield of an old alfalfa field and had a remarkabl}^

good effect on newly seeded ffelds. Thomas slag alone gave indiffer-

ent results. The addition to the Thomas slag and kainit of 1,000 kg.

of gypsum per hectare increased the yield nearly 25 per cent. It is

tliought this same result would have been obtained by a larger use of

potash. Fifty per cent of the potash in the kainit applied was utilized

by the crop when gypsum was applied at the same time, whereas with-

out it 11.3 per cent was utilized. The application of 2,000 kg. per

hectare of Thomas slag at one time in combination with 1,000 kg. of

kainit, in the expectation that about 500 kg. of the slag would be

needed yearly for the crop, nearly doubled the yield the first year, paid

the whole cost of the fertilizer, and left a profit of nearly $6 per hec-

tare ))esides.

In the tests with varieties of winter wheat. Square Head sorts

have regularly sui*passed all other varieties in the yield of both grain

and straw, and the use of Improved Square Head seed gave average

residts which exceeded by 263 kg. per hectare the yields obtained from

seed wheat of the same variety generally grown in the vicinity of the

station. In the opinion of the author the profit in growing wheat

depends as much upon the use of selected seed as upon the cultural

methods followed or the fertilizer employed. The Square Head varie-

ties Strube and Beseler No. 3 stood up the best under heav}^ applica-

tions of nitrogenous fertilizers of all the varieties tested. Rimpau
Bastard was the earliest variety grown and proved best adapted for

poor soils. Fall applications of nitrate of soda have not proven profit-

able. Applying one-half of the nitrate of soda at the end of February
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and the other half at the end of May increased the grain yield 308 kg.

per hectare over applying the same total amount early in the spring.

In general, no spring applications of nitrogenous fertilizers are made if

the wheat crop presents a good appearance. Commercial fertilizers

were most effective on wheat when the crops immediately preceding

had received either green or barnyard manures. Increasing the appli-

cation of nitrate of soda beyond 200 kg. per hectare, while profitable

in a few cases, in general tended to produce straw, which lodged badl}^

and caused a decrease in the 3deld of grain. Thomas slag was most
effective in the presence of nitrogenous fertilizers. Phosphoric acid

in a water-soluble form has given better results with wheat than appli-

cations of equal amounts of citrate-soluble phosphoric acid.

Variety tests with winter rye resulted in placing Heine Zeelander

and Lowchow Petkuser at the head of the list of desirable varieties for

growing at the station. Treating rye seed with Alinit did not increase

the yields.

Of the peas grown, Strube Early Victoria was the earliest and best

yielding variety. A light application of barnyard manure or of nitrate

of soda in the early stages of growth was found very beneficial for

peas, and is recommended.

Oats followed different combinations of leguminous plants used as

nitrogen gatherers. The best yield of both grain and straw followed

a mixture composed of 50 per cent horse beans, 25 per cent peas, and

25 per cent vetch. Results obtained with Nitragin were conflicting.

An application of 200 kg. per hectare of nitrate of soda increased the

crop of oats following alfalfa 101 kg. over an application of 100 kg. of

nitrate of soda. Winter oats were not grown with profit.

Of a number of varieties of barley grown, Hanna stood first as

regards yield, both in 1896 and 1897. In 1898 Selchower headed the

list. Heine Improved Chevalier barley has regularl}^ produced the

largest yields of straw. The Hanna barley ripened from 5 to 10 days

earlier than any other sort grown. It also proved especially well

adapted for culture on light soils when fertilized with potash and phos-

phoric acid, a feature which it is thought will contribute largely toward

furthering the culture of barle}^ in Germany. The variety Goldthorpe,

though below some others in yield, was, nevertheless, one of the most

satisfactory grown. In extract material, color, fineness, and size of

grain, it outranked every other variety grown. Its chemical compo-

sition was least injuriously affected by fertilizers. It stood up well

under all conditions. It was not a good variety for light soils, but

proved especially valuable on soils too rich in nitrogenous fertilizers

for the satisfactory culture of other varieties. Potash fertilizers on

barley usually increased the grain yield, and whenever that occurred

an improvement of the quality of the grain for brewing purposes by
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an increase in starch content and a corresponding^ decrease of the pro-

tein content followed. Svlvanit as a source of potash proved a coni-

I

plete substitute for kainit, and is preferred by the author for barley.

While the yields obtained with nitrate of soda were somewhat larger

in all cases than with Peruvian guano, the composition of the grain

! was much better on plats fertilized with Peruvian guano, the color of

the grain was better, and the extract on an average 4.3 per cent higher.

The author considers Peruvian guano a far better fertilizer for barley

i than nitrate of soda. Experiments during the unfavorable season of

I

1898 showed sulphate of ammonia to be as satisfactory a source of

nitrogen as Peruvian guano. Winter barley gave better yields on

light soils than rye, and was fairly satisfactoiy as a barley for brewing

purposes.

;
In experiilients with sugar beets large leaf development and high

sugar content of the root were found to be interrelated. Beet seed

I

grown I)}" reliable seedsmen gave better yields and produced beets

! having a higher sugar content and percentage purity than seeds of the

same variety grown b}^ a sugar-beet factoiy. Potash applied to sugar

beets increased the yield considerabh", but tended to decrease the

sugar content of the beet roots. Up to a certain limit each application

;

of 100 kg. of nitrate of potash increased the average yield of sugar

beets 2,500 kg. per hectare. Sugar beets grown after catch crops

turned under in the fall resulted in considerably increased yields over

I sugar beets grown after catch crops plowed under in the spring. Con-

siderable decrease in yield regularly followed the omission of phos-

phoric acid from fertilizer formulas employed. The use of phosphatic

fertilizers exerted no regular or marked influence on the sugar content

i

of the beet roots. Superphosphate proved better than Thomas slag as

j

regards the }neld of roots. Catch crops used as nitrogen gatherers

for sugar l)eets regularly increased the yield. They were most effective

j

with regard to yield and profit when accompanied b}^ applications of

phosphoric acid.

Sheep manure on sugar beets increased the yields over deep-stall

manure and had no depressing effect on the percentage sugar content

and purity. Supplementing either deep-stall or common-stall manure
with 200 kg. of nitrate of potash per hectare resulted in a profit, but

doubling or trebling this amount did not increase the profits.

Of the varieties of potatoes grown in 1897, Prof. Maercker and

Geheimrat Theil gave the best }delds, 26,100 and 22,833 kg. per hec-

tare, respectively. In 1898 Silesia led with a yield of 31,317 kg. per

hectare. The use of kainit decreased the average starch content of the

potatoes grown 1.91 per cent. On the station soil phosphoric acid

used alone increased the yields 501 kg. per hectare. When used in

combination with barnyard manure it increased the yields 2,060 kg.

i
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per hectare. The use of nitrate of potash proved most profitable

when eombined with phosphoric acid, barnyard manure, or green

manures.

In 1897 and 1898 barnyard manure from deep stalls produced yields

of 321 and 465 kg. per hectare, respectively, more than barnyard manure
ol)tained from common stalls. Plowing under catch crops in the fall,

rather than the spring, has given best results for potatoes.

Some experiments were made with field-crop seeds. A portion of

the seeds grown at the station were sent out to farmers for comparison

with the seeds usually employed by them. In general, the station-

grown seeds gave considerably better results.

In investigations with green manures it has been found that these

manures possess the same high value for better soils as for lighter soils.

Green manuring was found profitable with every crop, but proved

especially valuable for sugar and fodder beets, potatoes, and carrots.

The most suitable plants for green manuring consisted of a mixture

of 50 per cent of horse beans, 25 per cent of vetch, and 25 per cent of

peas. Plowing the green manure under in the fall gave best results,

except with crimson clover or a mixture of hairy vetch and rye, which,

when sown late in the season, made its greatest development in the

spring. Phosphatic and potash fertilizers were profitably used with

green manures, but nitrogenous fertilizers were hardly necessary.

The experiments to determine the economic use of barnyard manure
involved the utilization on diflerent crops of barnyard manure from
deep and from common stalls, of sheltered and unsheltered manure,

barnyard manure sprinkled with a weak solution (14 to 2 per cent) of

sulphuric acid, and manure preserved with a mixture of marl and

peat and with ‘‘sulfarin,” a fertilizer-preserving mixture composed

of sulphate of magnesia containing 15 to 18 per cent of free sulphuric

acid. The best results with sugar beets and potatoes have been obtained

with barnyard manure from deep stalls preserved under shelter. When
barnyard manures were used, the further addition of commercial ni-

trogenous manures was not profitable. Additions of phosphoric acid,

on the other hand, gave largely increased returns. Treating barnyard

manures with a 14 to 2 per cent solution of sulphuric acid preserved

the ammonia in the manures and profitably increased the yields. The

use of ‘bsulfarin ” in preserving barnyard manure rendered the manure

much more effective, but its high cost made the use of sulphuric acid

for this purpose more economical. Treating stall manure with 5 per

cent of its weight of marl increased the potato crop 241 kg. per hec-

tare. When 2 per cent of peat moss was added, the yield was increased

430 kg. per hectare. These results were not quite as good as those

obtained with the barnyard manure treated with sulphuric acid. The

method used for incorporating sulphuric acid with the manures has

been noted elsewhere (E. S. R., 11, p. 725).

j
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When iiKirl is used as a ])nrnyai*d-maniire preservative about 20 ll)s.

per head per day is required for large stock, when the marl contains l)ut

20 per cent of carbonate of calcium. If the marl contain 50 per cent of

carbonate of calcium, only about 12^ lbs. per head per da}" are required.

Marl is much more effective if used in connection with peat moss.

About 2 lbs. of peat moss should be kept in the gutter 1)ehind each

animal to absorb all liquid manure and should be changed about twice

each week.

Field experiments with farm crops, W. Saunders, J. H. Gris-

DALE, W. T. Macoun, R. Robertson, S. A. Bedford, A. Mackaa,
and T. A. Sharpe {Canada Expt. Farms Rpts. 1899^ pp. 5-33^ 35-38^

65-72, 105-109, 113-117, 229-2Jid, 283-310, 337-362, 389-510, figs. 6).—

As in previous years, variety, cultural, and fertilizer tests with cereals,

root, and forage crops have been carried on at the government experi-

mental farms in Ottawa, the Alaritime Provinces, Manitoba, British

Columbia, and the Northwest Territories (E. S. R., 11, p. 831). The
results of the variety tests with the different farm crops in 1899 have

been previously recorded (E. S. R., 12, p. 134). The cultural experi-

ments consisted of early, medium, and late sowings of oats, barley,

spring wheat, peas, turnips, mangels, carrots, sugar beets, potatoes,

and ffax; distance experiments with corn, soy beans, horse beans, and

potatoes; early and late harvesting of root crops; rotation tests; thick

and thin seedings of grasses; spring and fall plowing and summer fal-

lowing; growing mixed grain crops together, etc. The fertilizer

experiments include tests of barnyard manure and different commer-

cial fertilizers and of the relative value of clovers, rye, peas, tares,

alfalfa, rape, and brome grass as green manures. The results of these

experiments are tabulated in detail and in some instances averaged for

preceding years.

On the whole the crops obtained at the experimental stations in 1899

have been above the average for the country, due, it is thought, largely

to a more thorough preparation of the soil, greater care in the preser-

vation and use of barnyard manure, the careful selection of well-

matured and plump seed of the most productive sorts, and early sow-

ings. The relative earliness of ripening of the different cereals, which

is considered almost as important as productiveness, has been further

investigated and the result reached that, as a rule, “ any great increase

in earliness and ripening of grain is accompanied by a decrease in

yield.”

The results of experiments in early, medium, and late sowings of

oats, barley, and wheat for 10 years, and of peas for 5 years at the

Ottawa farm are summarized and are shown to have been uniformly

in favor of the second sowing; that is, about 1 week after the ground

is in that condition where sowing is practicable. A further delay of

1 week has caused an average loss with oats of over 15, barley 23,
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spring wheat 30, and peas 4 per cent. With a delay in sowing of 4 I

weeks, the average loss with oats has been 48, barley 46, spring wheat •,

56, and peas 30 per cent. These results are largely in harmony with

like data reported from the branch stations. Early sowings of man-
gels, carrots, and beets at all the stations have resulted quite uniformly

in favor of the practice. At the Central Station the yield of potatoes

decreased regularly with the lateness of planting after May 26, when
the first crop was put in the ground. With the flax crop in 1899 the

results in the Maritime l^rovinces. Northwest Territories, and British

Columbia seem to be in favor of medium sowings.

In the distance experiments, corn was grown in rows 14, 21, 28, 35,

and 42 in. apart, respectively. In general the heaviest yields of green

silage corn were obtained from the rows 21 and 28 in. distant, when
cut in the earl}^ milk stage. With soy beans and horse beans the

largest yields at Ottawa, Manitoba, and the Northwest Territories were

obtained when the rows were 21 in. apart. Twenty-four in. for soy

beans and 30 in. for horse beans were found to be the best distances in

the Maritime Provinces; while 35 for soy beans and 28 for horse beans

were found best in British Columbia. Leaving a part of the turnips

in the ground 3 weeks after the first pulling, October 14, resulted in

considera])ly increased yields at the Ottawa Station.

Spring-plowed land has usually proved better than fall plowed for

wheat in Manitoba, while summer fallowing has given better results

than either. Seeding wheat with a press drill has given better aver-

age yields of grain for 8 years in the Northwest Territories than seed-

ing with a hoe drill. Likewise at the same station seeding wheat 2 in.

rather than 3 in. deep has given the better average results for the same

period, while the use of li to li bu. of seed per acre has resulted more
satisfactorily than when only 1 bu. per acre has been sown.

Of all the different fertilizers used at the Central Farm on spring

wheat, barley, corn, mangels, and turnips, the best average results for

12 years have been obtained with barnyard manure (about equal parts

horse manure and cow manure), and slightly better results have been

secured from the use of fresh manure than from well-rotted manure.

At the same station oats grown after grain crops seeded with clover in

1897 gave an increase in yield of straw of 17 per cent in 1898 and 35

per cent in 1899; and of grain of over 28 per cent in 1898 and 29 per

cent in 1899, as compared with the yield from the grain plats on which

no clover had been turned under.

Growing oats after pasture grass and clover has resulted in better

yields of grain than growing after either brome grass, pasture grass, or -

barley seeded with clover. Potatoes grown after a crop of barley and

clover gave a 28 per cent higher yield than when grown after peas

and carrots.

On a rather rich moist sandy loam soil at the station in Manitoba,
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green manuring for wheat and oats was without benefit, the best

results being secured from summer fallowing. Soy bean was one of

the best preparatory crops for barley. At the Experimental Farm
for the Northwest Territories plowing under green crops preparatory

for a crop of wheat was without benefit, the soil being seemingly suf-

ficiently well supplied with humus and nitrogen. In the Maritime

Provinces barnyard manure alone, and mixed with commercial fertili-

zers, has given better results with farm crops than complete commer-

cial fertilizers or single elements.

Inoculating clover seed with Nitragin seemed slightl}- beneficial in

Manitoba and the Northwest Territories, while in British Columbia

better results were secured from untreated seed.

Some experiments were made at the different stations to learn the best

amounts of mixed grasses to sow for the heaviest yields, and whether

better results could be obtained from mixing grain than from seeding

alone. In the Maritime Provinces seeding mixtures composed of 2

bu. of oats, 1 bu. of barley, and i bu. of peas, at the rate of 3 bu. per

acre, gave higher 3delds of grain than smaller amounts. At the Mani-

toba Station there was an average difference in ^deld of but 55 lbs. per

acre in favor of sowing mixed grains, rather than growing the grains

separately. In British Columbia a mixture of 1 bu. each of peas, oats,

and wheat gave a slightl}^ higher 3deld than a similar mixture of peas,

oats, and barley. In seeding experiments with different grasses the

average results for 3 3^ears at the Manitoba Station showed that

with timothy and western rye grass, 10 lbs. of seed is sufficient, while

with brome grass and bald rye grass, 20 lbs. gave the best results,

and with American lyme grass, 15 lbs. was most desirable.

At the Central Farm an experiment was conducted in planting

potatoes at different depths from 1 to 8 in. Level cultivation was
adopted and so but little soil was thrown on the potatoes after they

were planted. The best average yields for 2 3^ears were obtained

when the potatoes were planted but 1 in. deep. “Notes were taken

on the depths at which tubers were formed and it was found that most

of them were within 1 in. of the surface of the soil, even where the

seed had been planted 6, 7, and 8 in. deep. Where the sets were

planted less than 1 in. deep, nearly all the tubers were found between

that and the surface of the soil.”

Experiments with oats for the prevention of smut were carried on

at nearly all the stations. Soaking oat seed for 1 hour in formalin

(4i oz. to 10 gal. of water) or i hour in a copper sulphate solution

(1 lb. to 5 gal. of water) has quite uniformly prevented loss from

this source.

A variety test with 48 varieties of tobacco was conducted at the

Central Station, as to time of ripening and productiveness. The results

are tabulated but no conclusions drawn.
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Corn culture in North Carolina, B. Ikby {North Carolina Sta. Bvl.

17B2)j). ^7-Jf.^)'—This is a popular practical bulletin on corn culture,

dealing- in detail with the following subjects: Kinds of land suited for

corn culture, preparation of the soil, planting, fertilizers to be used

on corn, methods of corn cultivation, rotations for corn, varieties best

adapted to the South, harvesting the crop, selection and improvement
of seed, protection against weevils and moths, and the comparative

food value of corn and other forage crops. Dent varieties of corn are

considered best for the South, and for grain and stover purposes the

One-lIundred-Day Bristol, Delaware County Dent, Learning, Golden

Beauty, Chester County Mammoth, White Cap Early Dent, among
the yellow varieties, and Mortgage Lifter, Hickory King, Mammoth
White Hite, Kiley Favorite, Cory Klondike, Snow Flake, Mosby
Prolific, and Red Cob, among the white varieties, are considered best.

For grain and silage purposes Cocke Prolific, Northern White Field,

Blount Prolific, White Dent, Red Cob Ensilage, and Southern Horse
Tooth, are recommended.

Sowing the seed with a planter is advised when as much as 10 acres

of corn is grown. The seed for planting should be selected from the

stalks in the field rather than in the crib.

Crops for alkali soils, C. E. Mead {New Mexico Sta. Bui. S3^ pp.
37-39).—A brief account of the successful culture of sugar beets and

sorghum on alkali patches or “chico spots,” which are common on

many of the farms in the northwestern part of New Mexico. Sugar

beets grew especially well on these alkali spots, the roots being of

large size and good shape analyzing 18 to 20 per cent of sugar in the

juice with a purity of from 80 to 90.

In the sorghum experiment the soil of a “chico spot” was removed

to a depth of about 1 ft. and distributed over the remainder of the

plat as evenly as possible. The excavation thus caused was filled with

soil containing very little if any alkali. It was leveled and the whole

^plat drilled to sorghum. “In the fall, when the cane was stacked, the

stalks on the ‘chico spot’ were large and tall and most of them
matured their seed, while those on other parts of the same plat were

small, short, and of a sickly-looking color, and in very few instances

could a ripe head be found. There was a difference of fully 2 ft. in

the height of the canes on the plat in favor of the ones grown over the

‘chico’ land, and the heads of these were large and well filled with

grain, while the same can not be said of the others.”

Grasses and forage crops, C. A. Keefer {New Mexico Sta. Bui.

32, pp. 19-3If
).-—The author discusses briefly the importance of com-

bining live stock and crop interests on the same farm in New Mexico

and urges the growing of certain forage c j for summer feeding

during periods of drought. Forage crops g^own at the station and

considered valuable are Bromus inermis, Italian rye grass {Lolium^
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ftf(licn:iii)^VQYQi\n\2X rye grass (Z. jyerenrK^^ reed fescue {Fesf/uca elatior

a'runflinacea)^ English blue grass {F. jyratensis)^ orchard grass {Dactylis

(jTon'ierata)^ Hungarian alfalfa and alfalfa from India and Africa,

Japanese barnyard millet, sorghum, Kalir corn, milo maize, and cow-

peas. The cultural operations employed with a number of these crops

are given, together with notes on the grazing of horses on the Japan-

ese barnyard millet and of feeding sorghum to milch cows. The

sorghums were greatly relished by the cows and temporarily increased

the milk flow. Feeding the sorghum with alfalfa was found more
desirable than feeding either alone. Kafir corn fodder contaitiing

fully ripe seed was relished by horses. The leaves and seeds were

eaten clean and likewise the upper portions of the stalks. No difl'er-

ence was noticed in the relative growth of brown and white Kafir corn.

The effect of a second irrigation of alfalfa to induce germination

was studied. After the first irrigation the plats formed a hard surface

crust about i in. thick and cracked into large cakes in drying. Some
seed germinated and were just showing their seed leaves in the cracks

when a portion of the plat received a second irrigation. Plats thus

irrigated gave a poorer stand of alfalfa without exception than those

irrigated but once. This was due largely to the filling up of the

cracks in the crust with sediment and thus smothering many of the

}mung alfalfa plants.

Observations on the loss in the first stages of growth of alfalfa

plants due to crowding show that the alfalfa plant is extremely tena-

cious of life and has great endurance in extremes of drought, there

being but few deaths even where the plants were most crowded.

The value of the cowpea as a hay crop and green manure is dis-

cussed and some cultural data given on inconclusive experiments in

growing this crop at the station.

Results of manuring, C. E. Mead {Few Mexico Sta. Bui. 33^ JB'
—Oats were grown on land a part of which had borne a crop

of hairy vetch the preceding season. At the time of heading the oats

on the vetch portion of the plat averaged about 3^ ft. in height, while

the remaining portion of the plat averaged about 2 ft. At harvest the

\deld on the vetch land was 25 bu. per acre, while the remainder of

the plat gave but 18 bu. per acre.

In another experiment oats were grown after field peas, the vines

and pods of which had been turned under. The yield of grain from
this plat was at the rate of 17 bu. per acre. The yield the preceding

season on similar soil not fertilized with pea vines was at the rate of

9.6 bu. per acre.

Other experiments with corn grown on land fertilized with barnyard

manure and on new land are reported. The barnyard manure had a

good effect on the physical condition of the soil and considerably

increased the yield of corn, about the same results being obtained as

when corn was grown on new land.
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Sugar-beet investigations, J. D. Towar {Michigan Sta. Bui. 179.^

pp. 93-113^Jigs. 6).—These investigations include fertilizer experiments

with beets on different soils at the station and in cooperation with

farmers in different parts of the State, variet}^ tests, and trials of plant-

ings at different dates.

Subsoiling is shown to be practicable and not so difficult as is usually

supposed. Spring subsoiling for beets proved disastrous at the station

in 1899, as the ground did not regain a sufficient amount of moisture

to support the crop.

In a fertilizer test at the station on sandy soil of medium fertility,

cow manure, salt, ashes, lime, hen manure, complete fertilizers, and a

commercial brand of sugar-beet fertilizer were used, besides various

single elements applied alone and combined in two’s. The details of the

results obtained are tabulated. On the plats receiving the lime a slightly

greater development of leaf was observed than occurred on the unlimed

plats. At harvest time an average increased yield of 1,210 lbs. of

beets per acre was obtained on the limed plats, while the percentage

of sugar remained practically the same. There was a slight decrease

in the percentage of purity. In this and other experiments at the

station nitrate of soda has proved superior to sulphate of ammonia for

sugar beets as regards yield, sugar content, and purity. Beets on

plats fertilized with nitrate of soda in this experiment germinated

earlier and made a greater development all through the first half of the

season than on any of the other plats.

Fertilizer experiments were also conducted on thoroughly subdued

and well drained muck land at the station, using nearly all of the fer-

tilizers noted above. During the season the beets seemed to suffer

more from drought on this muck soil than on heavier land, while at

harvest time they were apparently making stronger growth than at any

previous period. It is thought that if the season had been prolonged

a month good yields of beets would have been obtained. The highest

yield, 23,814 lbs., was obtained on the plat fertilized with unleached

wood ashes at the rate of 1 ton per acre. The use of potash regularly

resulted in increased yields. An injurious effect seemed to follow

the use of phosphoric acid. Applications, of a layer of sand proved

especially valuable on this soil. The use of lime resulted in decreased

yield, and in beets having a low sugar content and purity.

In culture experiments at the station plantings of beets were made
weekly from April 22, when the soil temperature was about 50° F.

,
to

May 27. There was a decided advantage as regards yield in favor of

the earlier plantings, while the sugar content was slightly higher and

the percentage of purity averaged 3 per cent higher. The author

considers it safe and wise to plant beets as early in the spring as any

other farm crop.

In order to determine the effect of fall growth of beets samples
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were analyzed at different times. From October 19 to November 1

\
the sugar content of the beets averaged 14. 74 per cent, the purity

111 82; 23, and from November 4 to 23, 13.89 and 81.03 per cent, respec-

tively. It is thought that this decrease in sugar content and purity

was more than made up by the increased growth of the beets. On
muck soil this increase in growth from October 20 to November 23

amounted to 2,893 lbs. per acre. The analyses of about 460 samples

' of sugar beets between October 15 and December l^showed a similar

^ decrease in sugar content and purity as the season advanced.

Seven varieties of sugar beets were grown in 1898 and again in 1899.

In 1898 Zehringer, Kleinwanzlebener, Vilmorin Improved, Vilmorin
' Blanche, and Schreiber Elite were the best varieties grown, while in

^
1899 Zehringer, Russian, Rolker EE, and Rolker ZZ gave the most sat-

) isfactory results.

I

The relation of the size of the beet to its sugar content was studied,

and some figures are given on the subject. In general the smallest

beets were richest in sugar and the largest poorest in this constituent.

In the cooperative experiments beets were grown on sand}^ soil,

sandy loam, and clay loam, and various fertilizers applied alone and in

combinations. Data regarding the }deld, sugar content, and purity

of beets grown on each plat are tabulated. No particular!}^ significant

yields were obtained on any of the plats. The best results followed

the application of 480 lbs. per acre of a mixture of 120 lbs. of nitrate

^ of soda, 240 lbs. of phosphatic rock, and 120 lbs. of muriate of

g potash. Relative to the use of nitrate of soda the author states that

P when used alone it
‘

‘ generally produced beets of a low percentage of

I
sugar, but when used in connection with sufficient amounts of the

I other 2 elements normal beets are produced.”

The yields of beets obtained on clay loam, sandy loam, sand, clay,

and muck in the cooperative experiments with farmers in 1897 and

1898 are summarized. The results indicate that “a mixture of equal

parts of sand and clay, or varying 10 per cent from equal parts, is a

superior sugar-beet soil.” Fairly good results were obtained in these

experiments on muck soil, a result which it is thought will prove of

considerable economic importance to the State because of the abun-

dance of these soils.

Results secured with sugar beets at other stations are noted and

illustrations given of diseased roots and roots grown under unfavor-

able cultural and soil conditions.

Sugar beets in 1898, R. H. McDowell and N. E. Wilson {Nevada

Sta. Bui. pp. SO., map 5^ jigs. 2).—Cultural experiments with

sugar beets are reported in continuation of previous work (E. S. R.,

10, p. 631). As a rule 8 irrigations are given sugar beets in Nevada.

Eight varieties were grown in 1898. The sugar content of the juice

of 25 samples grown at the station and over the State averaged 17.67



542 EXPERIMENT STATION RECORD.

per cent, M ith ii purity coefficient of 79.18 per cent. The ripening of

2 crops of beets in one season is reported by a grower in Lincoln

County. Suggestions regarding seed, cultural operations, and imple-

ments, factory deyices for unloading beets rapidly, etc., are included

in the bulletin, and a map showing the sugar-beet area of the State.

Portions of the State are considered very well adapted to sugar-beet

culture.

Sugar beets in 1899, N. E. Wilson and R. H. McDowell {Nevada

Sta. Bid. ^7, figs. 2).—In preyious years (see aboye) experi-

ments haye been conducted largel}^ for the puTpose of making a suryey

of the State relatiye to its sugar-beet producing powers. In 1899 the

principal attention was giyen to the possibility of producing beets of

a high saccharine content on a commercial scale in those sections

which had preyiously shown most promise. Considerable tabular

matter is giyen, which shows that the ayerage of 183 samples analyzed

in 1899 contained 16.2 per cent of sugar in the beet, haying a purity

of 84.68 per cent.

“The locality giving the best results is the Lovelock Valley, situated in the south-

eastern part of Humboldt County, on the Humboldt River. The soil in this valley

is peculiarly rich and fertile, and has been formed by the growth and decay of tules,

which have been covered by sediment, thus forming alternate layer after layer of

decayed tule and sedimentary silt to a great depth. In one instance borings have

been made to the depth of 480 ft., showing the same formation the entire distance.

The soil is free from rocks, and is very friable and porous, thus affording an excellent

opportunity for the beet to go down into the soil, resulting in an ideal shape, with no

side roots. Many of the beets from this section this year were from 18 to 27 in. in

length and in good proportion otherwise. From 20,000 to 30,000 acres of this land

could be obtained for beet growing in the advent of a factory for the manufacture of

the product. ’ ’

The factory conditions of a number of other localities are noted,

and remarks made on water and limestone for factory use.

On the effects on tobacco of shading and the application of

lime, W. C. Sturgis {Connecticut State Sta. Rgd. 1899^ pt. 3^ pp.
‘253-361).—The report is in part a continuation of work preyiously

noted (E. S. R.
, 11, p. 755). The soil used was a close clay one, packing

hard after rains, and similar in character to the East Hartford tobacco

lands where the calico disease preyails. The land was laid out in 2

long plats running north and south with a 6-ft. alley between them.

The western plat was shaded with a screen of lath, cutting off half of

the light and placed about 5 ft. from the ground. Both plats were

diyided into 4 smaller plats, receiying, in addition to other fertilizers,

300, 500, 1,000, and 2,000 lbs. of air-slaked lime per acre, respectiyely.

On the unshaded plats which receiyed the heayiest applications of

lime the calico disease did not occur, although there were a few rusty

leayes. Rusty leayes were also noticed on the shaded plat which

iBceiyed the most lime. On the unshaded plat which receiyed lime at

the rate of 500 lbs. per acre 17.5 per cent of the leayes were affected
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with calico, while on the corresponding’ shaded plat only 2.5 per cent

were affected. Ten per cent of affected leaves occurred on the

unshaded plat given but 300 lbs. of lime and 5 per cent on the cor-

responding shaded plat. On the whole, the shaded plats contained a

smaller percentage of leaves affected with calico than the unshaded.

The author considers that the experiments were conducted on too

small a scale to form the basis for final judgment.

Another effect, apparently due to shading, was the increased preva-

lence of the so-called “natural spot.” Fully 30 to 40 per cent of the

shaded plants were sprinkled with small whitish spots of dead tissue,

while not more than 1 or 2 of the unshaded plants showed them.

Relative to the effect of shading on the growth of the plants and the

I

quality of the leaf it was found that the shaded plants grew much
slower than the unshaded, and showed the bud lower down and were

therefore topped unnecessarily low. After topping the shaded plants

filled out and produced unusually large, thin leaves of a very dark

color. The unshaded plants were ready for cutting 2 weeks before the

, shaded plants. The difference in the weight of cured leaves from the

I

shaded and the unshaded plats was quite marked. The average weight

I

of plants from the shaded plats was 0.27 lb. and from the unshaded

plats 0.34 lb. The stalks also of the shaded plants were noticeably

J smaller and lighter than the others, a fact due in great measure, it is

thought, to lower topping. The greatest yields from both the shaded

[
and unshaded plats were obtained where the larger amounts of lime

I

I

were applied.

! “The total thickness of the leaf was decreased by shading by over 30 per cent; the

;
upper epidermis by 31 per cent; the palisade layer by 35 per cent; the spongy paren-

I

chyma by 27 per cent; the lower epidermis by 14 per cent.”

! The quality of the finished product was judged by experts.

I

‘
‘ The tobacco, on the whole,was pronounced of poor quality

;
that from the unshaded

||
plats was coarse, with harsh and wiry veins; that from the shaded plats was objected

: to as ha\dng been immature when cut and consequently of very poor color and of so

I

thin and smooth a texture as to be practically worthless. It was noticeable that in

;

I the case of both the shaded and the unshaded tobacco the plats which received the

largest quantity of lime showed a good deal of ‘ white vein. ’ The best of the unshaded
tobacco was adjudged to be that which had received lime at the rate of 1,000 lbs. per

acre. The best of the shaded tobacco was that which received lime at the rate of

2,000 lbs. per acre. On the whole, the shaded tobacco was pronounced far inferior to

I

the unshaded. This latter opinion did not prove to be shared universally; one expert

I

buyer, who knew nothing of the history of the tobacco, pronounced in favor of the

shaded tobacco, both as regards texture and quality. . . .

“No difference could be observed, as regards the character of the ash, between the

tobacco which had the least amount of lime and that which had the most; in both

cases the ash was grey, flaky, and deficient in firmness. The burn of the tobacco

from all the plats was equally poor.”

The results of the experiment suggest “that the use of lime may not,

in all cases, exercise the deleterious effect on tobacco that some grow-
13411--NO. 6 4
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ers suppose it to, and that there is some reason for thinking that its

use may tend to decrease the prevalence of calico.”

Experiments in curing and in fermenting wrapper leaf tobacco,

season of 1899, E. H. Jenkins ( Connecticut State Stct. Rpt. 1899^

pt. 3^ pp. 286-W1).—These experiments in curing tobacco in a barn

provided with hot-air flues and in fermenting Connecticut tobacco in

bulk are similar in character to those carried on by the station in 1898

(E. S. R., 11, p. 730). The curing barn is again described and some
data are given on outside and inside temperatures of the barn on difi'er-

ent days and at difl'erent times during the night. The night tempera-

ture of the air inside the barn is usually much warmer than the outside

temperature, while the reverse is frequently true in the daytime. The
general method in controlling the curing is to open the barn wide on

clear bright days and air it thoroughly. As soon as the outside tern-
jj

perature falls to that of the inside, the barn is closed except under the

sills and in the ridge; the fires are started and run through the night.

‘‘The object was to assist the upward air current which naturally moves
at night and to keep the tobacco from the night chili, thus making the

temperature of the curing much more nearl}^ uniform.” Curing under

these conditions in 1899 was much more rapid than where no artificial

heat was used and proved valuable as a means of controlling the pole

burn. The system of heating adopted is not entirely satisfactory as

certain dead-air spaces occur which favor the development of pole burn.

The experiments in curing are to be continued.

Some observations on the temperature of tobacco fermented in cases

were made during the spring and summer of 1899. The cases held

about 300 lbs. and were piled in an unheated storehouse, as is customary

in Connecticut. Weekly readings for 4 cases from March 4 to August

5 taken with telephone thermometers are recorded. Some of the

tobacco lay 9 weeks after the experiment began before reaching a tem-

perature of 70° F. It is believed “the greatest danger to cased tobacco

from mold and mustiness is when it lies cool, damp, and unfermented,

waiting for sufficient heat from the air to penetrate it and start the

fermentation.”

The experiments in fermenting Connecticut tobacco in bulk noted in

1898 (E. S. R., 11, p. 730) were repeated in 1899 in cooperation with

the Division of Soils of this Department. The bulk was built up on a

slightly raised platform 12 ft. long and 5 ft. wide, with vertical headers

of boards at each end. A layer of hot trash tobacco, which had been

sprayed with warm water and allowed to ferment for 4 days, when it

reached a temperature of 131° F., was first put down and then alter-

nated with layers of first wrappers, butts on the outside, the tips toward

the center. No pressure was applied. The hands of tobacco were

simply laid on the pile. Number 2 wrappers, which were too dry to

ferment, “were brought into ‘case’ by dipping the butts about 2 in.
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deep into warm water and then holding the hands by their butts and

shaking them vigorously until the water was well distributed.” They

were-piled on the bulk without layers of trash. The whole bulk weighed

about 5,500 Ibs’. It was covered with trash, woolen blankets and rub-

1 ber blankets. The temperature of the room was maintained at from 80

to 85° F. and the humidity such that a hand of unfermented tobacco

hung in the room remained pliable.

Five days after the bulk was built, the temperature near the bottom

I

of the pile had reached 115° F., while near the top it was 121° F. At
this point the bulk was torn down and the leaves shaken out a little

I

and the pile rebuilt. Between December 23 and January 1 the tem-

;

perature in different parts of the pile ranged from 110 to 118° F.

The bulk was again rebuilt, and the highest temperature reached dur-

I

ing the next 23 days was 113° F. (near the top), while near the bottom

I of the bulk the highest temperature reached was only 91° F. Exam-

I

ination of the leaf during the latter part of January showed that

j

the gum was gone and the whole body of the leaf thoroughly fer-

mented. Later the fermented tobacco was examined by experts.

I

‘
‘ The unanimous opinion of all these gentlemen was that the [fermentation] process

^ was a remarkably successful one. The leaf was of a perfectly even color from the

;

tip to the stem end.

i

‘
‘ The gum was all gone, the leaf w^as light and elastic, and there had not been the

slightest damage during the fermentation. Particular attention was given to the

leaves on which the butts of the next layer of leaves rested, as the dealers thought

that there some damage must have been done. Careful search was made, but not a

single damaged leaf could be found in the bulk. Another point was that of water

stain. As stated above, all the hands—except those of first wrappers—had their

I

butts dipped in warm water and the leaves shaken out, immediately before putting

into the fermenting room. A few of the second wrappers came out of the fermenta-

tion with some water stain near the midrib of the leaf, but none on the margin, but

I

the most of the dipped leaves showed no traces of water stain. The second wrappers

were dipped just at nightfall and in great haste and probably not sufficient care was

:

taken in shaking them out. If they had been left a few days longer in the first bulk,

j

probably there would have been no w'ater stain, even in the overwet leaves.

I

“Our experience has shown that unfermented leaf will bear a good deal of wetting

j

if it is warm and goes at once into active fermentation. But under no other circum-

stances will it bear wetting. ’ ’

j

By comparing the weights of the fermented and unfermented leaf, it

I

was found that a quantity of tobacco weighing 3,076 lbs. before casing

!
and fermenting in bulk was decreased in weight only 8 lbs. after fer-

I

menting and 3 of the grades of tobacco fermented were damper at

i

the end of the process than before they were dampened at the begin-

! ning of it. The fermented tobacco dried out somewhat rapidly in the

I

cases.

j

Physiological studies on Connecticut leaf tobacco, O. Loew
{U. S. Dejpt. Agr.^ Rj)t. 66 57).—A report is given onsomephysi-

I

ological investigations of tobacco. The work deals with a number of
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questions relating to the physiology of the leaf and the chemico-physi-

ological changes which take place in processes of curing and sweating.

The acidity in the plant was greater in the morning than in the

evening. ‘‘The custom of harvesting tobacco on bright sunny days

has, therefore, a sound physiological foundation.” The upper leaves

contain more acid than the lower leaves. The acidity of the lamina

decreased as the process of curing in the plant proceeded.

The presence of diastase in tobacco leaves was determined by the

author, as was also a proteolytic enzym. The latter differs from the

ordinary tiypsin in that it can not attack fibrin and casein under

ordinary conditions, while it can attack dissolved albumen. The pres-

ence of a cellulose-dissolving enzym (cytase) in tobacco leaves was not

determined with certainty. In tests with oxidase and peroxidase both

seemed to have the main character of albumoses. Oxidase in the juice

of the tobacco leaf diluted with about 20 parts of water was killed by
heating to 66 to 67° C. for 3 minutes. The presence of certain alkalies

increases the resistance of oxidase to heat, while acids decrease it.

Peroxidase in an alcoholic mixture was killed at the temperature of

70° C., while in a mixture of ammonium sulphate the enzym was not

killed after heating for a short time to 93° C.

Since manganese has been found as a regular ash constituent of the

oxidases, it was thought desirable to see what would be the influence

of fertilizing tobacco with solutions containing manganese. A 0.1 per

mille solution of sulphate of manganese was used to water some tobacco

plants until each had received 0.6 gm. of that salt. Examination of

the ripe leaf showed no noticeable increase of oxidase or peroxidase

in the plants so treated.

A third oxidizing enzym in the tobacco plant, to which the name
catalase is given, was observed. It occurred in the unfiltered juice of

fresh tobacco leaves.

“This enzym is killed at 72 to 75° C. (161 to 167° F. ). It is an oxi.lizing enzym,

[but] it differs essentially from the ordinary oxidase and peroxidase.

“This enzym is the most durable of those in the tobacco leaf under ordinary cir-

cumstances, since it occurs in tobacco even over 6 years old, in which no trace of

other enzyms, not even of the peroxidase, can he found.

“It is certainly an important factor in the heating up of the tobacco pile, as recent

experiments with fermenting tobacco have shown.

“Thd general occurrence of this enzym in plant as well as in animal cells suffices

to indicate a highly important physiological role. It is probably intimately con-

nected with the process of respiration. The following two hypotheses as to its func-

tion appear the most probable to the writer: (1) Since many oxidative processes lead

to the formation of hydrogen peroxid as a by-product, it is important that such a

poisonous by-product be at once destroyed when accidentally formed in the cells in

the course of the respiratory oxidations. (2) This enzym may have the office of

loosening affinities in fatty acids and sugar in order not to tax the chemical energy

of the protoplasm itself too heavily when these compounds are consurhed for the

purpose of respiration ,

”
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The mosaic disease of the tobacco plant is discussed in considerable

detail, some hg'ures being given to show the decreased malic-acid con-

tent of the pith, midrib, and lamina of the leaves of diseased over

healthy plants.

Tests for oxidase in fresh-cured and fermented tobacco are given in

detail, and some results obtained in testing for these enzynis in differ-

ent tobaccos are reported. Methods of testing for catalase and the

results obtained with various tobaccos, as well as of cigars of com-

merce, are also recorded. The “grain” of tobacco was found to be

formed during the curing process.

Other subjects discussed in this bulletin are the contents of the

tobacco leaf, ripening, behavior of the oxidizing enzyms in the curing

process, development of the brown color in curing tobacco, cromo-

gens of tobacco, sunburn of tobacco leaves, “white veins,” “salt-

peter” on tobacco, bacterial hypothesis of sweating tobacco, sweating

must}’^ tobaccos, aroma of tobaccos, nitrite content in sweated tobaccos,

and the amount of heat produced by sweating in bulk.

Report on field experiments 1899, D. A. Gilchkist {Jour. Univ. Extension Col..,

Reading \_England'\, Sup. 9, 1900, pp. 7-47, 52-54, 59-68).—The experiments here

recorded were made at a number of different centers. The data given cover the results

obtained in fertilizer tests for meadow lands and pastures, oats, mangels, swedes, and

potatoes; the use of various seed mixtures for hay and pasture
;
tests of varieties of oats;

and rotation experiments. Suggestions for the manuring of various crops are added.

Kentucky forage plants—the grasses; analyses of some Kentucky grasses,

H. Garman and A. M. Peter {Kentucky Sta. Bui. 87, pp. 55-122, pis. 14)-—In part 1 of

this publication notes are given on 141 species of native and introduced Kentucky
grasses. Many of the grasses have been grown for a number of years on experi-

mental plats at the station and their comparative values noted. Considerable data

on the appearance, growth habit, and value as forage crops of the more important

species are recorded, including some statistics on the State production of corn and

wheat.

Part 2 gives the results of analyses with reference to food constituents of the air-

dry and v/ater-free material of 79 samples of grasses cut at different stages of growth

and comprising 31 species. Analyses of the hay and seed are frequently included.

Drought-resisting forage plants at the cooperative range experiment sta-

tion, Highmore, S. Dak., J. H. Shepard and D. A. Saunders {South Dakota Sta.

Bui. 66, pp. 35-52).—The data here given with the different forage plants have been

reported by the Division of Agrostology of this Department (E. S. R., 12, p. 332).

The mechanical and chemical analyses of the soils of Highmore are added.

Analyses of sugar cane and sugar beets, A. M. Peter {Kentucky Sta. Rpt. 1898,

pp. XVII-XXI).—Tabulated results of analyses with reference to sugar content of 8

samples of sorghum and 105 samples of sugar beets.

The area of leaf surface on the topped tobacco plant, E. H. Jenkins {Con-

necticut State Sta. Rpt. 1899, pt. 3, p. 297).—This was determined by stripping off

the leaves from the topped tobacco plant, carefully tracing the outlines of each leaf

on rectangular sheets of paper whose area and weight were known and then cutting

out the traced leaves with scissors. By weighing the leaf figures and cuttings sepa-

rately it was calculated that the 18 leaves taken from the topped tobacco plant

investigated had an area of 27.2 sq. ft. “Reckoning 7,700 plants to the acre it would
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appear that the leaves from 1 acre of Connecticut Habana tobacco at harvest time
'

would cover 4.8 acres.”

Bacteria for lupines—inoculation tests with, soil, C. Schreiber {Rev. Gen.

Agron., 9 {1900), No. 7,pp. S02-304)

.

—The use of 6,000 kg. per hectare of soil from an

old lupine field resulted in an increase of yield of lupines grown on uninfected soil

from 17,600 kg. per hectare where no inoculating soil was used to 40,100 kg. per

hectare.

The effect of quicklime on the root bacteria of legumes, Salfeld
(
Deut.

Landw. Presse, 27 {1900), No. 75, p. 932).—The author’s experiments with quicklime

on poor sandy soil in 1894 led him to the conclusion that it was harmful to the

growth of root tubercles on field peas, lentils, garden peas, and Lathyrus dymenuni

(E, S. R., 6, p. 533). Later field and pot experiments have shown that the poor

results obtained in 1894 on the limed plats must have been due to some other cause,
i

since the legumes have been grown with 3 times as much quicklime applied per acre
|

and the bacteria in nowise hindered in their action. On the other hand, the pres-
|

ence of the lime seemed to permit of their greater development.
j

HORTICULTURE.

Fruits, vegetables, flowers, and ornamental shrubs at the

Experimental Farms in Canada, W. T. Macoun, W. S. Blair,

S. A. Bedford, A. Mackay, andT. A. Sharpe {Canada Expt. Farms
Rpts. 1899, pp. 73-91^, 100-10

li,, 109-113, 133-137, 369-381, 315-331^,

363-383, 14,11-173Ip, figs. 13).—Separate reports are here given for tests

of large numbers of varieties of vegetables and orchard and small

fruits. At the central station in Ottawa, and at each of the branch

stations in the Maritime Provinces, Alanitoba, Northwest Territories,

and British Columbia, lists of seeds and cuttings distributed by the

stations, and of the vegetables recommended to farmers are given,

together with notes on the character and adaptability of various fruits,

flowers, and shrubs to their respective localities. The report of the

horticulturist, W. T. Macoun, at the Central Station includes an account

by two farmers of the successful growing and fruiting of apples,

plums, cherries, pears, and small fruits in high latitudes (48° 26"),

where temperature variations ranged between —40° and -f-104° F.

The secret of success in these regions seems to lie largely in removing

the snow from the roots of the trees during the winter so that the

ground will freeze to a depth of 4 or 5 in.
,
after which snow and straw

may be placed at the base of the trees in order to prevent alternate

thawing and freezing before fine weather comes in the spring. Many
varieties of apples do not succeed in Ottawa. They are subject either

to sun scald, root killing, or killing of the terminal branches. Experi-
,

ments in top grafting to overcome these obstacles are being conducted, j

Experiments in spraying plums, cherries, and apples with whitewash
|

in winter to retard the blossoming period in spring are reported at

the same station. The retarding of the swelling of the buds was quite

marked with plums and cherries, but the difi'erence in dates of bloom-
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ing was A^ery slight. A considerable number of the Idossoms of the

plum were killed by the whitewash. The whitewash appeared to have

but little effect in retarding the swelling of the apple buds. A record

of the relative dates of blossoming of the different A^arieties of apples

at the Central Station is given.

Roses at the Maritime Experiment Farm haA^e been successfully

protected during the winter bA" placing barrels Avith the heads knocked

out over the base of the bushes and packing with A^arious materials,

one of the most satisfactoiy of which was clean straAV. Notes on the

culture and dates of blooming of 58 A-arieties of liardA^ ffowers are

recorded, as is also data for an experiment on the effect of remoAung

the suckers from the base of sweet corn in the production of ears. No
conclusiA^e results were obtained. Soaking sweet-corn seed 24 hours

in warm water before planting proved of no A^alue.

On the use of commercial fertilizers for forcing-house crops,

E. H. Jenkins and AV. E. Britton {Connecticut State Sta. Bjot. 1899^

ft. 3 ^ 2?2}. 219-235 —The Avork here reported was begun in 1894,

and the results secured up to 1897 have been published (E. S. R., 10,

p. 2-1:6).

Tomatoes (pp. 219-224).—PreAuous experiments with this crop haA^e

shown that larger crops of tomatoes, normal in size, color, taste, and

chemical composition, could be groAvn in a soil of coal ashes and peat

moss by the aid of commercial fertilizers than in a rich compost with

or without commercial fertilizers. Experiments in 1898 showed that

28 oz. of nitrogen, 6 of phosphoric acid, and 21 of potash applied to

each 100 sq. ft. of bench space of coal ashes and peat moss was exces-

sive and injured the plant. Lorillard proA^ed superior to either Acme
or Essex Hybrid for forcing.

In 1899 soils of compost and of coal ashes and peat Avere placed in

alternate plats throughout the forcing house and 2 crops of Lorillard

tomatoes grown. Three plats were filled with compost which had

been ‘‘sterilized” by heating 1 hour with steam. Nitrogen Avas fur-

nished to the different plats in the form of nitrate of soda, cotton-seed

meal, and fine bone, respectAely.

“There Avas practically no difference in the aA^erage yields from plats dressed AAlth

nitrogen in nitrate of soda, cotton-seed meal, or ground bone. The yield from plats

dressed AAuth bone AA^as slightly beloAv the others. The soil of coal ashes and peat on

the aA^erage yielded more tomatoes than the compost.
‘

‘ Sterilizing the compost by heating for 1 hour Avdth steam caused it to produce a

heaAuer groAAdh of plant and a smaller yield of fruit. A poor subsoil AA'hich AA'as used

in the benches, AA'hether fertilized AAuth chemicals or not, i3roduced only about J as

much Aveight of tomatoes as the compost. Sutton Best of All gaA'e a slightly larger

yield than Lorillard as AA'ell as feAA er and heaAuer fruits per plant. It Av^as someAA’hat

later in blossoming and maturing fruit. It does not appear to be greatly superior to

Lorillard as a forcing A^ariety .

’ ’

The pollination of tomatoes in this experiment AA^as secured by hold-
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ing a spoon or ladle under each blossom and tapping the flower lightly

from above. The jarring of the flower shakes the pollen into the

spoon and brings the stigma into contact with it, pollination thus being

secured. A new method was tested in 1899. The corolla of the flower

was pulled away after it had fully opened.

[In doing this] ‘‘the anthers are broken open and the pollen, if ripe and dry,

escapes into the air and some usually reaches the pistil of the flower and fertilizes

it. . . . Blossoms pollinated in this manner produced as many fruits as where the

spoon method was used. . . . The spoon method, however, took less time and it

seems more likely to effect cross-fertilization.”

Lettuce (pp. 221—226).—Results obtained subsequent to 1896 have been

reported (E. S. R., 8, p. 405). The plats in the forcing house were 5f
in. deep and contained 14.5 sq. ft. of surface each. Ten plats were filled

with a rich compost of rotted turf and horse manure, and 10 with coal

ashes sifted through a sieve with 4 meshes to the inch. The coal ashes

were mixed with 5 per cent peat moss passed through the same sieve.

During the season 3 crops of White Tennis Ball lettuce were grown on

each of the plats. The yield of lettuce was smaller on sub-watered

than on surface-watered plats with both kinds of soil. With the mix-

ture of coal ashes and peat moss, applications of 162.9 gm. of nitrate

of soda, 49 gm. of dissolved boneblack, and 88.8 gm. of muriate of

potash gave as good results as larger amounts of these ingredients.

“The yield from plats of coal ashes alone was decidedly less than from the mix-

ture of ashes and peat moss. From the compost soils to which only small quantities

of nitrate were added no larger yields were got than from the corresponding ashes

and peat plats, but when to the compost were added the same amounts of fertilizers

as to the ashes and peat, the yields were larger from the compost. In all cases more

marketable heads were got from the compost plats.”

The following year mixtures of from 9 to 12 per cent of peat moss

with coal ashes proved a better soil medium for lettuce than mixtures

containing less than these amounts. In soil containing 12 per cent of

peat moss, 1,000 plants, roots and heads, removed 443 gm. of nitrogen,

equivalent to 6i lbs. of nitrate of soda; 185 gm. of phosphoric acid,

equivalent to 3 lbs. of dissolved boneblack, and 697 gm. of potash,

equivalent to 3tV lbs. of muriate of potash.

In 1898 a black swamp muck of the neighborhood, which contained

no fiber, proved inferior to peat moss as a soil medium for lettuce.

“A number of comparisons were made of the growth of lettuce on rich compost and

of its growth on the same kind of compost which had been sterilized by heating it for

1 hour with live steam, which raises the temperature of the soil to above 100° C. . . .

In every case a better crop was grown on sterilized soil than on the corresponding

plats untreated. Lettuce transplanted only once was much larger and heavier than

that which was twice transplanted. Fertilizer chemicals depressed the yield in each

case, while the addition of lime did not greatly affect the weight or quality of the crop.”

Carnations (pp. 226-235).—For a previous report see E. S. R., 10,

p. 245.
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“ In the season of 1897-98 the largest number of blooms per plant was j^roduced on

rich cornpost to which nitrate of soda, dissolved boneblack, and muriate of potash

had been applied at the rate of 620 gm., 154 gm., and 422 gm., respectively, per 100

sq. ft. of bench space, while the compost without fertilizers gave a slightly smaller

yield of blooms than the soils made of coal ashes with 3 per cent of peat, to which

were added 1,240 gm. of nitrate of soda, 462 gm. of dissolved boneblack, and 844 gm.

of muriate of potash per 100 sq. ft! of bench space.”

Ill 1899, 7 carnation plats were tilled with a mixture of 184: lbs. of

bituminous coal ashes and lbs. of peat moss, 3 with compost, and 2

with compost sterilized by heating for 60 minutes in steam. All the

plats tilled with ashes and peat and one of the compost plats were fer-

tilized with various amounts of nitrogen in the form of nitrate of soda,

cotton-seed meal, or bone dust, phosphoric acid in the form of dissolved

boneblack, and potash in the form of muriate. The varieties Day
Break, Thomas Cartledge. and Lizzie McGowan were used in the test.

“The 4 plats which contained the mixture of coal ashes, peat, and commercial

fertilizers yielded a larger number of blooms, a greater weight of blooms, and

blooms of somewhat larger size, on the average, than the 2 plats which contained

rich unsterilized compost.

“Plat 183, of sterilized compost, yielded more blooms than any other in the

experiment, though the average weight of blooms was not as great as of those grown
in the coal ashes and peat moss. The other plat of sterilized soil, Xo. 185, gave a

very small yield. 'U"e believe this is explained by the fact that, through an over-

sight of the attendant, it was omitted in the Avatering on a bright day and the plants

were badly Avilted. This plat yielded less than any other.

“The comparison of the different forms of nitrogenous fertilizer indicates that

fairly good results may be obtained with either nitrate of soda, cotton-seed meal, or

bone. Plat 178, to which bone Avas added, yielded a larger number of blooms than

any other. The blooms on the aA^erage Avere not larger than those from plats Avhere

nitrate or cotton-seed meal was used. The nitrate plats produced blossoms haA'ing a

greater aA^erage Aveight, diameter, and length of stem than those from plats Avhere

other forms of nitrogen Avere used.”

Representative blooms from dilferent plats were analyzed, and from
the results the amounts of fertilizing materials removed were calculated.

Tomatoes, F. S. {Alabwma College Sta. Bui. 108, JW-
figs. 2).—The author purposes to give in this bulletin an outline of the

methods employed by the best commercial tomato growers in the lati-

tude of the station. The topics discussed include soils and fertilizers,

plant growing, cultAation and training, pruning, diseases and insects,

varieties, and marketing Some results obtained in tomato growing
at the station are included under the dilferent headings. The diseases

are noted elsewhere.

An account is given of growing Irish potatoes, peppers, eggplants,

and tomatoes on plats fertilized alike as regards acid phosphate and

cotton-seed meal. Two of the plats received in addition kainit at the

rate of 1,500 lbs. per acre, 2 lime at the same rate, 2 were used as

checks, and 2 others had Bordeaux mixture poured along the furrows.
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The object of the experiment was to prevent the bacterial wilt. This

was not present, but the Sclerotium wilt, black rot, and Alternaria

leaf blight were more or less prevalent. The effects of the different

treatments are noted in some detail. The Bordeaux mixture largely

prevented the Alternaria leaf blight. The Sclerotium wilt was espe-

cially abundant on the potatoes where kainit had been used, a decreased

yield of 60 per cent occurring on these plats. Tomatoes on the kainit

plats were remarkably healthy, and their longevity considerably pro-

longed.

Lemon Blush has been one of the most satisfactory varieties of toma-

toes grown at the station for midsummer and fall crops, and is recom-

mended for home use. In planting for the market it is recommended
that 4 or 5 of the best kinds of tomatoes be planted rather than to rely

on any one variety alone.

Watermelons and muskmelons in South Dakota, N. E. Hansen
and W. S. Thornber {South Dakota Sta. Bid. 67 55-102^pls. 7).

—

Results are here reported in tables and descriptive notes of tests

of a large number of varieties of foreign and American watermelons

and muskmelons during the years 1898 and 1899, Most of the

foreign melons were of Russian and Asia Minor origin. The results

of the tests show that the American muskmelons are much better

adapted to the locality of the station than any of the foreign varieties

tested. The smaller varieties proved earlier than the larger ones and

are therefore preferred for localities where the growing season is short.

From the standpoint of productiveness and quality Jenny Lind was

the best variety grown. Larger earlier sorts were Earliest Ripe,

Extra Early Citron, and Nectar of Angels. Other smaller varieties

which were both productive and of excellent quality as well as early

are as follows: Emerald Gem, Prolific Nutmeg, Newport, Rockyford,

Burpee Netted Gem, Round Netted Gem, and Shipper Delight. Large

varieties which were both productive and of excellent quality but late

were Early Bristol, N. K. and Co. California Cream, and Chicago

Market.

Of the 52 foreign watermelons tested, only 1 was found superior in

earliness to the 106 American varieties grown. From the earliest

watermelon of this variety pure seed was selected and sown. By con-

tinued selection it is hoped to increase the earliness of this variet}^

American varieties ripe September 6 were Light Green Rind Icing,

Pride of Georgia, Russian Mennonite No. 7, Peerless, U. S. Dept. Agr.

No. 23, Salzer Fourth of July, and Phinney Early Oval. Varieties

ripe September 13 were Vick Early, Ruby Gold, Green and Gold,

Phinney Improved, IT. S. Dept. Agr. Nos. 72, 18, 92, and 88, Mountain

Sweet, Black Diamond, Fordhook Early, Wisconsin Hybrid, Extra

Early, and Jones.

I
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A fqw S^arieties of citrons were grown as well as the orange melon

and vegetable pomegranate. Suggestions regarding the preparation

and use of the latter are given.

The apple orchard, J, C. Whitten {Missouri Sta. Bui. 4^,

Jigs. 6).—For the past 5 years, experimental orchard work has been

under way at the station along several lines.

Previous ])re2^aration of the soil (pp. 3-7).—In 1895 young apple

trees were planted on old, well-tilled heavy clay loam. Before plant-

ing, half the orchard was plowed deep and subsoiled while the other

half was simply plowed deep. Subsequent cultivation was the same

on both halves. No difference was noticed in the growth of the trees

on the two portions of the orchard or in the subsequent condition of

the land, and the amount of washing seemed to be about the same on

both halves. The author states that while subsoiling may be benefi-

cial on some soils, on soils similar to those noted only deep thorough

plowing is necessary.

A young orchard was planted on newly cleared timber land. The
location was a steep rocky bluff. Strips 6 or 7 ft. wide were plowed

for the trees. The remainder of the land was left undisturbed to pre-

vent washing. The trees planted on the land thus prepared made an

excellent growth; the apple roots followed the decaying timber roots

down among the rocks and the natural woods’ mold and the sprouts

which were left to decay formed an excellent mulch to prevent the soil

from washing. The author considers this land, which is too rocky and

steep for ordinal*}" cultivation, an ideal place for an orchard. It

requires much less cultivation than land that has long been tilled and

thoroughly subdued. In clearing such lands for orchards, the author

advocates the cutting of the trees as near the ground as possible to

facilitate cultivation.

When orchards are planted on the hard-pan lands of the State, the

hard pan may be loosened by exploding a small charge of dynamite in

the bottom of each tree hole. This method, however, is expensive.

It is recommended, therefore, to prepare the soil by previous cropping

with clover or cowpeas.

The relation of cultivation to the development and groioth of apple

trees (pp. 7-15).—This subject has been studied for a period of 5

years. Measurements have been taken of the average annual growth
of trees receiving good cultivation, of those receiving partial cultiva-

tion, of those in clover and some in blue grass sod. In taking these

measurements, a strenuous effort has been made to truly represent the

average growth of trees under these various conditions of culture.

Measurements have been confined to the leading branches of normal

trees. Where trees have suffered from blight, accident, or other con-

ditions unusual to other trees in the same orchard, they have been
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rejected. Wherever pruning* has ahnormally affected the growth,

such trees have not been considered. Measurements were made of

all the leading branches on about 600 trees, through four seasons’

growth.’" The observations have been made on Ben Davis, Jonathan,

Jenet, and miscellaneous varieties of apples. The rainfall for the

growing season of each of the years 1894 to 1898 inclusive is also

given. Tabular results of the measurements show that the greatest

growth has been made by those orchards that have been cultivated

most, and that “cultivated trees make a more uniform growth than

trees not cultivated. ” The more the trees acre cultivated the less they

are affected by drought. This is considered the most important point

in the cultivation of orchard fruits in Missouri.

‘
‘ The unfavorable effects of drought on uncultivated trees are more apparent the

succeeding season than they are during the dry year itself. A marked falling off in

height growth, and a generally devitalized condition of the trees, may he looked for,

in uncultivated orchards, for a year or two following an excessive autumn drought.
‘

‘ During 1898 more trees died as a result of the previous dry autumn than died

during 1897. The unfavorable effects of this drought are yet (1899) apparent in

uncultivated orchards.” . . .

‘
‘ During a dry summer and autumn, the orchard soil should be kept in good tilth

until the crop of fruit and the wood growth are mature, or until rains come.

“During a wet summer and autumn, cultivation should cease early enough (August

first) for the growth to be checked and the wood ripened for winter.
‘

‘ Failure of the wood to mature iii autumn may be as often due to ceasing culti-

vation too early as it is to continuing cultivation too late. This is particularly true

when trees are loaded with fruit.”

^ Crops to he grown Ci.orchards (pp. 15-19).—The value of small fruits,

garden vegetables, cowpeas, soja beans, clover, rye, and buckwheat

is discpssed. It is stated that nothing should be grown in the orchard

which will prevent the cultivation of the tree rows. On steep hill-

sides clover is considered an especially desirable crop to grow to pre-

vent washing. It should be sown in strips running across the hillsides

between the rows and the trees given clean cultivation until they are

well established.

Cidtural methods—Implements (pp. 20, 21).—The value of different

cultural methods in the orchard is considered. Relative to the culture

of other orchard fruits the author states that peaches should be given

the same attention as apples.

^
‘ Standard pears and cherries usually succeed best if the land is cultivated until they

reach bearing age, and then seeded to clover. Dwarf pears should be given the best

of cultivation. Plums do best under clean cultivation, but the Americans will suc-

ceed fairly well in clover or even in blue-grass pasture. Japanese plums should be

treated about the same as the peach. ’ ’

A chemical study of the apple and its products, C. A. Browne,
JR. {Pennsylvania Dept. Agr. Bui. 58^ pp. J^.6; Rpt. 1899.^ pp. 5JJ-
67‘2).—The following analyses of 25 varieties of apples represent only

sound, ripe fruit which, except the summer apples, had been stored in
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li-i a cool cellar from 1 to 2 months after picking, to insure the conversion

!

of the residual starch into sugar:

Composition of the apple.

:•*
Variety.

t'
«

m.

Season.

Num-
ber of
ap-
ples.

Wa-
ter.

Sol-
ids.

i
! Total

Tn I

1

sugar
pV ! Su- i Total

,
after

1

sion.

i

Free ’

malic
acid.

Ash.
Sugar
coeffi-

cient.

'

Red Astrachan Summer

.

10
P. ct.

84. 70
P.ct.
15. 30

P. ct. •

6.67
P. ct.

3. 53|

P. ct. P. ct.

10.20, 10.38
P.ct.
1.11

P.ct.
0.37

P.ct.
67. 84

t ' Early Harvest do 10 83.82 16.18 7.24, 3.841 11.08 11.28 .87 .31 69. 72

Yellow Transparent do 4 86.17 13. 83 7.84 2.05| 9.89 9.94 .84 .27 71.87

[ Early StraAvberry ....do.... 10 84.42 15.58 5.34 4.11 9. 45 9. 66 .76 .28 62. 00

Sweet Bough do 6 8.5. 18 14. 82 7.51 2.98 10.49 10 64 .10 71.79

Butter-sweet Autumn

.

6 85. 70 14. 30 7.97 3.62 11.59 11.78 .38 .19 82. 38

Fall Rambo ....do.... 6 83.86 i6.14 6.60 4.92 11.52 11.78 .61 .25 72. 99

Baldwin Winter .

.

6 80. 36 19.64 7.70’ 6.81 14.51; 14.87 .65 .27 75. 71

King do 3 84. 30 15. 70 7.94 3.87 11.81' 12.01 .48 .27 76. 50

f Golden Russet do 10 76.64 23. 36 11.75 4.79 16.54 16.79 .70 .32 71.87

} Greening do 6 83.20 16.80 7.11 5.27 12.38' 12.66 .68 .26 75.36

Ben Davis do 6 85.04 14. 96 6.90 3.59 10.49’ 10.68 . 55 .26 71.39

Northern Spy ....do.... 4 82.43 17. 57 8. 92 4. 29 13.21 13.44 .67 .33 ' 76.49

i Do do 3 82.94 17.06 9.44 3. 25 12.69 12.86 .53 .24 i 7.5.38

^ Spitzenburgh ....do.... 3 80.02 19. 98 8. 92 5. 75 14.67| 14.98 .86 .29 ; 74. 98

! Do do 3 82.54 17.45 8. 19 5. 06 13.25 13.52 .62 .30 ' 77.48

i* Twenty Ounce do— 2 86.54 13.46 7. 27 2. 60 9.87 10.01 . 45 .17 ' 74.19

r Jonathan do 8 85.28 14. 72 7 ! 40 3. 63 11.03 11.22 .52 . 22 ' 76.22
' Canada Reinette do 6 85. 62 14.38 6. 60 3. 74 10.341 10. .54 .51 !24

;

73.29
|i Rambo . do 8 84. 30 15. 70 10. 32

1

1.74 12.061 12.15 .36 .23 77.39

F Newtown Pippin . do 6 82. 39 17. 61 6. 36 6.13 12 . 49
;
12.81 .80 .27 72. 74

r Ewalt ....do.... 6 84. 36 15. 64 8. 13 2.64 10.77: 10.91 .99 .26 69.76

York Imperial do 6 82.90 17.10 8. 65 ! 4.33 12.98; 13.21 .46 .22 77.25

i; Fallawater (Tulpahocken). do 6 84. 69 15. 31 8. 51
1

3.08 11.59, 11.75 .32 .22 76. 75
' Yellow Bellflower ....do.... 6 81.68; 18.32 8.43j 4.65 13.08; 13.32 .74 .34 72.71

; Sweet Vandevere do 6 82.25 ! 17. 75 8. 81 3.85 12.661 12.86 .26 .30 72.45

f
Bedford Red do 4 84. 96 15.04 7. 40| 3. .50 10.901 11.08 .66 .28

j

73.67

! Average of all 83. 57

1

16.43 7. C2

j

3.99 11.91j 12.12 .61 27 73. 76

The following table gives the results of the analysis of the ash of

i

the apple:

J
Composition of the ash of apple.

Constituents. Per cent. Constituents.
1

' Per cent.

Potassium carbonate (K.,C0.3)

Potassium phosphate (K3PO4)
Sodium chlorid (NaCl)
Calcium sulphate (CaS04 )

67.85
14. 55

.60
4.52
2. 57
6.97

Magnesium oxid (MgO)
Ferric oxid (Fe«03 )

Aluminum oxid (AI0O3)
Silica (SiO.i)

”

0. 59
.95
.80
.40

99.80
Calcium oxid (CaO)
Magnesium phosphate (Mg3Po08) Total

I “While the above analysis shows that the ashes of apples contain a considerable

r ;
quantity of carbonate of potassium and a small amount of the oxids of calcium and
magnesium, the statement should be made that these compounds do not exist in the

fruit itself, inasmuch as the reaction of the latter is uniformly acid. The various

bases which appear in the above analysis as oxids and carbonates exist in the apple,

for the most part, in combination with malic acid as malates.”

j
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The chemistry of the growth of the apple is discussed, and the fol-

lowing table is appended, showing the analysis of the Baldwin apple

at different periods of growth:

Comjjosition of a Baldwin apple at different 2>eriods of growth.

Date. Condition. Water. Solids.
Invert
sugar.

Su-
crose.

Total
sugar.

Total
sugar
after
inver-
sion.

Starch
Free
malic
acid.

Ash.
Sugar
coeffi-

cient.

1899. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct.

Aug. 7 Very green 81.53 18. 47 6. 40 1. 63 8.03 8. 11 4. 14 1.14 0. 27 47. 16
Sept. 13 Green 79. 81 20.19 6.46 4. 05 10.51 10. 72 3.67 53. 10
Nov. 15 Ripe 80. 36 19.64 7.70 6. 81 14. 51 14. 87 .17 .65 .27 75. 71
Dec. 15 Overripe 80. 30 19.70 8.81 5.26 14. 07 14. 35 .48 .28 72. 84

For a guide in afterripening and storing, the author advises follow-

ing the rules laid down by Thomas, which are, in effect, to keep a uni-

form temperature as near the freezing point as practicable and exclude

air currents and bad odors.

The first result of afterripening is the conversion of the residual

starch of the apple into sugar, at the conclusion of which the apple

may be said to be chemically ripe. The sugar content is now at its

highest. A table shows the later changes taking place in the Sweet

Vandevere apple in afterripening.

The most notable change is the inversion of the sucrose.

The depletion of the soil by removing a crop of apples and the

amounts of fertilizing ingredients stored up in the trees are discussed.

Under the head of apple products, a number of original analyses are

presented, and the author discusses the disposal of the large residuum

of unmarketable fruit. Attention is called to the importance of the

evaporating industry. A table of best varieties for evaporating is

listed, methods outlined, and the chemical composition of product

given. A popular treatise is given on cider making, together with

directions for the proper fermentation and racking. European and

American methods are compared and tables shown of fermented and

unfermented juices. The manufacture of cider jelly and its chemical

composition are described. An analysis of adulterated apple jelly is

presented and attention called to the amount of fictitious fruit jellies

on the market. Glucose is the most common adulterant.

The method of making and the chemical composition of apple butter

is treated. Attention is called to the danger arising from boiling this

product in copper or brass kettles.

In the discussion of apple pomace, the author calls attention to the

low value of this product as fuel, fertilizer, or food. It has some

value in each of the above uses, but it is far more profitable to add

small amounts of water to it and repress, using the juice obtained for

jelly or vinegar. The chemical composition of first and second press-

ings is tabulated.
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An outline is given of the manufacture of vinegar Iwth by the slow

and the’ quick fermentation processes. The product of the latter

process is apt to be more uniform, though the former possesses the

liner flavor and aroma. Tables of analyses are presented of pure cider

vinegar completely and incompletely fermented. The latter contains

alcohol. The adulteration of vinegars is shown, with tables of anal}^ses

of the same. The most common adulterants are caramel, molasses,

sugar, glucose, and cider jell}^ The presence of adulterants can usu-

ally be determined by polarized light. The methods of analysis are

explained and the results amplified by tables.

Plums—a comparison of varieties, W. J. Green (O/iio Sta. Bui.

113^ pp. 151-163., jigs. 13).—The station plum orchard was started in

1893. Up to the present time about 175 varieties have been planted

and nearly one-half of these bore fruit in 1899. The difi'erent varieties

are classified into groups, the characteristics of the groups noted, and

the A^arieties under each group which ha\"e been grown at the station

are characterized. Native plums are diAuded into seA^eral groups. It

is said of them that as a whole they are less injured by the curcidio,

are not so liable to rot, and are hardier than the European varieties.

The}^ are infertile when planted alone, and where a few varieties are

planted care should be taken to select varieties which bloom at about

the same time in order to insure fertilization of the blossoms. The
following are considered the best varieties among the several groups:

Americana group—American Eagle, Champion, Hawkeye, Illinois,

Ironclad, Louisa, Rollingstone, and Weaver. Miner group—Forest

Rose, Miner, Prairie Flower. Mild Goose group—Choptank, Milton,

Poole Pride, Wild Goose, AThitaker. Wayland group—Golden Beauty,

Reed, Sucker State, Wayland, Aloreman. Cliichasaw group)—Newman,
PottaAvattamie, Yellow Transparent. Triflora group)., or Japanese

plums—Abundance, Chabot, Burbank, Ogon, Red June. Domestica

group—Arch Duke, Bradshaw, Coe, Golden Drop, Grand Duke, Ger-

man Prune, Gueii, Imperial Gage, Lincoln, Prince of Wales, Reine

Claude de Bavay, Yellow Egg. Hybridplum—Gold and Juicy.

An observation of the effects of nitrogenous fertilizers on Califor-

nia privet, W. E. Britton {^Connecticut State Sta. Bpt. 1899^ p)t. J,

pp. ^17., 218^ jig. i).—In connection with the propagation of California

priA^et {Ligustrum ovalifoliuni) for use as a hedge, observations were
made on the efiect of nitrogen in the form of nitrate, cotton-seed meal,

and ground bone. The prLet was grown in 5-in. pots of sandy soil,

practical^ free from humus, to which 1 gm. of carbonate of lime, 0.8

gm. of dissolved boneblack, and 0.4 gm. of muriate of potash were
added. To a part of the pots 0.2 gm. of nitrogen was used in the form
of sodium nitrate, cotton-seed meal, or fine, hard, raw bone. Others

receLed no nitrogen. ‘‘The plants in soil to which nitrate had been

added were much larger than any others and the foilage Avas of a darker
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green color. Those in soil to which cotton-seed meal was applied made
only a fair growth, while the effect of the bone fertilizer was scarcely

apparent.” At the end of the experiment the check plants measured

from 7 to 10 in. high; plants fertilized with nitrate of soda, 24 to 30

in. high; with cotton-seed meal, 15 to 16 in. high, and with fine raw
bone, 9 to 10 in. high.

Note regarding the effect of the winter upon chestnut grafts and
scions, W. E. Britton ( Connecticut State Sta. Rpt. 1899^ ^ot. 3^ j?.

239).—Chestnuts grafted at the station in 1898 (E. S. R., 11, p. 742)

were examined during the summer of 1899. . The early set scions that

had made the largest growth were found to be least injured by the

winter. Scions set later than June 15 were all dead.

“One scion set May 6, which made a growth of over 6 ft. in 1898, lived through

the winter and made a total growth of over 21 ft. in 1899. Others set the same day

and which grew well in 1898, also made a good growth in 1899 and were then killed,

presumably by the extreme drought which prevailed through the latter part of the

season. So that with the combined effect of winter and drought, the percentages of

scions set in 1898 and now alive is very small.”

The scions set in 1899, although apparently healthy, appeared to

have been injured by the winter. Others started and were killed by

drought. But few were alive at the end of the season.

The report of the hor^’ rist, L. C. Corbett ( West Virginia Sta. Rpt. 1899,

pjj. 36-45, figs. 5).—An outline is given of the work of this department in hand and

of that contemplated. A detailed account, with illustrations, is given of an improved

auxanometer and a transpiration apparatus, with some explanations as to the uses of

these instruments in studies of plant physiology.

The cultivation of horse radish
(
Queensland Agr. Jour., 7 {1900), No. 3, p. 233 ).

—

Methods of culture observed in Bohemia are given.

Canning corn and vegetables, R. H. Price {Farm and Ranch, 19 {1900), No. 42,

pp. 10, 11).—Some of the advantages of running a cannery in connection with truck

gardening operations in Texas are noted and data given showing the cost involved.

The propagation of high-grade fruit, G. E. Powell {Ontario Fruit Orowefs

Assoc. Rpt. 1899, pp. 32-47).—A popular article dealing especially with the propaga-

tion of the apple and the use of crimson clover as a cover crop for the apple orchard.

Observations on the fertilization of peach orchards, E. H. Jenkins {Con-

necticut State Sta. Rpt. 1899, pt. 3,pp. 283-285).—A report of progress on experiments

in fertilizing Mountain Rose, Champion, and Early Rivers peaches with ashes and

different amounts of muriate, and sulphate of potash, and cotton-seed ineal. The
orchard was set in 1894 and a crop of peaches was secured in 1899. The yields

secured from the different plats are reported as a matter of record. No conclusions

are drawn.

Distribution of sugar, acid, and tannin in pears, W. Kelhofer {Jahresber.

Wddensweil, 6, p. 68; abs. in Jour. Chem. Soc. [London], 78 {1900), No. 453, II, p.

497).—Determinations of these constituents in the skin, fruit, core, and whole pear

are reported. The amounts found in the whole pear were as follows: Sugar, 8 per

cent; acid, 12.61; tannin, 2.05.

Prune curing in France {California Fruit Grower, 25 {1900), No. 632, p. 1).—The

process of curing in vogue at Agen is described.

Drying fruit, Held {Wurttemberr. J^Ichnbl. Landw., 1900, No.31,p. 504).—Brief

directions for preparing and drying apples, pears, quinces, and cherries.
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Leng-th of canning season, H. Dyer {Pacific Rural Press, 60 {1900), No. 4-, P-

\ [ S£).— table is given showing the duration of the fruit-canning season in California

cl for 37 consecutive years for fruits and vegetables. The whole season extends from

0
' April 6 to December 1.

ij

Commerce in large fruits, J. W. Robertson
(
Ontario Fruit Growers’ Assoc. Rpt.

i 1899, j)p. 76-91).—A popular discussion of the shipment of apples from Canadian

ports, together with statements of dealers and others regarding the requirements of

foreign markets.

Grafting the mango tree, H. Knight {Queensland Agr. Jour., 7 {1900), Nos. 1,

ji pp. 41, 43, pis. 2; 2,pp. 149-151).—The author states that this fruit can be easily and
I successfully grafted at any time whether the sap is active or dormant. The first

j

three months of the growing season, however, when the sap is most active, is pre-

ferred. Pieces of bark without any portions of adhering wood are recommended for

I
use as grafts. Sections of the mango tree, it is said, will keep good for grafting pur-

’ poses from 3 to 6 months, depending upon the variety and constitutional vigor of

the specimen. Directions for grafting mangoes and illustrations of grafts are given.

Pruning the magnolia, S. Mottet {Rev. Hort, 72 {1900) ,
No. 17, pp. 490, 491)

.

—
All the principal branches of Magnolia abovata lenei were severely headed in before

the flowers opened in the spring. As a result scarcely any flowers were produced

that year, but the following spring an unusually abundant fiorification took place.

FORESTRY.

Forest trees and shrubs, A. Mackat ( Canada Expt. Farms Rpts.

1899, pp. 37^-376).—A report is given on the forest trees and shrubs

under observation at the Northwest Ik: ly Farm. Since 1895

investigations have been conducted on the cost of planting and culti-

vating forest trees. This test is closed with this report, as the trees

now cover the ground so that no further cultivation will be given. It

was found that the cost of planting and cultivation of box elders set

at different distances from 2^ to I ft. varied from 16.55 to $7.60 per

half acre. For green ash set 2^ ft. apart each way, the cost was

$7.61. When the seed was sown directly in the ground the cost was

somewhat greater than when the trees were started in a nursery and

afterwards transplanted.

The arboretum is said to contain at the present time 371 species and

varieties of trees and shrubs, a considerable portion of which, it is

believed, will prove hardy in this climate. A list is given of 10 forest

trees suitable for the Northwest Territories. The species recommended
are box elder, American cottonwood. Balm of Gilead, American larch,

American elm, green ash, sharp-leaved willow, trembling-leaved pop-

lar, Eiga pine, and Norway spruce. Each of these trees is described

7.
brieffy and its relative value for different purposes indicated.

;

' Importance of forest tree growing, D. C. Burson {Forester, 6

{1900), No. 3, pp. 57, 58).—Extracts are given of a paper read by the

author, in which some of the more important uses of timber are men-

^ tioned. The rapidity with which the forests are disappearing and the

ft vast extent of wood-working industries are -said to attract immediate

B attention to the financial side of forest Iree growing. It is stated that

K 13411—No. 6 5
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10,000,000 acres of forests are denuded annually, and these should be

replanted in order to preserve the equilibrium. By the proper selec-

tion of soil, choice of trees, care in planting and cultivating, it is

believed that this could be successfully done.

The forestal conditions and silvicultural prospects of the

coastal plain of New Jersey, J. Gifford State Geol. New
Sergey

^ 1899^ yjp. %S5-S18^ ph. 16).—The coastal plain of New Jerse}^

is said to embrace about 2,500 square miles, 75 per cent of which is

wooded. It is slightly rolling, seldom exceeding 200 ft. above sea

level. Light sandy soils predominate, althotigh there are many places

where heavy clay and coarse gravel are found as well as clay loams

and mucky swamp lands. The different species of trees found in this

region are enumerated, their uses and distribution being described.

Suggestions are given for forest policy to be adopted by the State as

well as silvicultural methods. By selection of proper species, plant-

ing, and proper care in the prevention of forest fires, the author

believes the region could be reforested so as to be of greater economic

value than at present. Descriptive notes are given on a number of

regions in Europe which are similar to southern New Jersey where

reforestation has been successfully carried out.

Forest planting in Norway, Deinboll {Forester^ 6 {1900)., No. J,

pjj. lf.9-52).—The former condition of the forests of Norway are

described and their present character contrasted. It is stated that a

large part of the country is almost barren of timber, so much having

been cut away that one-half the country has not enough timber for

building purposes and one-fourth not enough for fuel. The amounts

cut each season are mentioned and the necessity for replanting is shown.

The first artificial planting was begun in 1869 at Bergen, Norway. At
the present time the government maintains six large and a number of

smaller planting schools, which annually plant about two and a half

million trees. The necessity for extending this work is shown and

suggestions offered of possible means for the improvement of forest

conditions.

Conifers at Murthly Castle, Scotland {Garden., 57 {1900)^ No. lIiS7.,

pp. 358., 359., figs. 2).—An account is given, of the rate of growth and

present condition of a number of species of coniferous plants which

have been growing for nearly half a century on this estate. The results

do not represent single individuals, but a large number of representa-

tives of the different species. A number of the trees are said to have

been severely injured by the cold weather of the winter of 1894-95,

when for several days the temperature was below zero F. The results

of some of the measurements as well as the ages of the trees are given

in the following table:
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Groirth of CO)lifers at Mui'thJy Castle, Scotland, March 24, WOO.

Species.

Sequoia riigaiitea

Ahiexmcnzicsi
PiuuH monticola
^Ira uca)'ia im hrtea ta

Abie.'f intn^opo
Abies maguiflea
Abies douglasi
Abies grandis
Abies aTbertimia
Abies nob itis

Abies nordmanniana
Abies hookeriana

Date of
plant-
ing.

Height.

Cir-

cum-
ference
5 feet
high.

Species.
Date of

plant-
ing.

Height.

Cir-
cum-

ference
5 feet
high.

1857

r .

Feet.

74. 11
Feet.

10.7 Cedrus deodar 1842
Feet.

61.2
Feet.

7.4
1845 105. 10 11.3 Ceelrus libana 67.0 12.5
1850 79.2 6.2 Cryptomeriajajjon ica . .

.

! 1852 41.7 4.3
1847 51.0 4.8 Libocedrus elecurrens 1 . . 38.0 4.5
1847 42.6 7.10 Thuja gigantea 1862 57.0 3.7
1867 43.3 3.8 Cupressus lawsoniaita ... 1859 48.7 4.2
1847 97.4 9.1 Abies ajanensis 1885 ‘24.0 1.7
1852 79.10 6.1 veitchi 1885 20.9 1.4
1860 72.1 6.4 Abies concolor 1885 20.1 1.5
1847 92.8 6.6 Abies orientalis 1852 49.0 3.0
1854 74.0 4.9 Pitins jeffreyi 57. 0 4.9
1862 39.6 4.0 English yew 30.0 14.3

Wliat the experimental farms have done to stimulate tree planting-,

W. Saundees {Canada Expt. Farms Rjfls. 1899, fl)p. 42-45).—Experimental forest tree

planting was begun in 1888 and has been carried on at the Central Farm as well as

a number of branch stations since that time. There are now growing on the 5

experimental farms a total of 245,000 trees. In addition there have been distributed

from this station 1,261,000 forest trees and 14,000 lbs. of forest tree seeds. The results

of this work are said to be everywhere apparent, small plantations of forest trees fur-

nishing shelter for gardens, buildings, and stock, as well as making dwellings more
attractive. Experiments have shown that the box elder is one of the most i^romising

forest tr^es and, as it begins to produce seed when 6 or 7 years old, it is possible to

reproduce this species quite rapidly.

Forest belts, W. T. Macoux {Canada Expt. Farms Rpts. 1899, pp. 117-123).—In

the Report for 1897 (E. S. R., 10, p. 855) the condition of the forest belts at that time

was reviewed and measurements given of the trees at the Central Experimental Farm.

In the present report additional measurements are given, this time the diameter of

the trees at the height of 4 ft. 6 in. from the ground being recorded. Owing to

unsuitability of soil and climate, the specimens of red maple, Norway maple, Euro-

pean mountain ash, buttonwood, horse chestnut, and Kentucky coffee tree have

been removed. An account is given of the trees planted in forest belts in 1899, in

which about 5,000 trees of 10 varieties were set out. The condition of the arboretum

is outlined, together with brief notes on the additions to the arboretum and botanic

garden.

Forest tree shelter belt, S. A. Bedford {Canada Expt. Farms Repts. 1899, pp.

819-321).—A report is given on the forest tree shelter belts which were planted at

the Manitoba Farm in 1889. This shelter belt was composed principally of box
elder, elm, ash, Ijirch, cottonwood, poplar, spruce, pine, and arbor vit?e. The pines

and spruces have been injured by the more rajiid growing of the deciduous trees.

For general planting of wind-breaks in Manitoba, the author recommends the use of

box elder, elm, ash, and poplars. The box elders andpoi^lars should be about 2 years

old, and the elms and ash 4 years when planted, and should be set 4 ft. apart each way.

Close planting will insure straighter and taller trees and sooner cover the ground,

stopping evaporation and preventing the growth of weeds.

Notes are given on a new plantation which was set out in the spring of 1898 of

maples, ash, and sand cherry. The additions to the arboretum of new trees and
shrubs are mentioned and notes given on the value of different species for construct-

ing hedges.

Some observations of Ohio woodlands, J. E. Cfxxixgham {Forester, 0 {1900),

No. 5, pp. 103, 104 ).—The ])ast and present condition of Ohio forests is reviewed.



562 EXPEEIMENT STATION RECORD.

and it is stated that in 1896 17.4 per cent of the lands which had been previously

well forested remained in timber. Certain regions are almost entirely denuded and
it is suggested that efforts should be made to maintain at least 15 per cent of the

area permanently in forests.

Forest conditions of Cuba, J. Gifford {Forester, 6 {1900), No. 5,pp. 97-100, pi. 1,

fig. 1)

.

—A brief survey of the forest conditions of Cuba, as observed by the author in

crossing the island, is given. Even in the mountainous districts the forests are said

to be sparse and thin. It is said to be a common practice to burn over uncultivated

lands for the improvement of pasturage. A number of the more common forest trees

occurring in Cuba are described and suggestions given for future plantings.

Silvicultural prospects of the island of Cuba, J. Gifford {Forester, 6 {1900)

,

No. 8,pp. 177-183, pi. 1, fig. 1).—Attention is called in 'this paper to the great advan-

tages of this region in the production of wood and other forest products. The
necessity for a botanic garden or experiment station in this region is also shown.

Forestry in western Australia, J. Foley {Forester, 6 {1900), No. 3, pp. 59,

60)

.

—The forest conditions of western Australia are briefly reviewed and contrasted

with the same in this country. Attention is called to some of the more important

forest trees of the region, 3 species of Eucalyptus being described, and also the san-

dalwood tree. It is believed that the conditions would be found favorable for the

introduction of some of the American species of maple, hickory, pine, fir, black wal-

nut, catalpa, and white oak.

Reforestation of Campine, L. Neve {Bui. Soc. Cent. Forst. Belg., 7 {1900), No. 5,

pp. 382-394).—Suggestions are given for the clearing and reforestation of this

district. Working plans are suggested, in which the cost of reforestation and the

returns to be expected are shown. It is claimed that this region may be reforested

with Finns sylvestris and at the end of the twentieth or thirtieth year it should pro-

duce a revenue of about 7 per cent. The author believes that the average revenue in

no case would fall below 4 or 5 per cent, and the advantages to agriculture would war-

rant the reclamation of this region.

Shrubs and trees, W. S. Blair {Canada Expt. Farms Rpts. 1899, pp. 260, 261).—
Lists are given with brief notes of some 70 species of hardy shrubs and coniferous

trees growing at the Maritime Experimental Farm.

Notes on some coniferous trees of North America, N. I. Crahay {Bui. Soc.

Cent. Forst. Belg., 7 {1900), Nos. 3,})p. 163-176; 4 pp. 249-255; 5, pp. 340-351; 6,pp.

415-418; 7, pp. 493-499; 8, pp. 555-558, j)ls. 6).—Notes are given on the distribution

and extent of the coniferous forests of North America and some of their associate

deciduous trees. In all, 140 species of trees are mentioned.

Descriptions are given, in which the distribution, habitat, principal characteristics

of the trees, the quality of wood, and the uses of nearly all of the more common
Coniferae of North America are mentioned.

The conifers of Holland, B. Stoffel {Bui. Soc. Cent. Forst. Belg., 7 {1900), No. 4,

pp. 290-294) •—Descriptive notes are given of a number of the conifers growing in

Holland, the most important of which are Ficea excelsa, Finns sylvestris, Abies pec-

tinata, F. strohus, and Oregon pine.

Notes upon the black locust, K. Bund {Bui. Soc. Cent. Forst. Belg., 7 {1900),

No. 1, pp. 22-27).—Notes are given on the growth and forest value of Fobinia pseuda-

cacia. The soil requirements of this tree are shown and the plants which characterize

such soils are mentioned. Methods are given for the planting of the black locust tree

which in 25 years should attain a height of 20 meters and a diameter of from 0. 1 to

0.2 meter. After the twentieth to the twenty-fifth year, the rate of growth is not so

rapid. Directions are given for the planting and treatment of the locust tree in

nurseries.

The white alder '{Bui. Soc. Cent. Forst. Belg., 7 {1900), No. 3, pp. 191-193).—

A

description is given of this tree, which is believed would prove a valuable addition
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to the forests of Belgium, especially in the coppice. Three distinct varieties are

recogniKed, the one in which the leaves are greatly elongated and steins more erect

Being preferred to the others which are of lower or intermediate growth.

The paper industry and forests, C. W. Lyman {Forester, 6 {1900), No. 6, pp.

125-130) .—The different sources of paper are briefly indicated and descriptions given

of some of the trees that are known to be of value as a source of wood pulp. The
processes of pulp manufacture are briefly described, and it is said that in 1899 there

were 197 mills in operation in 24 States, having an estimated daily capacity of 3,810

tons. The total consumption of timber for pulp manufacture is said to be about

800,000,000 ft. Large as this consumption appears, it is said to be but 0.4 of 1 per

cent of that consumed for lumber and fuel.

Forest fires in 1899 {Bui. Soc. Cent. Forst. Belg., 7 {1900), No. 1, pp. 61-63).—
During the season of 1899 the forest fires in Belgium burned over 373 hectares, causing

a loss of 94,100 francs.

Unextinguislied camp fires, C. S. Crandall {Forester, 6 {1900) ,
No. 3,pp. 65, 66).—

As a means for causing forest fires, the camp fire is discussed, and accounts are given

of a number of forest fires which can be traced to this source and also of several forest

fires which were probably prevented by the discovery and extinguishing by the author

of fires that were beginning to spread from abandoned camps.

Forest laws in the United States, T. Cleveland, ,tr. {Forester, 6 {1900) ,
Nos. 7,

pp. 153-160; 8, pp. 183-186; 9, pp. 210-212; 10, pp. 238-240).—The forest laws of

various States and of the Federal Government are briefly reviewed, together with the

results obtained in the application of these laws. As a conclusion to the review of the

various legal enactments, the author states that ‘
‘ the forest movement has acquired an

impetus that can not be checked. That movement has found effective expression in

State and Federal laws. These laws are laying the foundation for a perfect system of

forest management, and forest management has already reached practical success.
’ ’

SEEDS—WEEDS. '

Influence of varying the temperature on the germination of

seeds, W. Kinzel {Landw. Yers. Stat., 51;, {1900)., No. IN, }^p. ISIy-

Seeds of conifers, grasses, lupines, buckwheat, and hemp were

germinated under similar conditions except temperature. One lot was

kept uniformly at 20° 0. ,
and the other at 80° for 6 hours, after which

the temperature fell to 20°. The effect of this treatment upon the

germinative energy and upon the total germinations is shown. The
germination of Pinus Hylvestris was lower in the lot which had been

exposed to the higher temperature. With Picea excelsa and Larix

sp. the germination was accelerated by the treatment, and in the case

of the latter the total germination was a few per cent higher. In the

case of the grasses the sprouting was diminished in the case of Festuca

ovina and both germinative energy and total germinations increased

with Holcus lanatus and Antlioxantlmm odoratum . The germination of

Cynosurus aristatiis was accelerated, but the totals were greatest for

the constant temperature. Contrary results were obtained with differ-

ent lots of lupine seed, and the hemp and buckwheat seed kept con-

stantly at 20° C. gave the best germinations.

Tests of the vitality of vegetable seeds, E. H. Jenkins {Connect-

icut State Sta. Ppt. 1899, pit. 3, yp. %98-30C).—K report is given on
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tests for vitality of 291 samples of seeds, chiefly of ^^arden vegetables.

Since November, 1896, 214 samples of onion seeds, representing the

crops of 1896, 1897, 1898, and 1899, have been tested, the results show-

ing that the vitality seems to depreciate with increased age. Compari-

sons are also made between Connecticut and California grown seed,

from which it appears that the California seed sprouts better than the

home-grown. Comparisons of the vitality of crops of Connecticut-

grown onion seeds in the years 1894-1899 are summarized. The
sprouting capacity of different varieties was again tested, with the

result that the 3 Globe varieties appeared to be essentially alike, while

the White Portugal was distinctly inferior to them.

Spraying for the destruction of mustard, F. T. Shutt {Canada

Exjyt. Farms 1899 191^-196).—A number of experiments are

reported in which different strengths of sulphate of iron and sulphate

of copper were tested for the eradication of wild mustard or charlock.

This weed has become one of the most persistent in Canada. The
author sprayed barley plats with 5 and 10 per cent solutions of

iron sulphate or 2 and 5 per cent solutions of copper sulphate, at

the rate of 50 gal. per acre. At this time the grain was between 15

and 20 in. high and the mustard just coming into ffower. The iron

sulphate solutions were without lasting effect upon the mustard. The
copper sulphate damaged the barley to some extent and the stronger

solution it is thought lessened the yield slightly, but both strengths

almost entirely destro}^ed the mustard plants present.

In order to ascertain the effect of these solutions upon this weed at

younger stages of growth, mustard seed was sown on plats in the farm

and when the plants were from 6 to 9 in. high were sprayed with the

5 per cent solution of iron sulphate and the 2 per cent solution of cop-

per sulphate. The iron sulphate solution did not kill all the plants,

while the copper sulphate destroyed all within a few days. From the

data at hand the author feels warranted in making the following

sugestions:

“A 2 per cent solution of sulphate of copper (that is, 2 lbs. in 10 gal. of water) is,

all things considered, the most effective, safest (as regards the grain crop), and most

economical to use. The spraying should be done thoroughly, and for that purpose

50 gal. per acre will be required. If a heavy rain follows the spraying within 24

hours the operation will have to be repeated. In order that the work may be effect-

ive, spraying should not be delayed after the mustard plants have reached a lieight

of 6 to 9 in. If allowed to grow taller than this, stronger solutions would be neces-

sary and in larger quantities, as the grain would then largely protect the mustard.”

Results of experiments on the spraying of charlock, P. S.

Foulkes (
Univ. Extension Col.^ Reading yEnglaneI\^ /Slip. 9, 1900^

pp). 55-59).—Experiments were conducted on crops of wheat, barley,

and oats for the destruction of charlock. Applications of copper sul-

phate solutions of from 1 to 6 per cent at the rate of from 25 to 50

gal. per acre were employed. The applications were made at differ-
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eiit times. and under vaiying elimatie eondition.s. An alnio.st total

failure' is reported from one series of experiments; elsewhere the

efi'eet of spraying was to retard the growth of the charlock. It is

concluded from the experiments that if care is taken in the spraying

and the application be made on a clear, still, bright day, spraying for

charlock is undoubtedly an effective means for its destruction. The

application should be made before the plants come into flower, and a

per cent solution at the rate of 50 gal. per acre gave the i)est results.

If these conditions are complied with, one spraying should be suf-

flcient to destroy the weeds. If the weather is unfavorable or if rain

falls within '24 hours after spraying, a second application should be

made.

Seeds and seed tests, C. T. Musson (A^r. Gaz. New South W(des, 11 {1900), No.

10, pp. S56-863 ).—An account is given of seed tests j)erformed at Hawkesbury Agri-

cultural College and the importance of seed testing is shown. The methods pursued

are described and comparisons given between the standard germinations of a num-

ber of seeds and the percentages of germination obtained at this station.

Tests of the vitality of grain and other seed for 1899, IV. T. Ellis {Canada

Expi. Farms Rpts. 1899, pp. 38-40).—A tabulated report is given of the results of

seed tests for vitality made during the season, 2,058 samples of seed lieing tested,

more than four-fifths of which were wheat, barley, oats, and peas. A report is also

given showing the results of grain tests made for each of the 8 provinces of Canada.

Testing grass seed, C. D. Woods {Maine Sta. Bid. 65, ]>p. 113-114).—Notes are

given on 103 samples of clover and grass seed which were examined by the station

(luring 1899. Tables are given showing the results of the separate analyses as Avell as

the kinds of weed seed found in the different samples examined.

The worst weeds of the Northwest, J. Fletcher {Canada. Expt. Farms Rpts.

1899, pp. 184-194, figs. 8).—Lists are given of weeds of the Northwest Territories,

they being divided into the worst weeds and occasional weeds. The plants in ques-

tion are poi^ularly described and, so far as known, remedies are suggested for their

destruction. The following list of weeds are considered especially noxious and every

effort should be put forth to destroy them when detected or prevent their introduc-

tion to new localities: Stink weed or penny cress, wild oat, Canada thistle, tumbling

mustard, hare’s ear mustard, false flax, ball mustard, wild mustard, shepherd’s purse,

lamb’s quarters, wild buckwheat, Russian pigweed, cow cockle, great ragweed, Canada
fleabane, blue bur, peppergrass, and squirrel-tail grass.

A lirief description is given of weeders for use in extensive operations, and notes

are given on the condition of the wheat crop relative to the occurrence of weeds and
weed seeds. The crop of this season is said to have been exceedingly free from
weed seeds.

Destruction of weeds hy chemical means, 0. Luggar {Farm Students’ Rer., 5

{1900), No. 11, 2>p. 163-165, fig. 1).—A popular article on weed destruction by spray-

ing with solutions of iron or copper sul])hates.

DISEASES OF PLANTS.

Miscellaneous notes on fungus diseases, W. C. Sturgis {Con-

necticut State Sta. Rjpt. 1899., pt. 3., pp. 377-383).—Islotes are given on

the dowii}^ mildew of melons, a destructive disease of potatoes, injury

to peas, leaf spot of alfalfa, and a disease of peppers.



566 EXPEKIMENT STATION RECORD.

The downy mildew of melons {Plasmopara ouhensis)^ while common
upon cucumbers, has been previously reported but once as occurring

upon muskmelons within the State. During August a number of

specimens were sent to the author from vines which were badly

infested with the disease, every leaf on a 2-acre held being dead.

Investigation showed the fungus mentioned above. The same disease

is liable to attack cucumbers, and spraying experiments for its pre-

vention do not seem to have been conducted with uniform success.

The use of Bordeaux mixture as a partial preventive, or forcing the

melons and cucumbers by starting them earlier in the season and trans-

planting so that the fruits will be matured before the usual time for

attacks of this mildew, are recommended.

The disease of potatoes described was characterized b}^ the blacken-

ing and shriveling of the stalks which upon examination appeared to

be hollowed from an inch or so below the surface to 2 to 8 in. above.

The similarity in appearance between these hollow stalks and the injuiy

caused by potato-stalk borers led to a careful search, but no insects

were found. A microscopical examination showed neither fungus nor

bacteria. Upon the author’s recommendation, all diseased vines and

those for a hill or two beyond the limit of the affected area were col-

lected and burned, and no further trouble was experienced by the

grower.

A serious injury to peas is described, which is caused by the leaf-

spot fungus Ascochyta. There seems to be reason to believe that the

fungus attack is not primarily above ground but that it may be present

in the seed. Should the disease threaten serious injury in the future,

it would be advisable to obtain seed from regions where it is not pres-

ent, and to select land which has not borne peas for a number of years.

In case it is necessary to use the same land for two or more successive

crops, as soon as the crop is harvested, all vestige of vines should be

gathered and burned.

A brief note is given on leaf spot of alfalfa {Pseudopeziza medicag-

inis). This disease has been fully described in the report of the Iowa

Station for 1897 (E. S. R., 10, p. 263). If the disease appears early in

the season, the alfalfa should be cut and fed immediately. If later in

the season, one practical means of combating it is by continuous crop-

ping, or watching for its appearance, which would generally be at a

few points in the field, and cutting and burning the affected plants.

The disease of peppers described is that of anthracnose ( Colletotri-

cJium nigrum). This is reported to have occurred during the past sum-

mer in fields in which at least 25 per cent of the fruit wag rendered

worthless by the fungus. No experiments have been attempted for

its prevention, but based on experiments conducted elsewhere it is

thought that irrigation and mulching would prove advantageous.
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A contribution to the knowledge of cereal rusts, H. Klebahn
{Ztsclir.'Pflanzenkmiik.^ 10 {1900)^ Xo. 70-96^ Jigs. 3).—Investi-

gations are reported on the occurence of rusts on wheat, harle}", and

rye, inoculation experiments with sporidia upon the teleutospore hosts,

rust spores in the air, investigations on the alternate generations of

rusts, wintering of rusts, effect of using seed from infected plants, and

studies on the anatomy and biology of the 3^ellow rusts.

The author’s investigations led to the following conclusions : The

sporidia of cereal rusts can not infect cereals, nor can the sporidia of

any of the hetercecious rust fungi infect their teleutospore hosts.

From carefull}" conducted experiments there seems little to substan-

tiate the claim that rusts may be communicated b}^ sowing seed from

infected plants. Such cases may be usually traced to outbreaks of the

disease in the early spring. The probable agency of winds and ani-

mals in transmitting rusts is recognized, and further investigations

along this line are in progress. There appears to be too little atten-

tion paid to the ascidial phases of the rusts, and these should be known
for ever}" species. The brown rust of rye {Puccinia disj^ersa) has its

aecidia upon Anchusa arvensis and A. ojfinalis., but not the wheat brown
rust {P. triticina)^ nor P. simplex. The anatomical and biological

investigation of P. glumaris showed some important specializations

that require further study. There was no indication that any of the

rust fungi, which were without a perennial mycelium, are able to

infest their host plants the following growing season, the presence of

disease being attributed to a new infection.

Parasites of wheat, L. Mangin ( Ove?^s. K. Danske Yidensk. Selsk.

Forhandl.^ 1899, gyp. 213-27^, pis. 3, figs. 17; abs. in Jour. Roy.

Micros. Soc. [Londo?i\, 1900, Xo. 3, p. 366).—In this paper the con-

ditions of wheat attacked by Sep>toria graminurn and Lepytospliceria

herpotrichoides are described. The spores of S. graminum put out

germinating filaments which perforate the epidermis, never entering

through the stomata, their action being purely chemical. The specific

characters of the fungus are constant and its ascospore form is as yet

unknown. The second disease, to which the name ‘‘pietin" is given,

is caused by the Leptosphteria and is often accompanied by a number
of other fungi, among them Ophiobolus graminis, Pyrenopliora trichos-

toina, and Aspjergillus circinatus, the latter being considered a new
species. Cultures, according to the author, demonstrated that Pie-

tyospyorium opacum is the conidial form of Legytospliceria herpotrichoides.

On the so-called “ grain ” of wrapper tobacco, AV. C. Sturgis

{Connecticut State Sta. Rpt. 1899, pyt. 3, 262-26 pd. 1).—It is stated

that tobacco leaves used for wrappers frequently exhibit, after curing,

numbers of minute, blister-like pimples thickly scattered over the

surface of the leaf, giving it a somewhat granular appearance. This
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‘‘g'nihr’ occuEs on all kinds of tobacco which have been examined. Jj

Microscopic examinations of the blisters show a dense deposit of crys- m
talline substance which tests have shown to be oxalate of lime. This 3
being the case, it might be supposed that the addition of lime to soil |l

would make the “grain ” in cured tobacco more prominent, but speci

mens taken from different plats showed that there was no relationship •]

apparent between the amount of lime used as fertilizer and that

occurring in the leaves. As to whether the “grain” is formed during '

the process of curing or is present in the growing leaves, nothing

definite can be stated as yet. The authoT believes it probable that li

tobacco plants under certain conditions take up greater quantities of
|

lime than they can- utilize and deposit it in the tissues, and that it

becomes visible only after the shrinkage in thickness incident to the I

process of curing.
|

Further notes on the pole burn of tobacco, W. C. Sturgis ( Con-

enctic'ut State Sta. Rpt. 1899^ i)t. 3, ipj. 26S-269).—In the Annual
Report of the station for 1891 (E. S. R., 3, p. 773) the pole burn of

tobacco was described at some length, and the isolation of a number
of bacteria from the surface of leaves, as well as species of Clado- I

sporium, noted. Recently leaves were collected which showeti the
j=

beginnings of pole burn, the tissues along the larger veins being of a e

darker color and extremely tender. These areas were subjected to
|

examination and 2 series of cultures maintained, one of which developed

an Alternaria and a species of yeast, while the other, which had been 1

sterilized, developed a bacillus. From a doubly sterilized leaf were

developed in the course of 10 days a large colon}^ of a bacillus of the

type of Bacillus suhtihis^ and smaller colonies related to B. megathe-

rium.^ and a few small colonies of Micrococcus.

The author concludes, as far as the organisms associated with the

earliest stages of pole burn are concerned, that Alternaria is the only

one which occurs in any abundance, and that it occurs onh^ on the

surface of the leaf and not in the internal tissues. The presence at this I

time of Alternaria and other organisms not found previously merely ^
indicates that under certain atmospheric conditions any saprophytic

fungus which may be present in the curing barn ma}^ attack the dead

tissues of the leaves and start in them a process of disintegration,
|

which will almost surel}^ be followed by true bacterial decay.

The remedial measures recommended in the previous report are

reaffirmed.

On fractional fertilization of muskmelons as a preventive of

disease, W. C. Sturgis {Connecticut State Sta. Bpt, 18'99^p>t. 3, pj).

%70-273^ dgm. 1).—In the report of the station for 1898 (E. S. R., 11,

p. 751) an account was given of favorable results attending the use of

tobacco stems as a mulch for melon vines. An experiment was planned

to test the effect of small applications of plant food from time to time
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thi’OLig’hout- the growing season for the prevention of the wilt disease.

A fertilizer consisting of 4 parts of potash, 4 of nitrogen, and 1 of

phosphoric acid was applied to hills of melons at different times during

the growing season, with the result that such plants maintained their

vigor, and on the fertilized plats there was no yellowing of vines or

spotting of leaves.

The conclusion was reached that the diseases ordinarily present and

abundant in other parts of the held were primaril}^ due to a deffcienc}^

of available plant food, and that the indications of actual disease were

mereh" incidental. The fact that where additional fertilizer was applied

there was an almost complete absence of the wilt and spotting of the

leaves is believed b}" the author sufficient to warrant further experi-

ments along this line.

Notes on some tomato diseases, F. S. Earle {Alabama College

Sta. Bui. 108^ pp. 19-33).—Notes are given on bacterial black rot,

bacterial wilt, sclerotium wilt, leaf blights, and leaf mold or mildew.

The black rot or blossom end rot, as here described, is attributed to

an undescribed species of Bacillus. This disease has been under inves-

tigation for a number of years, and a preliminaiw paper upon it was

read liy the author before the Botanical Club during the meeting of

the American Association for the Advancement of Science in 1899.

This paper is printed in full, from which it appears that this disease

has been known for a long time. It has been usuall}" attributed to

attacks of fungi, the principal ones being Alacrosporimn tomato and

Fumrium solani. It has been shown by the Vermont Station (E. S. R.

,

8, p. 992) that these fungi are unable to produce the disease. Toma-
toes attacked b}- this disease show small, irregular, wateiy areas,

usually at the blossom end. Investigations b}^ the author have shown
that this region is crowded with bacteria, which have been isolated, and

inoculation experiments conducted by which the disease has been

readily reduced. The bacillus is of medium size, stains readihy and

as 3"et no spore formation has been detected. It grows readil}" on the

flesh of sound green tomates, causing rot, but can not penetrate the

cuticle unaided. It is strictl}^ aerobic, developing onl}" on the surface

of culture media. It fails to grow on a number of other plants, such

as the fruit of sweet peppers, onions, cabbage, kohl-rabi, etc. Sum-
marizing his studies, the author concludes that the cause of the black

rot, or blossom end rot, is a bacillus. The method of infection in

nature has not been fullv determined, but it is probable that it is

through the agency of minute insects. The presence of species of

thrips in considerable abundance suggested this insect as a possible

agency in spreading the disease. When the bacillus is carried deeph"

into the tomato b}- an open wound, as is done by the bollworm, the

result is a wet rot, c^uickl}" involving the entire fruit. In seeking a

remedv for this disease, the author believes that insecticides, rather
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than fungicides, should be tested. Experiments are planned by which
‘

the author hopes to demonstrate the agency of thrips in distributing

the bacilli and in inducing the disease.
!

Experiments on the control of the bacterial wilt and the sclerotium
|

wilt by means of culture and the use of fertilizers are reported else- II

where (p. 552). ,

Observations on tomato blight, C. E. Mead {New Mexico Sta. \

Bui. 33^ pp. —Fourteen varieties of tomatoes were grown
under the supervision of the author to ascertain the variet}^ best :

adapted to the climate, both for its yield and blight resistance. In
|

consequence no spraying was done. Diseased plants began to appear I

early in June, and it seemed evident that there was considerable differ- I

ence in the susceptibility to blight. The varieties Stone and Dwarf
Aristocrat seemed to be most resistant, while Mayffower was very

badly attacked. The previous recommendation that tomatoes be grown
in the shade during the hot weather to check the attacks of blight was

investigated by growing tomatoes alternating with rows of corn, but

there was no appreciable difference between the number of blighted

plants in the shade and open ground. As mechanical recommenda-

tions the author suggests the early removal of all diseased vines from

the field, thorough ridding of plants of insect pests, and the mainte- -

nance of a thorough state of cultivation of the soil.

Dry rot, brown spot, or Baldwin spot of apples, W. T. Macoun
{Canada Expt. Farms Bpts. 1899^ pp. 96-99).—A report on this dis-

ease was made in 1896 (E. S. R., 9, p. 850) in which it was described at

considerable length. During subsequent years it has been under

investigation, and in 1897 and 1898 19 varieties of apples at the Experi-

mental Farm were affected, some crops having been so badl}^ injured

that the fruit was almost worthless. Although the trees had been

thoroughly sprayed the fungicides appeared to have been without effect

in reducing the disease.

From replies to circulars sent out by the author to the different fruit

regions of Canada and the United States, it appears that at least 60 :

varieties are affected, the Baldwin seeming to be attacked the most.

It is thought possibly this may be due to the fact that this apple is ,

more extensively grown than any other variety in those regions where f
|

the spot is most prevalent. In range it extends from the Atlantic to

the Pacific, being most prevalent in eastern Ontario, Quebec, British
|

Columbia, and the eastern United States. Opinions of growers differ |
as to the cause, and the author quotes extensively from the Vermont |

|

Station Report for 1899 (E. S. R., 12, p. 258). As yet ho remedy is
|

known. | !

On the prevention of raspberry anthracnose by cultural |
methods, W. C. {Connecticut State Sta. Bpt. 1899., pt. J,

|
pp. 7 6).—The raspberry anthracnose is briefly described and the J
investigations of Thaxter (E. S. R.

, 2, p. 482), and the experiments M
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conducted at the New York State Station (E. S. R., 9, p. 762), are

" reviewed. The latter seemed to indicate that for the prevention of

this disease the use of fungicides was valuable, although the increased

yield did not justify the expense.

An account is given of a badly infested plat of vines, in which severe

pruning, followed by thorough cultivation and throwing the dirt over

the diseased stems, resulted in an excellent growth of }^oung shoots

nearly free from the disease. As a possible explanation for this, it is

stated that the diseased canes were largely removed by the pruning,

and an unusuall}^ dry season prevented the development of the fungus.

White rot of the grape, L. Ravaz [Prog. Agr. et Yit. {Pd. PPst),

{1900).^ No. 37^ jp]). 335-337 7).—This disease is said to be due

to the fungus Coniothyrium diplodiella or Ckarrinnia diplodiella.

The fungus is considered as a semiparasite, being incapable of invad-

ing sound tissue, but whenever by accident the epidermis of the

grapes is broken it readil}/ attacks and destroys the fruit. This

disease is said to be a quite common accompaniment of hailstorms, the

hail injuring the grapes and permitting the entrance of the fungus.

.
i Experiments with fungicides for the prevention of the disease have

shown that the spores of white rot will germinate in much stronger

solutions of copper than those of the black rot, on which account any

:
I

fungicide should be considerably stronger. As this fungus is depen-

dent upon external agencies for its infection of the grape, preventive

treatment can not be recommended as in the case of other diseases.

It is stated that this fungus, unlike the Botrytis which causes the gray

rot of grapes, does not produce any oxidizing diastase which is con-

sidered the cause of the condition of wine known as “casse.”

Stem-rot disease of carnations, W. E. {Co7inectiGiit State

Sta. Rpt. 1899, pt. 3, pp. ^36-238).—This disease was previously

described by the author (E. S. R., 10, p. 262), the cause being deter-

mined to be a species of Fusarium. Other investigators have recorded

similar diseases of cotton, tomatoes, muskmelons, and watermelons.

In 1897 the author found snapdragon plants affected by a similar dis-

ease. In 1898 asters were similarly affected, so that it seems probable

that carnation, snapdragon, and aster plants are attacked by the same
or closely related organisms.

The methods by which the spores are wintered over and the infec

tion of the plant are unknown. Attempts to inoculate healthy plants

above ground have failed, while seemingly healthy plants one after

another became diseased in a field as well as after being set in the

forcing-house benches. On account of the extreme susceptibility of

the variety, William Scott, this was discarded.

A series of culture experiments was conducted, in which the soil

was removed from around plants to a depth of about 2 in. After the

stems had become dry, they were coated with Bordeaux mixture, and
the soil replaced. From time to time a number of plants were noticed
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to 1)0 badly diseased or dead, and were removed. The ex])erinient was
eondiieted with soils eonsisting of coal ashes and peat and of compost.

The average number of diseased plants was 4.3 and 3.4, respectively,

for the 2 soils.

From the fact that healthy plants, one after another, became diseased

in the benches, that coating* them with fungicides did not prevent

attacks, or removing diseased branches save any of the plants, the

author is led to believe that the fungus gains access to the tissues of

the host either through the rootlets or some portion of the root system

considerabty below the surface of the soil, ^ind when the top begins to

Avilt, the plant is already in the last stages of the disease.

Some important fung-i and fungicides, C. O. Townsend {Maryland Sta. Bid. 65,

}yp. 64-69, figs. 2) .—Popular descriptions are given of the causes of various- plant dis-

eases and directions given for the preparation and application of fungicides for their

prevention.

Experiments on club root (finger and toe) {Jour. IJviv. Extension Col, Reading

'{England'], Sup. 9, 1900, pp. 41-52; also Bd. Agr. {London] Rjd. xigr. Education and
Research, 1899-1900, pp. 96-98).—An account is given of soil treatment with lime,

basic slag, caustic lime, chalk, and gas lime for the prevention of club root of cru-

ciferous plants. All the lime preparations were found to give favorable results from

their use.

The potato disease {Gard. Chron., 3. ser., 28 {1900), No. 717, pp. 222, 223 ).

—

The writer reports a very serious outbreak of potato rot in Ireland whereby the cro]>

will be very materially lessened. Spraying was not practiced to any consideral >le

degree.

Some tobacco diseases, J. F. Goutieke {Jour. .Agr. Prat., 1900, I, No. 16, pp.
569-571 )

.

—Notes are given on the injury done by the orobanche
(
Phelipea ramosa) and

descriptions of the mosaic disease of tobacco.

The smuts observed in Belgium during 1898, H. Vanderyst {Rev. Gen. Agron.

Louvain, 9 {1900), No. 7,pp. 297-302).—A report is given of 48 species of smuts,

representing 10 genera, that have been observed in different parts of Belgium. The
distribution of these different smuts throughout the country is indicated.

Smut of sugar cane, C. A. Barber {Bept. Land Records and Agr., Madras, Yol. JL,

Bid. 39,])p- 155, 156, pi. 1).—Notes are given on a serious outbreak of Ustilago sacchari.

The smut is described and burning affected areas is recommended.
Concerning the proper use of artificial fertilizers for sugar beets and the

relation with beet diseases, F. Kudelka {Bl. Zuckerridjenhau, 7 {1900), No. 8, pp.

118-121).

Virescence and fasciation due to parasites, M. Molliard {Rev. Ghi. Bot., 12

{1900), No. 140, pp. 323-327
, figs. 3).—A case of virescence in Trifolium repens, due to

|

attacks of Polythrincimn trifolii, and a fasciation of Raphaniis raplianistrum are described

and figured.

Investigations on Rhizoctonia violacea, M. Guntz {Fulding's Landw. Ztg., 48

{1899 ) ,
No. 19, pp. 731, 732; ahs. in Centhl. Bakt. u. Pir., 2. Abt., 6 {1900), No. 15, pp.

506, 507).—In an alfalfa field which had been devastated by this root parasite, pota-

toes, Jerusalem artichokes, and bush beans were planted with the result that some

of each kind of plant were killed by the fungus.

The genetic relationship between Roestelia koresensis and Gfymnosporan-

gium japonicum, M. Shirai (Ztec/)r. Pfianzenkrank.
,
10{19G0), No. l,pp. 1-5, pis.

2

).

—

The relationship existing between these two fungi is shown by cultures upon Juni-

perus and i)car leaves.
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Note on Gloeosporium cactoruin, ,T. F. Clakk {An\er. Florlsl, 15 {lUOO)^ Xo. 611,

])j). 841, 842, Jig. 1 ).—Notes the occurrence of this fungus on a nuniher of species of

cacti.

Fruit diseases and how to treat them, L. C. Cokbett
(
Wed Mrgiuin Sin. llnl.

66, ]>j>. 199-235, Jigs. 23).—

A

number of the more common fruit diseases are ]H)pularly

(.lescrihed and suggestions given for their j^revention. A spray calendar is given for

jtreventive treatment of the diseas'es-of the apple, cherry, currant, gra|>e, nursery

stock, peach, apricot, nectarine, pear, plum, raspberry, blackberry, and strawberry.

Formulas and directions for making insecticides and fungicides comj)lete the bulletin.

The destruction of pear rust, C. Freiiieer von Tubeue (Jr6. K. Gesumiheif-

samte, Biol. Abt., Leaflet 3, Apr., 1900, jyp. 4,flgs. S).

American gooseberry mildew in Ireland, G. Masses {Garcl. Chron., 3. ser., 28

{1900), Xo. 713, p. 143
, Jig. 1).—Notes the appearance of Sphecrotheca mors-uvx in Ire-

land and recommends spraying with a solution of potassium sulphid for preventing

its attack.

Currant leaf spot, AVeiss {Frakt. Bl. Pflanzenschutz, 3 (1900), Xo. 1, pp. 1-3).—
Notes on Gloeosporium ribis and means for its prevention.

Banana disease {Trinidad Bot. Dept. Bid. Misc. Inform., 1900, Xo. 24
,
p. 254).—

Notes the destructive occurrence of Marasmus semiustus on banana plants. Experi-

ments show that under good cultural conditions the fungus lives as a saprophyte,

becoming destructive when the plants are w^eakened from any cause.

The diseases and enemies of coffee, G. Delacroix {Les maladies et les envernis

des cafeiers. Paris: Challamel, 1900, 2 . ed. enl., pp. 216, figs-. 50).

The black rot in Jura during 1899, F. Jouvet
(
Vigne Amer. et Viticidt. Europe,

24 {1900), Xo. 5, pp. 146-I49 ).—Outbreaks of black rot were observed June 5 or 6,

followed by second, third, and fourth appearances June 10 to 12, July 28 to 31, and

August 5 to 7. Spraying experiments were conducted in which the best results were

obtained from 5 applications of Bordeaux mixture. The addition of resin was with-

out value, as shown by the results.

Notes on oidium in Burgundy, P. Pacottet {Rev. Yit.
, 1900, No. 332, pp. 473-476)

.

The prevention of Oidium tuckeri, J. AVortmann {Mitt. Weinbau u. Kellerv.,

1900, Xo. 1, pp. 1-6; abs. in Centbl. Bald. a. Par., 2. Abt., 6 {1900), No. 9,pj>. 301, 302 ).

—

Notes the serious occurrence of this mildew in 1899. Investigations lead to the belief

that it is wintered over in the bark of the vine. Sulphur is recommended as a pre-

ventive means.

. Combating oidium on grapes, Kulisch {Landw. Ztschr. Elsass-Lothringen, 1900,

Xo. 17, pp. 238, 239).

Diseases of plants, R. Hartig {Lehrbuch der Pflanzenkrankheiten. Berlin: J.

Springer, 1900, pp. IXX290; noted. inAllg. Forst u. Jagd Ztg., 76 {1900) ,
June, pp. 205,

206).—A third and revised edition of “The diseases of trees.”

Fungus diseases of shade trees, W. Lockhead and M. AV. Doherty
(
Canad.

Hort.,23 {1900), No. J, pp. 133-141., figs. 12).—Notes are given on tree-root rot {Agari-

cus rnelleus)

,

root rot of conifers {Trametes radiciperda), heartwood rots {Polgporus

snlphureus, P. betulinus, etc.), apple-tree canker {Xectria ditissima), spruce canker (AA

cucurbitula), coral spot canker {X. cinnabarina)

,

larch canker {Peziza luillkomii)

,

pine

tree fungus
(
Trametes pini)

,

pine cone fungus {Peridermium pini)

,

cedar apples {Gym-
nosporangium sp. and Roestelia sp.), lichens, maple-leaf blotch {Rhytisma acerinum),

and pine-leaf cast {Lophodermium pinastri)

,

together with suggestions for preventing

injurious attacks upon their hosts.

Notes on the Peridermium of Pinus strobus {Bui. Soc. Cent Forst. Belg., 7

{1900), Xo. 8, pp. 577-579).—This fungus is said to have spread rapidly through the

forests of Belgium during the past 2 or 3 years and is becoming a serious enemy to

the plantations of white pine. The different forms of the fungus, one of which grows
on pines and the other upon species of Ribes, are described. It is said that the Peri-
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(lermiiim developed in July and August on the bark of Finns si/lvesiris is not to be
|,|

confounded with that occurring on P. strobus.
'

Some causes of pine-leaf cast, Frombling {ZtscJir. Forst. r. Jiujdir., S2 {1900),

No. 8, pp. 46S-467).—Unfavorable atmospheric conditions are said to cause pine-leaf a

cast. [

Combating pine-leaf cast, Kienitz {Ztschr. Forst. n. Jagdvj., 3^ {1900) ,
No. 0,pp. |i

364-373).—Sj)ray:'ng young pine trees with Bordeaux mixture between the first and j

fifteenth of August is recommended for the prevention of leaf cast.

A fungus disease of cottonwood, S. A. Bedford {Canada Expt. Farms Rpts.
‘

1

1899, p. 322)

.

—It is reported that for the past 2 or 3 seasons the cottonwood {Populus
j

deltoidea) has been seriously affected by a fungus disease which destroys the leaves. <

During the summer a growth, resembling rust, makes its appearance on the leaves, i

esi:>ecially on the young succulent ones, which in a short time are discolored and fall
|

from the tree. In the following spring a large portion of the wood is found to be in
i

a dying condition. The value of fungicides for controlling this disease will be a sub- ! \

ject of investigation during the coming season.

The influence of copper fungicides on the quality of wine, E. Chuard
(
Chron. v

^
Agr. Canton Vaud, 13 {1900), No. 18, p>p. 451-457 ).—The claim is made that in years .

when atmospheric conditions are favorable for ripening the grapes the application of ^

copper solutions has no effect upon the quality of wines, but in cold seasons unfavor-

able for ripening the fruit that process is further retarded by the action of the fungi-

cide on the plant whereby its functions of growth are prolonged and the maturation
;

delayed.
j'

Formalin as a fungicide for bean anthracnose, S. A. Bedford {Canada Expt. f

Farms Rpts. 1899, p. 323).—A series of experiments were conducted in which beans
|

were soaked for 2 hours in a solution of 1 oz. of formalin to 1 gal. of water. The I

germination of the beans was not appreciably affected by either this or stronger solu-

tions, and the test seems to indicate that formalin is a useful deterrent to the bean
|

anthracnose.
i

Potassium permanganate as a fungicide, M. Truchot
( Vigne Amer. et Viticult.

Europe, 24 {1900), No. 6, p>p. 187-190).—The addition of 125 gm. of potassium per-

manganate to 100 liters of copper fungicide or a simple solution of 125 gm. of potas-

sium permanganate, 3 kg. lime, and 100 liters of water are recommended as fungi- l|^

cides for spraying grapes.
,

Rf

Acetate of copper as a fungicide, J. Durand (
Vigne Amer. et Viticult. Eurojje, 24 |1

{1900), No. 4, pp- 118-120).—In efficiency and ease of application this compound is
|

thought to equal Bordeaux mixture. »
Preparation of Bordeaux mixture, G. Battanchon

(
Vigne Amer. et Viticult. p

Europ>e, 24 {1900) ,
No. 7, pp. 198, 199) .—Directions are given for the proper prepara-

|

tion of a neutral Bordeaux mixture. The method described is essentially that given
|m Farmers’ Bulletin 38 of this Department (E. S. R., 8, p. 240). i

ENTOMOLOGY.

Report of the entomologist, J. Fletcher {Canada Exjpt. Farms
Rpts. 1899^ pp)' 159-18 figs. 15).—Brief popular notes are given on

a large number of injurious insects. The Hessian fly is reported as

having been unusually destructive during the past year. From an

examination of specimens collected in various parts of Manitoba, it is

believed that there is only one brood of the Hessian fly in that region.

The remedies recommended against this insect are late sowing of wheat,

burning of rubbish, and burning or plowing under the stubble. Polyg-
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I

natus hiemalis and 2lerisus destructor are reported as parasites of the

Hessian *tiy. The destructive pea aphis caused serious losses to sweet

' peas and held peas at Ottawa and other points. Experiments were

conducted in spraying plants with the tobacco and soap mixture com-

posed of 10 lbs. of tobacco leaves and 2 lbs. of whale-oil soap to the

barrel of water. Most of the plant lice were destro}md. Brief notes

are given on Criocerls asparagi and O. 12-punctata. As remedies

against these insects the author recommends dusting plants in summer
with lime, spraying with arsenites, beating the plants, and the use of

trap plants.

The black violet aphis was ver}" destructive to violets under glass at

I

Toronto. Fumigation with tobacco is not to be recommended, since

I

violets are usually injured by this substance. The use of hydroc^nnic-

|l acid gas for greenhouse fumigation is preferred. Descriptive biolog-

ical and economic notes are also given on Bryobiapratensis^ Phlyctmnia

ferrugalis^ and Lyda tmdtisignata.

The report on the apiaiy at the Central Experimental Farm is made

by J. Fixter. Eighteen colonies of bees were removed from winter

quarters on April 1, and 6 were placed in the house apiaiy, 6 in the

,! sheltered apiary, and 6 in the exposed apiaiy. It was noted that

it
while the weather was cool with cold winds, bees which were sheltered

were flying, while those which were exposed did not leave the hive,

i'

Brief practical suggestions are given on the management of bees in

I
summer.

Some insects of the year 1899, E. H. Petit {^Michigan Sta. Bid.

180^ pp>. 117-lJfl^Jigs. 15).—The red spider is reported as injurious to

plum, apple, peach, chestnut, and honey-locust trees. The greatest

amount of damage was done to apple, plum, and peach trees. The red

spider was observed usualty on the underside of the leaves, but on

both sides of chestnut leaves. Various distortions were produced in

the leaves by the attack of these mites.

The European fruit scale {Asgndiotus ostreceformis) is reported as

injurious to soft maple, currant, mountain ash, and apple trees. The
natural enemies of this insect observed in Vlichigan are Smilia miselJa

and Chilocorus bivulnerus. A detailed description is given of this

species of scale louse,

’ Economic and biological notes are presented on the following species:

Tischeria mcdifoliella^ Loxostege sticticalis^ Systena tccniata blanda.,

Bisonycha triangidaris^ Bpicauta cinerea^ Diabrotica vittata. Typo-

vhorus ccmellus^ EiqPioria inda^ and Selandria rubi.

Brief suggestions are given regarding formulas and the use of the

more common insecticides.

A recent observation on Filaria nocturna in Culex, G. 0. Low
{British Med. Jour., 1900, Mo. W59, pp. 1JJ6, 1JJ7, pi. i).—The
author studied the life history of this Filaria in Cidex ciliaris. In

13411—No. 6 6
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ordei‘ to study the jinatom}" of the mosquito with reference to the pos-^

sible mig-ration of the worms, sections of infected mosquitoes were]

made after embedding in celloidin. It was found that the young
j

filarise, after reaching their highest stage of development, did noti

remain passive in the thoracic muscles but left that tissue and, travel-

ing forward in the direction of the head, passed into the loose cellular

tissue which abounds in the prothorax in the neighborhood of the

salivary glands. After a short sta}" in the thorax the worms passed

forward into the head and coiled up in the connective tissue below the

cephalic ganglion and the salivary duct.
^

From these positions the

filariee make their wa}^ into the proboscis through an independent

opening in the labium. From this position it is eas}" to understand

how they may infect man.

The clover-root borer (Hylastes obscurus), F. M. Webster ( Ohio

Sta. Bill. 112^ j)j). 2?l. 1).—This insect passes the winter in

Ohio in all stages, but chiefly in the adult condition. The author gives

brief descriptions of the insect in its different stages. A table is pre-

sented showing the condition in which the insect is found during the

different months of the year. At the beginning of the year adults and

larvge are present, but pupse are seldom seen. The first eggs were

found on May 17, and pupae which were found on March 2 and May 31

came from hibernating larvae. The new brood of larvae begin work
during the first week of June. The insect does not attack young

clover during the first }^ear, but seems to prefer clover during the

second year from the seed. The injury is done largel}^ before the first

of August.

An experiment was tried at the station in devising a method for

combating this insect. In June, 1897, a plat of ground 16 by 20 ft. was

seeded to red clover. On Juty 7, 1899, an examination of the clover

plants disclosed the presence of larvae of this insect. On the following

day the plat was plowed to a depth of from 4 to 5 in. An examination

of this plat on August 10 resulted in finding only a single pupa and 3

nearly full-grown larvae 2 or 3 in. below the surface, while other larvae

and pupae were found deeper in the soil. On August 11 an insect

cage was placed over a part of this plat to prevent the escape of adult

insects. The plat was examined on October 19 with the result that

only 1 live beetles were found. The beetles were abundant at the

same time in outside fields.

The author believes that deep and thorough plowing immediately

after harvesting the first crop of clover will result in the destruction

of the majority of these insects.

Combating the gypsy moth (Porthetria dispar), Y. Sjostedt {Med-

del. K. Landibr. Styr., 1900, No. 2, figs. 2).—The author

reports an unusuall}^ serious outbreak of the gyps}^ moth during the

past 2 years in the southeastern part of Sweden, in Blekinge and Kal-
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• mar counties. The gypsy moth was reported from Karlskrone in 18d0

' and eveil as late as 1891 was considered a rare insect in that region,

h The. area which was infested during the outbreak under discussion

t amounted to about 100 sq. kilometers. The food plants which the insect

seemed to prefer were oak, poplar, willow, birch, apple, peach, beam
' tree, spruce, blueberry, clover, and grasses. The infested countiy was
' of a rough nature and contained many large stone piles and stone walls,

in which the eggs were laid.

I

A government appropriation was secured and work was begun in the

spring in the destruction of the eggs. The egg masses were treated

for this purpose with black varnish, i kg. of this substance being suffi-

I

cient to treat 200 egg masses. In all, 2,025 kg. of black varnish and 660

kg. of Kaupenleim were employed in the spring work. The total num-
I ber of eggs destroyed by these methods was estimated at 377,500,000.

The spring work extended from April 11 to May 13, and during this

time 7, 911 stone piles and 36,018 meters of stone wall were examined,

j

The number of men emplo3"ed varied from 88 to 115, and the total num-

!
ber of days’ work in the spring operations was 1,839. The first gyps}"

moth larv8B hatched out during the last days of April while the tem-

ij

perature varied from zero to 18° C. In general, the larvae were found

to hatch during the time between the first appearance of green and the

development of the leaves. During the summer the infested area was
‘ carefullv examined, the work extending from Juh" 10 to Julv 21.

Stone walls which were badl}" infested with eggs were surrounded

I with a line of narrow boards which had been smeared with Kaupenleim

in order to prevent the escape of the larvae. The total number of

da}"s’ work in the spring and summer operations was 2,290 and the

i total expense was about $925.

j

Among the natural enemies of this insect, the author mentions star-

1 lings, cuckoos, crows, magpies, and a number of parasitic Hvmenoptera

I

and Diptera. The author’s observations upon the life histor}" of the

;

gypsy moth ma}^ be summarized as follows: The eggs which have sur-

!
vived the winter hatch at about the time of the first vegetative devel-

I opment. The number of eggs in 20 egg masses which were carefulh^

counted varied from 172 to 682, with an average of 339. The larvse

undergo d distinct developmental stages. The larval period varies from
9 to 10 weeks and the pupal stage from 12 to 11 daj^s. The males appear

during the last week in Jul}" and the females during the first week in

August. The deposition of the eggs begins in from 2 to 6 hours after

fertilization and occupies from 7 to 12 days.

A new method of combating the gypsy moth, Korig {Arh. K.
i Gesundheitsamte^ Biol. Aht.^ 1 {1900)^ No. JN- '255-260^ figs. 2).—
The author, after inspection of the work of the g3q3sy moth commis-
sion in Massachusetts in fighting this insect, came to the conclusion

that the methods adopted there did not give hope of ultimate success.
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In (irerinany the gypwy moth has never become so injurious as in the

United States, Init the author suggests that it may become so at any
time.

The methods for destroying the eggs of the gypsy moth which have

thus far been practiced are collecting and burning, painting with Rau-
penleim, and treatment with a mixture of tar and kerosene. The
author’s chief objection to these methods is that some of the eggs in

each cluster may be brushed from the tree and escape destruction.

He has devised a cheap and convenient apparatus which is claimed to

be well adapted for the destruction of the eggs. This consists of a

tank which holds about 200 cc. of kerosene. The escape pipe is in the

form of a small tube, and the whole apparatus may be carried in

the hand or at the end of a pole of any required length according to

the height of the egg clusters. A string attached to a valve and

extending down the pole allows the operator to regulate the amount
of kerosene discharged upon each egg cluster.

Washes and sprays for combating plant lice, woolly aphis, and
similar pests, E. Fleischer {Ztsch\ Pjianzenkrank.^ 10 {1900)^ No.

65-70).—The author conducted experiments with Halali, kero-

sene emulsion, Verminol, insect soaps, and Sapokarbol. A 2 per cent

solution of Halali was ineffective and the author found that in order

to destroy all insects a 16 per cent solution must be employed. The

substance was found to be somewhat injurious to the plant tissues.

The kerosene emulsion employed contained extracts of tobacco or

quassia. A 5 per cent solution was found to be very effective and did

not cause injury to the plants. The author believes that Halali is a

very good remedy for plant lice, but that the practical objection to it is

the high price. The kerosene emulsion, Verminol, and insect soap are

not believed to possess advantages which outweigh their costliness.

The author especially recommended Sapokarbol as a remedy for the

destruction of woolly aphis.

A test of spray nozzles, N. O. Booth {Missouri Sta. Bui. 50^ pp.

85-115^ figs. 10).—A comparative study was made of 30 kinds of noz-

zles from different manufacturers, with reference to the following

points: Height of spray or distance which the spray could be thrown

perpendicularly with various pressures; width, shape, and distribution

of the spra}^ at the point where it was considered most efficient; size

of the drops; amount of liquid discharged by each nozzle in a given

time; liability of the nozzle to clog; liability to dribble; durability,

and method of attachment.

The author classifies the different nozzles in the following manner:

Class I. Nozzles which throw a solid more or less round stream.

Class II. Nozzles in which the spray is somewhat broken directly by

the action of the margin of the outlet. Class III. Nozzles in which

the stream, after having passed the outlet proper, is broken into a

i
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spray by striking against the projecting parts of the nozzle. Class IV.

Nozzles in which a rotary motion is given to the liquid in a chamber

near the outlet. Class V. Nozzles in which the liquid escapes in 2

converging streams which, acting upon each other, break the liquid

into a spray.

In determining the height of spray, no account was taken of the

highest point to which isolated drops were thrown, but an attempt was

made to establish what is called the spra^ung distance, or the distance

from the mouth of the nozzle to the point where the bulk of the spraj-

is best broken up. It was found practical^ impossible to determine

in what shape the spray is most desirable. The most essential points

seemed to be the securing of a spra}" which, when passed at a uniform

rate over any surface, will cover eveiy part touched with a film of

liquid of equal thickness. In order to compare the different nozzles

with reference to this matter, they were made to throw a spray at the

spraying distance of each one down into galvanized-iron boxes 6 in.

square, which were placed closely side b}" side. In each case the fluid

was allowed to run until those cans which received most were nearly

full.

For determining the size of the drops thrown by different nozzles,

a barrel and a half of brownish -black ink was made with logwood and

the spray was directed against blank sheets of paper placed at the best

distance for each nozzle. The papers were then photographed.

The quantity of water discharged by the different nozzles was deter-

mined in quarts per minute at a pressure of 30 lbs.

In testing the matter of clogging a 6-lb. Bordeaux mixture was used,

and it was found that when this mixture was carefulh" and cleanly

prepared none of the nozzles clogged during the 5 minutes which were

allowed for the test.

Tests showed that manj" otherwise excellent nozzles had the disad-

vantage of dribbling to a considerable extent.

The question of durability is one not eas}" to determine, since in

most cases it will be considered better to bu}^ a new nozzle than to

continue the use of one which has become defective through wear.

The author states that no general-purpose nozzle has been perfected.

The choice of a nozzle must necessarity depend largety upon the kind

of work for which it is to be used. One of the most important points

in determining the choice of a nozzel is the distance to which the spra}"

must be thrown.

Bees and bee culture, A. Kuxakhovich (Sel.‘ik. Khoz. i Lyesov., 195 {1899), Oct.,

pp. 145-210; Nov., pp. 327-406, figs. 50 ).—An elaborate discussion of the problems

connected with apiculture, including the anatomy of the bee, varieties of bees, bee

food, bee products, breeding of bees, natural swarming, artificial swarming, removal
of queens, a system of apiculture with 2 queens in each hive, an economical study of

apiculture, honey plants, etc.
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An unusual application of propolis by bees in the wild state, X. Tapie
{Rev. Iniernat. Apicult., 22 {1900), No. 9, jjp- 165-167).—The author made observa-

tions on a swarm of bees which was living in a cavity under a large rock. The bees

had constructed a wall of propolis for protective purposes.

Report of the entomologist, A. D. Hopkins {West Virginia Sta. Rpt. 1899, p>p.

25-36).—The chief work of the entomological department of the station for the year

was upon forest insects and life zones. The author gives a detailed statement of

various trips made in the State for the purpose of studying these matters. Progress

is reported in the study of timothy varieties. Recent reports from correspondents

concerning the San Jose scale indicate that this insect has not become a serious pe.st

in any counties of the State west of the mountains.

Insect notes, W. E. Bkitton
(
Connecticut State Sta. Rpt. 1899, pt. 3, pp. 240-244 ).

—

Notes are given on the appearance of the pea-plant' louse {Nectaropliora destructor)

in the State. It is reported that Schizoneura rileyi was injurious to the branches of

elm trees during the season. Irregular, warty growths are produced on the branches

or trunks of the trees by this insect. The spruce-bud louse {Adelges abieticolens) was

found infesting the twigs of sxiruces. Notes are given on a number of scale insects,

including Lecaniiim armeniacuni, which was found upon grapes and other fruit trees.

A beetle which infested wheat middlings and did considerable damage in such situa-

tions proved to be Lsemophlscus pusillus. Garden primroses and also the native evening

primrose were badly injured by the attacks of Halticamarevagans. It is stated that

fall cankerworms are much less numerous than during previous years.

How insects are studied at the Ohio Agricultural Experiment Station,

F. M. AVebster {Ohio Sta. Bui. 114, pp. 165-173, pis. 2).—The author presents a popu-

lar account of the insectary and breeding cages at the experiment station, and of the

methods of collecting, rearing, preserving, and labeling insects.

Note on Collops bipunctatus, T. D. A. Cockerell {Neiu Mexico Sta. Bid. 33, pji.

50, 51).—A brief account of the known distribution of this insect.

The female of Eciton sumichrasti, with some notes on the habits of Texan
ecitons, W. M. AVheeler {Amer. Nat., 34 {1900), No. 403, pp. 563-574, figs. 4 )-

—

Notes on the appearance and biology of species of the foraging ants.

Synopsis of food habits of the larvae of the Sesiidae, AV. Beutexmuller

{Canad. Ent., 32 {1900), No. 10, pp. 301-303).—The author gives brief notes for the

purpose of indicating the host plants of these insects and the parts of the host plants

which are attacked.

The Coccidae of Brazil, A. Hempel {Rev. Museii Paulista, 4 {1900), pp. 365-537,

pis. 8).—Descriptive, biological, and economic notes on a large number of species of

Coccidae, some of which are described as new.

Effect of lime on the oyster-shell bark louse, AV. T. Macoun {Canada Expt.

Farms Rpts. 1899, pp. 94-96).—During the previous year in experiments conducted

for another purpose it was noted that whitewash was a very effective remedy for

the oyster-shell bark louse. Further experiments are now in progress, from which no

definite conclusions can be drawn as yet. The insecticide as used in this experiment

is composed of 6 gal. skim milk, 30 gal. of water, 60 lbs. of lime, and 10 lbs. of salt.

Certain trees which were not treated with whitewash received a spray of tobacco

water and whale-oil soap made by using 10 lbs. of tobacco, 2 lbs. of soap, and 40 gal.

of water. The trees were sprayed June 1 and again June 6, with the result that nearly

all the insects were destroyed.

An enemy of the Colorado potato beetle, C. E. Mead {New Mexico Sta. Bui. 33,

pp. 47-49).—This article has been previously noted (E. S. R., 11, p. 767).

Preliminary notes on the rate of growth and on the development of

instincts of spiders, Annie B. Sargent ( Proc. Acad. Nat. Sci. Philadelphia, 1900, No 2,

pp. 395-411, pis. 2)

.

—This paper contains a record of observations on Argiope copMnaria

and Agalena naevia. It was observed that increase in size takes place between the



FOODS ANIMAL PRODUCTION. 581

molts and is dependent on the food. Molting did not occur at regular intervals, but

according to the amount of food. Cannibalism was not noted while the young were

in the cocoon. Experiments indicated that young spiders could withstand a very cold,

moist atmosphere but not a warm, dry one.

Inspection and care of nursery stock, W. E. Britton
(
Connecticai State Sto.

Ept. 1899, pt. S, pp. 245-251) .—A revised form of Bulletin 129 of the station (E. S. R.,

II, pp. 270,271).

Bisulphid of carbon for tbe destruction of insects in stored seeds {Amer.

Gard., 21 {1900), No. 303, p. 679).—Brief notes on the method to be adopted in using

this insecticide.

The chemistry of insecticides, E. T. Shutt
(
Canada Expt. Farms Repts. 1899, pp.

148,
149 ).—An analysis of Paris green indicated the presence of 44.2 per cent arse-

nious acid, 4.56 per cent of which was soluble in water. A kerosene-carbolic emul-

sion containing 2 gal. kerosene, 1 gal. of water, lbs. of soap, and 2 pt. of crude

carbolic acid is reported as effective in the destruction of the oyster-shell bark louse

and tree borers. The emulsion as just given should be diluted in 8 parts of water.

A correspondent suggested the addition of blue vitriol to the kerosene emulsion for

use on dormant trees. Experiments indicated that the blue vitriol caused the imme-

diate separation of the constituents of the emulsion, and therefore this combination

can not be recommended. A Bordeaux mixture, 4:4:40, was mixed with a strong

decoction of tobacco in equal proportions. A slight separation took place after long

standing, but it is believed that if this mixture be sprayed in a fresh condition the

tobacco would have no injurious effect upon the Bordeaux mixture.

Some important insecticides, fungicides, and apparatus for their applica-

tion, W. G. Johnson, C. 0. Townsend, and H. P. Gould {Maryland Sta. Bui. 65,

pp. 55-63).—A popular account of the insecticides most commonly applied in the

destruction of biting and sucking insects, with brief notes on the time of application

of these insecticides and formulae for their preparation.

Some important spraying apparatus and other accessories, H. P. Gould
{Maryland Sta. Bui. 65, pp. 70-89, figs. 16 ).

—

This article contains a popular discussion

of bucket pumps, knapsack pumps, barrel pumps, kerosene pumps, horizontal pumps,

nozzles, suggestions for the use of spraying apparatus, and a spray calendar.

FOODS—ANIMAL PRODUCTION.

Preliminary report upon the composition and properties of the

fat in “firm” and “soft” pork, F. T. Shutt {Canada Expt. Farms
Rpts. 1899., pp). 151-155., pi. 1).—In view of the importance of firm

pork for the bacon industry, analyses were made of the ham and

shoulder in what was regarded as hrm pork of excellent quality and

in soft pork of very inferior quality. The results follow:

Composition offatty tissue infirm and s<ft pork.

Water. Salt. Nitrogen.
Nitroge-
nous

tissue.

Fat by
differ-

ence.

Olein
in

bacon.

Palmitin
and

stearin
in bacon.

Firm pork: Per cent. Per cent. Per cent. Per cent. Per cent. Per cent. Per cent.
Ham 15. 56 2.73 0.504 3. 15 78. 56 50. 05 28. 51
Shoulder 6.53 1.12 .285 1.78 90. 57 58.33 52. 24

Soft pork;
Ham 12.50 1.34 .243 1.52 84.27 66. 37 17. 90
Shoulder 2.67 .48 .142 .89 95.96 76. 94

1

19.02

f
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“It is to be observed that the percentage of water in the fatty tissue of the ‘firm’

is greater than in the fatty tissue of the corresponding part of the ‘soft’ bacon.

Also, that the percentage of tissue other than fat, that is, of a nitrogenous nature,

was also greater in the ‘firm’ than in the ‘soft.’ This falls into line with the results

[previously] stated, . . . since the water for the most part is contained in or held

by the nitrogenous tissue. This would indicate that the walls of the cells containing

fat proper are thicker in the ‘firm’ than in the ‘soft’ or ‘tender’ bacon. Further,

it is to be noticed that the amounts of salt present are also larger in the ‘ firm ’ than

in the ‘ soft ’ bacon. This is accounted for by the assumption that the salt, like the

water, is held by the nitrogenous tissue to a greater extent than in the fat.

“The percentages of fat are, from a consideration of the foregoing statements, neces-

sarily greater in the ‘soft’ than in the ‘firm’ bacon. The fat proper consists of olein,

fluid at ordinary temperatures, and palmitin and stearin, solid at ordinary tempera-

tures. The data show that the percentage of olein is much greater in the ‘soft’ than

in the ‘firm’ bacon, while as a natural consequence the percentages of palmitin and

stearin are greater in the ‘firm’ than in the ‘soft’ bacon. These facts furnish the

cause of the greater softness in the ‘soft’ or ‘tender’ bacon.”

The composition of the rendered fat of firm and soft pork was also

determined, as well as the usual constants.

“[In the author’s opinion] the melting point of the fat from the ‘soft’ bacon is

practically 10° C. lower than that of the ‘firm’ bacon. The specific gravities in both

series are so close that it is not possible to use this constant as a means of differentia-

tion or for deducing therefrom any information respecting the relative composition

•) of the fats. The sa]3onification equivalent likewise appears to be of little value in the

diagnosis. The Reichert number shows the practical absence of volatile fatty acids

ill both series, though there is an indication of larger traces of the presence of such

ill the shoulder fat than in that of the ham. The ‘iodin absorbed’ is of great value

in this investigation. From it may be calculated the percentage of olein or liquid fat

present in a fat. The data here presented clearly demonstrate the larger amount of

olein m the ‘soft’ fat, a fact that gives the explanation for the greater softness or

tenderness of the ‘soft’ bacon.”

These investigations are being continued, and in order to determine

the efi'ect of food on the composition of the pork, the olein, palmitin,

and stearin, and the ratio of the two latter to the former was deter-

mined in the bacon of several }mung pigs ranging from 23 to 42 lbs.

in weight.

Feeding experiments with steers to test the value of cocoa
shells, F. Albert [Landvj. Jahrh.^ 28 (1899)^ No. 5-6 972-975).

—

A test was made at the Lauchstadt Experiment Station to investigate

the feeding value of cocoa shells, a by-product from chocolate manu-

facture. Two lots of steers were used. Both lots were fed diffusion

residue, alfalfa hay, straw, molasses bran, cotton-seed meal, and wheat

bran. In addition, lot 1 was given cocoa shells, 0.5 kg. per 1,000 kg.

live weight being fed at the beginning of the test, and the amount

gradually increased to 10 kg.

During the test lot 1 made an average gain of 1.8 kg. per head and

lot 2, 1,7 kg. The author concludes that cocoa shells are a satisfac-

tory and healthful feeding stuff and that steers readily learn to eat

them. Cocoa shells are regarded as intermediate in feeding value

between meadow hay and wheat bran.
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The value of maize-germ-molasses feed for fattening lambs,

F. Albert {Landw. Jahrh.^ 28 {1899)^ JVo. 5-6^ p^}. 987-991/).—AX the

-Lauchstadt Experiment Station the value of a feeding stuff made of

maize germ and molasses was tested. Two lots of 17 and 20 lambs

each were used. The test proper began July 28, 1897, and closed

October 15. Feeding a constant basal ration of 70 kg. of beet chips,

15 kg. of pea straw, 3 kg. of ground peas per 1,000 kg. live weight,

a mixture of 7.5 kg. of the molasses feed, 1.128 kg. of wheat bran,

and 1.276 kg. of rape-seed cake per 1,000 kg. live weight, was com-

pared with one of 1 kg. of wheat bran, 1.325 kg. of rape-seed cake,

and 6.283 kg. of corn meal. About the middle of the test the amount

of molasses feed was increased to 10 kg.

The average daily gain of the lambs on the molasses feed was 0.151

kg. when 7.5 kg. was fed, and 0.127 kg. when 10 kg. was fed. Lambs
fed the corn-meal ration gained on an average 0.108 kg. per head daily.

The principal conclusions were that maize-germ-molasses feed is

veiy satisfactory for lambs, and gives better results than corn meal.

As shown b}^ slaughter tests, it produced better flesh than the similar

ration without molasses.

Experiments with lambs to study the effect of different con-

centrated feeding stuffs on the character of the tallow, F. Albert
{Lcmdio. Jahrh.^ 28 {1899)^ No. 5-6, JN- 975-987).—The efl'ect of dif-

ferent feeding stuffs on the tallow was tested with 1 lots of cross-

bred English lambs at the Lauchstadt Experiment Station. After a

preliminary period of about 2 months, the feeding test proper began

February 25 and closed June 11. The lambs were shorn about a

month before the beginning of the test. All the lots were fed a basal

ration of ensiled beet pulp, meadow haj^ and straw. In addition, lot

1 was fed maize and sunflower-seed cake; lot 2, ground peas and wheat

bran; lot 3, peanut cake and barley bran; and lot 1, wheat bran and

rape-seed cake. The character of the fat of these diflerent feeding

stuffs was investigated. A number of lambs sickened or died during

the test, and at the close lot 1 contained 7 lambs, lot 2 1, and lots 3

and 1 8 each. The average daity gain ranged from 0.118 to 0.203 kg.

per lamb. The lambs were slaughtered and the tallow and other fat

examined. The principal conclusions were that the fat consumed in

the concentrated feeding stuffs may exercise a marked inffuence upon
the character of the tallow. Especially good results, both as regards

the improvement of the ffesh and tallow, were obtained with sunflower-

seed cake. Good results also attended the feeding of rape-seed cake

and bran. Peas and peanut cake gave less satisfactory results.

Feeding experiments with pigs on the value of sugar and influ-

ence of increased protein consumption, F. Albert {Landw. Jahrh.,

28 {1899), No. 5-6,j)J)< 9)8-962).—A test was made at the Lauchstadt

Experiment Station with 6 lots of 2 pigs each to determine the feeding
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value of sugar and to learn the amount of protein and non-nitrogenous

material best suited for fattening pigs. Lots 1 and 6 were fed a

normal ration consisting, per 1,000 kg. live weight, of 80 kg. of cooked

potatoes, 80 kg. of skim milk, 10 kg. of barley, furnishing 5 kg. of

protein and 28 kg. of non-nitrogenous nutrients. The nutritive ratio

was 1:5.7. Lots 2 and 5 were fed a ration rich in protein, receiving

per 1,000 kg. live weight, 80 kg. of cooked potatoes, 40 kg. of skim

milk, 5 kg. of meat meal, and 12.5 kg. of ground barley. This ration

had a nutritive ratio of 1:4.92, and furnished 7.5 kg. of protein and

28 kg. of nitrogen-free nutrients. Lots 3 and 4 were fed a ration

deficient in protein consisting, per 1,000 kg. live weight, of 80 kg. of

cooked potatoes, 20 kg. of ground barley, and 10 kg. of sugar, furnish-

ing 2.5 kg. of protein and 40 kg. of nitrogen-free material. This

ration had a nutritive ratio of 1:15.

This ration was fed from February 27, 1898, to April 27, this being

regarded as a preliminary period. From April 27 until the close of

the test proper, June 15, the amount of potatoes fed the different lots

was reduced to 60 kg. The amount of the other feeding stuffs was also

changed somewhat, but the proportion of protein to nitrogen-free

material was about the same.

At the beginning of the preliminary period the pigs weighed about

50 kg. each. During the test the pigs of lot 1 and 6 gained 0.718 kg.

per head per day; those in lots 2 and 5, 0.661 kg.; and those in lots

3 and 4, 0. 929 kg. The pigs receiving the large amount of protein

had not gained as much as was expected; therefore, the test was con-

tinued 77 days with lots 2 and 5, the ration being increased by the

addition of 12 kg. of sugar per 1,000 kg. of live weight. One pig was

dropped out on account of illness. The average daily gain of the

others was 0.525 kg. All the lots were slaughtered and the ffesh

judged by an expert. The ratio of dressed weight to live weight was

practically the same, ranging in the different lots from 76.1 to 76.6

per cent. In the author’s opinion the differences between the individual

members of the lots were more marked than between the different lots.

The belly fat and the lard of the different lots were examined.

The principal conclusions follow: A ration containing 5 kg. of

digestible protein and 28 kg. of digestible nitrogen-free material per

1,000 kg. live weight suffice for producing a gain of 0.5 kg. per head

per day. Increasing the digestible protein did not have a beneficial

effect. Meat meal is a suitable nitrogenous feeding stuff when only

gains in weight are considered. Sugar, when fed in a ration furnish-

ing 5 kg. of digestible protein and 40 kg. of digestible nitrogen-free

nutrients per 1,000 kg. live weight, gave very satisfactory results.

Better results may be expected if a ration containing sugar and having

a wide nutritive ratio supplements for a few weeks a period with a

normal ration. Definite results regarding the effect of the different

rations on the composition of ffesh and fat were not drawn.
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Report of the poultry manager, A. G. Gilbert {Canada Expt.

Farms Fjyts. 1899^ jjp. 205-223. j:)L 1).—The work of the poultry

department during the year is briefly reported. Generally speaking,

pullets laid more eggs than year-old hens or those 3 or d years old.

The eggs of older hens were larger and if sold by weight would be

more valuable. The weight of a dozen eggs ranged from 1 lb. and 11

oz. in the case of the Barred Phmiouth Hock, White Brahma, Black

Minorca and Andalusian hens, to 1 lb. and d oz. in the case of Brown
Leghorn pullets. Brief statements are made on the poultry hatched,

the rations fed to old hens and pullets. In a test comparing whole

ground grains with poultry having limited runs the following results

were obtained: Five Barred Plymouth Rock cockerels fed whole grain

gained in Id weeks 18 lbs. 12f oz.: 5 White Plymouth Rock cock-

erels fed ground grain gained in the same time 20 lbs., 3i oz.
;
and 5

Silver Laced Wyandottes fed a mixture of whole and ground grains

gained 15 lbs., Idi oz. In eveiw case the chickens were fed per head

daily 12 oz. of grain (wheat, barle}^ and corn. 2:1:1). Crossbred

cockerels, when confined in small coops and fed an ordinary ration,

gained in d weeks from 12f oz. to 1 lb. 5 oz. The 3 best birds at the

end of 5 months weighed on an average of 5 lbs. 1 oz. each.

Brief statements are made concerning the breeding pens, the feed-

ing of chickens and pullets, and other points usually touched upon in

these reports.

Feeding chickens for growth, G. M. Gowell {21aine Sta. Bid.

89-96).—A number of tests with chickens are reported. In the

first, the efl'ect of small coops v. houses with small yards, on rapidity of

growth, was studied. Forty Barred Plymouth Rocks, White Wyan
dottes, and light Brahmas (Eaton strain), were confined in small coops

such as are used by English and French chicken and poultry fatteners,

d chickens being placed in each coop. All were fed porridge made of

skim milk and mixed meal containing corn meal, wheat middlings,

ground oats and animal meal, 10:8:5:d. TwenW chickens of the same

breeds were confined in houses with small yards and fed the same

ration. All the chickens were 130 days old at the beginning of the trial,

which covered 35 days. The average gain of the chickens confined in

coops was 2.23 lbs., and of those in houses with yards 2.d7 lbs., the

amount of dry meal required per pound of gain being 5.9d and 6.52 lbs-.

,

respectively. The author calculates that the value of the chickens was

increased 819.39 by fattening. In these tests greater total and indi-

vidual gains and cheaper flesh production were secured from birds with

partial liberty than from those in close confinement.' The labor was

less in caring for the yarded birds. The cooped birds were very quiet

and did not appear to sufler from confinement.”

To determine the efiects of age on gains in weight, 15 Plymouth

Rock chickens, 177 daj’s old at the beginning of the trial, were fed

under the same conditions as above, 20 chickens being confined in coops
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and the remainder in houses with small yards. In 21 days the average

gain of the chickens confined in coops was 0.87 lb., 8.2 lbs. of grain

being required per pound of gain. The average gain per chicken of

the lot fed in houses with yards was 0. 92 lb.
,
the grain required per

pound of gain being 7.36 lbs. The profits are estimated at 8.25 cts.

per chicken. In the author’s opinion these tests show that it is niore

profitable to fatten young chickens, for although the difference in age

of the lots in the 2 trials reported was not great, much more satisfac-

tory results were obtained with the younger birds.

The effect of green food was tested with 21 Plymouth Kock chickens

140 days old at the beginning of the trial. They were confined in

lots of 4 in small coops and fed for 4 weeks on a ration of mixed
meal and skim milk as described above. Two of the lots received

no green food; the others were fed once a day all the finely chopped
green rape the}" would eat during the last 2 weeks of the trial. When
no green food was supplied, the gains ranged from 3.7 to 4.3 lbs. per

coop; when rape was fed, from 3.5 to 4.4 lbs.

Breeding for egg production, G. M. Gowell [Maine Sta. Bui.

2B' 97-10^).—A record is given of the eggs laid by the hens em-
ployed in experiments on the possibility of securing breeds which
shall excel in egg production. Of the 236 hens employed, 39 laid 160

or more eggs and 35 laid less than 100 eggs in a year. Great vari-

ations were observed in the laying capacity of the hens and in the regu-

larity of laying, although all the hens were given the same food and

care, and the chickens in each breed tested were selected for their uni-

formity. It was noticed that the eggs from hens that laid the greatest

number were on an average smaller in size than those from hens pro-

ducing fewer eggs, and the percentage of infertility was also greater

in the former case than in the latter.

Coifee substitutes, C. D. Woods and L. H. Merrill [Maine Sta. Bui. 65, pp. 105-

107 ).—The composition of 8 sorts of cereal coffee is reported and the food value of

this class of goods discussed. It was found that, as claimed, the samples examined
were free from true coffee. The infusion did not have a high food value, containing,

when made according to directions, from one-third to one-twentieth as much solid

matter as skim milk.

Inspection and analyses of foods, M. A. Scovell [Kentuchj Sta. Bui. 86, pp.

51 ).—As an aid to the interpretation of the Kentucky pure-food law, a number
of provisional definitions of food materials and articles used in their preparation

are suggested, and the analyses made in accordance with the law are reported of

727 samples of dairy products, spices, flour, vinegar, etc. Of these, 290 were found

to be adulterated.

Fodders and feeding- stuffs, F. T. Shutt ( Canada Expt. Farms Epts. 1899, p>p.

143-I47 ).—Analyses are reported of broad-leaf hay [Spartina cynosuroides),, hay tea,

cotton-seed meal, the seed of lamb’s-quarters [Chenopodium album). The latter had

the following percentage composition: Water, 9.82; fat, 6.78; jirotein, 14.19; carbo-

hydrates, 63.91; crude fiber, 1.27, and ash, 4.03. Judged by composition only, the

author believes the seed “to have a comparatively high feeding value. Its percent-
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ages of fat and protein—the two most important nutrients—place it approximately

midway between corn meal and bran. Since these seeds are very small and possess

a hard integument, it seems most i^robable that if fed without j^revious grinding or

boiling the greater number of them would pass through the animal undigested, in

which case not only would they be of no food value, but harm would be done by

their dissemination over the farm in the resulting manure. ’ ’

Feeding-stuff inspection, C. D. IVoons and J. M. Bartlett {Maine Sta. Bui. 6S,

P2J. 75-88).—Analyses of feeding stuffs made in accordance with the State law are

reported, the constituents determined being protein and fat. The materials examined

include cotton-seed meals, gluten meals, linseed meals (old and new process), corn-

and-oat feeds, oat chop, oat feeds, dairy feeds, poultry food, rice feed, mixed feeds of

different sorts, animal meal, beef scraps, ground beef scraps, ground beef cracklings,

and a raw ground bone meal

.

Rice flour and bran as a feeding stuff, C, Dusserre
( Chron. Agr. Canton Vaud.

13 {1900)., No. 16, pp. 472-474).—The value of these feeding stuffs is discussed.

Potato pomace, J. M. Bartlett {Marne Sta. Bui. 65,p>p). 115, 116).—Two analyses

of potato pomace (the residue from the manufacture of starch) are reported.

The employment of the residue from wine making as a feeding stuff, S.

Bieler {Chron. Agr. Canton Vaud, 13 {1900), No. 16, pp. 374-377).—A discussion of

the methods of preserving and feeding the residue from wine making.

Feeding nonsaccharine sorghums, C. E. Mead {New Mexico Sta. Bui. 33, p>p.

46, 47).—Brief statements are made concerning a practical test of the feeding value

of brown durra, red and white Kafir corn, black rice corn, large African millet, and
yellow millo maize forage. In general, satisfactorj^ results were obtained.

Concerning the formation of glycogen from protein, B. Schondorff {Arch.

Physiol. IPflilger'], 82 {1900), No. 1-2, pjp. 60-85).—On the basis of experiments with

frogs fed casein, the author concludes that glycogen can not be formed in the body
from a proteid Avhich does not possess a carbohydrate group.

The relation of nitrogen to chlorids in the stomach contents during diges-

tion, J. Winter and Falloise {Conipt. Rend. Acad. Sci. Paris, 130 {1900), No. 24, pp.

1646-1648 ).

On the relation of the reducing power of normal urine to the amount of

certain nitrogen contents present, J. H. Long {Jour. Anier. Chem. Soc., 22 {1900),

No. 6,jjp. 309-327).—The reducing poAver of uric acid and creatinin in relation to the

total reducing power of urine Avas investigated.

Concerning the substances in the blood soluble in ether, R. Weigert {Arch.

Physiol. \_Pfluger'], 82 {1900), No. 1-2, pp. 86-100).—Artificial digestion experiments

are reported: In the author’s opinion his experiments show that blood contains a

substance soluble in ether Avhich is not fat.

Concex'ning digestion in birds, L. Paira-Mall {Arch. Physiol. \_Pfluger], 80

{1900), No. 11-12, g)p. 600-627).—An experimental study of the physiology of diges-

tion in birds, Avith a critical revieAV of the literature of the subject.

Steers, J. H. Grisdale {Canada Expt. Farms Rjots. 1899, pp. 54-58, pis. 3).—The
gains made by 8 lots of 4 steers each during a period of 16 Aveeks are tabulated,

together Avith the cost of the gain and the net profit. No conclusions as to the rela-

tiAX effects of the different rations are given. The gains made by 29 steers. fed in the

spring are briefly reported. On a ration of silage, hay, and mixed grain the average

daily gain was 2.06 lbs. Brief statements are also made concerning feeding tests

made AAuth steers in 1900.

Steer feeding experiments, 1898-99, E. Robertson {Canada Expt. Farms Rpts.

1899, p>p. 252-254).—A test of the comparative value of different breeds of steers at

the Nappan Experimental Farm is briefly reported. They were fed from December 1

to March 16 such feeding stuffs as mixed meal, turnips, silage, hay, and straw. Four
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Polled Angus steers gained 965 lbs.
;
4 Herefords gained 805 lbs.

;
4 Shorthorns, 760

lbs.; and a second lot of 4 Shorthorns, 675 lbs., while 4 scrubs gained 755 lbs.

Cattle, S. A. Bedford {Canada Exjit. Farms Rpts. 1899, pp. 311, 312).—Brief statistics

are given of the Brandon Experimental Farm herd, and of a test made with 2 lots of

3 grade Shorthorn steers each as to the comparative value of wheat and oat straw.

The steers were fed for 110 days, silage and chopped grain being given in addition to

the straw. During the last 55 days flaxseed was also fed. They were purchased at

3 cts. and sold for 4.85 cts. per pound. The average daily gain per head of lot 1 (fed

wheat straw) was 1 lb. 3 oz. and of lot 2 (fed oat straw) 1 lb. 1 oz., the profits on the

2 lots being $20.11 and $19.64, respectively.

Cattle, A. MackAY {Canada Expt. Farms. Rpts. 1899, pp. 383-385).—Barley, oat,

and wheat straw, and native and brome grass hay, when fed in addition to silage

and meal, were compared with 5 lots of steers at the Indian Head Experimental

Farm. The lots fed straw contained 4 animals and those fed hay 2 animals each.

In 4 months the gain per steer on the different rations was 126.25, 91.66, 162.5, 127.5,

and 180 lbs., respectively. In every case the cost of a pound of gain was 7 cts.

Sheep fattening- experiments in 1899, J. Grude {Tidsskr. Norske Landhr., 7

{1900), No. 2, pp. 77-85).—A test with 2 lots of 100 lambs each to compare linseed

cake and oats when fed with hay and turnips showed that in 30 days on the former

ration the gain per lot was 399.5 kg. and on the latter 320 kg. On account of the

high price of the oil cake, oats were considered the more economical feed.

—

f. w.

WOLL.

Experimental pig feeding, J. Mahon (
Queensland Agr. Jour., 7 {1900) ,

No. 1, p>p-

23, 24) .—In a test with 2 lots of 4 pigs each on the value of molasses added to a

ration of ground barley, the amount of food required per pound of gain by the lot fed

barley was 5.5 lbs., and the amount required by the lot fed barley and molasses was
5.08 lbs.

Some experiments in pig feeding {Jour. Bd. Agr. \_London'], 7 {1900), No. 1, pp.

28-33).—A discussion of experiments by Campbell at Yorkshire College, Leeds, and

by Harris at Caine. The latter were made with the aid of the Wilts County Council

and other local assistance.

Pigs, J. H. GrisdALE ( Canada AJa'p^. Farms Rpts. 1899, pp. 60-62).—Brief state-

ments are made concerning the pigs kept and the feeding tests carried on. In a test

of the value of rape, begun August 2, 6 pigs were fed until November 30 and 5 until

December 29 on a quarter of an acre plat of rape, and during part of the time were

given some grain or mangolds also. The 2 lots produced 1,434 lbs. of pork, the cost

of a pound of gain being 3.42 cts. According to the author this is materially less than

the average cost of pork produced on grain alone.

Swine, R. Robertson {Canada Expt. Farms Rpts. 1899, pp. 255, 256).—The author

gives details of the work of the year with swine at the Nappan Experimental Farm.

When fed an average of 20 lbs. per head daily of skim milk in addition to meal, 3

Berkshire pigs, weighing 77 lbs. at the start, gained 358 lbs. in 110 days. Three

Berkshires, weighing 216 lbs. at the start and fed on an average of 25 lbs. daily of

skim milk in addition to meal, in 125 days gained 469 lbs. In 165 days 4 York-

shires weighing 132 lbs. at the start and fed the same ration gained 768 lbs. A test

from which definite conclusions were not drawn is also reported on the comparative

value for pigs of wheat shorts, buckwheat, corn meal, and crushed oats, 2:1, and pea

meal and crushed oats, 2:1. Corn meal and pea meal made firm pork, that of the

pigs fed corn meal being slightly more satisfactory. Pork made from buckwheat

was soft.

Swine, S. A. Bedford {Canada Expt. Farms Rpts. 1899, pp. 312, 313).—The Bran-

don Experimental Farm herd of swine is described as well as a test on the value of

coarse grain with a small proportion of bran for pigs. Four Berkshire pigs fed bran,

oats, and barley in about the proportion of 1:7:2 gained 166 lbs. in the 11 weeks of
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the first j:>eriod at a cost of 2.76 cts. per pound. During a second period of 4 weeks

there was a gain of 84 lbs. at a cost of 2.42 cts. per pound, on a ration of bran, oats,

^ and bafi’ley 1:1:2. In a third period of 5 weeks the gains amounted to 126 lbs., the

^ cost of a pound of gain being 1.98 cts. The grains were fed in the same projDortion

i

^ as during the second period. The financial side of the test is also discussed.

Poultry, S. A. Bedford {Canada Expt. Farms Rx>ts. 1899, pp. 314, 315).—The
F, advantage of a long and a short period of fattening was studied with cockerels and

ducks at the Brandon Experimehtal Farm. Eight cockerels weighing 28 lbs. 12 oz.,

tt fed a mixture of equal parts of ground oats, wheat, and barley, mixed with water to

9 the consistency of thin porridge, gained 6 lbs. 1 oz. in 21 days, the cost of a pound

^ of gain being 3^ cts. In a second period of 14 days the gains amounted to 4 lbs. and

the cost of a pound of gain was 7 cts. Five crossbred Pekin ducks under a year old

were confined in a yard and fed well-moistened chopped wheat, oats, and barley,

1:1:1. They were given some vegetable matter such as cabbage and turnip leaves
' and supplied with water. The ducks weighed 23 lbs. 2 oz. at the beginning of the

test. In 24 days they gained 5 lbs., the cost of a pound of gain being 8f cts. During

the second period, which covered 9 days, there was a gain of 15 oz., the cost of a

pound of gain being 174 cts.

i’ Preservation of eggs, F. T. Shutt ( Canada Expt. Farms Rpts. 1899, pp. 223-

226).—The author reports comparative tests of the value of limewater, water glass,

glycerin, and distilled water for preserving eggs. Some eggs were also coated with

paraffin and kept in bottles. The experiment demonstrated, in the author’s opinion,

“ the value of saturated limewater as an egg preservative. As far as our experience

goes, no other fluid is its equal, the eggs from this preservative being far and away
superior to those kept by the other methods here stated.”

DAIRY FARMING—DAIRYING.
s

Feeding experiments with palm-nut cake, palm-nut residue,

linseed meal, castor-bean meal, and peanut meal for milch cows,

E. Ramm, C. Momsen, and T. Schumacher {Milch Ztg.^ 29 (1900)^ Mas.

19, jjp. 291-291^; 20, jigi. 309-311; 22, gip. 3M, 31/.1; 23, pp. 333-353,

, figs. If).—These feeding stuffs, fed in like quantities in rations other-

wise identical, were compared in tests with 6 cows, covering in all a

period of about 3 months. The tests proper lasted T days each and

were preceded by preliminary periods varying from 6 to 11 days. The
peanut ration was tested in the first and seventh periods, the palm-nut

cake in the second and fourth, and the others in intermediate periods.

Some of the principal results are shown diagrammaticall^q and are

summarized in the following table:

The yield and quality of milk and butter fat from coius fed different rations.

Ration.

Yield of
milk per
1,000 kg.

live
weight
per day.

Ydeld of
fat per

1,000 kg.
live

weight
per day.

Fat con-
tent of
milk.

Solids-
not-fat
ill milk.

lodin ab-
sorption
number
of fat.

Peanut meal
!

Kg.
27. 35

Kg.
0.91

Per cent.

3.38
Per cent.

8. 78 37.2
Palm-nut cake 24.09 .98 4.14 8. 52 27.5
Palm-nut residue 24. 23 .91 3.82 8. 94 27.7
Linseed meal 28. 31 1.03 3.71 8.82 47.2
Castor-bean meal 23. 79 .79 3.38 8. 76 47.1

I
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The castor-bean meal, tested as a new feeding stuff, contained only

1.23 per cent of fat. This material is prepared b}^ a patented process

in which, according to a statement by the firm furnishing the meal for

the test, all traces of injurious properties are removed. The material

was costly as compared with^ other feeding stuffs, and the results of

the test showed that it was not well suited for feeding dairy cows.

Influence of intervals be\ween milkings on quality of milk, A.
- W. Stokes (Dairy, m (1900"y No. IJ^S, yyp. 319, SW).—K herd of 21

cows was milked at 1 a. m. aii 1 p. m., making the intervals between

milkings, therefore, 9 and 15 hours respectively. Samples of the

milk of each cow were taken at both milkings on August 1, 10, and 21,

and September 11, and analyzed. Analytical data for 2 milkings at

the beginning and end of the test are given. Sixteen of the cows

gave milk on one or more occasions having less than 3 per cent of fat

or less than 8.5 per cent of solids-not-fat. Of the 81 samples taken at

the 1 o’clock milkings none contained less than 3 per cent of fat. Nine

cows, however, gave milk containing less than 8. 5 per cent of solids-not-

fat. Of the 81 samples of morning’s milk, 17 contained less than 3 per

cent of fat and 19 less than 8.5 per cent of solids-not-fat. The milk

drawn after the long interval was therefore poorer in quality than that

drawn after the short interval. “ It would seem as if the cows, as it

were, took toll of it and reassimilated from it parts that they required

for their own sustenance, if the milk wure not drawn off at certain

intervals.”

Investigations of milk from mountain pastures (Satermelk),

B. Ramstad (Aarsher. Offent. Foranst. Landhr. Fremme, 1899, pp.

34-9-361).—The milk produced by cows on mountain pastures has the

reputation of being richer in fat and more palatable than the winter

milk, due possibl}^ to its deep yellow color. Goats’ milk, on the other

hand, retains its bluish-white color when produced in the mountains.

Investigations by V. Dircks in the seventies showed, as the average of

a large number of determinations, a daily yield of 4.3 liters of milk

per cow on mountain pastures, with an average fat content of 3.9 per

cent. In further study of this subject the autl
.

sited 7 mountain

dairies (sdters) in different parts of the interior of-N<*«^way, measured

the milk of the cows in the various herds, and ma^o separate analyses

of the morning and evening milkings of each cow for 2 days. Samples

of the mixed herd milk of the goats were also taken and analyzed.

The evening’s milk was generally lower in fat than the morning’s

milk, the difference in some cases amounting to 2 per cent. The aver-

age percentage of fat in cows’ milk was 3.807 percent, agreeing closely

with Dircks’ figures, and also with the average of analyses of milk pro-

duced in the neighboring vallej^s during the same tir^'^-; of the year

(July and August, 1898), which was 3.77 per cent.

The altitude of the pastures and their quality and location do not
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seem to have an appreciable influence on the fat content of the milk.

The same observation was made in the case of the milch goats.

—

f. w.

WOLL.

The germ content of milk, O. Appel {2IoUc. Ztg.. 14- {1900), 4Xo,

17, pj). 277, ^7(§).—Experiments were made to determine the presence

or absence of bacteria in the cow’s udder. In one series of the experi-

ments milking’ tubes were used and in ’’another the milk for examina-

tion was drawn directly into flasks. D ‘terminations were made of the

number of bacteria present in samples^ of milk taken at the beginning,

twice during the process, and near the end of milking. In the second

series of experiments germ-free milk was obtained near the end of

milking. The decrease in the germ content of the milk during milk-

ing was less marked when milking tubes were used. The introduction

of the tube was thought to carry germs into the interior of the udder.

Pure cultures of Bacterium lactis aerogenes and other bacteria were

added to sterile milk and injected into the udder. A swelling of the

udder and marked changes in the milk followed such inoculation.

No bad eflects were observed as a result of injecting sterile milk or

water. The difi'erent experiments are considered as showing that bac-

teria are not normally present in the udder. The author also discusses

the number and character of the germs found in milk and their

destruction by heat.

Examination of butter c61or, F. H. 'Werenskiold {Aarsher. Offent,

Foramt. Landbr. Fremme^ 1899, 162, 163).—The author examined

9 samples of butter color, of which number 6 gave no reaction for

aniline color and 3 were pure annatto color. The following method of

determining the strength of color was used: A standard solution of 1

gm. potassium bichromate dissolved in a liter of distilled water was

placed in a Hehner colorimeter; 0.5 cc. of the butter color was dis-

solved in 100 cc. of petroleum ether and compared with the standard

solution. From 18 to 61 cc. of the aniline-free butter colors was

required to give the same tint as the standard solution, while in case

of the aniline colors from 31.3 to 50.3 cc. was required.

—

f. w. woll.

Experiments . calcium chlorid for rendering heated milk
suitable for ch-ir->e making, Klein and A. Kirsten {2Iilch Ztg., 29

(1900), Fos. 12, pp. 177-179; 13, pp. 196-199; U, pp. 210-213; 16,

pp. 2Jf2-2JfS; 17, pjpj. 258, 259).—A brief summary is given of an inves-

tigation previously noted (E. S. R., 10, p. 1092), and 5 series of experi-

ments in continuation of that work are reported in detail.

The present investigation included in all 56 trials with skim milk

and 2 with whole milk. Of this number 18 were control tests with

unheated milk. In the remainder the milk was heated to 85° C. for

10 minutes, to. 85-90° for 15 minutes, or to 100° for 2 minutes, and

calcium ch’ ^-*’id equivalent to 25 gm. of calcium oxid per liter of milk

was added. " In diflerent experiments after heating and cooling and

13111—No. 6 T
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before adding” the calcium chlorid and rennet, 2^ per cent of the milk

was replaced b}" skim milk which had l)een kept at 40° C. for 1 to 2

hours or by skim milk to which different pure cultures had been

added; 5 per cent was replaced b}" fresh whole milk; or i per cent was
replaced by partly ripened cheese which was thoroughly powdered
and mixed with the milk. In a large number of the experiments the

~curd was subsequently heated at 40 or 45° C. to hasten the separation

of the whey and to increase the adhesiveness of the curd. The data

for all of the experiments are given in tabular form and are discussed

at some length.

The results in general agree with those obtained in the earlier exper-

iments. By the use of calcium chlorid and pure cultures normal cheese

of different kinds was made from skim milk and also from whole milk

which had been heated at a high tempei*ature. In 23 of the tests in

which normal cheese was made from heated milk the average yield of

ripe cheese was increased 32 per cent over that from unheated milk.

The average increased yield of diy material in the cheese amounted to

12 per cent. This gain is considered more than sufficient to pa}^ for

the cost of heating and a clear profit where pasteurization is required.

Heating at 100° increased the yield over heating at 85-90°, due to a

more complete coagulation of the soluble casein. In none of the

experiments was the subsequent heating at 45° sufficient to reduce the

percentage of whey in the curd or ripe cheese to that in cheese made
from unheated milk.

A sour milk cheese of normal quality was prepared from heated milk

to which 10 per cent of sour milk was added without the use of cal-

cium chlorid. This is noted as essentially the same result as that

secured by Hamilton (E. S. R., 12, p. 288).

Evolution and development of the dairy cow, Kate M. Busick {Amer. Cheese-

maker, 15 [1900), No. 177, pp. 6, 7 ).—A general discussion.

Studies on the milk production of individual cows, F. Hubner {Molk. Ztg.,

14 {1900), No. 26, pp. 437-440 )
.—A monthly record of 40 cows for one year is given,

with a summary of the principal data and notes on the management of the herd.

Feeding experiment with palm-nut residue, P. Vieth {Milch Ztg., 29 {1900),

No. 19, pp. 294, 295 ).—In an experiment with 6 cows, covering 4 periods of 10 days

each, the residue from the manufacture of oil from palm nuts was compared with an

equal quantity of a mixture of cotton-seed meal and bran (1:3) in rations otherwise

alike. The results as regards both the total yield of milk and the yields of fat and

solids were slightly in favor of the ration containing the palm-nut residue. The cost

of the palm-nut residue was also 4 per cent cheaper than that of the contrasted feed-

ing stuffs.

Value of molasses as food, P. Hoppe {Ztschr. Ver. Dent. Zuckerind., 1900, No. 535,

II, pp. 713-762; ahs.in Jour. Chem. Soc. [iondow], 78 {1900), No. 456,11, p. 681 ).—In

experiments with cows, 5 kg. of molasses per day was fed without injury to diges-

tion. As a rule, the milk yield was increased, although the percentage of fat was

distinctly diminished.
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Record of dairy herd, R. Robertson {Canada Expt. Farms FjjIs. 1899, p>p^

250-252):—A record of 31 cows for one year, showing yield and fat content of milk,

cost bi feed, etc. The profit from individual cows ranged frofii $2.68 to $27.83.

How to disting'uish. between good and bad milk, E. H. Farrington {Ainer.

Cheesemaher, 15 {1900), Xo. 177, p. 4)-—A description of the Wisconsin cnrd test.

Human milk, E. F. Ladd {Sanitary Home, 2 {1900), Xo.8,2P^. 181-183).—Analyses

are given of 11 samples. The fat content varied from 1.5 to 7.32 per cent and the

casein from 0.63 to 2.66 i^er cent.

Notes on the purification of milk, 0. Krohnke {Milch Ztg., 25 {1900), Xo. 23,

pp. 356, 357).—A discussion of different methods.

Contamination of dairy produce and its causes, G. S. Thomson {Jour. Ayr.

and Tnd., Sotdh Austrcdia, 4 {1900), Xo. 3, pp. 257-263).—This is a general discussion

of the subject. The appearance of cultures made from moldy cream and butter, dirt

from hands of milker, sterilized and contaminated milk and cream, good and impure

factory Avater, etc., is shoAA’n in plates. Different micro-organisms found in milk are

also figured. Notes are given on colostrum milk and its detection.

Cream ripening by direct inoculation, A. Zoffmann {Milch Ztg., 29 {1900), Xo.

17, p>p. 259, 260)

.

—The author notes the preparation of a pure culture for adding

directly to cream, thereby avoiding the trouble required in preparing the usual

starter. One hundred grams of the author’s culture ripened about 250 liters of i^as-

teurized cream in 16 to 20 hours. In 4 comparative tests, the yield of butter is

reported as considerably increased and the quality noticeably improved by the use of

the author’s culture as compared Avith the use of a buttermilk starter.

Butter, A. M. Peter {Kentucky Sta. Rpt. 1898, pp. XIII-XY).—Tabulated analyses

shoAving content of fat, Avater, salt, and curd are given of 140 samples of butter made
at the station in churn tests of 7 Jersey cows.

Nevada butters, N. E. Wilson {Xevada Sta. Bui. 43, pp. 13, dgm. 1).—Brief

notes are giA'en on butter and its composition and analyses of 7 samples of creamery

butter and 9 of dairy butter from different parts of the State are reported in tables

and also diagrammatically. The results are compared Avith analyses of Connecticut

dairy and creamery butter, California butter, and butter exhibited at the American

Dairy ShoAV at Chicago in 1882. The aA^erage composition of the samples of butter

analyzed AA'as as folloAvs: Dairy butter—AA'ater 10.75, fat 84.74, casein 1.24, and ash

3.07 per cent; creamery butter—water 12.27, fat 83.47, casein 1.18, and ash 2.77 per

cent.

Grading butter and its educational value, G. S. Thomson {Jour. Agr. and

Ind., South Australia, 4 {1900), Xo. 3, pp. 263-265).—Notes are given on the system

of grading butter emj)loyed in South Australia.

Loss due to bad flavor, gas, and overripe milk, H. H. Dean {Amer. Cheese-

maker, 15 {1900), Xo. 177, p. 1).—Contains suggestions on cheese making Avith brief

statements of results of experiments at the Ontario Agricultural College.

Influence of salt on the color of butter, A. V. Branth {Milch. Ztg., 29 {1900),

Xo. 17, p. 265)

.

—Several experiments are briefly reported in Avhich the discoloration

of butter Avas considered due to chemical impurities in the salt.

Microbes in cheese making, H. W. Conn (Pop. Sci. Mo., 58 {1900), Xo. 2, pp.

148-155)

.

—A general discussion of the ripening of soft and hard cheese. Problems

for investigation along this line are pointed out.

Cheese making, J. W. Decker {Columbus, Ohio: J. TP. Decker, 1900, pp. XIII-C

192, pis. 25, figs. 43).—This is intended primarily as a text-book and embraces a sec-

ond reA’ision of the author’s Avork on Cheddar cheese making, and in addition a dis-

cussion of the manufacture of SAviss, brick, Limburger, Edam, and cottage cheese.

References to original publications are given.
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VETERINARY SCIENCE AND PRACTICE.

Tuberculin experiments in cattle, F. Hutyra {ZtscJiT. Tiermed
. ,

Jp

{1900), jVo. 1, ]pp. 1-^7).—The author believes that in the application

of the tuberculin test it is quite sufficient to take the body tempera-

ture only once before inoculation with tuberculin. After inoculation

_ it is not necessary to take the temperature until the ninth hour, and

then every 3 hours rather than every 2 hours. All animals are to be

considered as tuberculous which show a temperature reaction of 1.5°

C. after injection with tuberculin; also all animals which show a tem-

perature reaction of 1 to 1.4° C., accompanjed with other clinical

sjunptoms. On the other hand there is no good reason to condemn
animals when the temperature reaction is not greater than 1.4° C. and

is unaccompanied with other clinical symptoms, provided that a careful

examination of the animals has not disclosed any pathological changes

or clinical evidence of tuberculosis.

The author has brought together in tabular form the clinical records

of a large number of animals upon which experiments were made.

Experiments in feeding tuberculous milk, meat, and various

organs, y. Galtier {Jout. 2fed. Yet. et Zootech., 5. ser., f {1900), pp.
1-5).—An emulsion prepared from 2 spleens and 2 lungs of tuberculous

rabbits was mixed with a liter of cow’s milk. This mixture was fil-

tered and divided into 4 equal parts. One part was not heated, while

the other 3 parts were subjected for 6 minutes to temperatures of 70,

80, and 90° C., respective!}^. Four guinea pigs which were inocu-

lated with the unheated milk died of generalized tuberculosis. Of the

4 guinea pigs which were inoculated with milk heated to 70°, 3 showed

tuberculous lesions, and were killed on the fifth day after inoculation.

On the same day one of the 4 guinea pigs which had been inoculated

with milk heated to 80° showed tuberculous lesions, while the 4 which

had been inoculated with milk heated to 90° were all healthy.

Several other similar experiments were conducted by the author,

the results of which may be stated as follows: Milk is not thoroughly

sterilized by subjection for 6 minutes to temperatures of 70, 75, 80, or

85° C. Exposure to these temperatures for 6 minutes only attenuated

to a slight extent the virulence of the tubercle bacillus, and tubercu-

losis is produced by inoculation of even small doses of milk so treated.

Exposure to a temperature of 75° for 20 minutes is not sufficient to

destroy all the tubercle bacilli.

Feeding experiments were conducted by the author upon young pigs

with tuberculous material which had previously been sterilized in an

autoclave at 110° C. As a result of these experiments the author con-

cludes that the consumption of tuberculous organs which have pre-

viously been sterilized does not produce poisoning or tuberculosis

even when taken in considerable quantities and repeatedly.

i

1

I
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Poisoning from ground sesame cakes, Deyerling {Deut. Tliier-

drztl. Wchnschr., 8 (1900), No. 9, pp. 73, 7Ii).—The author makes a

report upon the symptoms and circumstances of poisoning- in the case

of 111 cattle from eating ground sesame cake. The animals had pre-

viously been fed small quantities of this substance, together with other

fodder materials. At 5 o’clock in the afternoon all these animals

received 1-^ lbs. of ground sesame cake in the place of cotton-seed meal.

The animals also received quantities of sugar-beet leaves and hay and

straw. About 15 minutes after feeding one animal was observed to

be bloated, and within a short time all the animals manifested the same

symptoms. These S3Uuptoms included tympanites, coughing, and diffi-

cult breathing. The animals all recovered.

In order to make sure that the ground sesame cake was the cause of

the trouble the author obtained permission to experiment furthei- with

this substance. A few of the animals were fed ground sesame cake in

addition to the regular ration which all received. The same s^miptoms

were developed as before.

African horse sickness, J. McFadyean (Jout. Comp. Path, and
Ther., 13 (1900), No. 1^ pp> 1-20 ).—The author makes a report on l-l

experiments for the stud}" of the symptoms, etiology, and treatment

of this disease. It was shown that the pathogenic organism readily

passes through the pores of the Berkfeld or Chamberland F. filter,

even when they are suspended in liquids containing a considerable

amount of albumin. The experiments carried out by the author indi-

cate that the disease may be transmitted to healthy horses by hypo-

dermic inoculation with the fresh blood of a diseased horse, and also

by introducing the material into the stomach. It would appear that

under normal conditions the disease is most frequently transmitted by
ingestion of the virus. So far as the author’s observations go, it seems

probable that the disease is not ordinarily acquired by inhalation.

The pathogenic organism of this disease has been called oedemamyces

and has been believed to be a facultative parasite which is able to mul-

tiply rapidly outside of the animal body under favorable conditions of

heat and moisture. It is believed by some that the organism is fre-

quently taken into the body by eating dew-laden grass, but there is

very little evidence to sustain this belief.

An elevation of temperature is the first symptom of infection bv the

African horse sickness. This rise of temperature takes place in from
I to 7 days after inoculation and is not accompanied by rigor. In

6 cases of the disease produced experimentally, death occurred on the

eighth day. The duration of the disease appeared to be the same in

cases produced by inoculation and in those produced by ingestion of the

virus. Detailed notes are given on the pathological anatomy in cases

of death from this disease.
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Immunization against rabies by means of normal nerve tissue,

A. Aujeszky {CentU. Bali, u. Par.., 1. Alt., ^7 {1900),
Wo. 1, 2>P-

0-

10).—Two dogs, weighing 6 and 5.5 kg., respectively, received a hypo-

dermic injection daily from January 2d to February 11 of 10 cc. of an

emulsion Avhich had been prepared from the spinal cord of healthy

cattle, in normal salt solution. On February 15 the dogs were inocu-

lated in the ear with rabies virus. Injections were continued until

February 25, so that each dog during the course of 34 days received

30 gm. of spinal cord. The control rabbit died on the thirty-fifth day,

while the dogs remained healthy.

Three dogs, weighing 8, 8.7, and 6.5 kg., res]:lectively, received injec-

tions of normal nerve tissue as in the previous experiment. Ten days

after the beginning of these injections the^^ were inoculated in the ear

with rabies virus. The dogs showed symptoms of rabies sooner than

the control animals.

Three other dogs, weighing 6, 8, and 5 kg., respectively, received

injections of nerve substance as in the other experiments. When
inoculated with laboratory rabies virus, the dogs remained well, but

the control animal was also unaffected. When bitten by a rabid dog,

all showed symptoms of the disease within a short time.

From these investigations it is concluded that hypodermic injections

with emulsions of normal nerve tissue are not sufficient to protect

animals against the more virulent rabies virus. In the first-mentioned

experiments, where this method seemed to be sucessful, the virulence

of the rabies virus was not determined, and it is possible that it was

not strong enough to produce rabies.

The prophylaxis of malarial fever by means of protection ag'ainst mosqui-

toes, E. Di Mattei {CentU. Bakt. u. Par., 1. Aht., 28 {1900), No. 6-7, pp. 189-195 ).

—

An experiment was conducted by the author on 4 men in Catania for the purpose

of determining whether malarial fever could be contracted without the agency of

mosquitoes. The 4 men who submitted to the experiment slept in an exceedingly

malarial district for 32 nights with doors and windows open, but covered with close

netting which prevented the entrance of all mosquitoes, and no case of malaria devel-

oped in any of the 4 men.

The influence of tetanus toxin on the central nervous system, M. Joukowsky
{Ann. Inst. Pasteur, 14 {1900), No. 7, j)p. 464-478, pi. 1 )

.—In cases of poisoning from

tetanus toxin, modifications in the nerve cells of the medulla and to a certain extent

in those of the cerebrum are to be noted. The modifications of the cell nuclei are

variable and can not be considered characteristic of this disease. Another patho-

logical condition is more uniformly observed and consists in , the accumulation of

mononuclear migratory cells around the nerve cells. These migratory cells penetrate

the protoplasm of the nerve cells, especially in the anterior group of cells of the

anterior cornua. This j)henomenon is to be considered as a phagocytosis.

Text-book of special patholog-y and therapy of domesticated animals, F.

Friedberger and F. Frohner {Lehrhuch der speciellen Pathologic und Therapie der

Hausthiere. Stuttgart : Ferdinand Enke, 1900, 5. ed., vol. 1, pp. 867).—This volume con-

tains an elaborate discussion of the various diseases of the digestive organs, liver,

diaphragm, spleen, urinary and genital organs, heart and larger blood vessels, skin,

locomotor organs, and nervous system.

Analyses of urine for the detection of antipyretics, A. Petermann {Bui. Sta.
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Agron. Gembloux, 1900, Xo. 68
, pp. 9-11) .—The veterinary service having heard

rumors of the fraudulent use of antipyretics for the purpose of preventing the reaction

of catde to the tuberculin test undertook the analysis of the urine of tested animals

for the purpose of determining whether such substances had been used fraudulently

or not. Salicylate of soda and salol are the substances which have thus far been

detected and they were present in the urine in the form of salicylic acid. For the

pur])Ose of coming to more definite conclusions in this matter further investigations

will be made on antipyrin and coloring matters in the urine.

Chang’es in the kidneys during- pulmonary tuberculosis in relation to the

excretion of the tubercle toxin and the tubercle bacillus, G. d’Arrigo {Centhl.

Baht. u. Par., 1 . AU., 28 {1900), Xo, 8-9, pp. 225-228).—During pulmonary tubercu-

losis it was found that alterations were produced in the blood vessels, interstitial con-

nective tissues, glomeruli, and epithelium of the kidneys. At first the tubercle toxin

is present only in small quantities and is not accompanied by the tubercle bacillus,

but after pathological changes have been produced in the kidneys by the action of the

toxin the tubercle bacillus soon invades the kidneys and may in many instances be

the primary cause of death.

Transmission of tuberculosis throug-h the meat and milk supply, J. J. Repp

{Reprint frorii Philadelphia Med. Jour., 1900, Aug. 11
, pp. 22 ).—The author presents

a critical account of the literature relating to the transmission of tuberculosis from

animal to animal and from animal to man by means of meat, artificial inoculation,

milk supply, and other natural methods. The author believes that the results thus

far obtiained indicate that tuberculosis may be transmitted to the lower animals by
the ingestion of tuberculous meat or milk and that the meat and milk of certain

tuberculous animals contain living virulent bacilli.

Acceleration in the culture of the tubercle bacillus, W. Hesse
(
Centhl. Bakt.

u. Par., 1 . Aht., 28 {1900), Xo. 8-9, pp. 255-257).—A controversial article regarding

the method already proposed by the author for the speedy cultural diagnosis of the

tubercle bacillus.

Texas fever in the South, R. AY. Clark {Farm Students’ Rev., 5 {1900), Xo. 10
,

p. 149 ).—A brief discussion of the nature of Texas fever and of the great economic

importance of immunization methods against this disease.

The prevention of Texas cattle fever and the amended laws controlling-

contagious and infectious diseases, C. McCulloch
(
Virginia Sta. Bui. I04

, pp.

165-180, fig. 1 )

.

—This bulletin contains a brief review of the experimental work
done on the cattle tick and Texas fever by the Bureau of Animal Industry of this

Department and the agricultural experiment stations in Texas, Missouri, and Louisi-

ana. Appended to this review is a copy of the act of the general assembly of

Virginia providing for the protection of domestic animals and for the establishment

of quarantine laws, rules, and regulations.

Blackleg: Its nature, cause, and prevention, V. A. Norgaard
(

IJ. S. Dept.

Agr., Bureau of Animal Industry Circ. 31, pp. 22 ).—This circular is an abstract of the

author’s article on the same subject in the Fifteenth Annual Report of the Bureau
(E. S. R.,10, pp. 991-993).

\\ Blackleg vaccine, E. P. Niles {Virginia Sta. Bui. 103, jjp. 153-163, figs. 2 ).—

A

! revision of Bulletin 90 of the station (E. S. R., 11, p. 494).

The Cyprus sphalangi audits connection with anthrax, G. A. Williamson
{British Med. Jour., 1900, Xo. 2070, p>p. 558-561, figs. 7).—The insects called sphalangi

in Cyprus belong to the genus Mutille. A number of cases of anthrax in man are

reported by the author, with accounts of the circumstances surrounding the cases.

The author believes that the anthrax bacillus is frequently carried upon the spha-

langi insects, and that human beings may become inoculated with the disease either

from the bites of the infected insects or from their contact with wounds,

j

Variations in the power of anthrax bacillus in liquefying gelatin, T.

j

Matzuschitka {Centhl. Bakt. u. Par., 1 Aht., 28 {1900), Xo. 10-11
, pp. 303, 304)-—Cul-
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tares of anthrax bacillus which had been maintained for years upon a 10 per cent

gelatin medium at the living temperature, and wliich had been transferred at inter-

vals of 2 or 3 months during this time, lost the power of liquefying gelatin to such an

extent that this jwocess took place only to a slight degree after 50 days. The anthrax

cultures which had lost this characteristic of liquefying gelatin remained as virulent

as other anthrax cultures. The power of liquefying gelatin gradually returned after

4 to 6 transfers upon agar medium at a temperature of 37° 0.

The practical working of regulations for combating foot and mouth disease

{Arch, Deut. Landiv. Raths, 24 {1900), x>P- 243-274)- —After a discussion of the problem

at the twenty-eighth meeting of the German Agricultural Commission, it was

resolved that the present regulations regarding this disease are not well adapted to

prevent the spread of the disease, and that at the same time they work unnecessary

hardships upon certain stock owners and shippers. It'was further resolved that a

commission be selected to report upon more suitable regulations regarding this matter.

Contribution to the study of antileucocyte serums—their action upon the

coagulation of blood, C. Delezenne {Compt. Rend. Acad. Sci. Paris, ISO {1900),

No. 14AW- 938-940).—The author’s experiments were conducted on dogs and rab-

bits. It was found that the antileucocyte serum when mixed with the blood of the

dog in a glass vessel hastened the process of coagulation. When injected directly

into the circulation the serum had the opposite effect.

Antirabies vaccinations at the Pasteur Institute in 1899, E. Viala {Ann.

Inst. Pasteur, 14 {1900), No. 7, pp>. 487-491).—Brief notes on the history of the 1,614

cases treated, including observations on the rabid animals.

A parasite the supposed cause of some cases of epilepsy, G. H. French
{Canad. Ent., 32 {1900), No. 9,pp. 263, 264, jig. 1)-— Gastrophilus epilepsalis is described

as a new species, which was found in great numbers in the intestines of a boy suffer-

ing from epileptic spasms. After a prolonged anthelmintic treatment the boy recov-

ered, and it is believed by the author that this species was the direct cause of epilepsy,

It is not possible to determine in this case the origin of the infestation.

Statistics on parasites of slaughtered animals of European Russia, Sibe-

ria, and the Caucasus for 1896 and 1897, G. Gurin {Izv. Moscow SelskoTchoz lust.

,

5 {1899) ,
No. 3,pp. 254-283).—These statistics are taken from the reports of 40 slaugh-

terhouses and cover 1,959,688 cattle, 149,329 calves, 1,479,923 sheep, 510,842 hogs,

and 13,036 horses. The most common j^arasite in alb these animals was Tsenia eclii-

noccocus. The liver fluke was the second most frequent in adult cattle, calves, and

sheep. Other parasites which occurred with more or less frequency were T. medio-

canellata, T. denticulata, T. expansa, Strongylus paradoxus, S. micrurus, S. Jilaria, S.

contortus, Ascaris rnegalocephala, and Trichina spiralis.—p. fireman.

Gregarines and the intestinal epithelium, L. Leger and O. Duboscq, {Compt.

Rend. Acad. Sci. Paris, 130 {1900), No. 23, jw- 1566-1568).—The author made a study of

the life history of gregarines in the alimentary tracts of insects. The study was prin-

cipally confined to Anthrenus museorum and Gryllus domesticus. In the intestines of the

former species the gregarine Pyxinia mdhuszi was found in abundance, while Diplocystis

major was the common species in the intestines of the cricket. The author was unable

to find these species inside the epithelial cells during any stage of their development.

Nodular disease of the intestines of sheep, D. Hutcheon {Agr. Jour. Cape

Good Hope, 17 {1900), No. 2, JW- 89-91).—The author made a study of this disease of

sheep. It is stated that no remedies are known which will kill the embryo worms
in the intestinal nodules and restore the intestines to a healthy condition. It is pos-

sible, however, to expel the worms from the intestines by the use of cathartic remedies.

Worms in sheep {Jour. Agr. andind.. South Australia, 4 {1900), No. l,pp. 22-26.)—
Brief notes are given on nematode worms in lambs, together with a discussion of the

more approved remedies for ridding lambs of these parasites, and methods of pre-

venting infestation.
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A biolog'ical note on GastropRilus equi, J. Eeickssox {Ent. Tidslr., 31 {1900),

A 0. 1, pp. 47, 48)

.

Dehorning- steers, J. H. Grisdale {Canada Expt. Farms Epts. 1899, pp. 58, 59).—
The author reports observations upon a number of steers vhich vere dehorned.

No definite statement is made as to the exact cost of dehorning, and no decided dif-

ference was noted in the effect of different instruments used in the process. These

instruments were a saw and 2 forms of patented horn clii^pers. Some loss of weight

was noted during the first few. days succeeding the operation, and a corresponding

loss of weight was observed in check animals, which were apparently worried by the

action of the animals which Avere dehorned. All animals recoA’ered their original

AA'eight Avithin about a month.

A contribution to the study of so-called disinfectant soaps, -with special

reference to creolin soaps, C. Toxzig {E.xtr. Gaz. Osp. e Clin., 21 {1900), Eo. 6, pp.

12).—From exiAeriments conducted Avith A'arious soaps, to AA'hich different disinfect-

ants had been added, the author concludes that simple soaps are not rendered any

more effectiA^e by the addition of creolin, but that on the contrary they lose a por-

tion of the disinfectant power Avhich they possessed. Corrosive sublimate Avhen

added to soaps is transformed into the inert oleate and stearate of mercury, Avhile

boric acid and salicylic acid become transformed into soda and potash salts.

STATISTICS—MISCELLANEOUS.

TAventy-third Annual Report of Connecticut State Station, 1899 {Connecti-

cut State Sta. 1899, pt. 3, pp. I-XY).—These pages contain the organization list

of the station, reports of the director and board of control, and a financial statement

for the fiscal year ended September 30, 1899.

Eleventh Annual Report of Kentucky Station, 1898 {Kentucky Sta. Rpt.

1898, pp. XXXIX-4-236) .—The report proper contains a list of officers of the station;

a financial statement for the fiscal year ended June 30, 1898; a general review of

station work by the director; and reports of the heads of the diA'isions of chemistry,

entomology and botany, horticulture, and meteorology, parts of Avhich are noted

elseAvhere. Reprints of Bulletins 72-79 of the station on the following subjects are

appended: Potatoes—Tests Avith fertilizers (E. S. R., 10, p. 344), experiments for

the control of potato scab (E. S. R., 10, p. 363); strawberries (E. S. R., 10, p. 355),

the chinch bug (E. S. R., 10, p. 372), earthAvorms a source of gapes in poultry

(E. S. R., 10, p. 393), commercial fertilizers (E. S. R., 10, pp. 336, 734; 11, p. 137),

wheat (E. S. R., 10, p. 842), red rust of Avheat (E. S. R., 10, p. 864), ginseng—its

nature and culture (E. S. R., 10, p. 958).

The Maine Experiment Station, C. D. Woods {Maine Sta. Bui. 62, pp. 45-74)-—
This bulletin contains a brief historical and descriptive account of the station from

its establishment in 1885, a summary of the more important experimental work
undertaken, and lists of the subjects treated in the 15 annual reports and 61 bulletins

issued by the station since its organization.

TAvelfth Annual Report of West Virginia Station, 1899 ( TTEsf Virginia Sta,

lipt. 1899, pp. 45)

.

—A financial statement is giA'en for the fiscal year ended June 30,

1899. A report of the director gives a general revieAv of station work during the

year and reports of the agriculturist and chemist reAnew in greater detail the AA’ork

of their respective departments. Reports of the entomologist and horticulturist are

noted elseAvhere.

A half century of agricultural experiments at Rothamsted, A. Roxxa {Ann,

Sci. Agron., 1900, II, Xo. 1, pp. 139-160).

The work of the society for agricultural education, W. J. Beal {Science, n.

ser., 12 {1900), Xo. 296, pjp. 328-334).—This is the president’s address at the twenty-

first meeting of the Society for the Promotion of Agricultural Science.
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NOTES.

Alabama Canebrake Station.—W. Munford, of Uniontown, Ala., has been

appointed a member of the board of control in place of S. H. Knight, deceased. The
station has begun to print short articles in local newspapers. Experiments have

been started for the jDurpose of getting a grass for winter pasturage.

Colorado Station.—F. M. Rolfs has been appointed assistant horticulturist to suc-

ceed Carl H. Potter. A. H. Danielson, B. S., of Wyoming, has been appointed assist-

ant agriculturist and photographer of the station and A. F. Lindon, B. S., foreman

of the farm.

Connecticut State Station.

—

George F. Campbell has resigned his position as

chemist of the station and M. C. Williams has been appointed in his place.

North Dakota College and Station.—The large barn of the college and station

was destroyed by tire January 4, resulting in the loss of considerable important data

A r^Gting to feeding experiments. Feeding experiments will necessarily be suspended

until a new barn can be erected. The barn and contents were insured.

Oklahoma College and Station.—The vacancy caused by the resignation of

J. G. Kerr, assistant in agriculture in the college and station, has been tilled by the

appointment of J. S. Malone, B. S., a graduate of this college.

South Carolina Station.—A cottage for the station foreman has been completed.

A two-story barn, 28 by 50 ft.
,
and a building for fertilizers, with stalls for experi-

ments with pigs underneath, have also been completed. A chemical investigation of

rice, its j^roducts and by-products, has been partly completed, and the results will

soon be issued in bulletin form.

Texas College and Station.—E. A. White, recently connected with the Baron de

Hirsch School at Woodbine, N. J., has succeeded A, M. Ferguson as assistant in

horticulture at the college and station.

INIiscellaneous.—A recent report of the Somerset County (England) Education

Committee, as noted in Nature^ records the presentation by Lord Portman of an

experimental farm 5 miles from Taunton, consisting of 142 acres, 80 of which are in

pasture. The donor has made considerable alterations and additions to the farm

buildings to adapt them to the requirements of the county committee. The primary

object of the farm will be experiments on the profitable feeding of farm animals of

different kinds, and incidentally experiments will be made on the improvement of

land and the best method of growing various field crops.

In a review in Nature of the last report of the Woburn Experimental Fruit Farm,

Dr. Maxwell Masters suggested the advantage of conducting such a series of experi-

ments on poor soils also, so as to afford a basis for comparison. Following this sug-

gestion, a control station has, according to Nature, been established on a relatively

barren soil.

The first number has just been received -of the new Journal of Hygiene, edited by

Dr. George H. F. Nuttall, lecturer in bacteriology and preventive medicine in the

University of Cambridge, England. It contains, among others, papers on Pathogenic

microbes in milk, The red color of salted meat. Artificial modification of toxins, with

special reference to immunity, and Studies in relation to malaria. The journal will

appear quarterly and will be devoted mainly to original contributions.
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The proceedings of the American VeterinaiT^ Medical Association for

1900, recently issued, contains a paper on the work of the veterinary

section of the experiment stations, by Dr. John J. Repp, of the Iowa

. Station. This article is worthy of the thoughtful attention of those

interested in the development or proper direction of the veterinary

feature of experiment station work.

Dr. Repp has taken a census of the opinion of station veterinarians

3 as to their true functions, the work which it is of most importance for

^ them to do, and the general conditions pertaining to their departments.

I
He hnds the conditions far from satisfactory, or such as could reason-

ably be expected,to materially advance the cause of veterinary science

‘-J.

in very many instances. Only one station veterinarian has no other

j duties than station work, and in only two cases are the other duties

? light. In all other cases the burden of the work done is in some other

I
line tnan that of station veterinarian. Most of the men are reported as

being so loaded down with other work that they have very little time

for station work. It should perhaps be remembered that thus far

veterinarians have been employed b}^ a number of institutions prima-

rily to give instruction in veterinary medicine, and their station duties

have been made distinctly a secondary matter, because of lack of funds

to equip and run a department of veterinary research. As a matter of

fact, however, at fully half the stations where veterinarians are em-

ployed as anything more than consulting experts they receive one-half

: their salary or more from station funds, and in a number of cases three-

fourths. Lack of time for investigation or inability to utilize advan-

tageously the fragments of time left from college duties is, unfortu-

nately, not confined to the veterinarians, but is far too prevalent for

the best interests of investigation.

Dr. Repp considers separately the various taxes upon the time of

the station veterinarian aside from his research work. Of these the

most onerous and difficult to avoid are prescribing treatment for sick

or diseased animals on the basis of correspondence or otherwise, and

examination of pathological and bacteriological specimens for the pur-

pose of diagnosis. Under a strict construction such work is very

properly held to be without the scope of the station veterinarian, at
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least when it is of such a character or reaches such proportions as to

be a hindrance to the real work of investigation. This touches a ques-

tion of policy which affects nearl}^ every department of the station.

It is a difficult matter to make a general decision affecting all work of

this kind, but it should be kept well within bounds, and there is per-

haps reason why it should especially be restricted in the veterinary

department.

The station veterinarian is not emplo}^ed as a doctor, but as an

investigator. He can nok undeidake~to give up his time to public

doctoring, aii}^ more than the station chemist can to being a public

analj^st. Both would soon be swamped with.mere routine work that

would more than absorb their entire time if this practice were encour-

aged. The station is maintained for the greatest good of the greatest

number. No station veterinarian can, even if he devotes all the time

and facilities of his department to that one end, doctor or prescribe

for all the animals which sicken on the farmers’ hands; but one farmer

has just as much claim upon him for this service as another. As a mat-

ter of fact veterinary science or practice is not materially advanced by
this general practice; no progress is made, as the same ground is likely

to be gone over year after year, and the greatest good of the greatest

number of stock owners is not subserved. Such work is not only

unsatisfactory, but even risky for both the advisor and advised, for

the descriptions of diseases which are sent in are often such as to make
a diagnosis questionable; and furthermore, the station veterinarian, if

he is a skillful investigator, may not necessaril}- be a good practitioner.

In States where a veterinarian is employed as a State officer, we do

not find him spending his time prescribing for sick animals which are

affected with ordinary ailments. He leaves that to the local veterina-

rians, while he attends to the larger problems of protecting the health

of the live stock at large, restricting epidemics and removing the

causes of contagion.

The field of activity of the station veterinarian is even more
restricted than that of the State officer, and while a little advice now
and then can be given without much trouble, as a rule farmers should

be encouraged to employ private practitioners for their animals when
occasion calls for their services. We can not agree with the position

taken by Dr. Repp that the station veterinarian should render the

service as a private individual and then demand a fee for it, when the

requests come to him hy virtue of his connection with the station.

Such requests are in line with all sorts of inquiries which come to the

chemist and the agriculturist and the entomologist, and the attempt

to collect fees for the service rendered in such cases would be a dan-

gerous one for a station to follow. Carried out consistently it would

do far more to promote dissatisfaction than refusal to comply with the

requests. But we agree with him entirel}^ that such duties should not
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be imposed upon the veterinarian to a point where, in his own judg-

ment, they are a drag upon his more legitimate work.

Dr. Repp calls attention to the opportunities for cooperation with

the veterinarians of the State, which he has found very helpful in his

own case. By keej^ing in close touch with these men the station vet-

erinarian is informed of the conditions about his State and can often

take advantage of opportunities which arise for investigation in the

held. To a certain extent these practitioners will become the medium
through which the station’s more technical work reaches and benefits

the farmer.

Cooperation between the station veterinarians in difi'erent States

where similar problems are presented is recognized as both practicable

and economical. It is a recognition of the maxim that ‘Dwo heads are

better than one,” and will often enable each to bring to satisfactory

issue pieces of investigation upon which working alone little, or at

best very slow, progress could be made. The more limited the time

and facilities of the veterinary department the greater would appear

to be the advantage of cooperation with other stations.

And, finally, effort should be made to secure from the State addi-

tional appropriation for the veterinary work where the stock interests

warrant it. In doing this the stations should steer clear of being

loaded down with a lot of routine work supposed to be in the interest

of the advancement of the stock interests. This is a danger which

has often to be met in securing State legislation for aid in a specific

line. If interest is aroused it may take the form of a demand for

speedy relief from a specific disease or along a particular line, which

will involve the station veterinarian in much administrative or rou-

tine work which will not advance the science of treatment of disease.

There are a number of instances of this kind which serve to illustrate

the disadvantage rather than the aid which has followed such legisla-

tion. A small appropriation—onD enough, perhaps, to pay the salary

of a competent assistant—will often open the way for a more thorough
line of investigation and be of more real aid in promoting such work
than ten times that amount carrying with it duties of inspection, dis-

tribution of antitoxins, virus, etc. The Hatch fund should serve as a

nucleus around which funds from the State for developing work in a

number of different lines, as suggested b}" the agricultural interests of

the State, should be gathered. And in this connection it should be
remembered that veterinary work is of necessity quite expensive if it

is to be developed so as to form one of the features of the research

work of a station.



NEW BUILDING FOR THE COLLEGE OF AGRICULTURE AT
THE UNIVERSITY OF ILLINOIS.

The new agricultural building of the University of Illinois, erected

at an expense of $150,000, is nearing completion. It consists of a

main portion 21:8 ft. in length, from 50 to 100 ft. in depth, and 3 stories

in height, with 3 wings, each 45 by 116 ft. and 2 stories in height,

connected with each other and with the main portion by corridors, all

built around an open court. It is constructed of brick and terra cotta,

upon a Bedford stone foLindation, and roofed with slate. The entire

floor space is a little over 2 acres. All partitions, except those of the

Fig. 5.

—

New Agricultural Building, University of Illinois.

corridors, are entirely independent of the construction of the building,

so that the interior arrangement could be changed, if ever necessary,

without interfering with the solidity of the construction. The inner

walls are flnished by painting directly upon the surface of the brick.

The floors are of the so-called slow-burning mill construction, made by

laying 2 by 6’s face down directly upon the beams, covering these vifh

2 in. of cinders, and upon this laying the upper floor. The building

is unusually well lighted by something over 450 windows.
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AGKICULTUKAL BUTLDI^^G, UNIVEKSITY OF ILLINOIS. 60

T

The main building (figs. 5 and 6) contains oflices, class rooms, labora-

tories, and seminaiy rooms, as ^ell as the general ofiices and the

•assembly room. The general ofiices are directly opposite the main

entrance of the building, on the lower floor. The entrance is into a

lobby 16 ft. square opening into the main office room, 30 b}^ 50, with

excellent accommodations for 6 stenographers. Opening ofi‘ this main

room are a stationeiy room 16 b}^ 20 ft., a fireproof vault somewhat

larger, a faculty room, 2 private ofiices, a storage room, and a mailing*

room. The space underneath, about 50 b}* 60 ft.
,
is cemented and will

serve as a mailing room for bulletins. The south end of the lower

floor is for class rooms and laboratories for horticulture and farm

crops, and the north end for animal husbandly and daily husbandly.

On the second floor of the main building (fig. T), direct!}' over the

general ofiices and extending to the roof, is an assembly room capable

of seating between 100 and 500 people, including gallery accommoda-

tions. Upon the south are cloak and retiring rooms for men students

and upon the north similar accommodations for women students. It

is designed upon occasion, when association meetings are held in the

assembly room, that these small rooms may be used by visitors for

similar purposes and for committee meetings. The south end of this

floor affords further accommodations for work in farm crops, and also

a suite of offices for the department of economic entomology. At the

north end is located the main office of the department of agronomy,
with class rooms adjoining; also the laboratories of soil physics and

soil biology. On the third floor (fig. 8) are the experiment station

laboratories, vault for the storage of negatives, blue-print room, and
the office and class room for veterinary science; also museum for the

department of horticulture, etc. The attic is spacious and well lighted

and affords excellent storage for lighter materials.
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Both floors of the south wing are given up entirely to the subject of

farm machinery, and contain two laboratories, each 45 by 70 ft. These

laboratories are supplied with line shafting so that any machinery can

be set in motion when necessary. This wing is supplied with an office

room, class room, and seminary room for students in the subject of

farm mechanics.

The east wing contains the stock-judging room, 45 by 70 ft., extend-

ing the height of both stories and giving excellent light from above.

It is well heated with steam, supplied with a tan-bark floor, and so

arranged that animals are fastened in the middle of the room. At the

north end of this wing are operating and dissecting rooms for the

veterinary department, together with lockers and toilet facilities.

In the north wing the lower floor is devoted to dairy manufacturers,

containing bottling and cheese rooms, creamery, wash room, sterilizers,

refrigerating plant, and toilet rooms. The second floor is occupied by
the department of household science.

The main building is provided with two elevators, and each of the

wings with one. The building is heated by steam from the heating plant

some 800 ft. away and lighted by electricity from the same source, all

pipes and wires reaching the building by a tunnel and being distrib-

uted in the subbasement. The interior finish is of yellow pine, except-

ing in the general offices, which are of oak, and the assembly room,

which is of poplar painted white.

At first some doubt was expressed as to the appearance of so large

a pile of brick, but capable critics pronounce the building a decided

success in every way. This opinion is based not upon any attempt

at ornamentation, but upon the general effectiveness of proportions

and fitness for the work it is designed to accommodate, and all agree

that there is about the building an air of solid dignity that well befits

the home of the college of agriculture and the experiment station.
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CHEMISTRY.

Phosphoric acid in the presence of saturated solutions of cal-

cium bicarbonate, T. Schloesing {Com
2
?t. Rend. Acad. Sci. Paris^

131 (1900) No. 3^ 2^P' 1^9-153; Jour. Agr. Prat.^ 1900^ //, No. 32^ 2N-
188-190; ahs. in Bui. Soc. CMm. Paris, 2Jf (1900), No. 16-17^ 2N'
710).—This article reports experiments in which phosphoric acid solu-

tions of known strength were added to a clear saturated solution of

calcium bicarbonate, the mixture being agitated by means of a current

of air free from carbon dioxid. Free carbon dioxid was gradually

evolved, and quantities of the bicarbonate corresponding to the dioxid

driven off were decomposed, the phosphoric acid being precipitated in

the form of tricalcium phosphate. By gradually increasing the amount

of phosphoric acid solution it was possible to precipitate almost the

whole of the calcium present, provided the solution was allowed to

stand sufficient!}" long (12 hours). It was shown in these experiments

that tricalcium phosphate is very slightly soluble in water free from

carbon dioxid. At 16 to 20° C. 1 liter of pure water dissolved 0. 71

mg. of phosphoric acid. In 1,200 cc. of water, to which had been

added 50 cc. of a saturated solution of carbon dioxid, 6.9 mg. of phos-

phoric acid was dissolved; in 1,000 cc. of water with 250 cc. of satu-

rated solution of carbon dioxid, 18.5 mg. of phosphoric acid; and in

1,250 cc. of water saturated with carbon dioxid, 91.9 mg. phosphoric

acid. It thus appears that the solubility of the phosphate increased

with the proportion of carbon dioxid present in the solvent. Trical-

cium phosphate is, however, practicably insoluble in carbon dioxid in

a saturated solution of calcium bicarbonate. The bearing of this fact

on the action of phosphatic fertilizers in the soil and on the formation

of natural phosphate deposits is discussed.

A method for the rapid gravimetric estimation of lime, AY. H
Hess (Jour. Amer. Ohern. Soc., 22 (1900), No. 8, 2^V- N'7, JR8).—The
method proposed is described as follows:

“The lime in the sample is precipitated and separated as the oxalate in the usual

way, and the ignition is carried to the point of removing the filter from the residue

of lime. The crucible is allowed to cool partially, when a portion of chemically

pure dry ammonium nitrate, approximately equal in bulk to the lime in the crucible,

and about twice as much chemically pure fused ammonium sulphate are added. A
tight-fitting cover is now placed on the platinum crucible and then gentle heat is

applied. It has been found very convenient to incline the crucible at an angle of

609
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about 30°, allowing the tip of the crucible cover to x>roject outward and then apply

the flame to the tip of the cover, gradually Vjringing the flame under the crucible as

the reaction grows less and less violent. The reaction is complete when fumes of

ammonia salts are no longer driven off. Intense ignition is unnecessary and is to be
avoided. The crucible should be weighed with its cover.”

The weight unit as the basis for calculating results of physical

analysis of soils, A. Mitscherlich {Fuhlinc/s Landw. Ztg.^ J^) {1900)^

JFo. 269-265).—While the results of chemical analysis of soils

are usually calculated to the weight basis, it is frequently considered

desirable to calculate the results of physical analyses to the volume
basis. Two methods of doing this are described: (1) One-tenth liter

samples of the air-dried soil which has been put through a 1.5 mm.
round-hole sieve and as uniformly compacted as possible are weighed

and the moisture determined by drying over concentrated sulphuric

acid. From the data thus secured the volume weight is calculated.

(2) The specific volume is determined by means of a picnometer in

the usual way, and the water capacity is determined by shaking up
the soil (in vessels of known capacity) with water so that the air is

completely displaced, the mass being allowed to stand and the excess of

water finally removed. The results of these 2 determinations furnish

the basis for calculating the volume weight. From the results of tests

of these methods on a series of soils the following conclusions are

reached: The volume unit is not a safe basis for quantitative physical

investigations of the soil unless the specific volume is determined in

each case. For quantitative investigations the results may be calcu-

lated from a weight to a volume basis with negligible error by assum-

ing an average specific volume of 0.380, adding, in case of humus
soils, a correction obtained by multiplying the humus content by 0.003.

Determination of tannin and of gallic acid, F. Jean {Rev. Chim.

Analyt. et Aj>j)l.^ 5 {1900)^ JSfo. If, pp. ISFlJfi).—The method is based

upon the following principle: When iodin solution is added to a solu-

tion of tannin or gallic acid, rendered alkaline with bicarbonate of

soda, the iodin forms with the astringent matter a soluble red com-,

pound, while starch is not acted upon. Briefly stated, the method is a

follows: The total astringent material is first determined by titrati

against the iodin solution. The tannin is next precipitated with albu-

min, and the remaining gallic acid titrated, a correction is made for the

albumin solution, and the tannic acid determined by difference. No
figures are given showing comparative results with other methods.

—

H. SNYDER.

Trials of some methods for cellulose determination, C. Beck
(ZtscJir. Untersuch. Nahr. u. Genussmtl., 3 (1900), No: 3, -pp. 158-

16d).—From tests of Lebbin’s hydrogen-peroxid method (E. S. R., 8^

p. 857) and Konig’s glycerin-sulphuric-acid method (E. S. R.
, 10, p.

411) in comparison with the Henneberg (Weende) method, the author

concludes that Lebbin’s method ‘‘has neither scientific nor practical
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value;” that Konig’s method may perhaps be especially useful in exam-

ination of fodders and feces, but that for the comparison of line-ground

feed the Henneberg method is most reliable.

In a reph" to the above in the same number (pp. 16-1-166) Konig

shows that Beck did not follow closely the directions for his method,

and points out that the greatest disadvantage of the Henneberg method

is encountered with line grain feed.

No. 6 (pp. dOT-lll) and No. 8 (p. 539) of the same journal contain

controversial articles by Beck and Lebbin on the merits of the latter’s

method, in the course of which some additional precautions to be

observed are pointed out, and Lebbin corrects an error in the original

description otf his method, 10 volume per cent of hydrogen peroxid

being intended instead of 20 per cent.

Purification of phloroglucinol, G. S. Fraps {North Carolina Sta.

Bui. 172,2^' —The author prepared phloroglucinol by the follow-

ing method, which gave results in the determination of furfurol closely

corresponding with those obtained b}^ the use of Merck’s phloroglu-

cinol free from diresorcinol:

“About 300 cc. hydrochloric acid 1.06 sp. gr., is heated in a beaker, 11 gm. com-

mercial phloroglucinol added, with stirring, and the heating continued until it has

almost all dissolved. Some impurities resist solution, and they may be disregarded.

Pour the hot solution into sufficient of the same hydrochloric acid to make the vol-

ume 1,500 cc. Let stand at least one night (better several days), to allow the diresor-

cinol to crystallize out, and filter immediately before using. The solution may turn

yellow, but this does not interfere with its usefulness. One hundred cubic centime-

ters of hydrochloric acid 1.06 sp. gr., dissolves 0.7 gm. of pure phloroglucinol.”

Progress in agricultural chemistry
,
A. PIebebrand {Chern. Ztg., 24 {1900), Xos.

91,pjj. 995-998; 93, pp. 1016-1018).—A brief review of recent investigations relating

to soils, fertilizers, and plant and animal production.

The reduction of nitrates by lactic acid, L. Vanino and O. Hauser {Ztschr.

Analyt. Chem., 39 {1900), No. 8, pp. 506, 507).—The authors in their experiments

found that the nitrates of the heavy metals were usually reduced by lactic acid, while

with the chlorids and sulphates there was little or no reaction. The temperature of

reduction was quite different for the different nitrates.—c. b. williams.

An improved method for determining the total and permanent hardness
vater, C. Achille (Staz. Sper. Agr. Hal., 33 {1900), No. 4i pp- 365-372).

A new method for the determination of aluminum, E. T. Allen and V. H.
Gottschalk {Amer. Chem. Jour., 24 {1900), No. 4i pp- 292-304).

The influence of temperature on the specific rotation of saccharose, F. G.

WiECHMANN {Ztschr. Ver. Deut. Zuckerind., 1900, No. 537, II, pp. 902-936, fig. l)

.

The gravimetric determination of solids in milk and the difierences result-

ing from the use of different methods, H. Luhrig {Milch Ztg., 29 {1900), No. 24,

pp. 371-373)

.

Comparative determinations by different methods are reported and
the results are discussed.

Determining butter fat in oleomargarine {Analyst, 25 {1900), Dec., g)p. 309-

313)

.

—The Public Analysts, England, adopted the Keichert-Wollny method for de-

termining mixtures of butter fat and oleomargarine in carrying out the margarin

clause of the food and drugs act. A table was adopted for estimating the percentage

of butter fat in the mixture.

15440—No. 7 2
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A comparison of the analytical and calculated results in the estimation of

the dry matter in milk, G. Ambuhl
(
Chem. Ztg., 24 {1900), No. 81, 2)p. 871, 872)

.

—

The dry substance was calculated by the method of Fleischmann, and compared

-with analytical results in 116 fresh and 1 and 2 day old samples of milk. In 96.5

per cent of the comparisons, the results differed less than 0.1 per cent. With 48 the

calculated results Avere greater than the determined estimated, in 54 less, while in 14

the results were the same in both cases.

Detection of maize in wheaten flour, G. Embrey {xinalyst, 25 {1900), No. 297,

pp. 315-317).—A discussion of methods.

Beeswax, J. Werder {Chem. Ztg., 24 {1900), No. 89, p>p. 967, 968).—Studies of

methods of analysis and of waxes from various countries.

The determination of free sulphuric acid in wines, F. Carpentieri {Staz. Sper.

Agr. Ital., 33 {1900), No. 4, PP- 307-340).

The adulteration of coffee with water and borax, E. Bertarelli {British Food

Jour., 2 {1900), No. 21, p>- 24^)-—The author’s observations were made on “Santos,”

one of the inferior grades of coffee sold in Italy. Upon roasting this coffee its weight

decreases about 20 per cent; and some manufacturers, to make up this deficiency,

soak the berries in Avater containing borax, the borax being added primarily to

harden the coffee grains and prevent the detection of added Avater.

“Whenever the moisture in roasted coffee exceeds 4 per cent, adulteration may be

suspected; and if borax is detected in the sample, the addition of AA^ater is certain, as

this salt is always added to disguise the addition of AA'ater.” In examining Ioav-

grade coffees one should always be on the alert for adulteration with water and

borax.

—

c. b. williams.

Investigation of the Halphen color test as to its value for the detection of

cotton-seed oil, R. D. Oilar {Artier. Chem. Jour., 24 {1900), No. 4, PP- 355-373).

The detection of methyl alcohol in mixtures, S. P. Mullikex and H. Scud-

DER {Amer. Chem. Jour., 24 {1900), No. 5, 2^p- 444-452).

Progress of starch manufacture, II. Hanoav {Chem. Ztg., 24 {1900), No. 82,

889,890).—GiA^es statistics and late imiirovements in the methods of manufacture.

Errors in experiments with calorimetric bomb, Lucion {Ztschr. Angeiv. Chem.,

1900, No. 36, p. 910).—The error due to the presence of traces of hydrogen in the

oxygen used in determining the heat of combustion of fuel is pointed out.

The rapidity of the combustion in the calorimetric bomb, H. Thiele

{Ztschr. Angeiv. Chem., 1900, No. 25, pp. 607-609, figs. 2).—The article has especial

reference to determinations of the heat of combustion of fuel.

BOTANY.

Hybrid conference report {Jour. Boy. Ilort. Soc. [London]^

{1900)^ 2)]9. 3JfS^ figs. 13Jf).—Besides an account of the arrangements

for the conference, a list of the principal plants exhibited, and accounts

of the conferences at Chiswick and Westminster, July 11-12, 1899,

the full text is given of the papers presented at the conference. The
following is a list of the papers:

Hybrids and cross breeding as a method of scientific inAVstigation, W. Bateson;

Fertilization of the genus Anthurium, M. dela DeA^ansaye; The hybridizing of mon-
strosities, H. de Vries; Hybridization and its failures, G. HensloAv; Notes on some

experiments in hybridizing and cross breeding, C. C. Hurst; Work of the U. S.

Department of Agriculture on plant hybridization, H. J. Webber; Structure of

certain new hybrids (Passiflora, Albuca, Ribes, Begonia, etc.), J. H. Wilson;

Hybridization Auewed from the standpoint of systematic botany, R. A. Rolfe;
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Hybridization in the United States, L. H. Bailey; On self-sterility, F. Ludwig;

Crossings made at the Natural History Museum of Paris from 1887 to 1897, L. Henry;

‘Can hybrids be obtained by grafting? E. Juan; Observations on some hybrids

between Drosera filiformis and D. intermedia, J. M. iMacfarlane; Eucalyptus hybrids

in the Mediterranean region, Trabut; On the particular influence of each parent in

hybrids, L. AVittmack; Principles of hybridizing holding good in the majority of

cases, M. Leichtlin; Breeding suitable food.plants, AAh M. Hays; On the use of trans-

parent parchment paper boxes for artificial ferfilization, H. deVries; Hybrid Cine-

rarias, B. I. Linch; Creation of an important variety of Crocus sativus, Attempted

hybridization of Dioscorea, and Notes on a hybrid of Mirabilis, P. Chappellier; A
few notes on reproduction in hardy plants by means of hybridizing species and

crossing varieties, C. Stuart; Fern crossing and hybridizing, C. T. Druery; Hybrid

ferns, H. B. May; Hybrids between the common lilac and the laciniated Persian

lilac, E. Lemoine; Hybrid clematis, A. G. Jackman; On the crossing of Anthurium

scherzerianum, Bromeliads obtained by hybridization, and Gloxinias and their artifi-

cial fertilization, M. Duval; Notes on Hybrids, T. Meehan; Chrysanthemums, H.

AVeeks; On the cross fertilization of the fuchsia, J. Lye; and Notes on some hybrids,

AV. Smythe.

Changes resulting from etiolation, G. Andes ( Cornjyt. Rend. Acad.

Sci. Par is
^
ISO {1900)^ No. 18, pp. 1198-1201; ahs. in Jour. Roy.

Micros. Soc. \Londoii\, 1900, No. p>. 1^.89).—According to the author,

- the etiolation of maize and lupines is not identical. In each case the

total amount of carbon is reduced hy about one-half, while the pro-

portion of nitrogen remains about the same. The amount of asparagin

in the lupine is much larger than that of the maize, the lattej plant

having apparently used up a portion of the asparagin for the pro-

duction of new albuminoids. Silica in maize is 30 times more abun-

dant in the etiolated plant than in the seed, and 15 times more than

in the lupine. The relative amount of lime is the reverse in the 2

plants when etiolated. In the case of maize etiolated plants contain

more potassium than the seed, while in the lupine this is not the case.

The amount of phosphoric acid is said to be more abundant in

etiolated plants than in others.

Some injurious effects produced by fumigation with hydro-

cyanic-acid gas, W. E. Beattie {Florists'’ Exchange, 12 {1900), No.

29, p. 709).—Attention is called to the fact that under certain condi-

tions it is possible to do serious damage to plants when fumigated with

hydrocyanic-acid gas. A house devoted to a general collection of

plants was fumigated with one-tenth gram of 98 per cent potassium

cyanid per cubic foot of space. The gas was allowed to remain in

- the house for 20 minutes. All the usual precautions were taken,- but

man}" of the plants began to show effects of burning after 36 hours.

The damage is attributed to a number of causes. The house was
new and tighter than the average greenhouse, and, being unshaded,

the sun had produced a vigorous growth of the plants, which were
easih" injured. The effect of the gas was most noticeable on tomato

plants, cardoons, grape cuttings, sweet peas, and Kenilworth ivy.
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Among the plants not injured were varieties of cabbage, cauliflower,

kale, celery, ferns, palms, loquats, and several species of cactus.

In general, it is stated that houses of mixed plants should not be

fumigated with hydrocyanic-acid gas. A better way would be to pro-

vide a small room, conveniently located, to which the plants to be

fumigated could be transferred.

Importance of bacteria to the development of plants, J. Stok-

LASA {Bohm. Ztschr. Zuckermd., {1900)^ i^P. 222-227; ahs. in Jour,

Boy. Micros. Bog. \London\.^ 1900^ Mo. Jf9d)>—A large number of

experiments were conducted by the author with Brassica oleracea

grown in vessels containing sterilized loamy sand. In one case the

sand remained sterile; in others it was inoculated with mixtures of

the following soil bacteria: Bacillus mycoides^ B. jiuorescens lique-

faciens^ B. proteus vidgaris^ B. subtilis^ B. hutyricus^ B. megatherium.,

B. itrecB^ B. mesentericus mdgatus^ and B. coli communis. To the

inoculated vessels were added 5 gm. of dextrose. In every case

the total weight of the dried plant and seed were greater in the

inoculated than in the sterile vessels. From this the author concludes

that in the absence of micro-organisms 'vegetation is abnormal and

that incompletely developed seed is produced.

Recent investigations on soil inoculation, J. Stoklasa {JDeut.

Landw. 'Presse., 27 {1900), Mo. 7, gP' 389-391; ahs. in Ann. Agron.,

26 {1900), Mo. 17, 2P. 353-355).—The most important point in this

report is the isolation by the author of a second germ without which

Bacillus megatherium is unable to fix atmospheric nitrogen. This I

new organism was isolated from humus soils, and the author attrib-

utes many of the failures with Alinit to its absence from the soil.
|

The author recommends important changes in the method of applying

Alinit. It is advised that 2 gm. of Alinit be mixed with 6 kg. of

molasses and 10 liters of water. With this mixture 100 kg. of soil is
|

moistened, the amount being sufiicient for a half acre. This mixture

is to be protected from strong light, sown and well harrowed into the

soil some little time before seeding. By following the directions out-

lined, good results are claimed for Alinit when used with a number of

crops.

In addition to B. megatherium, the ability to aid in the fixation of

free nitrogen, as shown in experiments with oats, is said to be pos-

sessed by B. jiuorescens liquefaciens, B. proteus mdgaris, B. hutyricus,
''

B.•mycoides, and B. mesentericus vidgatus.

Plant kingdom, A. Engler {Bas Pflanzenreich. Leipsic: W. Englemann, 1900, yii

pp. 49, figs. 10).—This publication, which is the first of a series to befissued descrip-
||

tive of all the known species of plants, contains descriptions of the genera and species

of Musacese by K. Schumann. It is the plan of the editor to publish as frequently

^ as material is prepared similar conspectuses of the different families of plants. In

addition to the systematic description, notes are given on the literature, morphology,,

and anatomy of the plants, and also their geographic distribution.
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First annual supplement to the fourth State catalogue of Ohio plants,

W. A. Kellekmax {Bui. Ohio State Univ., 4. ser. {1900), Xo. 28, pp. 10).—A list is given

of plants which have hitherto not been reported in the State catalogue of the plants of

Ohio. The distribution of the different species by counties is shown.

Fodder and forage plants exclusive of the grasses, J. G. Smith
(
L\ S. Dept.

Agr., Division of Agrostology Bid. 2, rev., pp. 86, 2ds. 2, figs. 46).—This is a revised

and enlarged edition (E. S. R., 8, p. 306). Many of the plants here described were

either unknown or have become of increasing importance since the first edition. In

the present enumeration 333 species of forage and fodder plants are described, 168 of

which belong to the Leguminosae and 30 to the Salsolaceae.

Studies on American grasses. A revision of the North American species

of Bromus occurring north of Mexico, C. L. Shear
( U. S. Dept. Agr., Division of

Agrostology Bui. 23, pp. 66, figs. 40).—The present paper contains descriptions of 64

species and varieties, 45 of which are native and 19 introduced. Of this number the

author describes 3 species and 15 varieties as new.

Under a discussion of economic importance, Bromus pumpellkmus, a native of the

northern Eocky Mountain region is said to be very promising and, smce it is closely

related to B. inermis, is adapted to similar conditions of soil and climate. Nearly all

of the introduced species are said to show decided weed propensities and are quite

troublesome, especially in the IVestern coast region.

Enumeration of the plants producing caoutchouc and gutta-percha col-

lected in the islands of Sumatra, Borneo, and Java, J. G. Boerlage {’Slands

Plantentuin, Bid. Inst. Bot. Buitenzorg, 1900, Xo. 5, pp. 29).—A list, together with

brief notes, is given of 76 species of caoutchouc and gutta-percha bearing plants, rep-

resenting 20 genera.

Investigations on lenticels, H. Devaux {Ann. Sci. Xat. Bot., 8. ser., 12 {1900),

Xos. 1-4, p>p. I-24O, pis. 6, figs. 7).—A report is given on the occurrence and distribu-

tion of lenticels in plants, and special studies on their structure, origin, evolution,

physiology, and function. An extensive bibliography completes the publication.

The role of laticiferous tissues, L. Gaucher {Ann. Sci. Xat. Bot., 8. ser., 12

{1900), Xo. 5-6, 2^p. 24I-S6O, figs. 9).

The relation between the habitat and form of Cruciferae, E. Steiger
(
Ver-

handl. Xaturf. GeselL, Basel, 12 {1900), Xo. 3,2^p. 373-401).

Sugar as an aid to the growth of plants, J. Golding {Jour. Soc. Cliem. Ind., 19

{1900), pp. 324, 325; ahs. in Jour. Chem. Soc. ILondoii], 78 {1900), Xo. 455, II, y)- 617).

Recent investigations on the diastatic functions of plants, L. Breaudat
{Ann. Hyg. et Med. Colon., 1900, Xo. 2, pp. 203-205).

Notes on carbon assimilation, X. AVetterwald
( Verhandl. Xaturf. GeselL, Basel,

12 {1900), Xo. 2, pp. 225-243).

The origin of tannin in galls, H. Kraemer {Science, n. ser., 12 {1900), Xo. 303,

j)p. 583, 584).—Notes are given on the origin of tannin in galls produced on Quercus

coccinea and Q. imbncaria. If examined in a young state, while the larvie, which are

supposed to be those of Cynips aciculata, are immature, a large amount of starch is

observed. When the winged insects are developed, specimens treated with copper

acetate solutions showed numerous brownish-red tannin masses adhering to the

yellowish-brown crystals of gallic acid. The gallic acid appears to be formed at the

expense of the starch in the gall, during the chrysalis stage of the insect.

A mold isolated from tan-bark liquors, Katharine L. Golden {Science, n. ser.,

12 {1900), Xo. 303, p. 582).—A note is given on a bright pink mold isolated from tan-

bark liquors which were obtained from a tanning factory employing the liming pro-

cess. The mold has a characteristic powdery appearance, due to the great number
of spores formed. The organism fermented sucrose, dextrose, and maltose. Three
distinct enzyms were developed by the action of the mold—a tryptic, a diastatic, and
a rennet enzym—all of which were fairly active.
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f

ZOOLOGY.

The crows of G-ermany in their relation to agriculture and for-

estry, Rorig {Arh. K. Gesundheitsamte^ Biol. Aht.^ 1 {1900)^ N'o. 3.^

pj). 285- 1-151).—During the progress of the investigations here

reported the author examined the stomach contents of 5,ld8 crows

which were killed during 1896 to 1899. Of this number, 3,259 were

Corvus coi^one and C. eo'rnix^ while 1,523 were G. frugilegus. Tables

are given showing the weight and percentage of the various elements

of food found in each of the 3 species; and 151 pages of tabulated

material is presented showing the total results of examination of stom-

ach contents. Wheat constituted 5.7 per cent of the total food; rye,

5.5 per cent; oats, 4.7 per cent, and barley 8.2 per cent. Various

fruits and garden vegetables, in a greater or less quantity, were found

in the stomach contents.

Experiments showed that crows which were fed upon an exclusively

vegetable diet died within a short time, and that, therefore, animal

food was absolutely necessary for these birds. The animal food eaten

by crows included mice, insects, fish, rabbits, pheasants, small birds, -

and birds’ eggs. Vegetable substances constituted 70 per cent of the

total food, and animal substances 30 per cent. The insects and other
^

animals which were destroyed by the crows were for the most part '

injurious to agriculture or forestry, and hence the author considers the

crows to be beneficial birds.

The above results are for the two first-mentioned species. In con-

sidering the seed crow it was found that plant substance constituted

about one-half the food, and animal material one-fourth, while the

remainder consisted of gravel and mineral substances. The animal

food included mice, insects, meat, frogs, snails, and earthworms.

The author discusses various methods which have been adopted for

preventing damages from these birds, including the treatment of seeds

with various substances supposed to be distasteful to the crow.

Experiments were made with asafoetida, quassia bark, and kerosene, y

These substances did not afi'ect to any great extent the germinating 7

power of the seeds, but did not prevent the crows from eating the y
seeds. :

.?

Legislation for the protection of birds other than game birds, y
T. S. Palmer {U. S. Dept. Agr.^ Division of Biological Survey Bui.

12^p)p. 9fp)ls. 2^ figs. 8).—The author discusses the desirability on

general principles of protecting birds which can not be considered

game birds, gives a brief history of the progress of protective legisla-

tion in the different States, and considers the various definitions of

game birds in these State laws. A special account is given of several

birds which the author believes have been erroneously considered^

game birds in such enactments. These birds include pigeons, doves,
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flickers, bobolinks, meadow larks, blackbirds, and robins. The defini-

tion of various classes of birds other than game birds which are pro-

tected is in most cases loose and ambiguous. A brief digest is presented

of the legislation of various States upon the subject of plume birds.

Attention is called to the widespread prejudice against birds of prey,

and it is suggested that at least a number of hawks should be protected

on account of their known deeding habits. A table is given showing

the species of birds protected in each State and in the Canadian Prov-

inces. A digest is also presented of the regulations regarding the per-

mits for collecting birds and eggs for scientific purposes in diflerent

States. The author discusses the Hoar Bill, the Teller Bill, and the

Lacey Act.

Appended to the bulletin is a compilation of the State laws for the

protection of birds and the laws of the Canadian Provinces on the

same subject.

Protection and importation of birds under act of Congress approved May
25, 1900, James Wilson

( U. S. Dept. Agr., Division of Biological Survey Circ. S9, pp.

6).—This circular contains a copy of the Lacey Act for the protection of birds and a

commentary by the Secretary of Agriculture, explaining the powers and limitations

of the Department of Agriculture in this matter and the methods which must be

adopted by importers or shippers of animals included in the act.

Directory of State officials and organizations concerned with the protection

of birds and game, T. S. Palmer {U. S. Dept. Agr., Division of Biological Survey

Circ. 28, pp. 8).—This list is printed also in the Yearbook for 1899 (pp. 710-717).

Distribution of the seed crow in Germany, Eorig {Arlj. K. Gesundheitsamte,

Biol. Aht., 1 [1900), No. 3, pp. 271-284, pis. 2).—The author made a detailed study

of the distribution of Corvus frugilegus in the various provinces of Germany. Notes

are given on the jiresent position of large colonies of these birds, their nesting habits,

and upon the means which have been adopted for destroying the birds. Bounties

are offered in a number of localities for seed crows.

Revision of the pocket mice of the genus Perognathus, W. H. Osgood ( U. S.

Dept. Agr., Division of Biological Survey, North American Fauna No. 18, pp. 63, pis. 4,

figs. 15).—This bulletin contains an account of the literature relating to the genus

under discussion, and a discussion of the distribution, color and pelages, habits,

classification, and new species of this genus. An analytical key is presented for the

determination of species and subspecies, all of which are described.

The destruction of mice by means of oats treated with strychnin and
sugar, A. Schneebeli [Ann. Agr. Suisse, 1 [1900), No. 7 , pp. 269-275).—On account

of the mildness of two successive winters the fields in the canton of Zurich were
badly overrun with mice, and great damage to crops resulted. The usual methods
for the destruction of these animals proved insufficient during these successive inva-

sions. Recourse was had to inoculation with the bacillus of mouse typhus and to

poisoning by means of oats treated with sugar and strychnin. Satisfactory results

were obtained by the latter method, and it was observed that dogs and cats which
ate the poisoned mice were not affected.

Oligochaeta, W. Michaelsen [Das Tierreich. Berlin: B. Friedldnder dc Son, 1900^

No. 10, pp. XXIX -V 574, figs. 13)

.

—A general systematic account of the earthworms,

with extensive bibliographical references.

Arsenical soap and its supposed preservative action upon the skins of
museum specimens, L. Vieira [Ann. Sci. Nat, 6 [1900), pp. 29-32).—From a quite
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extensive experience with mounted specimens of birds and animals in museums the

author concludes that the use of arsenical soaps upon such specimens has no influ-

ence in preventing the attacks of museum pests upon the specimens. Anthrenus varius

was found to deposit its eggs and multiply as rapidly in skins which had been treated

with this soap as in those which had received no treatment.

METEOROLOGY.

Report of the director of the New York Weather Bureau, 1898,

E. A. Fuertes New York State Dept. Acjr..^ 6 (1898), //, p^P'

charts 28).—This report includes daily and monthly summaries

of observations on temperature at some 96 stations in 51 counties of

the State, on precipitation at 120 stations, and on atmospheric pressure

at 8 stations, a review of the crop conditions during the year, and

descriptions and brief historical accounts of some of the stations of the

bureau.

The average temperature for the State during 1898 was 48.1° F.; the highest was

103°, at Primrose and West Point, July 3; the lowest,—40°, at Elizabethtown, Febru-

ary 3. The average pressure was 30.03 in.; the highest, 30.71 in., at Albany, March

26; lowest, 28.97 in., at Number Four, February 15. The average precipitation was

43.56 in.; the greatest, 69.2 in., at Brentwood; the lowest, 28.8 in., at Ogdensburg.

The average snow fall was 62.4 in., ranging from 143 in. at Number Fpur to 40 to 65

in. in the interior of the State, and 30 to 40 in. on the coast. The number of days on

which precipitation amounted to 0.01 in. was 137. The average cloudiness was 54

per cent.

The principal features of the season from October, 1897, to September, 1898, are

shown in the following table:

Monthly temperature and precipitation and departures of each from the normal.

Year and month.
Mean

tempera-
ture.

Departure.
Average
precipita-

tion.
Departure.

1897: °F. °F. Inches. Inches.
October 51.0 +2.8 1.06 -2. 45
November 37.

6

+0.6 4.81 +1.51
December 28.2 +1.0 3.83 +0. 94

1898:
January 23.5 +1.6 4.32 +0. 89
February 26.3 +2.8 2.96 +0. 05
March 40.0 +9.8 2. 22 -0. 51

April 42.8 1 -1.0 2. 92 +0. 25
May 56.3 +0.2 4. 33 +0.86
June 66.8 +1.0 3.06 -0. 72

July 72.2 +2.4 3.12 -1.03
August 70.0 +2.5 6. 00 +2.34
September 63.8 +3.

2

1

2. 96

1

-0.41

‘‘The average temperature for the year was unusually high, a deflciency obtain-

ing for the month of April only .... The crop season on the whole was fairly

successful.
”

Meteorology, W. Frear and C. W. Norris {PennsyPeania Sta.

Rpt, 1899, p>p. 257-277, 285-SJfS)>—‘‘The work of the past 2 3^ears

has been chie% a continuation of the preceding years [E. S. R., 9, p.

815], including observations of the kind usually made by the United
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States Weather Bureau upon atmospheric phenomena and upon the

amount of sunshine.” Monthh" summaries of observations are given

in the* body of the report and the detailed record in an appendix. The

summaries for 1897 and 1898 are as follows:

Summary of meteorological observations, 1897 and 1898.

•
' 1897. 1898.

Whole year.
Growing
season

(Apr.-Sept.).
Whole year.

Growing
season

(Apr.-Sept.).

Barometer (inches):
30.050 30.035

Highest 30.720 (Jan. 31).. 30.533(Mar. 26)..
29.482 (Feb. 15)..

49.9

Lowest 29.340 (Mar. 24) .

Temperature (°F.):
Mean 48.9 61.8 63.6.

Highest 92 (July 10, Sept.
16).

-5 (Jan. 26) ....

40 (Sept. 16) ....

82

92 95 (July 3) 95 (July 3).

Lowest 24 0 (Jan. 30, Feb.
2,4).

39 (Dec. 31)
81.3

17 (Apr. 5).

35 (Mav 9).

78.

Greatest daily range 40
Mean daily relative humidity (per

cent).
Rainfall (inches):

Total

77.6
i

43.44

1

i

23. 62-. 34.35 18.68.

Greatest monthly 5. 69 (July) 6.51 (Oct.)
Greatest daily 1.32 (Nov.l) ....

138
1.30 2.11 (Oct. 21) ...

137
1.21 (Aug. 4).

65.Number of days on which 0.01 in.

or more of rain fell.

Mean percentage of cloudiness ‘

74

56. 10 47.8 56 50.50.

Number of days on which cloudi- ,

ness averaged 80 per cent or more.
Average hours of sunshine perdav..'

Ill 36 118 49.

6 h. 4 m
Wind (miles): '

I

Total movement ' 18,990 18,735
Maximum velocity per hour
Greatest daily movement

34 (Dec. 24) 40 (Dec. 5)

390 (Apr. 27) 580
Last frost in spring Mav 8 May 9.

Oct. 3.First frost in fall Sept. 18

The principal periods of crop development in the seasons of 1897

and 1898 are stated.

Meteorological observations, J. E. Osteaxdee, A. C. Monahax, and C. L. Kice

[Massachusetts Hatch Sta. Met. Buis. 139, 140, I4I, pp- 4 each).—Daily and monthly
summaries of observations at Amherst, Mass., on pressure, temperature, humidity,

precipitation, wind, sunshine, cloudiness, and casual phenomena during July, August,

and September, 1900, with notes on the general characteristics of the weather of those

months.

Meteorology, P. Boname [Rap. An. Sta. Agron. \_Mauriiius'], 1898-99, p>p. 1-15 ).

—

Observations on temperature, pressure, humidity, and rainfall during 1898 and 1899

are reported. The distribution of the rainfall and other features of the seasons of

the two years are discussed.

Meteorological influences on the growth of beets in 1899, L. Kuxtze [Ztschr.

Ver. Deut. Znckerind, 1900, No. 529, II, pp. 153-158).—The influence of the season

on the growth of sugar beets is briefly discussed.

An electric frost alarm, L. Bueixg [Queensland Agr. Jour., 7 [1900), No. 4, pp.
346, 347, figs. 2 ).—This is a description, quoted from Garden and Field, of an appa-
ratus constructed by J. Kichard, of Paris. The essential feature of the alarm is a metal
tube, similar in construction to the one used in a Bourdon pressure gage, fllled with
amyl alcohol. The motion caused by the expansion or contraction of this tube with
the change in temperature is communicated by means of a metal rod to a clock-like

apparatus which operates a pointer on a thermometric scale. This apparatus can be
set so that at a given temperature an electric current which rings a bell will be started.
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WATER—SOILS.

On the movement of water and salt solutions in soils, S. Krav-
Kov {Jour. Lanckv..^ JfS {1900)^ No. 3^ JN' 209-2^2).—The movement"
of water was studied with diluvial sand (subsoil) in glass tubes 3 meters

long and 3.6 cm. in diameter. The downward movement of water

was the most rapid, the lateral movement next, and upward capillary

movement slowest. The rapidity and height of capillary rise was

almost in inverse ratio to the moisture content of the soil, i. e., the

drier the soil the more rapid and the higher the rise. The greater the

depth of water maintained over the surface of the soil the more rapid

the percolation.

In the experiments with salt solutions, tenth-normal, fifth-normal,

and normal solutions of potassium and sodium phosphates (KgHPO^,

NagHPOJ, potassium and ammonium sulphates, sodium nitrate,

chlorid, and carbonate were used in glass tubes 50 cm. long and 2 cm.

in diameter filled to a height of 45 cm. with soil (421 gm.). The solu-

tions were maintained at a depth of 0.5 cm. over the surface of the

soil and the rate of percolation noted. It was found in the experiments

with diluvial sand that the salts which are more readily absorbed by
soils percolated more rapidly than those which are not absorbed,

although the difi'erences were very small. In experiments with loamy

sand it was found that the addition of any of the salts lessened the

capillary rise of water, the nonabsorbable salts being more active in

this respect than the absorbable. Those salts which tended to loosen

the soil had the least retarding effect on the movement of water in the

soil.

Experiments on the effect of various salts applied in solid form gave

generally inconclusive results. It was observed, however, that gypsum
and calcium carbonate hastened the capillary rise of water.

Muck experiments, J. D. Towar {Michigan Sta. Bui. 181^

IGIf^Jigs. 5).—This is an account of experiments during 1898 and 1899

on tenth and twentieth acre plats of swamp or muck land on the station

farm to test the effect of different methods of fertilizing, as follows:

Applications of leached ashes, 5 tons per acre in 1898; unleached wood
ashes, 1 ton per acre; sand, 1 in. thick over the surface in 1898; air-

slaked lime, 2 tons per acre in 1898; commercial fertilizer, containing

2.53 per cent of ammonia, 11.24 per cent of available and 0.26 per cent

of insoluble phosphoric acid, and 1.61 per cent of potash, 400 lbs.

per acre in 1898, 200 lbs. per acre in 1899; a home-mixed fertilizer,

having approximately the same composition as the commercial ferti-

lizer, 355.2 lbs. per acre in 1898, 170.6 lbs. per acre in 4899; stable

manure, 20 loads per acre in 1898; nitrate of soda, 400 lbs. per acre

in 1899; dissolved phosphate rock, 800 lbs. per acre in 1899, and

muriate of potash, 400 lbs. per acre in 1899. Three plats received no

|j

1
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fertilizer, and one of these was thoroughly rolled. The nitrate of

soda, dissolved phosphate rock, and muriate of potash were used singly

and c'omhined by twos.

A variety of field and garden crops were grown. No definite results

were obtained the first year, although in every case the fertilizers

increased the vield, the barnyard manure giving the best results. The
yields on the difi:'erent plats are tabulated.

“(1) In general, the result of the muck experiments indicate a uniformity in the

requirements of the various crops and that stable manure meets those requirements

in fuller measure than anything else. It appears that the legumes tried—garden

peas and soy beans—are the only exceptions to this rule. ...

“(2) Air-slaked lime, which in the past has been highly recommended as a treat-

ment for muck land, acted on this even slightly acid muck in opposition to our

expectations, for where it was applied at the rate of 2 tons per acre the yield was

generally less than where nothing was applied. The yield apparently increased as

the quantity applied was enlarged.

“(3) Sand has given contradictory results, though frequently its yield is higher

than the adjacent ‘nothing’ plat. These results are in no measure the entire benefit

to be derived from this one application, but it is still a problem whether it will pay

to apply sand to a muck field at the rate of 140 loads per acre.

“(4) Leached ashes gave results similar to those from sand, and though yet incon-

clusive, we believe that where this material may be had for a few cents per wagonload

and is within 4 or 5 miles it may be applied with profit.

“ (5) So far the complete fertilizers do not give results that will warrant their pur-

chase in considerable quantities for muck land.

“(6) Unleached wood ashes gave very satisfactory results, as did also the mixture

of phosphate rock and potash salts, indicating the lack of mineral manures and an

abundance of nitrogenous manures in this soil.” ^

The reclamation of salt land in Egypt, G. Bonaparte {Jom\

Khediv. Agr. Soc. and School Agr.^ 2 {1900)^ No. yp. 170-175.

fig. 1).—The origin and composition of alkali, or sahach.^ as it occurs

in Egypt, the injuries which it causes to plants, plants which are

resistant to alkali, and methods of reclaiming alkali lands {ard sahacli)

are briefly treated. An effective method of removing the excess of

salts practiced in Egypt is as follows: Open drains 70 cm. to 1 meter

deep are placed at intervals of 50 meters one way and 150 the other,

in the latter case alternating with the irrigation laterals. The main
canals are 1,000 meters apart. The water is maintained at a depth of

10 cm. over the soil for 6 months. Rice, barnyard grass {Panicum
crus-galli).^ and a sedge {Cyjoerus Iccvigatus).^ used in making mats, are

then usually planted.

The needs and treatment of the Warwick Plain and other

sandy soils of Rhode Island, H. J. Wheeler and G. E. Adams
{Rhode Island Sta. Bid. 68^ pg). 159-17If).—The district known as the

Warwick Plain is ‘‘essentially embraced within a line extending from
Apponaug to Pontiac, then along the Pawtuxet River to its outlet.

^ The results obtained with sugar beets in these experiments have been reported in

an earlier bulletin CE. S. R., 12, p. 640).
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and thence around the shore to Apponaug.” The soils of this district

are with few exceptions comparatively level and naturally poor and

sand}\ They are also frequently acid. An analysis of a sample of

the soil collected near Greenwood is reported, which indicates that

there is “a great need of most, if not all, of the kinds of plant food

which are liable to be lacking in soils.” Plat experiments with fer-

tilizers on table beets and muskmelons at 2 places in the Warwick
Plain and pot experiments at the station with barley on soil from one

of these localities are reported, with a discussion of the needs of the

soils and the best means of their improvement. While the soils are

deficient in all of the principal elements of plant food, potash is appar-

ently less needed than either phosphoric acid or nitrogen. ‘‘Lime is

probably needed as plant food, and particular!}^ to overcome the acidity

of the soil.” Small applications of lime which has been exposed to

the air for a long time are recommended, as well as the stocking of

the soil with humus by the growing of leguminous plants for green

manure.

Examination of water for household and industrial uses, H. Boursault

{Recherche des eaux potables et mdustrielles. Paris, 1900, pp. 200, figs. 16).

Miscellaneous water analyses [Oklahoma Sta. Rpt. 1900, pp. 73-15).—A brief

statement of analyses of 18 samples examined mainly with regard to their mineral

constituents.

Lower Michigan mineral waters, A. C. Lane
(
Water Supply and Irrigation

Peepers, U. S. Geol. Survey, No. 31, pp. 97, 2^1- 1, maps 3, figs. 2).
—“A study into the

connection between the chemical composition of these mineral waters and their mode
of occurrence.

’ ’

Underground temperatures during a hot wave in South Australia [Science,

n. ser., 12 [1900), No. 309, p. 851).—Refers to ‘‘an interesting case of slow penetra-

tion into the ground of the high temperatures of a hot wave ’
’ described in a report

by Sir Charles Todd on “Rainfall in South Australia and the Northern Territory

during 1897.”

Analyses of soils, C. F. Juritz [RijL Senior Anedyst, Cape Good Ho2')e, 1899, pp.

41-71, map 1, dgms. 3).—This is an account of the work on the systematic soil survey

of the Cape of Good Hope to the end of 1899. This work has been reported on from

time to time and noted in the Record (E. S. R., 12, p. 122)

.

Soil investigations of the Tokay wine regions, B. von Bitto [Landw. Vers.

Stat, 54 [1900), No. 5-6,2:>p. 337-348).—This is a brief record (mostly in tabular form)

of examinations, mainly with reference to content of calcium carbonate of the soils

of this region, undertaken with a view to deterinining their adaptability to the

American grape.

The rational analysis of clays from the agricultural point of view, E.

Van den Broeck [Bui. Soc. Beige Ghl., 14 [1900), No. 3, 2^>p- 161-166 ).—This is a

discussion of the results of analyses of samples of Tertiary clay from the vicinity of

Brabant by the hydrofluoric acid method proposed by A. Proost, v/hich, it is claimed,

affords a truer index of the fertilizing constituents of the soil available for the use of

plants than the ordinary method using hydrochloric acid.

Investigations on the potash in cultivated soils, C. Dusserre [Ann. Agr.

Suisse, 1 [1900), No. 2, pp. 66, 67).—Attention is called to the greater efficiency of

the hydrofluoric acid method than of the hydrochloric acid method in determining

the reserve potash of the soil, and tests of the relative action of different fertilizers
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f in rendering the potash and lime of the soil soluble are reported. The most effective

' agents in rendering soil potash soluble in distilled water vrere gypsum and sulphate

of ammonia. The substances which were most active in rendering the lime soluble

were potassium chlorid and ammonium sulphate.

The effect of sand and lime on heavy marsh soils, Klausen [Landiv. Wclmhh

Schleswig-Holstein, 50 {1900), No. 46,]jp. 794-798, figs. 2).—Beans, fall wheat, clover,

barley, and oats were grown in pots of (1) heavy marsh soil alone; (2) heavy marsh

soil mixed with 15 per cent of . sand which contained 3.58 per cent of calcium car-

bonate found underlying the marsh soil; (3) mixed with 15 per cent of sand free

from lime; (4) mixed with marl containing 3.58 per cent of calcium carbonate; (5)

mixed with quicklime equivalent to the amount of calcium in (2); and (6) mixed

with noncalcareous sand and calcium carbonate equivalent to the amount of carbon-

ate in (2).

Detailed and summarized results are given. They are believed by the author to

show that the value of the calcareous sand is due primarily to the lime which it

contains. Its modification of the physical character of the soil is of secondary

importance. The sand which contained no lime was valueless and in some instances

its use resulted in decreased yields. The leguminous plants were more responsive

on the limed or marled soils than the cereals. In general it is concluded that the

effect of the calcareous sand in ameliorating heavy marsh soils can be secured much
more cheaply by the use of marl at the rate of about 6.7 tons per acre.

Cooperative soil test experiments, J. D. Towar {Michigan Sta. Bui. 181, p)p. 147-

157).—Cooperative experiments with fertilizers on corn, potatoes, field beans, and sugar

beets at 13 different places in Michigan are reported. The soils experimented with are

described and the fertilizers applied and the yields obtained in the different exper-

iments are tabulated. While the results in many cases are inconclusive, in a few

instances they furnish the basis for some deductions as to the fertilizer requirements

of the soils tested.

Examination of mineral specimens {Oklahoma Sta. Rpt. 1900, pp. 68-72 ).

—

Examinations of 141 samples are briefly reported.

FERTILIZERS.

On the composition of the gas confined in barnyard manure,
P. P. Deherain and C. Dupont {Ann. Agron., 36 {1900), No. 6, gygy.

273-29Jf).—Observations made on 2 comparatively large heaps of

manure are reported. The observations included determinations of

the temperature and humidity of the heaps at stated intervals and

chemical examination of samples of gas collected from the top, center,

. and bottom of the heaps during August and September, 1899. In the

chemical examination of the gas, determinations of carbon dioxid,

oxygen, methane (CH^) and hydrogen, and other observations were
made. The results show that there was generally sufficient carbon

dioxid present in the heaps to prevent the dissociation of ammonium
carbonate except in the upper portion of uncovered heaps after a

heavy rainfall. Aerobic fermentation was always in progress in the

upper part of the heaps and extended to the lower layers when the

manure was not closely packed. Wetting the heaps reduced this

fermentation. Fermentation resulting in the formation of free hydro-

gen was observed only in cases of closely packed manure and was
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often accompanied by the abundant evolution of carbon dioxid. It

occurred only in neutral or slightly acid manure and ceased when the

manure was moistened with the liquid which drained from the heaps.

Since this fermentation is sometimes accompanied by loss of nitrogen

in the free state it should be prevented b}" keeping the manure
heaps moistened with liquid manure. Fermentation resulting in the

evolution of methane was found to occur in well-packed manure. In

such cases the gas resulting from fermentation is composed solely of

methane and carbon dioxid and no nitrogen is lost in the free state

under such conditions. The abundant evolution of carbon dioxid

which accompanies the marsh gas fermentation also prevents dissocia-

tion of ammonium carbonate. This desirable fermentation is promoted
b}" keeping the heaps of manure wet with the liquid portion.

Investigations on the action of the phosphoric acid and nitro-

gen in Leipsic poudrette and in von Krottnaurer’s Blankenburg
fertilizer, O. Bottcher {Dent. Land/iv. Presse^ 27 {1900)^ No. 77,

953^ P5^).—The first of these fertilizers is prepared by drying fecal

matter with sulphuric acid; the second b}^ treating slaughterhouse

refuse, etc., in the same manner. Anal3^ses of samples of the two

products and pot experiments to test their fertilizing value are reported.

The samples of poudrette examined contained from 4.3 to 5.38 per cent

of phosphoric acid, 1.96 to 2.9 per cent being soluble in citrate solu-

tion, and 0.42 to 0.69 per cent soluble in water; 4.19 to 5.54 per cent

of nitrogen, 2.16 to 2.4 being in form of ammonia; and 3.T8 to 5.1 per

cent potash. In the 2 samples of the other fertilizer examined the

phosphoric acid varied from 6.4 to 8.3 per cent, 0.1 to 0.35 per cent

being soluble in citrate solution and 4.4 to 6.2 per cent soluble in water;

5.49 to 6.34 per cent of nitrogen, 0.31 to 0.39 per cent being in the

form of ammonia and 0.15 to 0.21 being in form of nitrate. These

fertilizers were compared with double superphosphate and nitrate of

soda on oats grown in a moderatel}" compact loam soil. As regards

the action of the phosphoric acid the 2 fertilizers were but slightl}^

less effective than the double superphosphate, while as regards nitrogen

the}" were scarcely half as effective as nitrate.

The occurrence and composition of lime in Maryland, together

with the results of experiments in testing its use in agriculture,

H. J. Patterson {Maryland Sta. Bui. 66.^ yyp. 91-130^ maps 2).—This

bulletin includes a general discussion of the relation of lime to agri-

culture; the action of lime on soils; the time and methods of applying

lime; methods of determining the need of lime; descriptions of differ-

ent kinds of lime used in agriculture; the occurrence and composition

of lime in Maryland, including analyses of 121 samples of limestone,

2 of oyster shells, 27 of burned lime (stone and oyster shell) 5 of gas

lime, and 90 of marl; and accounts of experiments with lime made at

the station since 1889.
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! Jf In 1889, 1890, and 1891, gypsum 370 lbs. per acre, quicklime 2,000

il^ lbs. per acre, and shell marl 8,000 lbs. per acre, were compared on

!

corn and wheat on a well-drained sandy loam soil,
‘

‘ The results show

that dhe sulphate of lime and the quicklime produced marked effects

the first year of application, but that the carbonate showed no effect

until the second j^ear. In the sum total of the 3 years’ crops all of the

applications proyed to be quite beneficial, and the quicklime produced

the greatest increase in yields.”

In another series of experiments with corn and wheat carried out

during 1890 and 1891, stone lime 2,000 lbs. per acre, oj^ster-shell lime

^ 2,000 lbs. per acre, ground o}^ster shells 2,000 lbs. per acre, marl -1,000

S lbs. per acre, and gypsum 233 lbs. per acre, were compared on stiff' cla}"

i ^ natural!}^ inclined to be wet. In all cases the yields were increased by

\
S the application, the ground oj^ster shells being especially effective, and

; ,» much more so than the marl.

i 2 An account is giyen of a series of experiments begun in 1893 and

i 5 partly reported in a preyious bulletin (E. S. K., 10, p. 633), to test the

I & effect of lime (20 bu. per acre) on a rotation of corn, wheat, and hay.

|V The results up to the close of 1899 are reported. The figures show

I

» 1‘that the application of lime to this land was a beneficial and profitable

is procedure.” In a series of experiments begun in 1896 on stiff' clay

|||i; land, inclined to be a little wet, yarying amounts of lime (10 to 60 bu.

lIM per acre) were compared on the aboye rotation. The experiments

haye been partly reported (E. S. E., 10, p. 633). The results for d

years (1896-1899), show “that small applications of lime haye proyen

1^ 'to be as efficient at the end of 1 years as the larger applications, and

I ^ that the relatiye profits, up to date, are in fayor of applying 20 bu.

I
per acre. It is of interest to note that in the hay crop the 10 bu. of

I

lime gaye the largest net return.”

;

Since 1896 experiments haye been in progress to test the eff'ect of

^ lime in connection with green manure. Stone lime was applied at the

rate of 10 bu. per acre, cowpeas were sown, which were turned under

for wheat, the wheat was followed b}" cloyer, which was cut for hay,

'T and the land planted to corn. The net gain from the wheat, hay, and

corn was Si. 97 in case of cowpeas alone and So. 03 in case of co^vpeas

and lime. The combination of cowpeas and lime seemed to haye a

' more lasting effect than cowpeas alone.
'

'

. During 5 years (1895-1899) experiments haye been made to test stone

lime at the rate of 1,100 lbs. per acre, oyster-shell lime 1,100 lbs.,

magnesium oxid 1,100 lbs., barium oxid 1,100 lbs., shell marl 13,000

11)S., finely ground oyster shells 2,600 lbs., gypsum 1,125 lbs., gas lime

2,925 lbs., finely ground South Carolina rock 2,925 lbs., and soft-coal

ashes 13,000 lbs. per acre. Corn was grown during 1 years, wheat
one (1897).
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The reported results show that

—

“(1) The best yields were obtained with the lime in the form of a carbonate, the
finely ground oyster shells standing first and the shell marl standing second. This
was further substantiated when the stone lime was applied as a top-dressing and
given an opportunity to form carbonate of lime by absorption of carbonic acid from
the atmosphere.

“(2) Pure magnesium lime, which is commonly claimed to be poisonous to the
soil and crop, gave the highest yield.

“ (3) Barium oxid, which is not a plant food, produced very nearly as much
mcrease in the yields as the calcium oxid, and more increase than the sulphate or

phosphate of lime. This would seem to indicate that there was some effect produced
on the soil rather than that the plants needed lime as a plant food.

“(d) The lime applied so as to slake in the soil produced a slightly better total

yield than when first slaked and harrowed in.

“ (5) Stone lime and shell lime were of about the same value on the soil.

“ (6) Lime with fertilizer was more profitable than fertilizer alone.

“
( 7 )

All the applications of lime increased the yields.
’ ’

Experiments in denitrification, T. B. Wood {Bd. Agr, [London]^

Bj)t. Agr. Education and Besearch^ 1899-1900^ gyp. 12 125).—Experi-

ments on oats with nitrate of soda alone and combined with fresh (long)

and well-rotted (short) manure on a heavy and rather wet clay soil in

1898 and on a lighter humus soil resting on bowlder clay in 1899 are

briefly reported. The manure was used at rates of 10 and 20 tons per

acre. The average jTelds were greater with nitrate alone than with

nitrate and manure, the difference being especially marked in case of

the long manure. With nitrate alone there was an increase of grain

of 9i bu. per acre in 1899; with nitrate and long manure there was
practically no increase.

Analyses of commercial fertilizers, C. A. Goessmann {Massachusetts Hatch Sta.

Bui. 68, py>. 28).—This bulletin reports analyses of 275 samples of fertilizing materials,

including wood ashes, limekiln ashes, leather-scrap ashes, cotton-hull ashes, silicate,

muriate, and sulphate of potash, kainit, nitrate of soda, sulphate of ammonia, bone,

tankage, apatite. South Carolina rock phosphate, odorless phosphate, castor pomace,

stable refuse, cotton waste, and mixed fertilizers.

Analyses of commercial fertilizers, J. Hamilton and W. Freae {Pennsylvania

Dept. Agr. Rpt. 1899, pt. 1, pp. 821-974) .—This includes the text of the Pennsylvania

fertilizer law, notes on valuation of fertilizers, tabulated analyses and valuations of

fertilizers examined durinsf 1899, and a list of fertilizer manufacturers securing

licenses for the sale of fertilizers in Pennsylvania in 1899.

Commercial fertilizers, H. J. Wheeler, B. L. Hartwell, et al. {Rhode Island Sta.

Bid. 67, p>p. 151-156)

.

—Analyses and valuations, accompanied by guarantees, of 14

samples of fertilizers are reported, with a schedule of prices used in the valuation of

fertilizers and brief notes on the conduct of the fertilizer inspection.

Analyses of commercial fertilizers {South Carolina Sta. Bui. 54, pp. IS).—This

bulletin includes a table of prices of unmixed fertilizing materials and tabulated

analyses and valuations of 154 samples of fertilizers examined during the season of

1899-1900.

Analyses of fertilizing materials, P. Boname {Rap. An. Sta. Agron. [Mauritius],

1898-99, pp. 18-20)

.

—Analyses of ashes of bagasse and dry cane leaves, calcareous

sea sand, and lime used for agricultural purposes are reported.
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The rational use of chemical fertilizers, P. Liechti {Ann. Agr. Suisse, 1 {1900),

Xo. 7, pp. 243-268, figs. 4).—The extent of the use of fertilizers in the Canton of

Berne*is discussed and an account is given of pot experiments by the Wagner method

ivith oats to test the relative efficiency of different fertilizers on soils ffif different

chafacter. Analyses of the various soils experimented with and the details of the

experiments are given in full, with a discussion of the practical application of the

results.

The use of lime upon Pennsylvania soils, W. Feear {Pennsylvania Dept. Agr.

Bui. 61, pp. 170, figs. 2, map 1).—This is a detailed discussion, based upon investiga-

tions at the Pennsylvania Station and elsewhere, of the agricultural uses of lime; the

limestones of Pennsylvania; the burning, slaking, and quality of different kinds of

lime; the functions of lime in plants and soils; the influence of liming upon soils and

the relative value of magnesian limestones; and methods of liming. An appendix

gives analyses of Pennsylvania limestones compiled from various sources.

Field experiments with night soil near Posen {Mitt. Deut. Landvj. Gesell., 15

{1900), Xo. 87, pp. 225-228).

FIELD CROPS.

Subexperiment farms, W. M. Hays et al. {Minnesota Sta. Bui.

68^ jjp. 557-730^ figs. 38, dgms. 3fi).—Results are here recorded of

experiments conducted at the 3 subexperiment farms in the State, pre-

ceded in each instance by general notes on the purpose of the farm

and its method of management b}" W. M. Liggett.

Experiments at Coteau farrn (pp. 563-651).—This farm is located in

southwest Minnesota, where droughts are frequent and often severe.

The work of the farm has therefore been mainly directed toward

ameliorating their effects by different systems of tillage, manuring and

cropping, the use of shelter belts, etc.

In a study of the amount of soil moisture best suited to the growth

of ffax in upland soil containing 13.02 per cent of organic matter and

in lowland soil containing 28.6 per cent, the best result in the case of

the upland soil was obtained when 30 per cent of water was used.

With lowland soil 100 per cent of water gave the strongest flax.

These results are believed to show that the larger the amount of

organic matter in the soil the greater the endurance of plants to

extremes of drought and rainfall.

The results obtained in farm tillage experiments are reported in

crop yields and soil moisture content and shown b}^ tables and a com-
prehensive s}"stem of charts. The moisture content of the upper 2 ft.

of a soil which had been in wheat and yielded about 2 tons of grain

and straAV per acre averaged about 15 per cent less than a cultRated

soil which had borne no crop. Using 80 lbs. as the average weight of

the soil, it is estimated that for each pound of dry matter produced in

this case some 261 lbs. of water was required.

The losses of moisture in a field of corn occasioned by the growth
of 3,540 lbs. of weeds per acre was very marked, especially at depths
of from 3 to 6 in., and the corn crop was reduced from 12,762 lbs.,

15440—No. 7 3
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where thoroug-h cultivation was given, to 6,989 lbs., or more than 50

per cent, where the weeds (mostly pigeon grass) were allowed to grow
freely. It is believed that the weeds evaporated more moisture per

pound of dry matter than the corn. This point is being further

studied.

Compacting the lower portion of the furrow slices with a subsurface

packer has had little or no effect in increasing the moisture in the

lower portion of the slices, either when the ground was fall or spring

plowed or when coarse manures were plowed under. Subsoiling for

corn has apparently reduced the yield of grain 19 per cent and of

stover 15 per cent. With wheat the grain yield was slightly reduced

and the weight of straw slightly increased on the subsurface-packed

plats. Out of 17 comparisons with oats, potatoes, turnips, fodder,

corn, wheat, and sugar beets, 11 show a decreased yield from subsoil-

ing. The conclusion reached is that ‘‘ subsoiling is expensive and not

profitable under most conditions in Minnesota.”

With wheat the average results for 3 years show equal yields from

spring and fall plowing. Practical experience, however, suggests
|

early fall plowing as being more desirable, from the standpoint of i

economical farm management and weed destruction. A fall-plowed

seed bed absorbed more moisture and resulted in an increased ^deld of
[

2.6 bu. of grain over an unplowed stubble land. The unplowed stub-

ble seed bed did not conserve moisture as well as the plowed land and

more weeds grew on it. Harrowing growing wheat when it is a few

inches high has resulted in an average decreased yield for 2 j^ears of (

0.6 bu. per acre. In experiments in broadcasting v. drilling wheat,
j

drilled wheat has averaged 9.5 bu. per acre for 2 years and broad=

casted 6.25 bu. The drilled wheat was more deeply and strongly ji

rooted and was less injured b}^ frost. Seeding wheat at the rate of «

about ^ bu. per acre in drills II and 21 in. apart and cultivating
|

between the rows has not given as good }delds as the usual method of

seeding bu. per acre in drills 7 in. apart without cultivation.
|

Manuring increased the 3deld of grain and slightlj^ reduced the ratio P

of grain to straw. It seemed to decrease the moisture content of the ^

plowed ground the first 3^ear, while increasing it the second.

The moisture content of soils surface cultivated, mulched, plowed,

and plowed and subsoiled was studied. ‘‘At the depth of 3 to 6 in.

the surface-cultivated soil had onl}^ about 1 per cent more moisture f'

during most of the season than the soil which was compact to its sur-

face, and late in the season it had no more.” When the soil was

plowed 6 in. deep and subsoiled 7 in. deeper, the moisture in the sub-
'

soil was much better conserved b^^ the loosened earth Than in bare

compact soil. Plats mulched with a la^^er of straw I in. deep con-

tained 5 per cent more moisture than bare soil, fluctuated with

weather changes less sharply, and retained their warmth longer. ^
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The author briefly summarizes the results of the tillage experiments

for the conservation of moisture as follows:

“ Soil moisture is conserved by plowing, which loosens the soil to the depth of

several inches; by cultivating between the rows, which keeps loose the upper 2 in. of

soil; by mulching,- which allows the rain to penetrate the soil but not leave it; and

by having the plowed furrow slice cleanly fallow all or part of the year, thus avoid-

ing the draft of growing plants on the soil moisture. It is dissipated by growing

crops which pump into the air enormous amounts of water; by weeds which are per-

niciously active pumps in proportion to the useless growth they make, and by leav-

ing the soil compact, allowing capillary water to rise to the surface, there to

evaporate.
’ ’

Among the meadow and pasture crops grown, Bromus inermis is

the onl}" new grass whose merits have been proven. The yields

obtained from 30 mixtures of pasture plants are tabulated, and several

mixtures especially adapted to different soils and for different pur-

poses are recommended.

The number of days of pasture furnished by several annual pasture

crops for steers and sheep are also shown. The practice of growing

succulent forage crops for feeding off during the dry midsummer and

early spring and late fall is commended.

The value of the shelter belts of willow hedge at the farm as an aid

in growing crops and establishing deciduous trees is considered and a

diagram given of the arrangement of the Coteau farm hedges. A
four-year-old willow hedge already stands 15 ft. high.

Northwest experiment farm (pp. 652-687).—The northwest experi-

ment farm is located in the rich lowlands of the Red River Valley on

ground typical of that region. Results secured in variety tests with

a number of grains, grasses, clovers, and forage crops are recorded,

as are also data obtained in seeding grasses and clovers with different

nurse crops.

Minnesota No. 103 and Wellman Fife have given the best average

yields with wheat; Minnesota No. 190, Early Gothland, and Black
Russian, in the order named, with oats, and Golden Queen, Odessa,

and French Chevalier with barley. Bromus inermis has proven one

of the most promising of the grasses tested. With this grass and with

mammoth clover, and mixtures of timothy and clover, best results have

been obtained when seeded without a nurse crop. Red clover has given

the best results when drilled in with barley.

Northeast subexperiment farm (pp. 688-730).—This farm is located

in the pine region of northern Minnesota, and is made up of a number
of different soil types, namehb poor sandy loam, on which jack or

Norwa}^ pines grow, light-colored clays, swampy soil of the type called

“Muskeg,” and various mixtures. The general work and equipment
of the farm is noted, and some results obtained in field tests with grains,

forage crops, potatoes, vegetables, and orchard and small fruits are

recorded. Thus far Blue Stem wheats have yielded from 2 to 3 bu.
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more per acre than Fife varieties and have been less affected by rust.

The Improved Ligowa oat stands at the head of 23 varieties tested.

Six-rowed types have given the best yields of barley, and of these

Manshury is much the best. White Canada field peas have yielded

the best of the peas grown. With forage plants red and alsike clovers

have done better on light soils than the true grasses. Bromus inermis

has given the best results of the grasses tested on light soil. American
Wonder has given the highest average yield of the potatoes grown for

3 years—260.1: bu. per acre. The farm is considered as being very

nearly the most northerly point at which apples can be grown. The
varieties thus found hardy are Silken Leaf ahd Christmas; crab apples,

Martha and Virginia.

Report of agricultural investigations in Alaska in 1899, C. C.

Georgeson {U. S, Dept. Ayr., Office of Experiment Stations Bui.

82^ pjp. 55, pis. 17).—This bulletin deals more especially with the estab-

lishment of agricultural experiment stations at Sitka and Kenai, and

the growing of cereals, forage plants, flax, and vegetables at these

stations and at Kadiak.

Experiments in making and storing silage and in making hay from

native grasses have been successfully carried out during the }^ear.

New lands have been cleared, and the value of lime in correcting the

acidity of fresh soil demonstrated. The Alaskan soil is fertile, and

when properly drained and treated is productive. All of the common
hardy vegetables, such as potatoes, cabbage, cauliflower, kale, peas,

onions, carrots, parsnips, parsley, lettuce, celery, radishes, turnips,

beets, and the like, of excellent quality, have been grown successfully,

and many garden flowers do well. Tomatoes, beans, cucumbers,

melons, and sweet corn are not successful. Red, mammoth, alsike,

and white clovers grow luxuriantly. They have withstood the win-

ters, and the earlier blooms matured seed. Vetches, lupines, rape,

field peas, and timothy have likewise grown vigorousl}^ and yielded a

large amount of forage. Wheat, barley, oats, flax, rye, and buck-

wheat have all matured. Some of the serious drawbacks to grain

growing in Alaska are the heavy growth of straw induced by the moist

climate and the difficulty of harvesting on account of the abundant

fall rains which set in early in September and even in August. Flax

grows especially well, producing straw from 2^ to 3 ft. high and of

good fiber. Flaxseed has regularly matured.

Notes on the growth of each of a number of varieties of all the

above noted crops are recorded in the report and many details given

regarding the clearing of land, drainage and improvement of peat

lands, Alaska as a stock country, value of silos in Alaska, difficulties

in the way of securing homesteads, etc. Letters are reported from a

number to whom seeds were distributed giving the results obtained.

Meteorological data showing the temperature and weather conditions

in 1899 at a number of different localities are appended.
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Notes on clover, J. D. Towae (^Rcliicjcm Sta. Bid. 181.^ jB’
165).—The great diffiriilt}" in securing a good catch of clover when
seeded'with wheat, as was formerh^ the practice in Michigan, led to

experiments in seeding this crop alone on well prepared ground. Two
eighth-acre plats 1 rods apart were used in the test. On 1 plat clover

was seeded with wheat; on the other the ground was well prepared

and the clover seeded alone. ' Both plats were seeded the same dav.

The clover seeded with the wheat was an entire failure, though the

wheat yielded at the rate of 12 bu. per acre, while on the plat seeded

to clover alone a good stand was secured, and a yield of 1,067 lbs. of

hay was obtained as a first crop.

Experiments were begun in 1899 to determine the most desirable

time to seed clover in Michigan. From results secured up to the

present time from April to June seems to be the most satisfactory

time for seeding.

Corn experiments, L. Foster and L. A. Merrill ( Utah Sta. Bid.

66^ l)p. 101-117
^ figs. J).—Difi'erent varieties of corn were compared

and tests made of the relative value of deep and shallow tillage, of hill-

ing and level tillage, and of thick and thin planting. Earlier results

secured along' these lines at the station have been noted (E. S. R.,

6, p. 527). While corn does not produce as much forage per acre in

Utah as alfalfa, it is considered a valuable adjunct to the latter and

a desirable crop to grow in rotations, taking the place of an occa-

sional summer fallow in freeing the land from weeds. The climatic

conditions for growing corn are not especially favorable in Utah, the

seasons being rather too short and the general temperature too low,

especially the night temperature. It has been demonstrated, however,

that ‘‘all of the best flint varieties, the small dents, and the semidents

will fully mature in the localit}"of the experiment station.” The dent

varieties, however, after being a few j^ears under cultivation tend to

take on the appearance of the flints. From 3 to 5 irrigations Avere

given in the difi'erent years.

The Aueld of 17 A^arieties, including flint, dent, and semident corns,

during periods of 5 to 10 years, are tabulated by years and averaged.

A white flint corn, the A’-arietA" usually groAvn in the Cache Valley,

has given the largest yields in 7 out of 10 A^ears, and the highest aver-

age b}" 6.8 bu. of all the A^arieties tested for 10 years—16.22 bu.

per acre. Next in order of productiAmness are Angel of Midnight,

North Dakota, and Golden Beauty, all flint varieties. The average

number of days from planting to cutting corn in Utah has Availed Avith

the varieties tested from 116 days in the case of White Flint to 151

daj’s with Long Yellow Flint.

In the deep and shallow tillage experiment, corn was gAen shallow,

medium, deep, and no tillage, and was scarified and mulched with

sowed dirt. The test coA^ered 5 years and the results are tabulated

for each year. On the whole medium tillage has given slightly the
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best results. Two seasons out of 5 the plat not tilled gave better
i

yields than any of the tilled plats, while 4 }^ears out of 5 the plat
i

receiving sowed dirt gave better yields than the plat receiving no
tillage.

The experiments in hilling v. level culture cover a period of T
|

years. Some plats were given level culture or hilled one way while I;

others were given level culture or hilled both ways. The average
jj

results are in favor of level culture both ways. For 8 years corn has i

been planted in hills at the rates of 3, 6, and 9 kernels per hill, respec-

tively. The yield of corn fodder obtained each year is tabulated.

The result in favor of planting 6 kernels 'to the hill was so decisive

in the average of the 8 years that the authors feel justified in drawing
|

the conclusion that seeding under or over this amount will not give i

as good results. Kesults secured at other stations in tests of hill v.

drill culture of corn are discussed. In general they ‘‘show but very )

little difference between hill and drill planting.”
i

Corn silage, sugar beets, and mangels—a comparison of their
|j

i

yield and cost of production, H. J. Waters and E. H. Hess {Penn-
||

sylvania Sta. Ppt. 1899^ jpjp. lOpill).—Further data on the cost of
!

,

growing and yield of dry and digestible matter per acre of corn, sugar I'

beets, and mangels are given (E. S. R., 6, p. 446). Three varieties of I

corn and one each of sugar beets and mangels were grown on an upland i!

clay soil of moderate fertility, uniformly prepared and fertilized. A
J

portion of the corn was grown on unfertilized land and the results j

'

included in the general averages with corn. The corn was grown in
[

.

roAvs 42 in. apart with the kernels 14 in. distant in the row. When
j

i

harvested it was hauled to the barn, cut into f in. lengths, and ensiled, ii

“The beets were planted in rows 34 in. apart and thinned to one plant i

every 7 to 10 in. in the row. They were cultivated with a horse hoe 6 !

times and hand-weeded twice. All vacancies were filled by transplant-
|

ing.” The yield of green and dry matter for each crop is tabulated,
||

i

and the relative cost of production compared. |'

The yield of air-dry substance of the mangels averaged 4,554 lbs.
j

per acre, sugar beets 4,683 lbs. per acre, and corn 6,763 lbs. per acre,
i

i

It is thus seen that the corn yielded about 46.6 per cent more dry mat- 1 i

ter than the roots. Taking the averages obtained with the corn per | \

acre as a unit, it is calculated that it would require 1.49 acres of man-

gels or 1.44 acres of sugar beets to produce as much dry matter as one

acre of corn.

The cost of the labor and material required to grow, harvest, and i

store the beets was at the rate of 157.54 per acre, while the cost of

growing and ensiling corn was $16.17 per acre. “In other words,

4,615 lbs. of air-dry substance in roots cost $57.56 as compared with

6,763 lbs. of corn at a cost of $16.17.” Or, reduced to a uniform

basis, it cost 5.17 times as much to produce 100 lbs. of air-dry sub-

stance in the roots as in the corn.
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A resume is given of the cost of growing sugar beets at other sta-

tions which shows a variation of from $33.85 to $60.50 per acre, with

an estimate of $35 per acre as the lowest average cost under the most

favorable conditions; while the cost of growing corn in Illinois has

been reported as $10.59 per acre (E. S. E., 10, p. 510).

Experiments with barley, roots, and grass lands in 1899, H. C.

Sherixgham et al. (A?in.' Rpt. Field Expts. Irish Agr. Organiza-

tion Soc.^ 1 {1899)^ jpp, 5-J^3^ Jigs. 6).—Barley was grown in 1 of the

more important barley counties of Ireland and fertilized with diflerent

commercial fertilizers. Eoots were grown in 3 counties, barn^^ard

manure and commercial fertilizers being used, while in 2 others fer-

tilizer experiments were made for the improvement of permanent

grass lands. The results secured in the barley experiments show the

necessity of early seeding (February or early March). The drills

should be 8 in. apart rather than li in. Chevalier barley is advocated

for seed. But little advantage was found in sweating barley for seed

purposes. It is recommended that phosphatic manures always be

applied with nitrate of soda. After a straw crop nitrogenous manures

in moderation should be added to superphosphate and potash manures

for barley in order to secure a full crop. Nitrogenous manures

should never be applied alone.

With the root crops it is shown that heavy dressings of barnyard

manure for turnips are not necessary, and that even better crops can

be obtained by replacing a portion of the manure with superphos-

phate. On heavy soils barnyard manure proved of little use, but on

porous soils it gave good results, particularly when applied with

about 300 to 100 lbs. of superphosphate per acre. The experiments

also show that turnips can be successfully produced with commercial

fertilizers alone. Phosphoric acid is the ingredient they most require

and is best supplied in superphosphate. Kainit on light soils appeared

to be a profitable manure when used with superphosphate, but on heavy

soils it was injurious. If barnyard manure is not used, nitrogen in

the form of nitrate of soda should be applied.

The results on the old pasture lands showed in part that a nitroge-

nous manure was of but little benefit, while kainit had an inju-

rious effect. Phosphatic manures used alone gave excellent results,

while the best results were obtained from a judicious mixture of both

nitrogenous and phosphatic manures. Sulphate of ammonia and

Peruvian guano are considered the best forms of these manures.

The effect of manures on the percentage composition of the herbage

was also studied. The tabulated results show ‘‘that the nitrogenous

manures produce an injurious effect upon the herbage, reducing the

percentage of clover and increasing the percentage of rough, coarse

grasses and weeds. On the other hand phosphates and potash, when
applied together, and particularly when lime was added to the mix-



634 EXPEEIMENT STATION EECOED.

ture, largel}" increased the percentage of clover, reduced the percent- 1
age of weeds, and greatly improved the general quality of the hay.” 1
Some hay, forage, and pasture plants for Arkansas, R. L. Ben- |

NETT {Arkansas Sta. Bui. 61., ^yp. 17).—The most desirable and satis-
|

factory hay plant for summer growing in Arkansas, considered from
|

the standpoint of food produced and fertilizer added to the soil, is the
'

cowpea, the Whippoorwill and Wonderful varieties being preferred.

Detailed directions for growing, handling, and stacking the crop are

given, including descriptions of a stack frame for curing ha}^ in unfa-

vorable weather.

As a crop for winter growing for hay, soil protection, and soil improve-

ment, hairy vetch ( Yicia mllosa) has proved most satisfactory, followed

in order by crimson clover and red clover. The value of each of these

crops in different portions of the State is considered in detail and cul-

tural directions given. Corn and sorghum are considered the best for-

age crops for the State. Sorghum is preferred for summer feeding

for hogs and dairy cows. Cutting ma}^ be begun as soon as the stalks

begin to head out. Hogs like it best when the stalk is sweet and the

grain in the milk stage. In order to preserve the sorghum in this state

it is recommended to pile the stalks in large piles and cover with straw.

Earl}" amber is the variety usually grown.

The results of 7 years’ tests at the station indicate that the grasses

best adapted to the soils and climate of the State are orchard grass,

Bermuda grass, and hairy vetch for permanent meadows, and Ber-

muda grass and hairy vetch for permanent pastures. The character-

istics of these grasses and the method of cultivation and combining to

suit the soils in the different parts of the State are discussed. The
prejudice against Bermuda grass held by many farmers, because of its

weed-like tendencies, is considered unfounded, since by proper methods

of rotation and cultivation the grass is easily controlled. Alfalfa is con-

sidered a valuable plant for permanent meadows and pastures where both

surface and subsoil are well drained. Considerable care is required

in getting it started, but after being once started it is permanent.

A list of the more valuable clovers and other legumes, forage plants,

and grasses that have been tested at the station for 10 years is appended.

Spanish peanuts and chufas are considered superior to other plants for

hogs. Peanuts are considered the better of the two since they yield

better and add more fertility to the soil.

Effect of liming upon the relative yields and durability of grass

and weeds, H. J. Wheeler and J. A. Tillinghast {Rhode Island

Sta. Bui. 66^ ppj. 137-1^6., Jigs. 77, dg7n. 1).—All the plats used in

these experiments have received like amounts of potash and phos-
\

phoric acid since 1890. Certain plats have received in addition each
|

year when manure was applied i, f ,
and full rations of nitrate of soda, |

sulphate of ammonia, and dried blood, respectively; full rations in |
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each instance representing equal amounts of nitrogen. A definite

portion of the southern end of each plat, except the control plat, was

limed.in 1893 at the rate of 2i tons of air-slaked lime per acre. The
north end of 3 plats received in addition lime at the rate of 5 tons per

acre in 1891, and in 1892 an additional amount equivalent to 3.3 tons

per acre. Indian corn, oats, clover, and barle}^ were grown on the

plats up to the fall of 1897, when the}^ were seeded down with a mix-

ture of 15 lbs. each of meadow-oat grass, awnless brome grass (I>w-

mus mermis)^ Kentuckj* blue grass, and orchard grass. The Ken-

tucky blue grass failed to germinate. The }deld of green material

obtained on the limed and unlimed sections of the different plats for

each of the years 1897 and 1898 are tabulated. The herbage on deff-

nite areas of the limed and unlimed portions of each plat was sorted,

weighed, and photographed.

In 1897 the average yield of green material on the limed portions of

the plats was at the rate of 6.72 tons per acre, and on the unlimed

portions 3.86 tons per acre, a gain of about 74 per cent b}- liming.

In 1898 the average yields on the limed and unlimed sections were at

the rate of 5.02 and 1.96 tons per acre, respectively, a gain of 156.1

per cent by liming. Considerable variation in yield occurred on the

differently fertilized plats. The largest }deld of green material in

both years was obtained on the limed plats fertilized with a full

ration of nitrate of soda (1:80 lbs. per acre), followed by full rations

of sulphate of ammonia and dried blood. Considerable green mate-

rial in each instance was grown on the unlimed portions of these plats.

In the case of the nitrate of soda plat, this consisted mostly of grass,

while with sulphate of ammonia, sorrel was the chief constituent.

The especially good showing as regards yields of grass of the unlimed

section of the nitrate of soda plats is thought to be due to the gradual

neutralization of the soil acidit}^ by }"ears of continuous application of

this fertilizer.

As regards the growth of weeds on the different plats, the percent-

ages on the limed section in 1897 ranged from 8.1 to 28.9, though in

onl}" one case did it exceed 18.3. On the unlimed sections the per-

centages ranged from 3.5 to 99.1, and in 3 instances it equaled or

exceeded 81.8. The bulk of the weeds on the unlimed section was
made up of sorrel.

The weights and percentages of each species of herbage found on

the different plats in 1898 is shown in tabular form. With orchard

grass and awnless brome grass marked increase in yield regularl}^

resulted from liming. Meadow oat grass was helped some by liming,

but was less dependent on its presence than either orchard grass or

awnless brome grass. Timoth}' was not sown on the plats, but

appeared in nearly every instance on the limed sections and but twice

on the unlimed sections, indicating the value of neutral or slightly
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alkaline soil for this plant. Redtop appeared in but 4 instances, 3 of

which were upon unlimed soil. This is in accord with previous obser-

vations at the station to the elfect that redtop can succeed on a soil

too acid for the successful growth of either blue grass or timothy.

Clover was found upon every one of the limed plats, but was wholly

absent on the unlimed sections, and the best clover was found upon
]

the plats which had received potash and phosphoric acid but no

nitrogen.

Potato experiments in 1899, G. Martinet {Ann. Agr. Suisse^

1 {1900)^ JVo. 2.^ pp. Jp5~A9^ clgm. 1).—A record is given of the results

obtained in tests of a large number of varieties of potatoes in 12 dif-

ferent localities and of the effect on yield of growing potatoes at

different altitudes.
;

As a result of the tests of varieties, Silesia and Cygnea are recom- h

mended for the general crop.

In order to determine the effect of altitude on the yield of potatoes,

2 varieties grown at an elevation of 580 meters were planted at an

elevation of 780 meters in comparison with the same varieties regularly

grown there. Conversely, tubers grown at the higher altitude were
planted at the lower altitude in comparison with the same varieties of

native-grown tubers. The results show that the total yields of both

varieties were higher by from 5 to 10 per cent at the higher altitude

than at the lower, and that the seed tubers from the higher altitudes

gave the better yields under all circumstances.

Notes on sand lucern, J. D. Towar {Afichigan Sta. Bui. 181., gW- I

165., 166).—Sand lucern was sown on 2 tenth-acre plats on light

drifting sand at the station at the rate of 15 lbs. per acre. The lucern
|

w^as given entire possession of the ground. No crop was produced '

until the second 3^ear, when it was mowed 3 times, yielding at the rate

of 6,800 lbs. per acre on one plat and 5,917 lbs. on the other. The
|

plant withstood the severe winter of 1898-99, when fruit trees,
I

wheat, clover, and other hardy plants were killed, and the following

season produced 1 crops, amounting to 10,580 lbs. on the better plat. i

The first cutting was obtained May 31. i

Sand lucern is a legume, closely resembling alfalfa. It is recom-

mended for light sandy soils where the moisture is a considerable dis-
'

tance below the surface. Samples of seed have been distributed to the

farmers throughout the State for experimental planting.
;

Sugar-beetand sorghum investigations in 1899, A. D. Selby ( Ohio |

Sta. Bill. llS^pjp. 175-193).—Sugar heets (pp. 175-188).—The coopera- 1

tive cultural experiments with sugar beets reported in 1897 and 1898
j

(E. S. R., 11, p. 112) were continued in 189^ Five hundred lbs.
|

of seed, made up of 1 varieties, was received from this Department

and distributed by the station to the farmers throughout the State.

An uneven stand was obtained by many farmers. Germination tests
j
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seemed to show that the trouble was not due to poor quality of seed.

In order to prevent this loss, earlier planting—in March or early

April—is advised. The results obtained in the different sections of

the State are tabulated in detail for each grower, summarized, and

compared with the results of previous years. The data secured from

the northern section of the State were especially satisfactory. The
sugar content of 355 samples averaged 13 per cent and the purity 81.5

per cent. For the whole State the averages were 12. 7 and 80.2 per

cent, respectively.

The striped blister beetle was especially injurious to the sugar beet

in many sections of the State during the season.

Sorghum (pp. 189-193).—Five varieties of sorghum seed obtained

from this Department were distributed to 122 growers in 51 counties

of the State, especially to the central and southern sections. The
varieties distributed were chiefly Colman, Folger Early, and Early

Amber, with Collier, Oomseana, and Denton in small quantities. The
reports are not very definite as to Denton and Collier. Oomseana is

highly spoken of, particularly for forage purposes, and some report

favorably as to its sirup-making quality. This is a slender, leafy vari-

ety, apparentl}^ adapted to forage uses. Early Amber has commonly
succeeded best for sirup making, because maturing earlier in this

State than the Colman, which generally made a larger growth than the

other sorts. The Colman receives commendation from some for sirup

making and universally as forage for green feeding. Folger EarD is

reported as standing up better than Colman and ripening ealier than

Oomseana.

One of the main objects of the experiment was the distribution of

seed to be used by the farmers in the production of seed for future

crops. In most instances this result was secured. The detailed report

on the growth of sorghum is recorded in letters from 6 farmers, and

analyses are given with reference to the sugars found in the sorghum
juices and of the composition of 3 samples of sorghum sirups.

The culture and handling of tobacco in Maryland, el. H. Pat-

TEESON {Maryland Sta. Bid. 67, pjj. 131-152, figs. 8).—Among the

topics treated are the methods of selecting, grading, packing, and top-

ping Maryland tobacco; varieties for Maryland and methods of improv-

ing them; uses of green manure for supplying humus and improving*

the yield and quality of tobacco; fertilizers for tobacco; root S3^stem

of the tobacco plant; methods of tillage; and the relation of original

and natural vegetation to the adaptability of soils for tobacco culture.

Trials in growing cigar tobacco at the station have shown that with

imported Cuban seed, planted on good soil, a large tobacco of fair

quality can be produced. The expense of growing, however, more
than counterbalanced the increased price received for the tobacco. The
bulk of the crop grown in Maryland is smoking tobacco.
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Old tobacco lands at the station which were deficient in organic mat-
ter and produced crops with a large proportion of ground leaves were
brought into good condition by the use of green manures, supplemented
with commercial fertilizers. Crimson clover was the crop used for

turning under. It is seeded immediately after the tobacco crop is taken

off in the fall, usually the last of August or first week in September,
and turned under the following spring in May. By this method of

culture the qualit}" of the tobacco has been greatly improved, and
within 3 years the 3ueld increased more than threefold. When crim-

son clover will not do well, cowpeas are advocated. The lack of organic

matter in the soil is considered one of the chief causes of the deterio-

ration in quality of the tobacco grown in some sections of the State and
the consequent low prices.

In experiments with commercial fertilizers for tobacco, the use of

lime and magnesia in large quantitiesTended to cause a growth that

ripened unevenl}^ and was hard to cure, though the combustibilitv

was slightly improved. “On the whole, the application of lime imme-
diateh" before planting tobacco can not be recommended. Phosphoric

acid seemed to have but little bearing upon the combustibility, but

general!}" produced a marked increase in the yield.” Potash salts

seemed to be the most potent factors in affecting the composition.

The use of forms containing considerable amounts of chlorin resulted

in tobacco of poor quality and combustibility, while the use of the

sulphate and carbonate forms has improved the quality and increased

the yield. The following fertilizers are considered as being adapted

for use in growing tobacco in Maryland : Dissolved South Carolina rock,

dissolved bone, dried fish, bone tankage, cotton-seed meal, nitrate of

soda, sulphate of ammonia, high-grade sulphate of potash, carbonate of

potash and magnesia, and cotton-hull ashes. These should be used

with green manures. The fertilizer used at the station with good

results consisted of 1,300 lbs. of dissolved South Carolina rock, 100

lbs. of tankage, 100 lbs. of nitrate of soda, and 200 lbs. of high-grade

sulphate of potash. Sulphate of ammonia and nitrate of soda are con-

sidered particularly valuable for use in the plant bed for growing strong

early plants.

The relationship existing between the vegetation and good tobacco

lands, and also the harmful effect on quality of growing certain crops

on tobacco lands, is illustrated by a table showing the relative rates at

which chlorin and potash are removed from the soil by certain plants

common in tobacco sections.

The pine lands (commonly a species of red pine) are considered to

be the best tobacco lands in Maryland, and chestnut lands stand next,

while “oak and hickory lands are commonly regarded as poor tobacco

soil.” In the former case the ratio between chlorin and potash

removed is comparatively narrow, while in the latter it is very wide.
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The much larger amounts of chlorin removed by the pine and chest-

nut trees sugg-ests a reason for the improved quality of the tobacco

grown on such lands. Frequently old fields are allowed to lie idle for

a time with the idea of reclaiming them for tobacco. Broom sedge

{Androprxjon virginicus) is one of the most common plants on these

fields, and later ‘‘ old field pines” usually come in. The large relative

amounts of chlorin taken up by these plants explains the improvement

of such lands for tobacco.

The root system of tobacco at different stages of growth is shown in

a number of figures. Frequent and shallow cultivation of tobacco is

recommended.

Wheat experiments, J. D. Towar {2Iichigan Sta. Bui. 181^ pp.
166-169).—These consist of variety and cultural tests and experiments

in top-dressing v. plowing under manure. In the variety tests 12

different sorts were used. The 3 best sorts in the order of their pro-

ductiveness were Gold Coin, Dawson Golden Chaff, and International

No. 6, all yielding between 31 and 32 bu. per acre.

The cultural experiments with wheat involved 5 different methods

of preparing the seed bed. The ground was oat stubble. Plat 1 was
gang-plowed -I in. deep and followed b}- 2 harrowings and the grain

drill; tfield, 23.71: bu. per acre. Plat 2 was plowed 8 in. deep, imme-

diately after removing’ the oat crop, followed promptly by the roller

and the harrow, and harrowed thereafter at intervals of about 10 days

until the wheat was sown; ^field, 23.65 bu. per acre. Plat 3 was allowed

to lie until the day before the wheat was sown. It was then plowed,

rolled, and harrowed twice with a spring-tooth harrow and once with

the Acme; yield, 19 bu. per acre. Plat d was harrowed twice with a

spring-tooth harrow immediateh^ after the removal of the oat crop.

Two weeks later the operation was repeated. It was plowed the da}^

before the wheat was sown as in plat 3, but only one harrowing was

found necessary; ^field, 22.93 bu. per acre. Plat 5 was treated the

same as plat 3, but had been spring plowed for oats instead of fall

plowed, as was the case with plat 3. Yield 16.3 bu. per acre. The
largest yield was, therefore, from shallow plowing (plat 1), but the

author is not convinced that this method of preparation is the best.

As a result of this experiment it is concluded that “whatever opera-

tions may be performed to conserve the moisture immediately after

removing the oat crop will result in an increased yield of the succeeding

wheat crop.”

The results obtained in top-dressing and plowing under manure were
practically identical.

Winter wheat, J. Atkinson {loioa Sta. Bui. 51^ i?}?.
2^-30).—The

acreage of winter wheat is being gradually extended in Iowa. The
}field obtained from winter wheats has been about double that obtained

from spring wheats, the average for 10 years with winter wheats being

15.1 bu. per acre.
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Nineteen varieties of winter wheat, chosen because of their supposed

hardiness, were grown in 1899-1900. Five of the varieties winter-

killed and 10 others partially, while the remaining 4 passed through

the winter without the slightest injury. These 4, in the order of pro-

ductiveness, were Turkish Red, Bearded Fife, Buda Pesth, and Bul-

garian. The yields varied from 55.2 in the case of the first to 51.3

with the last. Turkish Red is recommended as the variety best suited

to the conditions of the State.

In a test of bald v, bearded wheat, the average yield in 1899-1900

for 6 bearded varieties was 47. 5 bu. per acre, while for 8 bald varieties

the average yield was 17.3 bu.

The milling qualities of the 2 classes of winter wheat, hard and soft,

were investigated, samples of 3 varieties of each being submitted to

milling experts for their judgment. The average markings were as

follows: Hard wheats—Turkish Red 99, Buda Pesth 97, and Bulgarian .

96; soft—Hybrid Prolific 90, Early Ripe 82, and Kentucky Giant 85.

It will be noticed that the first 3 wheats mentioned were almost equal

in qualit}^ to the best spring wheats.

In cultural tests Turkish Red wheat grown after rape yielded at the

rate of 59.8 bu. per acre; grown after flax, 58; after buckwheat, 55.3;

after millet, 54.7 bu. per acre. Oat stubble was prepared for wheat

by plowing under early in August. It was then worked down with a

harrow and roller and harrowed once a week thereafter until the wReat

was sown in September. Manuring for wheat is not advised. It

resulted at the station in considerable lodged grain. From the results

of trials in seeding wheat at difi'erent dates in September, the author

recommends the sowing of wheat as soon after the first week in Sep-

tember as there is moisture enough in the soil to germinate the seed.

When clover or timothy is seeded with wheat, both should be sown

in the spring and harrowed in. Fall sowings are liable to winterkill.

Seedings of winter oats have uniformly winterkilled at the station, and

farmers are advised to plant this crop, if at all, only in very small

quantities. United action by farmers in burning over spring-wheat

stubble where the Hessian fly is troublesome, followed by deep plow-

ing, is urged as means for the control of this pest.

Diversified farming’ in Oklahoma, J. Fields {OJdalioma Sta. Rjd- 1900, pp.

SS-44, figs. 3).—The chief features of present Oklahoma methods of farming are out-

lined, suggestions being given regarding the desirability of more diversified farming,

and the culture and value of several staple crops for this purpose.

Seed selection, E. Gain {Sta. Agron. Nancy Bui. 3, 1900, 2-)p. 16-25).—A popular

consideration of the principles involved, methods to be followed, and the value of

seed selection in increasing the yield of farm crops.

The assimilation of matter by two cultivated plants, A. von Sigmond {Jour.

Lanchv., 48 {1900), No. 3, pp. 251-264).—Preliminary observations on the increase of

dry matter and the taking up of total ash constituents, and nitrogen by maize and

tobacco are reported and discussed. The investigations are to be prosecuted further

before conclusions are drawn.
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Field experiments at Grignon, P. P. Deheraix {Ann. Agron., 26 {1900)^ No.

i 8, j)p- 369-383).—Data secured in variety, fertilizer, and irrigation experiments with

I

potatoes, beets, sainfoin, and alfalfa during the unfavorable season of 1899 are recorded.

Field* crop tests, H. T. French {Idaho Sta. Bui. 24, pp. 13-18).—Notes and tabu-

I lated data on the successful culture at the station of potatoes, millet, and Dwarf
' Essex rape. Of 134 varieties of potatoes tested, the varieties Cream City, Ford No.

1, Large Puritan, Cambridge Prolific, and Eural New Yorker No. 2, with yields of

384, 356, 349, 342, and 301 bu. per acre, respectively, were the most prolific sorts.

Cost of growing* corn, B. W. Snow {Amer. Agr. {mid. ed.), 65 {1900), Nos. 25, pp.

739, 740; 26, p. 764; 66 {1900), Nos. 1, p. 4; 2, p. 28; 3, p. 52; 4, P- 75).—Statistical

data as to the cost of the various cultural operations in growing 4,051 acres of corn in

21 States.

Culture experiments with, different varieties of lupines, Edler {Landw.

Wchnbl. Schlesuig-Holstein, 50 {1900), No. 30, pp. 518-521).—Yellow, black, blue,

and white varieties of lupines were grown comparatively on sandy and sandy loam

soils. Data as to yields, time of blossoming, alkaloid and albuminoid content of the

seeds, etc., are recorded.

Winter oats, M. Fischer {Filhling’s Landw. Ztg., 49 {1900), Nos. 19, p>p. 718-732,

figs. 3; 20, pp. 766-771, figs. 3; 21, pp. 806-810).—The close relation between winter

oats and wild oats and the apparent frequent degeneration of the former to the latter

forms are discussed.

Seed potatoes from different soils, Duke of Bedford and S. U. Pickering

(
Woburn Expt. Fruit Farm Rpt. 1900, pp. 236, 237, 258).—In this experiment tubers

which have been grown in one instance on light soil and in another on heavy soil

were used for seed in comparison with home-grown tubers. The yields obtained

from the home-grown tubers were on the average 8 per cent higher than those obtained

from the imported seed.

I

Crops of potatoes obtained from sets of different sizes, Duke of Bedford

j

and S. U. Pickering
(
Woburn Expt. Fniit Farm Rpt. 1900, pp. 233-235, 258).—Large,

j

medium, and small whole tubers of 3 different varieties were used for seed. The

j

best results in each case w'ere secured from the medium size potatoes, the increase

j

being 24 per cent heavier than from small seed and 34 per cent heavier than from

j

large seed. No difference in the size of the tubers obtained from planting different

size seed was observable.

The effect of planting potatoes at different times, Duke of Bedford and S. U.

Pickering
(
Woburn Expt. Fruit Farm Rpt. 1900, pp. 228-232, 258)

.

—Planting pota-

I

toes in midseason—about the end of April—has given better average results than

I

planting either earlier or later. The Bruce has been the most satisfactory variety

I grown.

I

Sugar plants, L. Geschwind {Ann. Agron., 26 {1900), No. 8,.g)p- 383-409) .—A
popular consideration of the nature of sugar-producing plants under the folloAving

heads: (1) Plants containing sugar, but of little if any industrial importance, such

as carrots, melons, agaves, etc.; (2) plants used in the production of sugar on a small

scale, like palms, corn, sorghum, and sugar maples; and (3) plants utilized in the

manufacture of sugar industrially, i. e.

,

cane and sugar beets.

^ The sugar-beet industry in New York, C. A. Wieting {Rpt. Neiv York State

Dept. Agr., 6 {1899), I, pp. 101-118).—The history of the development of the sugar-

beet industry in New A'ork is briefly noted, and an account given of cultural experi-

ments in 1897 and 1898. The sugar-beet factories located at Rome and Binghamton

I

in the State are described.

I

Conservation of beet tops {Deut. Landw. Presse, 27 {1900), No. 89, p. 1088 ).

—

j

Different methods of conserving sugar-beet leaves for fodder, as drying, collecting in

j

heaps and fermentmg, feeding green, etc., are considered.
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Some experiences with seedling* canes in British Guiana, F. J. Scaed ( West

Indian Bui., 1 {1900), No. 4, pp- 380-386 ).—A number of promising seedling canes

have been grown in comparison with the Bourbon variety. The results obtained

have been contradictory.

Tobacco culture, J. C. Espin {Bui. Bot. Dept. Trinidad, 1900, Oct., pp. 391-304 ).

—

This bulletin deals popularly with the culture of tobacco, including harvesting, cur-

ing, packing, and baling in Cuba and neighboring islands.

Experiments with g-rain and the necessity of regularly conducted field-

fertilizer experiments, M. Fischer {Fulding's Landw. Ztg., 49 {1900), Nos. 6, pp>.

320-239; 7, pp. 348-356 ).—Fertilizer experiments with wheat after potatoes and with

oats are reported, the purpose of which is to show that because of the wide variation

in soils and conditions of different localities, each farmer must carry out his own
^

experiments on his farm. Before beginning such an experiment, a definite plan

should be outlined. A general scheme is submitted covering fertilizer trials on light

and heavy soils. The 3 points covered are (1) determining the fertilizing elements

needed; (2) the most profitable amount of fertilizer; and (3) the most suitable form

of the fertilizer.

Experiments on wheat at Ghizeh, G. P. Foaden {Tout. Khediv. Agr. Soc. and
School Agr., 3 {1900), No. 4, pp- 160-169 ).—In variety tests at the station Indian

wheats have been found much superior to the ordinary wheat of Egypt. Much bet-

ter crops have been secured by watering twice, i. e., when the crop is about 14 in.

high and just when the flowering stage is reached, than when only 1 watering is

given. When the crop is not watered at about the time it is coming into ear, the

grain is often small and shriveled in appearance. In the fertilizer experiments the

most beneficial results were obtained by the use of nitrate of soda.

Analyses of varieties of wheats {Ann. Agr. Suisse, 1 {1900), No. 2, pp. 74, 75 ).

—

Analyses, with reference to protein, of 30 varieties of wheat.

Weak straw, J. A. Murray {Ann. Rpt. Field Expts., Univ. Col. Wales, 1899, pp.

79, 80; abs. in Jour. Cliem. Soc. [London'], 78 {1900), No. 453, II, p. 498).—Analyses

are reported of two lots of rye straw ( 1 )
manured with phosphates, nitrogen, and I

potash, and (2) with phosphates and nitrogen only. The straw in the latter case

was too weak to stand, and when dried was so brittle that it could almost be reduced

to powder by crushing in the hand. Results indicate that the weakness of the straw

was probably due to a deficiency of oil.

HORTICULTURE.
ij

On the limits of the possibility of grafting plants, L. Daniel
|

{Coingpt. Rend. Acad. Sci. Paris^ 131 {1900)^ No. 3^ 2P. ^^^1 ^^tr-
|

din, IJf {1900), No. 325, pp. 271, 272).—An account is given of 12

unusual unions between plants belonging to different families, obtained i;

by grafting by approach. Successful grafts were made between seed-

lings of the following plants: Kidney bean and cocklebur, kidney
|

bean and castor-oil bean, sunflower and melon, cabbage and tomato,

chrysanthemum and tomato, Jerusalem artichoke and black night-
|

shade, coleus and acaranthus, cineraria and tomato, aster and phlox, |
coleus and tomato, maple and lilac, zinnia and tomato.

The most perfect grafts in these experiments were made between

plants nearest alike in vigor and vegetation. The nature of the tissue

of the different plants also played an important role. The tomato and

1
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cabbage and the artichoke and nightshade gave good unions on account

of their herbaceous nature and rapid growth, while astor and phlox,

somewhat advanced in growth, and year-old maple and lilac united

with, difficulty except on very }"Oung shoots.

The success of these experiments leads the author to conclude that

the old idea that only plants belonging to the same family can be

grafted on each other does not apply to grafting by approach.

Preventing frost injuries by whitening {Pacific Rural Press^ 60

{1900)^ No. 18., }?. 276).—The text is here given of a paper prepared

by J. C. Whitten for the American Pomological Society. The earlier

work of the author along this line is reviewed (E. S. R., 9, p. 835),

and results secured in 1898-99 added. In order to measure the differ-

ence in temperature between the whitened and natural colored buds,

fruit twigs of the summer’s growth were bored out for about 4 in.

of their length and slender thermometers inserted. The twigs were

tied so they would all stand vertically and thus receive the sun’s rays

at the same angle.

‘
‘ During stormy weather the natural twigs registered a higher temperature than

the whitened ones. During very bright sunlight in midday the natural twigs were
15° warmer than the whitened ones. The whitened twigs were nearly of the same
temperature as the atmosphere. When the sun came out suddenly bright, however,

the whitened twigs did not warm up so rapidly as did the atmosphere. The differ-

ence of 15° in temperature explains why whitened twigs do not swell enough to

endanger themselves to subsequent injury from cold.”

Report on the condition of olive culture in California, A. P.

Havne {California Sta. Bui. 129, JP- ^)*—The generally

unsatisfactory state of the olive industry in California induced the sta-

tion to make investigations as to the causes of the depression. Grow-
ers and manufacturers in all parts of the State were visited and the

culture and commercial status of the olive studied.

The causes of failure in olive culture were found to be improper

selection of soil, neglect of tillage, irrigation, proper pruning, and of

controlling insect pests. Commercial conditions tending to harm the

ind’^stiT were competition with cotton-seed oil and other oils sold as

olive oil, poor harvesting and manufacturing methods, and the selec-

tion of unsuitable varieties. Each of these factors is taken up and
discussed, and suggestions offered regarding the principles, and, in

many instances, the details to be observed in the different operations

of successful culture and manufacture. In pruning, care should be
taken to have plenty of one-year-old wood on the tree. Vertical

branches should be deflected to induce fruiting, and feeble trees renewed
by pruning for wood branches. Low pruning is generally advised,

except in low, frosty land. The use of about a dozen stands of bees

in each 20 acres of orchard at blooming time has proven practical in

insuring a good ‘‘set” of fruit.

15440—No. 7 4
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The black scale {Lecanimn olem) with its accompanying fungus, the

black smut {Meliola sp.), as well as some other scales, were found in

olive orchards, most frequently along the coast, in the foggy region.

They have been successfully combated by washes, fumigation, and in

some instances, by the Australian ladybird. A disease of the. fruit,

first observed in California in 1897 and since spread all over the State,

is noted. It is described as a dry rot, and manifests itself in 3 wa3"s:

(1)
‘
‘ It starts at the blossom end and works toward the stem end of

the drupe, finally causing it to fall to the ground or dry out on the

tree. (2) The decomposition of the fiesh cells and the destruction of

their contents is first noted at the pit itself, from which point it works
outward until it reaches the skin. (3) The decomposition seems to

start at the outer surface of the drupe in small isolated spots, from
which it works inward until it reaches the pit.”

Each of these diseases seems to be restricted to certain varieties.

Thus, in the first instance, the varieties Nevadillo Blanco, Rubra, and

Pelureur de Grasse are attacked; in the second, Mazanillo, Obliza,

and some of the large, fleshy olives; and in the third, the variety

Columbella.

The author states that the production of olive oil can not be made
profitable unless the grower receives at least 75 cts. per quart for this

product. A good demand for large, sound olives for ripe pickles was

found to exist all over the State at 75 cts. per gallon, with lower

prices for smaller grades. There was a steady market also for stand-

ard size green pickles. The author believes olives should be grown
for pickles and the small size disposed of to oil makers.

Pickling olives is discussed in considerable detail, as is also the pres-

ervation of the product from bacterial growths. The essential factors

in pickling are care and skillfulness. The fruit used should be graded

for size and color and not be bruised. The latter item was found to

be the most general cause of all the failures investigated. The varie-

ties Sevillano, Ascolano, St. Agostino, Cucco, Polymorpha, Macro-

carpa, Obliza, and all the very large, flesh}" olives are so delicate that

they are used almost entirely for green pickles. Large Mission is

considered the best variety for ripe pickles for marketing. The value

of other varieties for different purposes is noted.

Both pure water and L^e processes of extracting the bitterness or

tartness of olives are described and formulae given for salting, etc.

E. W. Hilgard makes the following remarks on the general subject

of pickling in conclusion to the bulletin

:

‘
‘ The stronger the lye used in extracting the tartness of the olive the more the

flesh is softened and the more difficult it will be to make the pickle keep. More-

over, the stronger the lye, and therefore the shorter the time of extraction, the

greater the liability to its being overdone or underdone. It is far better, by repeatedly

using aweak lye, say not exceeding 2 oz. per gallon, to prolong the time of extraction and

thus to be able to gage exactly and leisurely the right moment for stopping the process.
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I should never expect any fruit extracted within 4 or 5 hours to keep beyond 6

H months. As many days will be found to be a wiser economy in the end, the weak

i Ive being removed as often as may be found necessary by its becoming saturated

with the ‘tartness.’ This is easily determined by its ceasing to feel ‘ soapy’ between

the fingers. This test is also useful in case an impure ‘ concentrated lye ’ has been
I used.

!

‘
‘ The use of salt brine is advisable at any time when the fruit appears to be softening

too much, which may readily happen, especially in the case of that which has been

;i grown on low or over-irrigated ground, where it becomes pulpy and large. Such

r fruit can be firmed, and properly reduced in size, and made to keep by the timely

j use of brine of jDroperly graduated strength. This use need not be deferred until

c after the lye has been washed out; the salt in nowise interferes with its action. I con-

i sider close attention to this point of extreme importance in respect to the keeping

I,
qualities of ripe pickled olives; and it is readily seen that here again the use of good

7 judgment and close observation is of the utmost importance, and that no routine

f: prescription will answer.

I
‘

‘ Different varieties of olives must never be treated together. When one is done

I
just right another will be found overdone or underdone. The same consideration

^
applies to fruit of greatly different sizes. No uniformity of texture, flavor, or color

Sj can be expected when different varieties and sizes are pickled together.”

£

I Small fruits in 1899, G. C. Butz and J. F. Pillsbury {Pennsyl-

^ mnia Sta. Bui. 51^ p]). 6).—Results are here reported of tests of 61

I

varieties of strawberries, 39 of which are described, 30 raspberries, 25

ti blackberries, 12 currants, and 12 gooseberries. Earlier work at the

5 station with the same fruit has been noted (E. S. R., 11, p. 452). The

^
strawbeiT}" crop for the season was unsatisfactory, owing to dry

I

weather and consequent small yields.

!

A comparison was made of the matted row and hill systems of cul-

tivation to determine their relative merits in the production of large-

3 sized berries. The results show that with a little more than one-half

I

of the varieties grown the increa&e in size of the berries in the hill

system of culture over the matted row varied from 0.02 gm. to 4.44

gm. per berry, while with the remainder the increase in favor of the

' matted row varied from 0.11 to 2.63 gm. per beny.
Summer pinching has been the system of pruning used with rasp-

berries and has proven very satisfactory. All the varieties are kept

at a height of 2F ft. except Shaffer Colossal and Columbian, which are

allowed to grow 3^- ft. high.

[
Liquid dressings applied to strawberries during the fruiting

(
season, Duke of Bedford and S. IT. Pickering ( ^Voburn Exjpt. Fruit

Farm Rpt. 1900^ yP- S3-92, 35T).—Six different plats, each contain-

I ing 528 strawberry plants, received liquid dressings during the time the

I
fruit was swelling, as follows: Nothing, water only, and water with

^ either ammonium sulphate, sodium nitrate, potassium nitrate, or ammo-

^
nium sulphate mixed with sulphate of iron, respectively. The manure

!i applied in the different cases was equivalent to an application of about
15 tons of London city manure per acre. Each plant received about a

i quart of the different solutions, applied weekly throughout the month,
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a quantity equivalent to about 0.1 in. of rain, and therefore possibly r

not sufficient to insure the proper effect of the nutrients dissolved in it.
1

1

“The dressings had a retarding influence on the ripening of the crops, especially

with one year plants, owing probably to the period of growth being prolonged thereby.

The results with the crops during 4 seasons do not prove decisively the existence of
^

any benefit from such dressings. The 2 plats dressed with nitrates and also that ^

which received iron sulphate show a possible excess of 10 to 34 per cent over the

undressed plats, but the differences on which this effect depend are uncertain, inas-
"

much as they are not greater than those between the 2 sections of the undressed

plats.”

Manurial experiments with strawberries, Duke of Bedford
and S. U. Pickering {Wohurn Exj)t. Fruit.Farm Riyt. 1900^

97 ^ 251^ 252).—As this experiment has been conducted for only 3

years, it is stated that the results are quoted with considerable reser-

vation. The soil used was light in character. There were 6 plats i

each made up of 288 plants. One plat received no fertilizer, 2

received 12 and 30 tons, respectively, of London city manure, and the I

remaining 3 plats a mixture of mineral fertilizers and nitrate of soda

in quantities equivalent to the above amounts of London city manure
,

and applied fractionally. The purpose of the test was to ascertain the i

respective merits of city manures and commercial fertilizers and the
:

effect of altering the amounts applied.

On the whole the different dressings have had but little inffuence on
|)

the crops, the excess obtained from the manured plats for the 3 years

being* on an average but 5 per cent. One year the yield from the fer- ;

tilized plats was 11 per cent less than from the nonfertilized, while in
|

2 other years the increase was 27 and 8 per cent, respectively. The
London city manure gave slightly better results on the average than

were obtained from the use of commercial fertilizers and slightly

higher results, especially the first year, were secured with applications
jj

of 30 than with 12 tons. ‘‘With artificial manures the indications of i

the effect of increasing amounts are pretty well balanced in opposite I

directions in different seasons, the mean result for the 3 years showing

a small but insignificant balance in favor of the smaller dressing.”

Rubber cultivation for Porto Rico, O. F. Cook ( Z7. S. Dept. Agr.^

Dimsion of Botany Circ. 28^pp>. 12).—This circular is a part of a

report now in preparation on the useful plants and agricultural possi- i

bilities of Porto Rico. Rubber stands third in importance of the com-

mercial products of vegetable origin now imported into the United

States, the receipts during 1899 being valued at -$32,500,000. At the
,

present time the largest amounts, of rubber are obtained from the
|

tropics of Africa and South America. The extent of the wild supply

is unknown, since large portions of these countries have not yet been

explored either geographically or botanically. This factor, taken in

connection with the possibility that new species will be discovered
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which will yield rubber more profitably, the possibility of the dis-

coyery of new synthetical methods for producing rubber from tur-

pentine or of methods for extracting a substitute from certain rapid-

growing shrubs, as Synathei'eceas mexicanas^'’^ the many failures in

1 part or wholly that haye attended attempts to build up plantations

outside of the natural rubber districts, and the increased cost of using

ciyilized help in the management of tropical plantations, suggests

. caution in inyesting large sums of money in the rubber industry.

The fact that a species may grow luxuriantly in a new district seems

1 to be no indication whateyer that it will profitably produce rubber.

1 Usually the opposite results follow. From 5 to 15 A^ears isgiyeu as the

j

probable time required for the growth of rubber trees before the}^

I can be tapped for rubber.

The botanical sources of rubber are discussed, and mention made of

( experiments, generalU unsatisfactoiy, in cultiyating Para rubber

(
{Ilevea hrasiliensis)^ Ceara rubber {2Iinihot glaziovii)^ and Central

American rubber ( Castilloa elastica) in regions outside of the natiye

I habitat of the species. Kubber culture as a feature of mixed farming

^ is thought to be the most rational method to follow in Porto Rico

t until the possibility of its successful production is more definitely

t established. Experimental plantings of the most promising rubber

^ trees now known and of new sorts as fast as they are discoyered by

]

planters to be carried on in connection with other farming are

j; adyocated.

Other factors in rubber production, such as haryesting and coagulat-

i ing the latex, are touched upon and concluding genera] notes giyen on

i the future of rubber culture.

How to store winter cabbage, A. G. Miller {Rural Xeiv Yorker, 59 {1900), Xo.

2648, p. 718, jig. 1).—Directions are given for building a cellar for storing winter cab-

bage. Methods of handling the cabbage before being stored are also noted.

Lima bean growing in Ventura County, E. P. Hall {Pacijic Rural Press, 60

{1900), Xo. 12, 181,182).—A discussion of cultural methods in Ventura County,

Cal.

Tomato tests on the American Gardening grounds {Amer. Gard., 21 {1900),

Xo. 311, pp. 805, 806).—Of 46 varieties grown during the season, Stone has again been

foimd preeminently the best all-around sort. Trucker Favorite is another good variety.

This has a pink skin and is preferred to Beauty, a very similar tomato, but smaller

and with a tendency to crack at the base. Other varieties mentioned are Royal Red,

Trophy, Early Michigan, and Honor Bright. Enormous is good for exhibition pur-

poses. Golden Jubilee proved by far the best of the yellow varieties tested, and
Burpee Cluster the best of the small-fruiting or cluster kinds.

Analyses of some edible mushrooms {Ann. Agr. Suisse, 1 {1900), Xo. 2, pp. 73,

74)-—Analyses with reference to dry matter and protein are given for 10 species of

edible mushrooms.
The effect of pollination, X. Keep {Canad. HorL, 23 {1900), Xo. 12, pp. 515-517,

figs. 2).—The effect on the fruit of planting Keiffer and Duchess pears in alternate

rows is discussed and illustrations given of the cross pollinated fruit. The quality of

the Duchess was impaired by cross pollination with Keiffer; but Keiffer was much



648 EXPERIMENT STATION RECORD.

improved in quality, color, and especially in form and appearance, by cross polli- i

nation Avith the Duchess.

Grafting- with fruit bud twigs, C. Trebignaud {Jardin, I4 [1900), No. 328, pp.
312-315, figs. 2).—The utility of this method of grafting, conditions on Avhich suc-

cess depends, method and best time of making the graft, etc., are considered. The
author found it A^aluable in growing the choicer varieties of pears. Vigorous trees

Avhich fail to produce fruit may be grafted with fruit buds from other trees in August
or September, and fruit obtained on the twigs the following season.

Variety tests of fruit, O. M. Morris {Oklahoma Sta. Rpt. 1900, pp. 116,117).—

A

list of the A'arieties of apples, pears, cherries, plums, apricots, and peaches that set

fruit at the station in 1900.

The pruning of the lemon, C. W. Leffingwell, Jr.
( California Cultivator, 15

{1900), No. 13, pp. 193, 199, 200).—Popular discussion of California methods.

Pruning the lemon tree, R. C. Allen {Pacifid Rural Press, 60 {1900), No. 13

y

p. 197).—Discussion of principles and methods.

Budding orange trees, W. Cardaauck {Bid. Bot. Dept. Jamaica, n. ser., 7 {1900), !

No. 11, pp. 169-172, fig. 1).—The preparation of lemon, shaddock, and large sour

orange trees for budding, the condition of trees from which sweet orange buds are to

be taken, and methods of budding are popularly discussed. :

The olive in Algeria, Trabut {Bui. Agr. Algerie et Tunisiey~6fil900)
,
Nos. 16, pp.

\

425-472
, figs. 32; 17, pp. 481-508, figs. 15).—An historical account is given of olives i

and varieties in Algeria, Avith extenswe notes on methods of propagation and thej^

manufacture and commerce of olive oil.
j

Germination of the olive, G. Sani {Atti R. Accad. Lincei. Cl. Set. Pis. Mat. e Nat., \

9 {1900), I, pp. 47-51; ahs. in Jour. Chem. Soc. [London'], 78 {1900), No. 455, 77,

p.613).
f

Manurial experiments with bush fruits, Duke of Bedford and S. U. Pickering
|

{Woburn Expt. Fruit Farm Rpt. 1900, pp. 98-105, 252).—Data are recorded of ferti-'

lizer experiments with different amounts of London city manure and certain com-

1

mercial fertilizers for gooseberries, currants, and raspberries. The results obtained 1

are largely negative owing to the soil being sufficiently supplied with all the different'

elements of plant food.
j

Fruit pulp, W. Boulter {Ontario Fruit Groivers’ Assoc. Rpt. 1899, pp. 116, 117).—

j

The report of a committee appointed to study the desirability of shipping raspber- i

ries as pulp into England. If the berries Avill bring 5 cts. per quart at home it is not|

advisable to ship abroad as pulp.

Grape growing, O. M. Morris
(
Oklcdioma Sta. Rpt. 1900, pp. 90-103, figs. 10)

.—

,

A popular treatise on the propagation, cultivation, pruning, and trellising of grapes.
|

Grapes haA^e proA-en the most uniformly hardy and productive of the fruits grown in;!

Oklahoma. Moore Early, Concord, and Worden are considered the 3 best black!

grapes; Delaware and Catawba the best red grapes; and Niagara, Moore Diamond,

and Goethe the best Avhite or pink grapes, the varieties under each color being men-!

tioned in the order of earliness. Grapes that are gaining favor are Herbemont,j

Jaeger Cottage, and Brilliant, Avhile Rommel, Admirable, Early Ohio, Fern Munson, |ji

and Green Mountain are other especially promising A^arieties. j

Viticulture in Herault in 1900 {Bui. Soc. Cent. Agr. Hhault, 87 {1900), Jan.-

June, Append. p)p. 90, figs. 25).—A symposium composed of the following papers:!

Production and consumption of Avine in Herault, J. Leenhardt-Pomier; Vines, L.

Ravaz; Cellars, P. Ferrouillat; Climatic conditions, F. Houdaille; Geology of thej

region, H. Lagatu; Composition of the wines, L. Roos; and The historic and economic!

situation of viticulture, Coste. '

;

American vines and the phylloxera situation in Switzerland, J. Dufoub

{Ann. Agr. Suisse, 1 {1900), No. 1, pp. 44, figs. 11).—The nature of the different!

American grapes used for stocks in districts affected by the phylloxera and methods
|
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of propagating them are described in the first part of this tvork, while in the second

part some results obtained in experiments with different American species and

hybrids to determine their relative value on different soils in the Canton de Vaud

are recorded.

Chestnut culture, E. B. Engle [Pennsylvania Dept. Agr. Rpt. 1899, pt. 1, pp. 301-

313, figs. 10).—Popular discussion of the culture, propagation, insects, diseases, and

varieties of chestnuts. AVith reference to propagation the author states that ‘‘seed-

lings grown from Paragon nuts grow more vigorously, form a better union, and make
a larger percentage of good trees than seedlings grown from native chestnuts. ’ ’

Cacao industry in Grenada, G. W. Smith and D. Morris
(
^Yest Indian Bui., 1

[1900), No. 4, pp. 415-423)

.

—Suggestions regarding the management of cacao groves

and the renovation of old plantations.

Walnut culture in California, J. M. Dickenson [California Cultivator, 15 [1900),

Xo. 13, pp. 177, 183, fig. 1).—Culture and management.

Notes on the Gladiolus, H. H. Groff [Amer. Card., 21 [1900), Xos. 304, p. 698;

310, pp. 793, 793; 312, p. 830; 313, pp. 848, 849)

.

—The characteristics of different

strains and hybrids are discussed.

A summer’s work abroad, in school grounds, home grounds, playgrounds,

parks, and forests, MiraL. Dock [Pennsylvania Dept. Agr. Bui. 62,p>p- 33, p>ls. 9 ).

—

The author visited England, Edinburgh, and Germany, and spent a few days in

Switzerland and Paris. Six public bath houses, 14 school buildings, and 110 parks

and playgrounds were visited and a tour made through the Black Forest. The more

striking features met with in the journey are recounted and furnish much suggestive

matter relative to the management and improvement of Pennsylvania school grounds,

public parks, and forests, as well as similar institutions in other States.

FORESTRY.

Miscellaneous notes in botany and forestry, W. A. Buckhout
(Pennsylvania Sta. Rpt. 1899^ JP’ yils. o.,Jig. i, charts 3).

—

The writer reports upon the time and rate of formation of the annual

ring of wood in the European larch and the white pine. Observations

were made during the years 1897, 1898, and 1899. In the case of the

larches the growth of wood began during the last week in April, with

seasonal difi'erences due to temperature, moisture, etc., although their

effect was hardly^ appreciable. The beginning of wood formation

practically coincided with the appearance of new leaves on the larch.

Diagrams are given showing the variations in seasonal growth with

both species. The absolute growth of the white pine was considerably

greater than that of the larch, and the growing season of the pine con-

tinued into September while the larch made little or no growth after

July . The pine showed greater uniformity in amount of yearly growth,

only yV in- difference occurring during the 3 years in question, while

the larch showed a difference amounting to y\ in. It is thought prob-

able that the specimens of larch taken for the experiment were hardly

representative, as from their appearance they had probably passed

the time of maximum yearly growth. While there have not been suf-

ficient experimental plantings to give definite data, the author believes

that the larch, while not as long-lived or producing as great a bulk of

wood as the pine, can be advantageously grown for many purposes.

II
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Notes are given on the depreciation of forest trees and results of the I
failure to cut trees at maturity. Numerous examples are given of J
depreciation in value attributed to decay, and various signs of decay f
are pointed out. f
The undesirability of red and black oaks, because of fungus diseases,

is mentioned. These oaks, particularly the l)lack oak, are specially |

subject to a disease of the same nature, if not identical, with the canker {

of the apple tree (Nectria ditissimct). It is said that few trees incurring \

this disease overcome or outgrow it and, as a rule, they fail completely

before attaining a diameter of 10 in. at the base. The disease is much
more common in sprout or coppice growth than in seed-grown trees.

A judicious selection should be continually caTried on during the early

years of forest growth, cutting out the undesirable species and-par-

ticularly every tree which shows the beginnings of disease. The white

oak seems to be entirely free from this disease, while most of the other

species are affected to a greater or less degree.

Notes are given on the injuiy produced on white pine by the pine

weevil. It is said that one of the most serious obstacles to the growth

of the white pine is the pine-tree weevil {Pissodes stroM), a small beetle

which lays its eggs in the young terminal shoots and occasional!}' in

the uppermost laterals. The young grubs bore through the bark to

the wood, completely destroying the shoots. The ravages of this

insect are said to be very common, destroying during the past year the

tops of at least 10 per cent of the white pine trees, as well as seriously

attacking Norway spruce and other ornamentals.

Notes are given on various shade trees for street planting. The
tulip and magnolia on good loamy soils, with plenty of room and good

drainage, are said to be well adapted to this purpose. They should

not be set closer than 50 ft.
,
and 60 ft. is better. The same conditions

apply to the sycamore and elm trees. Maple trees vary considerably

with the different varieties. The silver maple gives the quickest

results with possibly one exception of any shade tree, but for best

growth requires a moist fertile soil. The hard maples are considered

among the most desirable for shade trees, succeeding well on a variety

of soils, and are believed to be nearly free from insect or fungus attacks.

The European species, while generally more rapid in growth during

early life, are said to soon reach the limit, of growth and never make
as large trees as the American species.

The cottonwood and other poplars, on account of their rapid growth,

are frequentl}^ recommended for street trees, but the}^ do not last as

well as some other varieties and become very unsightly with age. The

tendency to sprout from the root is also considered objectionable. The

objections urged against the cottonwood are said to appl}^ to ailanthus, i

and in addition this tree has an irregular habit of branching, so that
|

old trees become very unsymmetrical. i
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Report of the commissioner of forestry, J. T. Rothrock {Fe?m-

< ^ylmnia Deyyt. Agr. Bpt. ISdd^gyt. 7, ]yp. 123-139).—Brief accounts are

)
given of forestry operations which have been begun. An attempt has

! been made to start plantations of Carolina poplars {Pogyulus deltoldes)

! for paper manufacture. Attention is called to the value of the chest-

1
nut as a source for tanning extracts, and the effect of forest fires in

? destro}dng this crop.

I The losses by forest fires in Pennsjdyania during the }"ear 1898 are

I
mentioned, from which it appears that 22,853 acres were burned over

at a loss of ^53,000. The timber cut during the same period was

130,000 acres, including 107,000,000 ft. (b. m.) of white pine, 858,000,000

ft. of hemlock, -116,000,000 ft. of other lumber, and 531,000 cords of

1 bark peeled.

An estimate is made of the timber lands as they now exist in the

i State, the area Ijeing given by counties. From the tabular statement

!
given, it appears that there are 2,765,000 acres of full-grown timber

land, 2,9-11,000 acres of half-grown timber land, and 1,113,000 acres of

brush land.

I
Some cooperative experiments with forest tree seeds, G. C.

i Butz {Pennsylvania Sta. Pgyt. 1899^ gP- 227-2JfP).—A report is given

• of cooperative experiments begun in the fall of 1896 in connection with

the Division of Forestry of this Department. The plan of the experi-

.
;

ment was to stud}- the climatic effect upon several widely distributed

i; species of forest tree seedlings. The species chosen for the first 3^ear’s

planting were black walnut, bur oak, hickoiy, honej^ locust, box elder,

green ash, and white ash. Tabulated data are given showing the

results of the different plantings, in which the time of germination,

height of tallest seedlings, average rate of growth, effect of spring-

frost, and date of fall of the leaves of each species are given. Com-
parisojis are noted showing the results of fall and spring planting of

seeds. The spring planted seeds were stratified during the winter, and

in the case of the walnut, bur oak, box elder, and white ash, the spring-

planting gave the highest average of germinations.

Forest protection and restoration, T. P. Lukexs {Forester.^ 6

{1900)^ JFo. <7, 2)j). 100^ 101).—The forest conditions of southern Cali-

I
fornia are briefly reviewed, and it is urged that means should be taken

' to repair the injury due to forest fires, overpasturing, etc. In refor-

' esting this region, the author suggests the planting of pine seeds on
! burned areas as soon as possible, in order that the trees may keep above
f the brush growth which follows forest fires. Growing at different

;i altitudes, it is said that different species of pines, cedars, spruces, and
i firs may be found adapted-to the conditions found in that region. This

reforestation, it is believed, can be done at no great expense, ^20 per

acre being the estimated cost of seed and all labor.

Forest influence on water flow, H. S. Graves {Forester 6 {1900).,

Fo. 5, gygy. 113^ IPy)-—A brief report is given of an investigation of the
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Mill Creek watershed in Pennsylvania. As a result of this investigation

it is stated that a more uniform flow of water can be obtained by proper
management, and in addition the forest can eventually be made a source

of considerable income. The entire watershed was originally covered

with hemlock and mixed hard woods, although at present no consider

^

able area of the virgin forest remains. About four-fifths of the entire

tract has grown up in second growth, and one-fifth is or has been

recently under cultivation. It is suggested that this region should be

replanted, the large open areas with white pine, alternating with fields

seeded to black locust, in which oaks and chestnuts should be planted

later. Under the system of planting and management suggested it is

believed that within 10 or 20 years many of the trees would become
of marketable size, so that it would be a source of considerable income

!

to the management.
j

Tree planting* {Oklahoma Sta. 1900, pp. 118, 119, fig. 1).—The results of the

tree-planting operations of the station for the year are briefly reviewed, in which
the number of trees planted in February, 1900, and those living June 1 are given.

The trees were young seedlings and set in rows 4 ft. apart and from 2 to 4 ft. apart in

the row. In all, 35,000 trees of the following varieties were ]3lanted: White elm,

soft maple, catalpa, black locust, box elder, white ash, and honey locust. The pro-

portion of those dying from varying causes ranged from 2 per cent in the case of the

soft maples to 65 per cent in the case of the white ash.

Sowing tree seeds, etc., Pinehurst Nurseries, N. C. {Amer. GarcL, 21 {1900),

No. 304, pp. 693, 694).—Directions as to time and method of planting a large num-
ber of trees and shrubs.

The forests of Indiana, J. P. Brown {Forester, 6 {1900), No. 6, p>P- 110-113 ).

—

An address in which the past and. present conditions of the foresD of the State are li

reviewed. Notes are also given on the rate of growth and durability of a number of Ij

species of trees. H

Forest conditions in the Klondike {Sci. Amer.̂ Sup., 49 {1900), No. 1267, pp. ^

20311,, 20312).—Popular description of the forests of the interior of Alaska and adja- i

cent regions.

The pine forests of northwestern Germany, Erdmann {Allg. Forstu. Jagd Ztg.,

76
( 1900), Jan.

, pp. 11-22)

.

—Describes the pine forests occurring upon the clay regions

of northwestern Germany.

Forest management in Germany, Eberts {AUg. Forst u. Jagd Ztg., 76 {1900),

pp. 50-56, 102-106, 167-170, 197-200).—The systems of forest wardens and manage-
|

;

ment for Hesse, Mecklenburg-Schwerin, Meiningen, Saxony, and Wurttemburg are

described.

Some forest problems in northwestern Russia, H. Mayr {AUg. Forst u. Jagd I

Ztg., 76 {1900), p)p- 81-91; 117-131, 156-160).—The forests, their value, and their
|

:

necessities are described.
|

Investigations of the more important deciduous trees of Japan, S. Kawai
{Bui. Col. Agr. Imx). Univ. Tokyo, 4 {1900), No. 2, pp. 97-152, I-IX, 11-18, pis. 9 ).— j

-

The timber characteristics of a large number of the deciduous trees as shown by cross i i

radial and tangential sections and bark appearance are given.

The genus Tilia in Japan, H. Shirasawa {Bui. Col. Agr. Imp. Univ. Tokyo, I'k

4 {1900), No. 2, pp. 153-165, pis. ^).—The Japanese species of Tilia are mentioned it

:

and 2 new species described, T. klusiana and T. maximowicziana.
i

The forests of Java and their exploitation, Seibt {Ally. Forst u. Jagd Ztg., I,

76 {1900), ]yp. 160-167, 192-197, 236, 241, 271-279).—The wooded area of the island
|

.
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is estimated at 126,447 square kilometers. The rainfall and climate are discussed,

the forests described, the relative value of the woody species indicated, and methods

of management described.

Mixed forests of pine, fir, and larch, Eeiss {Allg. Forsi u. Jagd Ztg., 76 {1900),

June, 2)p. 189-192).—The requirements of each species are described, their value as

components of mixed forests mentioned, and methods suggested for securing such

mixtures.

On the growth of oak and other deciduous species in beech forests, H.

Bertog {Ztschr. Forst u. Jagdiu., 32 {1900) ,
Fo. 4, X^p. 188-212, figs. 10).—Notes on the

requirements and growth of various species of oak, ash, maple, etc., growing in beech

forests.

Comparative ash analyses of red fir and European spruce, E. Hoppe {Centhl.

Gesam. Forstiv. Wien, 26 {1900), No. 2, pp. 46-54) •—Comparative ash analyses of

Pseudofsuga douglasi and European spruce are given.

Physiological investigations on the increase in diameter and the quality

of the timber of Pinus sylvestris, E. Schwarz {Phgsiologische Untersuckungen itber

Pickemcachstum und Holzqualitat von Pinus sylvestris. Berlin: P. Pareij, 1899, jp. 371,

pis. 9, figs. 5; noted in Allg. Forst u. Jagd Ztg., 76 {1900), Mar., pjp. 106-110).

On the estimation of the yield of oak forests, 'Wimmexauer {Allg. Forst u. Jagd

Ztg., 76 {1900), Jan., pp. 2-9).—Tables are given for estimating the yield of oak for-

ests. The characteristics of the various forests where the tables have l)een tested are

given. Quercuspendunculata and Q. sessilifiora were the dominant species, with beech,

ash, alder, linden, elm, and several conifers forming the secondary growth.

Rapid estimation of. the cubic contents of fir trees {Pev. Faux et ForGs, 3. ser.,

4 {1900), No. 1, 2p. 17-21).—Formulas are given for the estimation of the contents of

workable timber in fir trees. It is based upon the rule that the cubic contents of a fir

tree 24 meters in height equals 10 times the square of the diameter of the tree at the

height of a man.

An international commission on timber physics, Schwappach {Ztschr. Forst u.

Jagdw., 32 {1900), No. 4, 2P- 330-233 ).—An account is given of iirevious attempts in

the formation of such an international commission for securing imiformity of methods.

The infiuence of forests upon the temperature of the air, Muttrich {Ztschr.

Forst u. Jagdw., 32 {1900), No. 3, pp. 147-167 ).—Gives records made at periods of 2

hours daily for 3 years in which the temperature of a forest and an open field are

compared.

Pasturing forests, A. Mathey {Le 2^(^isturage en foret. Dijon, 1900; rev. in Rev.

Faux et ForHs, 3. ser., 4 {1900), No. 5, pp. 156-158).—The results of the author’s

personal observations upon the effect of pasturing forests.

Annual review of the literature of forestry, T. Lorey {Allg. Forst u. Jagd Ztg.,

76 {1900), Nwp., pp. 1-98 ).—Briefly reviews the forest literature relating to forest

botany, zoology, etc.

DISEASES OF PLANTS.

The fungus infestation of agricultural soils in the United States,

E. F. Smith {Pwc. Amer. Assoe. Ado. Sci., fiS {1889)^ fj. SOS).—The
results of the author’s studies on parasitic Fusariums, as shown hy his

completed experiments on soil infections with the watermelon fungus,

are given. It is shown that related species of Fusariums prove equally

destructive to other plants, such as cabbage, tomato, sweet potato, etc.

It is also shown that these fungi live in the soil over winter and attack

the plant from the earth. A soil once infected with any of these
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resistant fungi becomes worthless for growing agricultural plants sub-

ject to it for a long series of 3^ears. On this account the greatest care

should be taken to avoid the spread of these parasites to land which is

now free from them.

The black rot of cabbage and similar plants in Europe, H. A.

Harding {Centhl. Bakt. u. Bar,^ 2. Aht.^ G {1900)^ No. 10, JB- 805-313,

pis. 2, figs. 2).—An account is given of the author’s investigations in

Europe of the black rot of cabbage and similar plants, which has been

attributed to a bacterial parasite, Pseudomonas campestris. He reports

having observed the disease in the open field in about a dozen localities

in northwestern Europe. The organism was isolated, cultivated, and

comparisons made with the organism described b}^ Smith and Eussell

in this countiy.

Infection experiments were conducted in pots in which the organisms

isolated from diseased cabbages in New York and in Wisconsin were

compared with the organism isolated from Swiss crucifers. At the

termination of the experiments the organisms were compared, and no

ditferences were noted between the bacteria derived from the different

sources.

Observations on a disease of plum trees, Duke of Bedford
and S. U. Pickering ( Wolurn Exgjt. Fruit Farm Bpt. 1900, pp.
218-227).—In a previous report (E. S. R., 9, p. 761) a description is

given of a fungus disease which was proving fatal to standard plum
trees at Harpenden. The disease at that time was attributed to

Nectria ditissima, but subsequent investigations showed that this fun-

gus was not the primaiy cause of the disease. In 1898 41 per cent

of the whole plantation had been killed b}" the disease. The fungus

seems to spread very rapidl^G Trees which failed to show an}^ signs

of the disease when examined in the winter, were badl}^ attacked

before the following midsummer. From the tables given, it appears

that old trees, 9 }^ears or more old, were the greatest sufferers. Sub-

sequent examinations in another localit\^ of a disease which was

believed to be the same showed the trouble was due to FutyjpeUa

prunastri. Successful inoculation experiments were conducted, which

produced symptoms very similar to those exhibited by the trees at

Woburn Farm. While not affirming that the diseases are identical,

it is believed that the trees in each locality were suffering from the

same cause. A curious feature in connection with this disease was the

sudden disappearance of the disease in 1899. This sudden disappear-

ance is explained by the possibility that the fungus fruits only under

special climatic conditions, which were absent at this time.

Fungus diseases of citrus trees in Australia and their treat-

ment, D. McAlpine {MelJjourne: Pejxirtment ofi Agriculture, 1899,

132, pis. 31).—General descriptions and suggested methods of

treatment are given of the principal diseases of citrus trees occurring
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in Australia. In all, 82 species of fungi have been identilied, 51 of

v'hich are new to science. Of these, 38 are said to be parasitic on

different parts of citrus trees or fruits.

False melanose, anthracnose, sooty mold, black scurf, scabbing,

wither tip, bark blotch, collar rot, and root rot of lemon are described

at considerable length. The false melanose, which attacks not only

the fruit but leaves and young shoots, is said to be due to Cladosjmnwn

hrunneo-atrum^ n. sp. The anthracnose, which is attributed to Phoma
citricarjxi^ n. sp., is said to be quite common on fruits sold in the

vicinity of Melbourne and Sydney. It causes considerable damage to

the orange and lemon crops, spreading rapidly from fruit to fruit and

from tree to tree. It is not to be confused with the leaf spot occur-

ring in Florida on sweet and wild orange trees, which is caused b}^

attacks of ColletTotriclium achcstum. The sooty mold of orange and

lemon, caused by Capnodium citricolum^ is described at considerable

length, and the relation between this disease and certain insects

pointed out. The black scurf of citrus fruits is caused by Conio-

thecium scahrum^ n. sp. The s}"mptoms of this disease are said to be

veiy characteristic. It first begins as small black depressions, caus-

ing the skin over a considerable area to become a yellowish green. It

graduall}^ spreads and forms large sooty, black patches, the epidermis

cracking into minute irregular areas. In addition to making the fruit

very unsightly, it renders it extremely liable to saproph^Tic fungi,

causing decay. The scabbing of fruits and leaves is described, in

which 11 different species of fungi are concerned, 6 of which are

found upon the leaf. The wither tip of orange and lemon is attrib-

uted to Phoma omnwora, n. sp. It resembles to some extent the

disease known in Florida as die-back, and the striking differences

between the two are pointed out.

The lemon bark blotch, due to Ascochyta corticola, n. sp., is

described. In this disease the trees from the collar upward for 6 or 8

in. become shriveled and studded with small brownish, thickly

clustered bodies. The disease finally works all around the tree and
the tree dies.

The collar rot, caused by Pusarium limonis^ and the root rot of

lemon, due to Phoma omnivora^ are described. In part 2 technical

descriptions of all the fungi found upon citrus trees are given.

The G-raphiola disease of palm leaves, K. vox Tubeuf
( Garten-

dora^ {1900)^ Po. 6, pp. lIA-loO^ fig. 1).—The author describes a

disease of palm leaves which is characterized by the appearance of

small black areas on both sides of the leaves. These occurring very

abundantly give a blackened and unsightly appearance to the leaves

and ultimately cause their destruction. The disease seems to be widely

distributed and is caused by Grap>hiola p)hoenicis.^ which occurs princi-

pally on the leaves of Chamcjerop^s humilis, but has not been previously
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observed on the leaves of the date palm. Diseased leaves should be

cut off and burned in order to prevent the spread of the disease.

Sound plants may be spra^^ed with Bordeaux mixture, or the leaves

may be washed with soapsuds or a weak solution of lysol to prevent

the germination of spores.

A disease of conifers, G. Massed {Gard. Chron.^S. ser.^ 27 {1900)^

No. 686^ p. 101^ jig. 1).—A report is given of attacks of Sderotinia

fuckeliana on Sequoias and other coniferous trees. When first

observed, the portions attacked seemed to be covered with a dense out-

growth of gray mold. After the twigs were dead, numerous small

black sclerotia, about the size of a pin’s head, were found embedded in

the bark and also in the tissues of the diseased and fallen leaves. Arti-

ficial infection of conidia have shown that Scotch fir and, perhaps,

most conifers are susceptible to this disease. Other groups of plants,

such as cherries, etc., have been artificially inoculated, but, on the

whole, coniferous seedlings appear to suffer the most. When the dis-

ease appears, it spreads very rapidly, especially during damp, cloudy

weather, and spraying with dilute Bordeaux mixture or what the

author calls
‘

‘ violet mixture ” should be resorted to as a check to pre-

vent further spread. Experience has shown that plants once attacked

invariabl}^ die; hence all diseased plants should be promptly removed

and burned. The ‘Sfiolet mixture” recommended is said to adhere to

the foliage better than the Bordeaux mixture and does not leave a

white deposit on the plant sprayed. It is composed of copper sulphate

2 lbs., copper carbonate 3 lbs. oermanganate of potash 3 oz., and

water 18 gal.

New species of fung'i, Floea W. Patteeson {Bui. Torrey Bot. Club, 27 {1900),

No. 5, pp. 282-286).—Descriptions are given of 17 new species of fungi, many of

which are parasitic. Stemp>hylium butryi is described as growing in butter, the sur-

face of which gradually becomes a bluish black color.

New species of fungi, J. B. Ellis and B. M. Eveehaet {Bui. Torrey Bot. Club,

27 {1900), No. 11, pp. 571-578).—Descriptions are given of 27 new species of fungi,

many of which are parasitic. The specimens are from various American localities.

The rusts of cereals, E. Maechal {Jour. Soc. Ayr. Brabant-Hainaut, 1900, pjp.

286-288).

The cereal rusts of Belgium, H. Vandeeyst {Rev. Gen. Agron. [Zoumm], 9

{1900), No. 8, pp. 359-368).—The author reports having observed 189 species, repre-

senting 17 genera, of Eredime in Belgium during the-season of 1898. Brief notes are

given on their distribution throughout the country.

Depreciation of the yields of cereals due to rusts, A. Geegoiee {Jour. Soc.

Agr. Brabant-Hainaut, 1900, p>- 173).

The fungus diseases of the potato and their treatment, H. Potel {Bol. Inst.

Agron. Sao Paulo, 10 {1899) ,
No. 11-12, pp. 795-799).

Fungus diseases of sweet potatoes, H. Potel {Bol. Agr Sdo Paulo, 1. ser.

1900, No. 1, pp. 45-48).

The potato disease, its history and prevention, Laveegne {Santiago, 1900,

pp. 10).

A disease of potatoes and melons in Santiago and Coquimbo, Laveegne

{Santiago, 1900, p>p. 12). .
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A sorghum disease in Usambara, Stuhlmanx {Tropenpfianzer, 4 {1900) ^
Xo.ll,

pp. S61, 562).—A brief note is given on a disease of sorghum in Africa. The cause

is not definitely known, and some varieties seem more subject to it than others.

.Fungus diseases of the sugar beet {Beet Sugar Gaz.,2 {1900), Xo. 9, p>p- o-8,

figs. 3).—Notes are given on root rot due to Rhizoctonia and on the leaf spot dis-

ease caused by Cercospora heticola.

The practical workings of seed treatment for prevention of diseases of

sugar beets, B. Frank {Bl. Zuckerruhenhau, 6 {1899), Xo. 5, pp. 65-68).

Notes on some fungus parasites of fruit trees, L. De Xobele {Bui. Arbor,

et Flor., 1900, lyp. 147-150).

Combating Fusicladium on fruit trees {Bent. Landic. Presse, 21 {1900), Xo. 91,

2p). 1106, 1107, figs. 3).—The value of Bordeaux mixture as a means for the pre-

vention of scab of apples and pears is shown. Three applications are recommended
and the leaves in the autumn should be collected and burned.

Fungus pests of citrus trees Jour. Cape Good Hope, 17 {1900), Xo. 7, pp.

421-

424).—Brief popular descriptions are given of a number of principal fungus pests

on citrus trees, which have been observed in Australia. The diseases described are

false melanose, Avithered tip, anthracnose, sooty mold, black scurf, scab, bark blotch,

collar rot, and root rot. Suggestions are gh^en for the preA'-ention of these different

diseases, and among the fungicides recommended are Bordeaux mixture, a dilute

solution of copper sulphate, ammoniacal copper carbonate, carbolic acid, sulphur, etc.

Some fungi of the cacao tree, J. H. Hart
( West Indian Bid., 1 {1900), Xo. 4,pp-

422-

427
,
pi. 1) .—Notes are given of attacks of Phytopthora omnivora, Xectria bainii,

and an undescribed species of Nectria, all of which iDroA'ed considerably injurious to

the production of pods of cacao. The Phytopthora is said to diminish the weight of

the pods fully 25 per cent. * The beans are reduced at the same time and there is

quite a depreciation in their quality.

Concerning the bacterial diseases of strawberries, P. Yoglixo {Ann. Accad.

Agr. Torino, 42 {1899).

Fungus diseases of the grape {Oklahoma Sta. Rpt. 1900, pp. 104-107
, figs. 3 ).

—

Brief descriptions are given of anthracnose, black rot, broAvn rot or downy mildew,

and shelling or rattles of grapes, with suggestions for their preA'ention.

Rust, leaf spot, and anthracnose of grapes, L. Baldrati {Italia Agr., 1900,

Xo. 6, pjp. 4)-

Observations on grape anthracnose, J. Capes {ObservaUons sur V anthracnose

macidee. Bordeaux, 1900, p>p. 15)

.

Variations in the maturing of Plowrightia morbosa spores, AV. A. Biley

{Bui. Torrey Bot. Club, 27 {1900), Xo. 5, pp. 286, 287 ).—While studying the black

knot fungus considerable A’ariation was noticed in the time of maturing the asco-

spores. January has been gHen as the time for their maturation in Massachusetts,

but in NeAV York the first appearance Avas noted on March 7, and only by the mid-

dle of April Avere they fairly abundant. Examinations made as late as May 9 showed

75 per cent of the spores immature.

Practical directions for combating Peronospora, A. Bizzozero {Istruzioni

practicJie p>^r combattere la peronospora e la crittogama. Parma, 1900, pp. 29)

.

On the use of copper sulphate as a remedy for Peronospora, L. Sostegxi

{Extr. Giorn. Yiticol. e Enologia, 7 {1899), pp. 15)

.

The occurrence of the California vine disease in Avellino, C. Casali and T.

Ferraris {E.vtr. Giorn. Viticol. e Enologia, 8 {1900), pp. 10, p>ls. 2).

Liver of sulphur for combating oidium, G. Battaxchox
( Vigne Amer. et Viti-

cult. Europe, 24 {1900), Xo. 7, JP- 199-201).—A formula of jAotassium sulphid 500

gm., black soap 500 gm., and AA’ater 100 liters is giA^en. The efficiency of the liA'er of

sulphur is said to be increased by adding the soap.

I
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A new disease of the leaves of Aucuha japonica, C. Massalongo {Bui. Soc.

Bot. Ital, 1900, p2). 166, 167).

Notes on outgrowths on the green parts of Hibiscus vitifolius, Dale
( Proc.

Camh. Phil. Soc., 10 {1900), No. 4, pp. 192-209, pU. 3).

A disease of birch trees, R. Paulson {Nature, 62 {1900), No. 1616, p. 599).—

A

brief note on the occurrence of a destructive disease of birch trees in parts of Eng-
land. The cause of the disease is thought to be Melanconis stilbostorna, since that

i

fungus is found abundant on both living and dead trees.
j

A contribution to the knowledge of an oak root parasite, R. Hartig {Centbl. I

Gesam. Forstw. Wien, 26 {1900), No. -6, pp. 243-250, figs. 10).—Notes are given on I

the life history of Rosellinia quercina, a destructive parasite of oak roots. The most
|

serious injury is to seedlings, although the author reports the perithecia of the fungus i

on old plants. The spores germinate readily in water after 24 hours, and retain 1

their vitality for at least a year. The mycelium attacks the cellulose of the root, *

dissolving it and also uses up the starch in the roots.
j

Preliminary note on some witches’ brooms, R. A. Robertson
(
Trans, and Proc.

||

Bot. Soc. Edinburgh, 21 {1900), pt. 4,PP- 313-318, figs. 2).—Notes are given of witches’
|

brooms observed on the larch and Picea nobilis. These formations are well known
|

on some coniferous trees, but on the species mentioned they are comparatively rare.

Other witches’ brooms are reported as occurring on ash {Fraxinus excelsior), and
upon Cratsegus oxyacantha. The author states he has been unable to find any record

of such optgrowths occurring on either of these species.

The adhesiveness of potassium permanganate as a fungicide, G. Chappaz
{Prog. Agr. et Vit. {Ed. L’Est), 21 {1900), No. P7, p. 625).—As a result of a single

application in June, traces of the permanganate were found upon the grape leaves in

autumn.

A disinfecting machine for cereals, F. Falke {Landw. Wchnschr. Sachsen, 2 i

{1900) ,
Nos. 41, PP- 365-367; 43, pp. 374, 375).—A d^escription is given of a machine i

designed for the rapid treatment of cereals with formalin or formalin and ammonia L

for smut prevention. Comparative figures are also given in which the efficiency of I

the treatment is shown as well as the effect upon the germination of the seed.

A review of the literature relating to plant protection during 1899, M. I:

Hollrung {Jahresbericht ilber die Neuerungen und Leistungen auf dem Gebiete des Pfian- I,

zenschutzes. Berlin, 1900, qip. 303)

.

—Brief reviews are given of the general literature I

relating to fungus diseases and insect enemies of plants and the means taken for com- I

bating them. In the second part the literature pertaining to these injurious agents 1

is grouped according to the host plants, the principal groups being: Injuries to 1

plants without reference to the hosts; injuries to cereals, to fodder grasses, root crops, I

garden crops, forage crops other than grasses, large and small fruits, grapes, tropical

plants, forest trees, and ornamentals. The means for combating these diseases are

divided into natural and artificial methods, the latter referring to chemical and I

mechanical agencies, while the former refers to parasites, etc. An annotated list of I

nearly a hundred pages of titles of publications in addition to those abstracted at ,

greater length completes the volume and serves tagive some idea of the extent of the

literature upon the subject.

ENTOMOLOGY.

Apiary experiments, C. P. Gillette ( Colorado Sta. Bui. 5^^, pp.

^8^ pis. 6).—The general problem with which this bulletin is con-

cerned is the question to what extent and in what form wax can be

best furnished to bees for their use in building comb. As is welP

known, it is generally believed that bees use wax from artificial foun-
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dations to extend the cell walls and the comb midrib. This belief

was shown to be well founded by a simple experiment, during which

sheets gf thin foundation rendered black bj^ the addition of lampblack

were emplo}"ed. It was found that the wax used both for the exten-

sion of the midrib and the formation of cell walls contained lampblack.

The author measured a number of artificial foundations of comb
midrib built upon such fouudations and a natural midrib of comb.

The evidence confirms that obtained by weighing the same structures,

that hea\w foundations are somewhat thinned by the bees in construct-

ing comb upon them, but that these foundations are not thinned in
‘

any case to the lightness of natural comb.

To determine whether the use of artificial foundations results in

thicker cell walls in the comb, experiments were made with several

kinds of foundation, measurements being made with the camera lucida

and a compound microscope. The cell wall in natural worker comb
varied from 0.015 to 0.07 mm., with an average of 0.06 mm. None of

the artificial foundations gave as thin cell walls except, perhaps, the

thin and extra thin super foundations. The author concludes from

this experiment that it is a mistake to make deep cells in artificial

foundation unless their walls can be rendered as thin as those of the

natural cell walls. The only cell walls which were brought to the thin-

ness of the natural comb were those which were built on foundations

with a light base and with little wax in the cell walls. To study the

efiect of foundations upon the resulting comb, pieces of natural comb
and comb on different kinds of foundation were cut into blocks of known
area and weight, the cell walls were then removed from the midribs,

and the two portions weighed separately. The weights of the midribs

and cell walls of natural comb were compared with corresponding parts

of comb from artificial foundations. The evidence leads to the con-

clusion that heavy foundations result in combs which are heavier than

the natural combs, and that the increased weight is due both to thicker

midribs and thicker cell walls, but more especially to the latter. The
evidence shows also that if the cell walls are high the}^ are not often

thinned by the bees in constructing the comb.

Studies of the extent to which the use of foundation lessens the secre-

tion of wax by bees were made by a similar series of weight deter-

minations. The evidence furnished by the weights of 49 samples of

comb indicates that the wax secretion by bees is not any more influ-

enced by furnishing them with a heavy foundation than by the use

of a light foundation.

With regard to the methods of using foundation in sections, the

author found that by using a long piece of foundation gradually taper-

ing to a point, with a broad base attached to the upper edge of the

section, the bees showed a tendency to form worker comb throughout.

15440—No. 7 5
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The best results, however, were obtained by using a long narrow ‘

piece placed across the top of the section, or a rectangular starter
'

extending about halfway down the section.

The use of wooden or tin separators between the rows of sections is

strongly advocated by the author, since by their use the sections are

rendered much more regular.

By determinations of the weight of different samples of comb honey

it was found that the weight of the wax in thick combs is proportion-

atel}’' less than in thin combs, the proportion varying from 1 : 19 to 1 : 28.

The author tried a number of substitutes for pollen, the substances

being laid upon flat boards in the vicinity of the apiary. A small pile

of each kind of meal was put upon the different boards, and notes were

taken upon theapparentfrequency with which the different kinds were

visited. The order of preference appeared to be as follows: Ground
whole kernels of oats, corn, wheat, fine wheat bran, cleaner dust,

cotton -seed meal, wheat bran, pea meal, wheat flour, rye flour, bean

meal, and barley meal.

Bee poison and bee stings, J. Langer {Sitzber Deut. ISfaturw.

Med. Yer. BdJimen^ n. ser.^ 19 {1899)., 291-310). Bee poison has

an acid reaction, but its toxic action is not due to formic acid. It is

free from bacteria and has the effect of slightly checking the growth of

micro-organisms. The author made observations on the sensitiveness

of different persons to bee poison. Of the individuals upon whom
observations were made, 11 were not sensitive to the poison, and 153

were sensitive when they first began the business of bee culture.

Brief notes are given on the various remedies which are popularly

employed for the treatment of bee stings. The author recommends

that in the case of persons who are oversensitive to the action of this

substance, chemical antidotes should be applied at the point of the

sting by means of a hypodermic syringe.

On the metamorphosis of the young form of Filaria bancrofti in

the body of Culex ciliaris, the house mosquito of Australia, T. L.

Bancroft {Jour, and Proc. Roy. /Soc. New South Wales., 33 {1899),

JiS-62, figs. 8).—The author gives a brief critical account of the litera-

ture relating to this subject. It was found by experiments that the^

Filariae do not develop so rapidly in the body of mosquitoes as had"'

hitherto been suspected. According to the author’s experiments, the
|

time required for this development is 17 or 18 days. The Filaria is^ J

first taken into the alimentary tract along with the blood sucked fromj-

the host of the mosquito and later penetrates into the thorax. AUa
Filariae which are for any reason unable to make their wa}^ to the|[

thorax of the mosquito ultimately die or, at least, fail to produce^

young Filariae. The juices of the alimentary tract seem to have slW

injurious effect upon them and they are in some cases killed outright

and digested by these fluids. In dissecting mosquitoes infested with
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I

!

Filariae in water, it was found that the Filariae died after remaining 3

or 4 hours in water. It is therefore believed by the author that infec-

tion of man by Filariae can not take place from drinking water.

An account is given of various details in the life history of the F,

bancrofti.

Natural enemies and insecticide treatments for the larvae of

Pieris brassicae, G. del Guercio {Atti. B. Accad. Econ. Agr. Georg.

Firenze., Jf. ser.^ 2S {1900)^ No. 2^ JN' figs. 3).—Hand picking

of the larvae and eggs of this species is more practicable than in the

case of F. rapce and P. napi for the reason that in fhe latter 2 species

the larvae are found on the under side of the leaves and the eggs are

laid in small clusters or isolated.

The insecticides used against P. brassicce included superphosphate

of lime, emulsions of potash and soda soaps, emulsions of petroleum,

benzine, and bisulphid of carbon, emulsions of heavy oil of tar and of

creolin, carbolized extract of tobacco, and a solution of alkaline tar.

Applications of superphosphate of lime at the rate of 500 kg. per

hectare had no noticeable effect upon caterpillars. Emulsions of potash

soap, in which the soap constituted from to 2^ per cent of the

emulsion, were quite effective remedies. Soda soaps in from 2i to 3^

per cent solution of water gave good results. Emulsions of oil of tar,

creolin, and similar substances when used as insecticides against the

larvee of the cabbage butterffy left a disagreeable odor upon the cab-

bage plants and are therefore not recommended.

The author describes and gives brief notes upon a considerable num-
ber of insect parasites and enemies of the cabbage butterffy. The
percentage of caterpillars parasitized b}- the more important species

are tabulated and the importance of insect parasitism of the cabbage

butterffy is discussed in connection with this table.

Moth borer in sugar cane (Diatraea saccharalis), H. Maxwell-
Leeroy

{ West Indian Bui.., 1 {1900)., No. l^.,2p. 327-353^figs. 10).—The
author reviews the literature relating to this subject. Detailed descrip-

tions are given of the insect in all its stages. The eggs are laid on the

surface of the leaf in clusters numbering about 19. The author gives

notes on 2 insect parasites, Trichogramma pretiosci and Cordyceps

baideri. As soon as the young leaves of the sugar cane are up, the

moth borer begins its attack which results in producing “ dead hearts”

early in the year. The attacks of the moth borer render subsequent

infestation by the rind fungus {Trichosphceria sctcchari) more easy.

All varieties of cane are attacked by the moth borer, which has been

found also upon a considerable number of other plants. A detailed

discussion is given of the remedies which have been recommended by
various committees of planters and by agricultural societies. The
more important remedies may be brieffy stated as follows: Careful

selection of canes for planting, pruning of dried and decayed canes,

destruction of diseased canes and the stumps of canes, and the use of
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lantern traps for catching the moths. The author recommends also

the collection of eggs which may be recognized on leaves. Care should

be exercised, however, to leave all parasitized eggs so that the para-

sites may hatch and assist in reducing the numbers of the moth borer.

An extensive bibliography of the subject is added to the article.

A report on methods of combating the grape Cochylis by
winter treatment, J. Laborde {Bxd. Min. Agr. {Fmnc^., 19 {1900)

y

Mo. 3y 'pp. 373-392).—The author states that the name Cochylis has

been applied to two insects. Tinea ambiguella and Eudemis botrana.

The insects were studied in the laboratory in all of their stages. Sev-

eral parasites were reared from each of these insects. Chrysalids

maintained for 2d hours at a temperature of —10 to 12° C. were

unharmed b}^ the exposure. Chrysalids of Eudemis plunged for one !

minute in water at a temperature of 10° died to the extent of 20 per

cent. A similar exposure in water at 50° C. killed all the chrysalids.

Among the chief remedies applied by the author mention should be

made of scraping the bark, plunging the grape stocks in hot water,

and painting with various mixtures. It is stated that painting with

a mixture composed of lime, heavy oil, and bisulphid of carbon is very

effective in destroying the insects and may be used without causing*

injury to the grape vines.

The grape-cane gall maker and its enemies, F. M. Webster
{Ohio Sta. Bid. 116, pp. 195-198, got. 1).—The author’s observations

on this insect are confined to vineyards near Gypsum, Ohio. The galls

produced by the beetle are always provided with an opening which

does not heal until after the escape of the adult insects. The author

believes that the complete life cycle is passed inside the galls. Fallen

leaves collected near a vineyard on May 6, 1898, were placed in the

insectary and adult beetles began to emerge from the mass of leaves
j

on May 23. In the vineyard, near where the leaves were collected,

numerous galls containing larvas were found on June 24. All stages

of the insect were found in these galls on August 11, and at this time

some of the adults were already emerging. The life history of the

insect may therefore be described as follows: The eggs, deposited in

May or June, hatch into larvae which live in the galls formed on the i

canes and finally transform into adults which leave the vines and pass .

the winter under fallen leaves or matted grass.

CatolacGus tylodermcB is mentioned as an important parasite of this

insect. The beetle seems to prefer the Concord variety, and it is
f

recommended that this variety be planted in the central portion of the

vine}"ard. The author suggests as a preventive measure the collection

and destruction of fallen leaves and other rubbish in the vicinity of
|

vineyards. J
Fumigation with hydrocyanic-acid gas, A. D. Hall {Bd. Agr. |

[London], Bpt. Agr. Education and Besearch, 1899-1900, pp. 71-73).— ^

Experiments were conducted for the purpose of determining the||
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value of hydrocyanic-acid gas as a remed}" for the black currant bud

mite. Two thousand infested currant bushes were tied in bundles,

placed in a heap on the gTOund, and the whole covered with water-

proof cloth. In a small vessel in the center of the heap of bushes the

author placed 100 cc. of water, an equal quantity of strong sulphuric

acid and 36 gm. of 98 per cent cyanid of potash. After 1 hour the

cloth was removed and a microscopical examination failed to show

any living mites or eggs. The bushes were subsequently planted out

and kept under observation. At present indications point to a complete

destruction of the mite. Successful results with the same treatment

were also obtained with large bushes planted in the field. The author

believes the results of his experiments should encourage fruit growers

to make a thorough trial of fumigation with hydrocyanic-acid gas for

such insect pests as do not yield to ordinary treatment. Brief sugges-

tions are given concerning the application of this method to green-

houses and against the mealy bug and other insect pests.

An historical account of apiculture in connection with its fate in Siberia

and Transbaikal, A. Kuznetzov {IstoricJiesMi ocherk pchelovodstva v soyazi s sudboyu

ego V Sihiri i Zabaikalye. Chita: 1899, pp. 13; rev. in Selsk. Khoz. i Lyesov, 196 {1900),

Jan., pp. 191, 192).—In Siberia apiculture has undergone its greatest development in

Altai. Detailed accounts are given by the author of the conditions which are favor-

able to the rearing of bees and upon the connection of this industry with fruit raising.

The migration of insects, K. Sajo {Prometheus, 10 {1900) ,
Nos. 515, pp. 737-741;

516, pp. 758-761, figs. 9; 517, pp. 770-772, fig. 1; 518, pp. 785-789; 519, pp. 802-806;

520, pp. 817-82J)

.

—The author presents a general discussion of the means of distri-

bution of insects with special reference to their larger migratory movements. The
climatic and other conditions which may in any way influence such movements of

insects are also considered. Among the species to which special attention is given

mention may be made of Blissus leucopterus, B. dorise, Baris scolopacea. Phylloxera vas-

tatrix, Otiorrhynchus ligustici, Porthetria dispar, Cheimatobia brumata, Vanessa cardui,

species of Pieris, and Pachytylus migratorius.

Experimental proof of the mosquito malaria theory, P. Manson {British Med.

Jour., 1900, No. 2074, PP- 949-951, figs. 2).—An experiment was tried in importing

mosquitoes from Italy which had sucked the blood of malarial patients. These mos-

quitoes were allowed to puncture the skin of the hand with the result that a typical

case of malarial fever developed. A wooden hut, constructed in England,was shipped

to Italy and placed in a locality which was ascertained to be intensely malarial. Five

persons entered on a residence in this hut early in July. On September 21, when
the last report was made, no case of malaria had developed among the experiment-

ers, although the neighbors were all suffering from malaria or had had attacks. For

the control of malaria the author recommends the drainage of the breeding pools of

Anopheles and protection from mosquito bites.

The relationship of drinking water, water logging, and the distribution

of Anopheles mosquitoes, respectively, to the prevalence of malaria north of

Calcutta, L. Pogees {Proc. Asiatic Soc. Bengal, 7 {1900), July, pp. 90-98).—The
author, while admitting the agency of mosquitoes in transmitting malaria, believes

that a total destruction of mosquitoes, even in a small area, is practically impossible.

The kissing bug, P. J. Paerott {Industrialist, 27 {1900), No. 1, pp. 1-4, figs. 3).

—

Notes on the more common species of bugs in Kansas which have received this pop-



664 EXPERIMENT STATION RECORD. i

ular name, among which the following may be mentioned: Melanolestes picipes, Con-

orhinus sanguisicga, and Opsicoetus personatus.

Observations on itch mites, J. Brandl and F. Gmeiner
(
Wchnschr. Tierheilk. u.

Viehzucht, 44 {1900), No. 15, pp. 137-143).—An account of the literature which deals

with the effects of various insecticide substances upon species of mites affecting

domestic animals.

The Hottentot bug (Eurygaster maurus), T. Zolotilov {Sdsk Khoz. i Lyesov,

196 {1900), Feb., pp. 441-450).—This insect is reported as injurious to grain, both

when young and when filling. Rye, wheat, corn, and sunflowers are attacked; also

oats to a slight extent. Barley and millet are not injured by this species. As remedial

measures the author recommends burning the stubble and planting barley and millet •

around the fields of wheat and rye.

—

p. fireman.

Men and horses partially incapacitated by the bites of Simulium in a
Hampshire wood, J. Cantlie {British Med. Jour., 1900, No. 2052, p. 1053).—Brief

notes are given of an attack of a species of Simulium upon men and horses. Con-

siderable local pain and oedema were produced by the bite.

Miscellaneous insects, H. E. Summers {Iowa Sta. Bui. 49, pp. 9, figs. 7).—The
Buffalo tree hopper

(
Ceresa huhalus) is believed to have been the most important

apple insect in Iowa for the past two years. It attacks also the cherry, and has been
|

occasionally observed laying its eggs in the pear, plum, peach, cottonwood, maple,
j

willow, and elm.
j|

The snowy tree cricket ( Oceanthus niveus) is considered the most serious insect 1!

enemy of the raspberry in the State. The box-elder plant bug {Leptocoris trivittatus)
\

sometimes causes injury to the fruit of the peach, plum, and apple. The approved
|

remedies are recommended for the destruction of each of these insects.
I

Some insects injurious to fruit, B. F. MacCartney {Pennsylvania Dept. Agr. f

Rpt. 1899, pi. 1, ])p- 88-122, figs. 44) •—This report contains popular notes on a large
I

number of insects affecting apple, pear, plum, peach, cherry, grape, raspberry, black-

berry, currants, gooseberries, strawberries, shade trees, and clover. f

Report on a disease of plum trees in the neighborhood of Villeneuve-sur-
|

Lot, Prillieux and Delacroix {Bid. Min. Agr. [France], 19 {1900), No 1, pp. 67-
t

75).—The authors report serious depredations by Scolytus rugulosus upon plum trees.
|

Brief notes are given upon the life history and habits of this beetle. It is believed

that the beetles may be instrumental in carrying the spores of certain fungi which

assist in the weakening or destruction of the trees. It is recommended that very

badly infested trees should be destroyed with the insects and that plum orchards

should be well cared for in order to keep the trees in vigorous condition and thus
!

render them more resistant to the attacks of the bark beetle.
i

The San Jose scale, J. M. Southwick {Rhode Island State Bd. Agr. Bui. 7,pp. 6).— N

Brief biological and economic notes on this insect.
!

j

Treatment of the woolly aphis, H. Dauthenay {Rev. Hort., 72 {1900), No 19, |,<

pp. 557, 558)

.

—Brief notes on the results of experiments with two insecticides made
|:

as follows: (1) Water, 10 liters; acetic acid, 1,000 gm.; salicylic acid, 2 gm.; red oxid [f

of mercury, Igm.; and fuchsine, 25 gm.; (2) creolin, 35 gm.; black soap, 35 gm.;
|j:

and water, 1 liter.

Plant lice, E. Henning {Land.tmannen, 11 {1900), No. 31, pp. 490-492, fig 1).—Bio-
|

logical and economic notes on phylloxera, woolly aphis, Tetraneura ulmi, and Aphis
|i

persicfe niger. ji'

Kerosene emulsion and lysol as remedies for plant lice on fruit trees I

{Landtmannen, 11 {1900), No. 26, pp. 420-422, figs. 2 ).—Kerosene emulsion proved
j!

to be especially effective as an insecticide against these insects. '
i'

Insects affecting the grape, E. E. Bogue
(
Oklahoma Sta. Rpt. 1900, pp. 108-

"

115, figs. 4).—Notes on the habits, life history, and remedies for the stem borer, gray
|j'

jj;

II
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skeletonizer, spotted vine chafer, brown-backed skeletonizer, grapevine leaf folder,

rose chafer, and grape-berry moth. Formulas are given for preparing Bordeaux

mixture, ammoniacal solution of copper carbonate, potassium sulphid, Paris green,

kerosene emulsion, hellebore, and pyrethrum.

Some results of experiments in spraying* at the Central Experiment Farm
in 1899, W. T Macoun {Ontario Fruit Growers’ Jssoc. Rpt. 1899, pp. 100-109 ).

—

During experiments in spraying trees Avith whitewash to determine the effect of this

substance in retarding bug development in early spring, it was noticed that the oyster-

shell bark louse, Avhich had resisted all other insecticide applications, was entirely

destroyed. The whitewash was made of 6 gal. of skim milk, 24 gal. of Avater, and

60 lbs. of lime. The author believes that this remedy may proA^e effective in com-

bating the San Jose scale. Brief notes are given on the means of distribution of the

codling moth.

The advantag*es of fumig'ation, J. W. Jeffeey {California Cultivator, 15 {1900),

No. 7, pp. 97, 103).—A popular discussion of the method of fumigation and of prac-

tical adA^antages derived from its application.

A note on the use of bisulphid of carbon on a larg*e scale, V. Veemoeel
{Note sur Vemploi du sulfure de carbone en grande culture. Villefranche {Rhone) and

Montpellier: Progres Agricole et Viticole \_1900l, pp. 12).—This pamphlet contains a

brief account of the A’alue of bisulphid of carbon in treating grapevines for phylloxera

and in similar applications of this substance. The influence of bisulphid of carbon

upon the soil is also discussed.

Insecticide methods, H. E. Summees {Iowa Sta. Bui. 50, pp. 18-23)

.

—The author

presents a general account of mechanical and chemical methods for combating inju-

rious insects. Among the former are included barriers, trunk Avashes, AAmrming,

hopperdozers, burning, and hand picking. Among the chemical methods reference

is made to Paris green, London purple, arsenite of lime, arsenate of lead, resin lime

mixture, kerosene, kerosene emulsion, tobacco infusion, whale-oil soap, pyrethrum,

hydrocyanic-acid gas, carbon bisulphid, and Bordeaux mixture.

Russian literature in entomolog-y since 1896, N. Kulagin {Opuit o litera-

turye po nasyekomuim za 1896. Moscow: Ministry of Agriculture and Imperial Domains,

1900, pp. 61; abs. in Selsk. Khoz. i Lyesov, 196 (1900), March, pp. 719,^ 720).

FOODS—ANIMAL PRODUCTION.

CeDulose and pentosans in feeding stuffs, I. Shieokikh (Selsk.

Khoz. i Lyesov.., 195 (1899)^ 1‘21-lkk).—The great diversity

of views regarding the nutritive value of cellulose is, in the opinion of

the author, largely due to the fact that the crude fiber has been con-

sidered, rather than the cellulose and the pentosans separately. He
reports an investigation in which these were considered separately.

To study the digestion of cellulose, experiments were made with

sheep and rabbits. The sheep were fed from L to 7 days and then

killed 6 to 12 hours after the last meal. The digestive organs, with
their contents, were then detached and cut into 13 parts. The con-

tents of each part were weighed separately, then dried and analyzed.

When hay and coarse fodders were fed, it was found that while the

food is in the paunch a larger or smaller part of the cellulose (up to

one-third of the total quantity) dissolves, and in the third stomach a

smaller percentage of it is found than in the food as eaten. As the



666 EXPERIMENT STATION RECORD.

food passes from the third to the fourth stomach (abomasum), and

especially from the latter into the small intestines, the percentage of

cellulose falls very low, which is connected chiefly with the admixture

of the intestinal juice but also probably with the solution of cellulose.

From the middle of the small intestines the percentage of cellulose

again increases, this increase continuing to the excretion of the feces,

except in the blind intestine, where the increase is prevented by the

more energetic decomposition of the cellulose, which exceeds the

absorption of all the dissolved parts of the food.

With tender or green food the results were somewhat different.

Thus, in the case of one sheep fed green oats the percentage of cellu-

lose in the paunch remained unchanged, and, what is especially impor-

tant, even on passing into the third stomach the percentage of cellulose

was not lowered but increased slightly. The amount of the other com-

ponents of the fodder, except the starch, also remained practicall}^

unchanged. In connection with this circumstance the following is

noted: When hay (clover and timothy) was fed, judging from the

feces 72 hours were required for the passage of the fodder through

the alimentary canal, and it is assumed that the fodder remained in the

paunch for 48 to 54 hours, while the remaining 24 hours, or possibl}^

only 18 hours, were required for the passage of the small intestines

and the blind intestine. On the other hand, when grass was fed, the

fodder remained in the alimentary canal not longer than 36 hours, of

which only 12 to 18 hours were required in the paunch. As to the

changes of the cellulose content in the parts of the alimentary canal

beyond the third stomach, no difference is observed when feeding with

hay and with grass.

In herbivora, other than ruminants, the changes of the cellulose

content are different. Experiments were made with rabbits, of which

3 were fed with hay, 1 with green grass, 2 with peas, and 3 with hay.

The latter were young rabbits. The experiments showed concordantly

that here the main part of the cellulose is decomposed in the blind

intestine.

In the foregoing experiments only the comparative amounts of cel-

lulose in the various parts of the alimentary canal were considered.

The absolute amounts of cellulose digested were studied in an experi-

ment with a horse and a sheep. The experiment with the sheep lasted

6 days, 965 gm. of meadow hay per day being consumed. The horse

received an average of 18 lbs. of hay per day. The digestibility was

as follows:
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Fiber, cellulose, and pentosans digested by a horse and sheep.

•

Experiment with a sheep. 1 Experiment with a horse.

In the
hay con-
sumed.

In the
feces ex-
creted.

Coefficient
of digesti-

bility.

1

In the hay
consumed.

In the
feces ex-
creted.

Coefficient
of digesti-

bility.

Organic matter
Pentosans
Crude fiber
Cellulose

Gm.
795
171
'288

260

Gm.
281
65

105
74

Per ct.

64
62.6
65
71.5

Gin.

6, 263
1,005
1,938.2
1, 760

Gm.
1

3, 042
' 670

1,306.5
862

Per ct.

51
33
33
51

In the case of the sheep the digestibilit}" of the fiber corresponds to

the mean value given by WolU for sheep. The digestibility^ of the

pure cellulose is greater than that of the fiber. The digestibility of

the pentosans, on the contrary, is not only lower than that of cellulose

and fiber, but is somewhat lower than that of the total organic matter.

This is still more marked with the horse.

Considering the ratio between the cellulose and the pentosans as

found in the experiment with sheep, it is shown that the ratio in the

hay is first altered in the third stomach. This may be due to the fact

that cellulose is more easily decomposed by micro-organisms than

pentosans, and hence is destroyed in the paunch to a greater extent.

In the small intestines, where the intestinal juice is supposed to take

part in dissolving the cellulose and the pentosans, the ratio remains

unchanged; but in the blind intestine, where the cellulose is again

subjected to strong decomposition by bacteria, the ratio of pentosans

increases. In the case of the rabbit, the difference in the digestibility

of the cellulose and the pentosans is also more marked in the blind

intestine.

On the basis of these experiments it is stated that the digestion of

starch differs essentially- from the decomposition of cellulose in the ali-

mentaiy canal. The products of the digestion of starch and cellulose

must, therefore, be very- different. Hence the nutritive value of the

substances in question must be quite different, not to mention the dif-

ference in loss of energy- due to digestion.

As to the nature of the digestion of pentosans, the similarity of the

changes in the different parts of the alimentary- canal indicates that

the nature and the products of their digestion resemble those of cel-

lulose rather than those of starch.—p. fire3Ian.

The digestibility of some nonnitrogenous constituents of certain

feeding stuffs, G. S. Traps {North Carolina Sta. Bui. 17^^ JW- ^9-68.,

70-80).—Using the data obtained in digestion experiments made with

sheep on several feeding stuff's, reported in earlier bulletins of the

station (E. S. R., 10, p. 667; 11, p. 276), and one on timothy- hay- nob y-et

reported, the author estimated the digestibility^ of several constituents

-t
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of the carbohydrate group. The methods followed are described.

The following table summarizes the results obtained:

Coefficients of digestibility of different constituents of the carbohydrate group—Experiments

with sheep.

Per ct.

Timothy hay No. 1

Crab-grass hay No. 1

(average of 2 sheep)

.

Crab-grass hay No. 2
and cowpea meal
(average of 2sheep )

;

Whole ration
Cowpea meal

Crab-grass hay No. 1
and corn bran (av-
erage of 2 sheep)

:

Whole ration i

Corn bran
Green rape No. 1 (av-
erage of 2.sheep) ...

Green rape No. 2 (av-
erage of 2 sheep) ...

Crab-grass hay No. 1

and rice bran (aver-
age of 2 sheep):
Whole ration
Rice bran

Timothy hay No. 2
(average of 2 sheep)

.

70.9
86.7

88.5

81.0

59.7
64.7

51.3

Per ct.

100
Per ct.

60.3

100 49.7

100 76.

6

100 95.

4

100
100

100

100

74.6
80.3

93.8

89.2

100
100

100

65.9
80.4

56.2

Per ct.

53.5

47.5

74.8
95.0

73.5
79.5

92.5

87.9

64.6
79.9

51.1

Per ct.

55.8

63.1

65.9
76.1

69.2
71.6

94.6

91.9

60.4
53.5

55.9

Per ct.

58.1

61.0

66.5
76.1

70.4
71.6

95.7

93.2

64.4
57.3

57.0

Per ct.

50.1

32.7

77.7
97.4

77.1
86.1

91.4

86.5

66.6
85.0

46.0

Per ct.

52.3

67.3

64.4
39.2

59.8
50.8

90.0

84.0

55.8
19.1

53.8

Per ct.

46.9

69.9

62.5

46.3

84.6

75.9

60.3

52.0

Per ct.

53.3

67.0

64.6
39.2

61.7
50.8

90.4

84.6

52.6

54.1

Per ct.

34.2

The experiments are discussed in relation to similar work at other

stations. The author’s principal deductions follow:

‘
‘ Sugars are found in all feeding stuffs, sometimes in large percentages are com-

pletely digested, and their determination is of importance in the case of hays and

cotton-seed meal. Subtraction of sugars from the nitrogen-free extract of hays

reduces its digestibility appreciably. With concentrated feeding stuffs the reduction

is slight.

‘
‘ The total pentosans are distributed between the nitrogen-free extract and the crude

fiber. The former are here called true pentosans, the latter pseudo-pentosans. The
true pentosans have a higher coefficient of digestibility than the pseudo-pentosans.

They form from 79.3 to 100 per cent of the total pentosans. True pentosans and

sugars make up from 22 to 52.6 per cent of the nitrogen-free extract.
‘

‘ The constituents of the nitrogen-free extract can be arranged in the following

order, according to their digestibility: (1) sugar, (2) starch, (3) pentosans, (4)

remainder. Crude fiber may be divided into pseudo-pentosans and residue. The
pseudo-pentosans make up from 0 to 14.4 per cent of the crude fiber, and are less

digestible, as a rule.”

Cod-liver oil for calves {Bd. Agr. [ZondoTi], Bj)t. Agr. Educa-

tion and Research^ 1899-1900, jpp. 107-109).—The Yorkshire College

reports tests of the value of cod-liver oil as a substitute for milk fat

and for meal in feeding calves. Calves fed on whole milk for 12
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weeks gained 1.8 lbs. per day. Those fed about a half ounce of cod-

liver oil in addition to separator skim milk gained 1.6 lbs. per day;

while those fed separator skim milk and a mixture of linseed meal, oat

meal,* rice meal and locust-bean meal, 2:1:1:1 (so-called calf meal),

gained 1.3 lbs. per head daily.

“The result of the e:^eriment indicates that cod-liver oil can be recommended

Avith some confidence as a substitute for cream and also for meal in rearing calves,

but caution should be exercised in the use of cheap brands of cod-liver oil
;
in the

above experiments the oil used was of the very best quality. No experiments were

made to demonstrate whether more than 2 oz. of oil per day would be beneficial.

A larger quantity appeared to keep the bowels too open, but this looseness of the

bowels seemed to be quite distinct from ordinary scour, inasmuch as the calves were

not unthrifty.”

The value of whole milk for the production of veal, H. Hayward
{Pennsylvania Sta. Rj)t. 1899^ pp. lJf!2-lo9).—Details are given of 2

tests of the value of whole milk for calves. In the first test 6 calves

from 3 to II days old, ranging in weight from 59 to 85 lbs. at the

beginning of the trial, were fed. The average weekly gain ranged

from 9.1 to 16 lbs. in the first I weeks. Up to this time the calves had

consumed on an average 393.2 lbs. of milk containing 17.5 lbs. of

fat. If the}^ had been sold at this time at 1^ cts. a pound, the author

calculates that they would have brought 11.73 per calf, an equh^alent

of ^1.20 per hundred for the milk consumed. ‘‘If the amount of but-

ter fed the calves during this period is estimated in the usual way by
adding 12^- per cent to the butter fat, the equivalent price of butter

would have been 21 cts. per pound.” The feeding was continued for

I weeks longer, the average weekly gain being 12i, 13.8, 6.75 and 13.2

lbs.
,
respectively. The amount of milk required per pound ranged

from 7.1 to 18.1 lbs., and the amount of fat from 0.38 to 0.77 lb. Two
of the calves were sold at the end of the sixth week of the test, 2 at

the end of the seventh, and the remaining 2 at the close of the trial.

On the basis of the data obtained in this and the following tests the

author calculates the relative value of butter fat when made into but-

ter or when used for the production of veal, when this ranges from I

to 6i cts. per pound.

A second test was made with 8 calves weighing from 58 to 80 lbs. at

the beginning of the trial, the calves being fed whole milk from about

5 to 7 weeks. According to the author, “with a feeding period a lit-

tle over 6 weeks in length, the average veal calves paid 95.7 cts. per

hundred for milk testing approximate!}" 1.05 per cent, or 20.9 cts. for

butter thus consumed. The average yearly price paid for butter on

the Elgin Board of Trade in 1898 was 18.8 cts. If from this is

deducted the cost of making, the net price will be a little more than

15 cts., or about 6 cts. less per pound than could be obtained for it if

fed to veals and sold at li cts. per pound at 6 weeks of age.”

From the 2 tests the following conclusions are drawn: “New whole
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milk fed to average calves until the}^ were 7 weeks old ^delded more ^

satisfactoiy returns than if it had been manufactured into butter and !

sold at the average market price for creameiy butter. There was little •

difference in the amount of milk required to produce a pound of gain

from the first to the seventh week of feeding, the average being 9.8

lbs. of milk testing 4.2 per cent fat.”

Corn, Kafir corn, and alfalfa as beef producers, F. C. Burtis
{Oklahoma Sta. Bjyt. 1900 81^-89).—Using 4 lots of 5 steers each,

averaging about 976 lbs. in weight the feeding value of Kafir corn meal

and corn-meal feed with alfalfa hay and Avith corn stoA^er was tested.

In 112 days the aA^erage daiU gains of the steers on the different rations

were as follows; Kafir corn meal and alfalfa,* 2.34 lbs.; corn meal and

alfalfa, 2. 54 lbs.
;
Kafir corn meal and Kafir corn stoA’^er, 2.33 lbs.

;
and

corn meal and Kafir corn stoA^er, 2.01 lbs. The grain eaten per pound
of gain by the 4 lots was 7.35, 7, 10.58, and 9.3 lbs., respectwely.

|

The corresponding cost per pound of gain was 5.24, 4.92, 5.56, and 5.18

cts. The coarse fodder eaten with a bushel of grain Availed from 0.43 lb.

in the case of Kafir corn meal and corn stover to 0.56 lb. in case of

Kafir corn meal and alfalfa.

Cotton seed and cotton-seed meal were substituted for the coarse

fodder and the feeding continued for 35 days, the average daily gains

of the 4 lots being 2.6, 3.2, 2.45, and 2.99 lbs., respectUely. The grain

eaten per pound of gain was 8.02, 6.54, 8.73, and 7.01 lbs., respect! vel}^,

while the corresponding cost per pound of gain was 5.9, 4.8, 6.34, and

5.08 cts.

The steers were shipped and slaughtered. When dressed, the car-

casses Aveighed from 59.21 to 61.71 per cent of the weight before

slaughtering. The total profit on the steers was $152.48. Four pigs

ran after each lot of steers, but the results obtained are not reported.

In the author’s opinion the test emphasizes the value of alfalfa hay,

and should encourage Oklahoma farmers to raise more of this crop.

Cattle feeding, H. T. French {Idaho Sta. Bui. pp>. 12).—The
possibility of profitabl}^ fattening steers under local conditions Avas

tested with 3 lots of 4 animals each. The steers were kept in stalls and

spent a portion of each day in small yards. The test began January 1

and covered 3 months. The first month the average daily ration fed

all the steers consisted of 30 lbs. of silage, 10 lbs. of grain (chopped

wheat and bran, 4.6), and 5 lbs. chopped oat ha}\ During the second j
month, 20 lbs. of mangel-wurzels were substituted for the silage fed lot ^
1, the grain and oat hay being also somewhat modified. Lots 2 and 3 If

were fed much the same ration as during the first month. During the X
third month of the trial the rations fed all the lots were much the same ^
as during the second, except that 10 lbs. of roots per steer Avas added to i

the rations of lots 2 and 3, the silage being decreased an equal amount.

Each lot Aveighed somewhat over 3,400 lbs. at the beginning of the trial, j J
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The average daily gain of the steers of the 3 lots was 1.20, 1.72, and

1.37 lbs. The steers were slaughtered, the average dressed weight

being .a little over 60 per cent of the live weight. According to the

author, the quality of the meat was all that could be desired. The fat

and lean were well distributed, and the fat was light in color. The

financial aspect of the test is discussed, the average profit per steer

being estimated at $12.52.

‘
‘ While the average daily gain was not wholly satisfactory, it will compare favor-

ably with that made by cattle fed in the corn States. The results are sufficiently

encom’aging to warrant more stock feeding in this section. Two-year-old steers can

be matured on the grains and fodders produced in this section. There is a profit in

keeping steers for winter feeding instead of selling an inferior and cheaper product in

the fall. Corn silage can be successfully used in feeding steers in this locality.”

Economical production of beef, C. F. Curtiss and J. A. Craig

{lou'ci Sta. Bui. 3JfO-372^ Jigs. 9).—Feeding tests extending

over a number of years are reported. Kegarding the possibilities of

combined daiiying and feeding for beef production, a feeding experi-

ment with 11 steers, begun in December, 1896, and covering 2 years,

is reported. The feeding of these animals as calves has been pre-

viously noted (E. S. R., 9, p. 973). During the test considered as a

whole, the steers were fed skim milk, difi'erent grains, and coarse fod-

ders, etc. The average dail}^ gain in the whole period was 1.72 ibs.

per head; the cost of a pound of gain, 1.09 cts. The steers were

sold in Chicago, the dressed weight being 61.1 per cent of the live

weight. The total profit per head was $12.22.

‘
‘ From the results so far obtained through these trials it is evident that a system

whereby dairying and meat making may be combined is the most promising in prof-

its. Not only do the steers from cows bred with this combination in view yield as

much profit as those from the range, but the returns from the cows when used for

dairy purposes makes the combination much more remunerative. The data secured

through the actual work of establishing a herd of this kind and the actual test of the

cows in the dairy and steers in the feed lot show that it is not only possible to com-

bine these qualities to a profitable degree, but also to perpetuate them if the herd is

bred especially for them.
‘

‘ In the economical production of beef through a combination of dairying and
beef making it is very necessary that the calves are removed from their dams Avhen

2 or 3 days old so as to develop and preserve the milking qualities of the cows.

This necessitates the feeding of skim milk to the calves and .... the best returns

are made when corn meal is fed as an additional food in preference to oil meal, oat-

meal, or flaxseed.”

The value of wide and narrow rations was tested with 2 lots of 7

steers each (this comparison being a part of the first test reported

above). The ration was made up of a number of grains and coarse

fodders. From July 16, 1897, to August 1, 1898, lot 1 was fed a nar-

row ration, the nutritive ratio being 1:3:9, and lot 2 was fed a wide

ration, the nutritive ratio being 1: 7.6. The average daily gain of the

steers in lot 1 was 1.93 lbs., the dry matter eaten per pound of gain

7.63 lbs., and the cost of food per pound of gain 4.02 cts. Similar
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values for lot 2 were 1.91 lbs., 7.73 lbs., and 3.52cts. 'After the close

of this period the steers were fed until December 9, 1898, a ration

with the nutritive ratio of 1:6.5. During this period the average

gains of the 2 lots were 1.12 and 1.32 lbs.; the dry matter eaten per

pound of gain, 20.51 and 17.13 lbs., and the cost of food per pound of

gain, 9.15 and 8.92 cts., respectively.

“The results support the statement that the narrow ration is likely to give the

greatest gains, while the wide ration is more favorable to cheap gains. The relative

cheapness of these rations will largely depend on local conditions, whether or not

the farm grains grown in the community are representative of the carbonaceous or

nitrogenous foods.”

In testing the possibility of profitably fattening range steers, 17 such

animals were fed January 26, 1898, to April 6, 1900. During the win-

ter corn and corn fodder were the principal feeding stuffs used, as it

was desired to make the test with such foods as were generally avail-

able locally. During the summer the steers were pastured. The av-

erage daily gain per steer during the whole test was 1.35 lbs.; the cost

of a pound of gain, 4.10 cts; the dry matter eaten per pound of gain

was 10.19 lbs. the first winter, 11.75 lbs. in the second, and 12.96 lbs.

in the third. At the conclusion of the test 3 of the steers were sold

in the local market for 4.5 cts. per pound, and the remainder in Chi-

cago for 5.45 cts. per pound. The authors compute that in this test

the profit was $8.16 per steer.

‘
‘ The feeding of range steers with the application of present prices for feeders and

the fattened product does not permit of securing much profit in comparison with the

returns that may be secured from a herd and its products bred for the special pur-

pose of meeting the conditions of a combination of dairying with beef making.”

Steer feeding, D. O. Nourse {Virginia Sta. Bui. 105^ pp. 183-

187).—Whole corn and corn-and-cob meal in combination with other

foods were compared for a period of 4 weeks with 7 steers, each

weighing about 1,200 lbs. A steer fed corn on the ear, bran, whole

oats, and hay lost in this time 5 lbs. One fed corn-and-cob meal,

ground oats, bran, and hay gained 78 lbs. When cotton-seed meal

replaced ground oats in the ration, a third steer gained 94 lbs. With
corn silage in addition to this last ration, one of the steers gained 18

lbs., and with corn stover in place of hay and silage another gained

2 lbs. With 2 steers corn-and-cob meal was the only grain fed. One
received hay and the other corn stover as coarse fodder. The former

gained 9 lbs. and the latter lost 53 lbs. According to the author

—

“ Ground corn seemed better than whole corn, especially when fed dry. A consid-

erable variety of food seems desirable. Corn alone, as it is with other foods gener-

ally, does not give the best returns. Corn silage, as one portion of the'Coarse fodder,

is desirable.
‘

‘ The largest gain obtained was with rations containing cotton-seed meal. The only

animal refusing grain at any time was one whose grain ration was composed of corn

alone.
’ ’
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Fattening range lambs, C. F. Curtiss and J. A. Craig {IcniKt Sia.

Bui. discussing the fattening of range lambs 2

triala are reported. One of these has been noted from a previous

publication (E. S. R., 9, p. 977). In the second trial, which included

19l lambs and covered 105 days, the average daih" gain per lamb was

0.23 lb., the cost of food per pound of gain 1.3 cts., and the dry matter

eaten per pound of gain 10,71 lbs. The food supplied included oats,

bran, corn, oil meal, roots, hay, and corn fodder. Judged by results

of the 2 experiments, the authors believe that ‘
‘ there are fair profits

to be made from fattening range lambs under the conditions of our

State.

Fattening lambs in comparison with yearlings, C. F. Curtiss

and J. A. Craig {Iowa Sta. Bui. 18^ 2B- —Two tests on the

comparative economy of feeding lambs and ^mailings are reported, the

results of the first being quoted from a previous publication (E. S. R.

,

9, p. 75). In the second test 10 lambs and 10 ^^earlings were fed for

91 and 70 days, respectively, oats, corn, oil meal, hay, beets, and corn

fodder. The average weight of the lambs at the beginning of the

trial was 90.2 lbs. and the yearlings 117.7 lbs. The average daily gain

in the 2 lots was 0.29 and 0.23 lb., respectiveh"; the cost of food per

pound of gain 1.78 and 5.51 cts., and the dry matter eaten per pound
of gain, 11.22 and 11.65 lbs. Both lots were sold and slaughtered.

The dressed weight of the lambs was 50.7 per cent of the live weight;

of the yearlings, 55.6 per cent. The authors believe these trials show
the superior value of lambs. ‘‘In view of the fact that the lambs also

bring a higher price on the market and they ma}^ be also marketed

earlier, the selection of them for winter feeding seems to be much
more preferable than to buy yearlings for this purpose.”

A study of pork production from the standpoint of the farm
and the market, C. F. Curtiss and J. A. Craig {loioa Sta. Bui.

'PX>. 373-Jfol^2^^' dgms. 2).—The work reported extended over

3 3"ears, beginning with 1896. Data are reported on pigs and sows

before weaning and on pigs alone after weaning. In these tests the

comparative value of Berkshires, Poland Chinas, Chester Whites,

Duroc Jerseys, Yorkshires, and Tamworths was tested, crossbred

Tamworths and Yorkshires being also included in the first trial.

Considering the different breeds in the order mentioned the average

cost of a pound of gain in the 3-year test by the sows and pigs

before weaning was 1.29, 3.15, 3.27, 5.61, 1.83, and 2.22 cts., respec-

tively. The cost in the case of the crossbred pigs was 6.80 cts.

The average cost of a pound of gain by pigs of the different breeds

after weaning was 2.33, 2.23, 2.16, 2.27, 2.11, and 2.12 cts., respec-

tively, and 2.81 cts. by the crossbred pigs (tested only 1 year). In the

third trial the comparative value of wide and narrow rations was also

tested with 2 lots of 5 Durocs each. The cost of food per pound of
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gain on the narrow ration was 2.26 cts. and on the wide ration

2.01 cts.

The value of different breeds for dressed pork and bacon is dis-

cussed, man}^ statistics of the export trade of pigs and the manufac-

tured bacon being given. Considering the average cost per pound of

gain before weaning, the breeds ranked as follows: Yorkshire, Tam-
worth, Poland China, Chester White, Berkshire, and Duroc Jersey

;

considering the average cost per pound of gain after weaning: York-

shire, Poland China, Duroc Jersey, Berkshire, Tamworth, and Chester

White. The Yorkshires gave the largest dressed weight in proportion

to weight before slaughtering, being followed by the Poland Chinas,

Tamworths, Chester Whites, and Berkshires and Duroc Jerseys in the

order mentioned. As regards the total value of cuts in carcasses, the

breeds ranked as follows : Yorkshire, Tamworth, Poland China, Duroc
Jersey, Chester White, and Berkshire; as regards quality of meat, i. e.^

a satisfactory mixture of fat and lean, they ranked as follows: Tam-
worth, Berkshire, Chester White, Duroc, Poland China, and Yorkshire.

The Tamworths were considered most suitable for export trade, the

Yorkshires least so, while the Berkshires, Chester Whites, Durocs,

and Poland Chinas ranked next to the Tamworths, in the order men-

tioned.

In connection with one of the tests reported above, extended chem-

ical studies of the composition of the ffesh of the different breeds were

made by the Division of Chemistry of this Department (E. S. K.

,

10, p. 877).

“ While the testimony of these experiments is most strongly directed toward

emphasizing the necessity of securing the right type of a hog as represented in the

bacon breed, yet the results show that the question of feeding is one of equal

importance. ... It was very manifest that the feeding of a wide ration or one rich

in carbonaceous materials resulted in a carcass excessively fat, while the feeding of a

narrow ration, or one rich in nitrogenous materials, made a carcass containing more
or less meat or muscle, [f. c., type for bacon.]

. . . .

‘
‘ If a division of this industry into the raising of bacon hogs as well as the

production of lard pigs is brought about, so that the 2 types are distinctly recognized

in the market, it would seem very evident that it would materially help the price of

the lard hog. The creating of a demand for a new product would necessarily lighten

the competition in the other direction, which it is natural to suppose would result in

stronger prices. Instead of desiring to check the development of bacon production

it would seem the best policy for the hog breeder to try and encourage it by produ-

cing the type and feeding for the purpose of satisfying the bacon market.”

Poultry experiments ( Utah Sta. Bui. 67^ jpjp. 121-159^ pis. 6).—
Continuing previous work (E. S. R., 11, p. 480), tests are reported on

the relative value of pullets and hens, early and late hatched pullets,

and the effect of exercise on egg production. The feeding value of

corn, dried blood, and sunffower seed as a part of the ration was also

tested. The test began with 15 lots of 5 pullets or hens each and

covered 1 year. The breeds used were Leghorns, Wyandottes, and

Plymouth Rocks. With the exceptions noted, all the lots were fed
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I
in the morning a mash composed of bran, ground oats, and corn,

^ 2:1:1, seasoned with salt and cayenne pepper. Four lots, however,

[
had dried blood added to the mash—that is, these lots were fed a ration

f with a narrower nutritive ratio than the other lots. Wheat and oats

were fed in the middle of the forenoon on alternate days, and late in

I the afternoon wheat. One lot received sunflower seed in the place of

wheat in the forenoon, and another lot corn in place of wheat both

morning and evening. Cut bones and butchers’ scraps were fed three

times a week, and in the winter green food in addition. Most of the

feeding stuffs were analyzed. The lots with exercise were compelled

to scratch for their grain ration, which was scattered in straw. The

others were fed from troughs. From these and the earlier tests the

author draws a number of deductions, some of which follow:

“As to the effect of exercise on food consumption, the average ... for 3 years

shows that the pen with ‘exercise’ consumed 62.4 cts. worth of food, and the pen

‘without exercise’ 60.8. In the case of 2 other pens the average was 63.5 cts. and

62 cts., respectively, per fowl in favor of ‘no exercise.’

“During the year the Leghorns consumed an average of 62 cts. worth of food per

fowl. The Wyandottes consumed 81.6 cts. per fowl, and 2 pens of Plymouth

Rocks averaged 87.7 cts. per fowl. The Leghorns consumed during the year an

average of about 75 lbs. of total food, or about 55 lbs. of dry matter per fowl; the

Wyandottes 100 lbs. total food, 73 lbs. dry matter, and the Plymouth Rocks about

110 lbs. total food, and about 80 lbs. dry matter. The 3 years’ results from Leg-

I

: horn pullets show an average of 162 eggs per fowl per year at a food cost of 4.6 cts.

per dozen. These results are not from selected or ‘ pedigree’ layers.

“The record of weights of fowls shows that Leghorns weigh about 10 per cent

;i more during their second year than during the first year as pullets. During the third

year there is practically no increase in weight.

“The largest egg production was during the period of greatest food consumption.

The smallest egg yield was when the food consumption was least. The hens attained

their greatest weight immediately preceding the periods of greatest egg production.

After the periods of heavy laying they showed a loss in weight.

“Five pens of Leghorns 2 and 3 years old laid eggs averaging 1.56 lbs. per dozen.

Five pens of Leghorn pullets laid eggs averaging 1.37 lbs. per dozen. The eggs from

the pen of Wyandotte pullets averaged 1.56 lbs. per dozen, and those laid by 4 pens

of Plymouth Rock pullets averaged 1.52 lbs. per dozen. Eggs from different hens
' of the same breed varied in weight. The eggs from 5 pens of Leghorn pullets

(

averaged 1.44 lbs. per dozen. The eggs from the same pens during the second year

averaged 1.54 lbs. per dozen. In other words, the size of the eggs was 8 per cent

greater the second year than the first.

“A test of wheat v. corn gave results in favor of wheat for egg production. In

the case of Leghorn pullets the addition of dried blood to the ration considerably
f increased the egg yield. With Plymouth Rock pullets no effect was noticed on the

yearly record. AVith both; the pens having dried blood began laying earlier than

I the others. The discarding of corn (except the little used in the mash) and substi-

I tuting a small quantity of sunflower seed did not materially affect the egg yield,

- there being but a slight increase. Owing to the greater cost of the sunflower seed,

the financial results were in favor of the corn. The results of a test with Leghorn
ii pullets showed that a nutritive ratio of 1:4.95 was much superior to one of 1:6.66.

ir With Plymouth Rocks the results were inconclusive.”

I;,
15d40—No. 7 6
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A caponizing- experiment is also briefl^^ reported. A cockerel and
capon, each weighing 1.9 lbs. at the beginning of the test, were fed

for about 10 months under the same conditions. The capon then

weighed 7 lbs., the cockerel 6.1 lbs. Although there was little ditfer-

ence in weight in the two cases, the meat of the capon when cooked
was regarded as of superior qualitv, as was also the appearance of the

dressed bird.

Aspects of mental economy, M. V. O’Shea {BkI. rnir. ^Visco)lsh^ N'o. 36, pp.
83-198, Jigs. IS, charts 3) .—As stated in the subtitle, the author discusses some phases

of the dynamics of the mind and records observations on the students at the Univer-

sity of Wisconsin. These include the kind and amount of food consumed, statistics

regarding living habits, etc. On the basis of his observations and a review of some
of the literature of the subject, a number of deductions regarding the value of differ-

ent foods, etc., are drawn. These are not always in harmony with the commonly
accepted conclusions of physiologists and specialists in nutrition. The lack of refer-

ences to the great mass of the recent scientific work on the topics discussed is

noticeable.

Compendium for food chemists, A. Bujaed and E. Baier {Hilfshuch fur Nali-

rungsmittelchoiiiker. Berlin: J. Springer, 1900, 2. ed.,j)p. XXIIl-\-454S 155, figs. 8; rev.

in Zfschr. Untersuch. Nahr. n. Genussmtl, 3 [1900), No. 8, pp. 590, 591).—This edition

has been revised and enlarged.

Flesh foods with methods for their chemical, microscopical, and bacterio-

logical examination, C. A. Mitchell [London: Charles Griffin & Co., Ltd., 1900,

p>p. XYfi-336, g)l- 1, figs- 58).—As the subtitle explains, this book is designed as a

practical handbook for physicians, analysts, inspectors, and others interested in the

topics discussed. The structure and composition of flesh foods, their methods of

examination and preservation, and similar topics are treated of, the author’s purpose

being to collect and summarize the records of the many investigations which have

been reported in English and foreign publications relating to these subjects.

Air, water, and food from a sanitary standpoint, Ellen H. Richards and

A. G. Woodman [Neiv York: John Wiley & Sons; London: Chapman A Hall, Ltd.,

1900, j)p. 226, pi. 1, figs. 10).—In a manner designed to suit the needs of students

the authors treat of such topics as air, the problem of ventilation, water—its sources

and jiroperties; water as a possible carrier of infection; food and nutrition, and food

adulteration. The important analytical methods necessary for chemical analyses and

examinations connected with these topics are described. Many tables useful in com-

puting results of analyses and a somewhat extended bibliography of the subjects

treated of are also included.

Cbemical foods in modern times, E. Eichengrun [Ztschr. Angeiv. Chem. 1900,

No. 11, pp. 261-269).—In an address the author discusses some of the recent food

preparations, such as albumoses, peptones, malt preparations, and the like.

Certain determinations introduced in the analysis of bread, A. Scala [Staz.

Sper. Agr. Jtal., 32 [1899), pp. 489-498).—The composition (including calculated

digestibility and power to absorb water) of a number of samples of bread is reported.

One of the samples was made in part and another entirely from Indian corn.

The acidity of flours, Marion and Magnet [Ann. Chim. Anal, et Appl., 5 [1900),

p. 164; ahs. in Bui. Assoc. Beige. Chim., 14 [1900), No. 5, p. 233).—Experiments are

reported and modifications of Balland’s method of determining acid suggested.

The manufacture and adulteration of sausages, M. H. Martel [Public Health,

12 [1900), No. 8, pp. 636-638).—This is an abstract of an article in La Presse Medi-

cale, January 24, 1900. The author describes and discusses the principal methods

of adulterating sausages

—

i. e., (1) by the addition of antiseptic substances, of pre-
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servative salts in excess, or of coloring matters; (2) by the addition of starch, flour,

rice flour, and breadcrumbs; (3) by the use of flesh of animals which have died nat-

urally or have been slaughtered on account of disease; (4) by the use of parts of ani-

mals not usually eaten (as the hides of oxen); and (5) by the use of the flesh of such

animals as the dog, cat, and horse. The methods of detecting adulteration are dis-

cussed in some considerable detail.

Notes on vinegar, J. Edmunds {British Fuad Jour., 2 {1900), No. 20, pp.

210-214).—Discussing malted vinegars, the author states that on account of watering

and bad brewing most of them contain only about 3 per cent of acetic acid. These

vinegars tend to spoil and hence manufacturer.^ often have to resort to the addition

of sulphuric acid to preserve them. A good malted vinegar should contain al)out 6

per cent of acetic acid, but not more than 0.01 to 0.03 per cent of sulphuric acid.

—

C. B. WILLIAMS.

Nutrition investigations in California, M. E. Jaffa
(
U. S. Dept. Agr., Office of

Experiment Stations Bid. 84, pp. 39)

.

—Four dietary studies of infants, one of a foot-

ball team, and one of a family are reported, as well as digestion experiments with an

infant and determinations of the balance of income and outgo of nitrogen. A num-

ber of foods were analyzed in connection with the studies.

Composition of Apios tuberosa, C. Brighetti {Staz. Spec. Agr. Itul., 33 {1900),

pp. 72-75; ahs. in Jour. Chem. Soc. [London'}, 78 {1900), No. 453, II, p. 498).—Anal-

yses of the ground nut.

The digestibility of some nonnitrogeneous constituents of certain feeding

stuffs, G. S. Fraps {Jour. Arner. Chem. Soc., 22 {1900), No. 9, pp. 543-553).—Noted

from another report of this work. (See p. 667.

)

How far is sugar to be recommended as a feeding stuff ? F. Lehmann {Braun-

schweig. Landiv. Ztg., 68 {1900), Nos. 10, pp. 39, 40; 11, pp. 46, 47; 12, pp. 51-53; 13,

pp. 57-59)

.

—A general discussion, quoting the work of a number of investigators.

Beet molasses feeding stuffs, Gerlach {B\. Ziickerrubenbau, 7 {1900), No. 6, pp.

92-94).—The value of several molasses feeds is discussed.

Analyses of prickly pear, F. B. Guthrie (Ap^r. Gaz. New Soidh Wales, 11 {1900),

No. 8, pp. 671-674, pi. 1).—Analyses of the leaves of different sorts of prickly pear

are reported and their feeding value discussed.

Stock feeding, F. C. Burtis {Oklahoma Sta. Rpt. 1900, pp. 120-131).—A general

article on feeding farm animals, with tables showing the composition of common
feeding stuffs.

Experimental pig feeding, J. {Queensland Agr. Jour., 7 {1900), No. 1,

pp. 23, 24).—Results of tests for the purpose of ascertaining the value of cane molasses

when combined with other foods. Pigs fed ground barley required 5.5 lbs. for a

pound of gain and those fed barley and molasses, 5.08 lbs.

Pig-feeding experiments {Bd. Agr. [London}, Ilgit. Agr. Education and Research,

1890-1900, pp. 113-116).—Two pig-feeding experiments at University College, Not-

tingham, are liriefly reported. In the first scalded maize meal was compared with

raw maize meal, no advantage being found for the former method of feeding. Both
lots were fed whey in addition to the maize meal. In the second test sweet and sour

separator skim milk were compared; some grain, principally maize meal, being fed

in addition. The conclusion was drawn that the feeding value of skim milk was not

increased by souring, but, if anything, slightly diminished.

Swine feeding especially relating to the use of succulent foods, C. S. Plumb
{Nat. Farmer and Stock Grower, 4 {1900), No. 1, p>p- 74-78).—A popular article

gathered from various sources and read before the Indiana Swine Breeders’ Associa-

tion, January, 1900.

Fundamental principles of feeding horses for light and heavy work, J.

Shirokikh {Arch. Vet. Nauk., St. Petersburg, 30 {1900), Nos. 2, II, pp. 64-87; 3, II,

])p. 122-142).—A general discussion of the subject.
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Trout culture for farmers, W. E. Meehan {Pennsylvania Agr. Rpt. 1899, ^

pt. 1, })p. 812-323).—Raising trout is recommended as a profitable enterprise for
j

farmers, and directions are given.

Trade in agricultural commodities—animals for slaughter and meat prod-
ucts, A. Dulac {Ann. Agron., 26 {1900), No. 9, j)p. 430-472).—A comprehensive

j

article on the commercial side of animal husbandry, with special reference to ani-
j

mals bred for slaughter.
j

DAIRY FARMING—DAIRYING.
1

j

Corn silage, sugar beets, and mangels—a comparison of their
|

value as dairy foods, H. J. Waters and E. H. Hess {Pennsylvania i

Sta. Rjpt. 1899^ 2P' —A feeding experiment with 3 lots of 3 I

cows each and covering 3 thirty-day periods is reported. During
the entire test all the cows were fed daily 7 lbs. of mixed grain and 6

lbs. of field-cured corn stover. During periods 1 and 3 all the cows '

received in addition silage, sugar beets, and mangels, each in quanti-
|

ties furnishing 2 lbs. of digestible dry matter. During period 2, in

addition to the grain and stover, lot 1 received 6 lbs. of digestible dry

matter in silage; lot 2, 6 lbs. in sugar beets; and lot 3, 6 lbs. in man-

gels. The results of the test showed a slight increase in the amount
j

of butter, and percentages of fat and solids-not-fat in changing from
the mixed ration of silage, sugar beets, and mangels to silage alone,

and a slight decrease in changing from the mixed ration to either sugar I

beets or mangels alone. They are considered, however, as showing
|

no practical difi'erence in the effect of silage and roots upon the yield

and quality of milk, but the mixture of silage and roots is considered

slightly better than the same quantity of either fed separately.

A brief summary is given of previous experiments at the station i

along this line (E. S. K., 3, p. 718; 6, p. 446; 7, p. 976). .

Rye meal and Quaker-oats feed for milk production, H. Hay-
ward {Pe7insylvania Sta. Bui. 62, pp. 8).—An experiment covering 3

periods of 35 days each was conducted with 9 cows to compare Quaker-
|

oat feed and rye meal as feeding stuffs for milch cows. The cows were
j

divided into 3 lots. All 3 lots during the first and third periods and 1
j

cow in each lot during the second period were fed a control ration
j

made up of 2i lbs. of cotton-seed meal, 3^ lbs of corn meal, 2 lbs. r

of new process linseed meal, and timothy hay ad libitum. Dur-
j

ing the second period the corn meal was replaced, respectively, by the
)

same quantity of Quaker-oat feed and rye meal, and these contrasted '

rations were each fed to 1 cow in each lot. Variations in the live weight '

of the animals were small. The average cost per pound of milk and i

fat was highest on the rye-meal ration and lowest on the corn-meal '

ration.
!

“ Rye meal, fed as part of a properly balanced ration, did not materially decrease I

the flow of milk, but was nearly if not quite as efficient as an equal weight of corn
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- meal. The very slight diTerence observed is probably referable to the slightly

greater digestibility of the corn meal.

“Quaker-oat feed, similarly fed, caused somewhat more decrease in the production

of milk than did rye, but the effect was very slight and no greater than would be

expected from the probably lower digestibility of the Quaker-oat feed.”

' The feeding value for milch cows of the solids-not-sugar in

'• molasses, E. Ramm and C. Momsen {Milch Ztg.^ W {1900)^ JVo.

2)j). Ji33-Ji36).—A brief summary is given of a feeding experiment pre-

viously reported (E. S. R., 9, p. 876), in which molasses proved supe-

rior to sugar. In the experiment here reported 5 cows were fed for 4

pei’iods of 4 days each (preceded by preliminary periods) a basal

]-ation of hay, straw, roots, and peanut meal. In addition molasses

(Restmelasse) was fed during the first and fourth periods, raw sugar

during the second period, and raw sugar and molasses distillery resi-

due {MelassescJilemjje) during the third period, the sugar content of

the 3 rations being the same. The cows produced the most milk and

the least butter fat when fed the sugar ration, and the most fat and

solids when fed the sugar and molasses distillery residue. The con-

.
tent of fat and solids in the milk produced on the molasses ration was,

respectively, 3.20 and 11.65 per cent, on the sugar ration 2.84 and

11.32 per cent, and on the sugar and molasses residue ration 3.39 and

, 12.06 per cent. The results are therefore considered as showing that

molasses has a greater feeding value for dairy cows than sugar, and

that the constituents in molasses other than sugar are especially valu-

able in the production of butter fat.

The composition of milk and milk products, H. D. Richmond
{Analyst^ {1900)^ SejA.^ jyjy. '225-231).—Data are summarized for

over 29,000 samples of milk analyzed in the laboratory of the Ayles-

bury Dairy Company. The average for the year was 12.67 per cent

of solids and 3.74 per cent of fat; the lowest fat content occurred in

June and the highest in October. The author deduces a considerable

number of analyses to show that ‘‘all milks, abnormal or otherwise,

conform to the following two rules, which are practically different

modes of expressing the same fact: {a) The solids-not-fat, less the milk
sugar, calculated on the milk devoid of fat, amount to at least 4 per

cent; {b) the sum of the specific gravity degrees and the fat, less 4
times the milk sugar, exceeds 16.”

Timpe’s ^ view that there is a constant relation between the proteids

and fat in genuine milk and his proposition to detect adulteration hy
a divergence from this relation are discussed at considerable length.

The author takes exception to Timpe’s deductions.

Tests were made of paraphenylene-diamin and metaphenylene-
diamin for distinguishing between fresh and boiled milk. The latter,

together with amyl alcohol, was recommended as the best reagent.

1 Chem. Ztg., 23 (1900), p. 1040 (E. S. R., 12, p. 286).
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The composition of clotted cream, the water content of butter, and i|j

analyses of 2 samples of butter made with a butter increase!* are given, h

The latter contained over 20 per cent of water.
I

Milk preservatives, C. B. Cochran {Penmylvania Dept. Agr. Rpt.
j

1899pj)t. l^pp. A77-289).—The author discusses the use of boric acid I

and formaldehyde in preserving milk and the physiological action of
j

these antiseptics on man and the lower animals. The literature of the
|

subject is reviewed, tests are given for the detection of boric acid and
j

formaldehyde, and results of experiments by the author are briefly
j

noted. The antiseptic power of formaldehyde in milk Avas found in h

experiments to be about 50 times as great as that of boric acid. No ‘

difference Avas obserA^ed in the artificial digestion of pure milk and

milk to which formaldehyde had been added at the rate of 1 to 10,000.

Formaldehyde added in large quantities (1:1,000 to 1:200) to milk at

the time of renneting or 6 hours before retarded or prevented coagu-

lation and in other respects modified the action of the rennet. Min-

nows and tadpoles withstood quite well a 1 to 50,000 solution of
|

formaldehyde, remaining alive from 1 to 6 days, while they died in a

few hours iii a solution of corrosiA^e sublimate of the same strength.

“ When we bear in mind the fact that minnows are exceedingly sensi-

tive to most poisons and that the formaldehyde must have been

present in the blood and in eA^ery tissue to the extent of 1 part in

50,000, it shows that some animal tissues, at least, stand formaldehAMe
|

very well.” Microscopical paramecia showed considerable ability to
|

withstand dilute formaldehyde for a time. The author prefers for-

maldehyde to boric acid as a milk and cream preservative, on the

ground that it is less injurious and that ‘‘it is impossible to use

formaldehyde in excessiA^e amounts, since its presence is then betrayed

by the sense of taste.” Objections to the use of preservatives in milk

are considered.
I

Investigations on the cause of the rancidity of butter, R. Rein-

MANN {CentU. Baht. Par.^ 2. AU..^ 6 {1900)^ Alos. 5, p>j)' 1^1-129;

6, pp. 166-176; 7^p)p- 209-211^).—From a review of the literature on

the subject and the experiments covering a variety of conditions, the
|

author arriA^es at the following conclusions: (1) The amount of free

acid formed in butter bears no relation to the rancid taste and odor.

(2) A high content of casein and milk sugar in butter is A^ery favor-

able to rancidiW- (3) The oxygen of the air is not of the importance

in the production of rancidity in butter which has been claimed, since
j

sterile cream butter does not become rancid with the free access of

air. (T) Light does not appear to be of any importance in this con-
|

nection. (5) Under ordinary conditions butter made frbm sterilized
,

cream does not become rancid. Rancidity can be induced, however, i

in a few days by working into it a very small quantity of rancid

butter. (6) The question as to whether the rancidity of butter is due

to the action of micro-organisms or ferments is still an open one.
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^ Examinations of the chemical properties of Danish butter fat,

' E. Holm and P. V. F. Petersen {4.6 . Rpt. Kgl. Yet. Landbohdjskoles

i Lai. iLandokon. Forsdg [Copenhage7i\ 1900., pp. 106).—This work was

extended over 4 years, 1896 to 1900, 7,834 samples of butter from

t about 800 creameries being examined, as well, as butter from indi-

• vidual cows on different farms.

S' Examination of latter fat'in Danish creamery latter.—The refract-

:
ive index of all samples ranged between 48.6 and 54.9, over 80 per

cent of the samples being between 51 and 52. There was practi-

cally no difference in the index of butter from different parts of

Denmark, and but slight difference between that from large estates

• and creameries. Regular seasonal changes were observed in the

refractive index, Reichert number, and iodin number. The average

refractive index for 4 years, Reichert number for 3 years, and iodin

number for 2 vears are shown below:

Average results for Danish butter fat per month.

Month. Refractive
index.

Reiche-t
number.

Iodin
number.

51.0 30.1 u 33.

4

May 51.1 30.0 a 35.

0

a 37.

1

June 51.1 30.4
July 51.6 30.2 a 38.

4

August 52.1 28.8 a39.

0

September 52.6 27.5 41.6
October 52.8 27.

5

44.0
November 51.0 29.6 36.6
December 50.2 30.7 33.0
January 50.5 30.9 a 33.

3

February 50.6 31.0 0 34.5
March 50.8 30.9 0 34.1

Average 51.3 29.8 36.7

a One year only.

The highest values for refractive index and iodin number are coin-

cident with the lowest Reichert numbers, a gradual increase or decrease

of the latter being accompanied by a change in the opposite direction of

the former. A difference of 1° in the refractive index was found to

correspond to a difference of about 3 in the iodin number.

Forty-*four samples of artificial butter of Danish, Swedish, Norwe-
gian, Dutch, and German origin gave refractive indexes ranging from
57 to 61.5°, the minimum, therefore, being 2.1° above the maximum
for pure Danish butter. Mixtures of artificial and natural butter fat

containing 10 to 90 per cent of the latter gave a refractive index iden-

tical with the calculated index in all cases.

The authors show that the quality of butter and its commercial

value stand in no relation to its composition, and that a perfect guar-

antee of purity can not be established by means of chemical standards.

Exainination of latter fat from individual coics.—Six cows were
selected from each of 3 Danish dairy farms, 2 of each lot being fresh

milkers, 2 in about the middle of their lactation periods, and 2 old
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I:
;^i

milking cows. The results of examinations of the butter, monthly, for a

year showed in the case of both new and old milkers that the refractive

index of the butter fat and the iodin number increased considerably

when the cows were let out in the spring, and decreased when they

were changed to stable feeding in the fall.

The changes in the refractive index and iodin number during the

period of lactation follow each other closely, decreasing during the first

3 months after calving, to increase from that time on until the cows

are dry; while the Reichert number changes but little up to the fifth

month after calving, from which time on there is a steady decrease

till drying-off time.

The variations in the case of individual cows are tabulated and com-

pared with those for creamery butter. The general conclusion is

drawn that variations in the chemical properties of Danish export

butter are not due to adulteration, as has occasionally been claimed, ;

but are caused by the natural variations in the butter fat from the

individual cows.—r. w. woll.
|

On the biology of peptonizing milk bacteria, O. Kalischek
{Arch. Ilyg.^ S7 {1900)^ Wo. i, pp. 30-53).—The author’s investigations

were made with a bacterium belonging to the group of hay or potato

bacilli, which, according to Fliigge, are not killed by heating milk to

90-95°. It possessed the property of curdling milk by means of a rennet-

like ferment and then of dissolving the precipitate of casein by means

of a peptonizing ferment. The investigations showed that its growth

in milk was accompanied by a diminution in the milk sugar, which is

believed to be directly connected with the life process of the bacteria.

The inversion of the sugar took place entirely within the cell, and no

ferment capable of inverting milk sugar was formed. The only

decomposition products of the milk sugar which could be identified

with certainty were volatile acids. The fat was not attacked by the

bacteria, and no diastatic ferment was elaborated. The products of

its action on casein were albumose and later peptone, together with

ammonia, volatile fatty acids, and a number of other substances.

fermentative action alone there was produced from the casein peptone,

leucin, and tyrosin, the aromatic oxy acids, and ammonia in small

quantity. Except in its ability to produce oxy acids, the digestive fer-

ment corresponded entirely to trypsin. The rennet ferment produced

b}^ the bacterium was very analogous to ordinaiy rennet.

Studies on the enzyms of cheese, O. Jensen {Ann. Agr. S^iisse^
|

1 {1900)., Wo. J, pp. 159-198).—The object was to study the enzyms

found in cheese, and the role they play together with bacteria in the '

ripening processes. Limburger is taken as a representative of the ii

soft, while Emmenthaler is chosen as a type of the hard cheeses.
f

The author finds 2 enzyms active in the ripening processes of the

2 cheeses, galactase of milk and pepsin of rennet. These enzvms
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pass into the curd in the process of manufacture in sufficient quantity

to produce transformation in the casein. The soft cheeses, h}^ reason

of the niethods of their manufacture, are from the first richer in enzyms

than the hard cheeses, those made by pressure.

To determine the presence of galactase the methods of Babcock and

Bussell were followed (E. S. R., 11, p. 578). As an antiseptic to pre-

vent the growth of bacteria 1 per cent formalin was usually emplo^^ed,

but in some cases ether was used, owing to the restraining action of

formalin upon the action of galactase. This action of formalin is used

as a means of showing the degree of the activity of galactase in cheese

ripening. Analyses of the 2 cheeses at different periods are given,

showing the content of soluble nitrogen, nitrogen not precipitated b}"

phosphotungstic acid, nitrogen in the form of ammonia, and lactic acid.

Just after making Limburger cheese contains a considerable amount
of lactic acid, which favmrs the action of the pepsin and restrains the

action of the galactase. At the beginning the ripening of Limburger
cheese is due wholl}" to the action of the pepsin. This action is limited

little by little by the action of more energetic enzyms, while the acid

present is diminished by the ammonia formed. This action is nat-

urally most active at first at the surface of the cheese, the action pro-

ceeding toward the interior. From the investigations the author

concludes that the transformation of the casein during the ripening of

Limburger cheese is the result of a digestive fermentation in which

the surface of the cheese is the point of beginning, and that this fer-

mentation is due to the action of yeast or bacteria aided at the outset

by a digestive pepsin operating throughout the mass.

The previous work of the author on the ripening of Emmenthaler
cheese has been noted (E. S. R., 11, p. 980). The ripening of this cheese

is accompanied by the processes of salting and drying that in a measure

restrain the different fermentations. Owing to the pressure in the

manufacture this cheese contains at the beginning less lactic acid than

the soft cheeses, which is perhaps favorable to the action of the galac-

tase while in a measure restraining' the action of the pepsin. From his

investigations the author concludes that the transformation of the

casein during the ripening of Emmenthaler is the result of a bacterial

fermentation, in a degree digestive, equally distributed in the cheese

and probably aided in the beginning by the action of galactase.

Variations in the fat content of the milk of individual cows, I. Boy-Esens
{Milch Zfg., 29 {1900), No. 32, jyp- 501-503).—This consists of data from the records

of a number of herds.

A new apparatus for the condensation of milk and other liquids, 0. Hen-
ZOLD {Milch Zfg., 29 {1900), No. 26, pp. 401-403, jigs. 3).—The apparatus is figured

and described and tests are reported. No vacuum is required.

Milk poisoning' in Malta, T. Zammit {British Med. Jour., 1900, No. 2054, pp-

1151, 1152).

The variability of lactic acid bacteria with reference to their capacity for

souring milk, N. P. Schierbeck {Arch. Hyg., 38 {1900), No. 3, jyp- 294-315).—It
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was found possible by experimental means to produce a variation of the lactic acid

bacderia exhibiting a very marked decrease in fermentative ability, and this variation

was perpetuated without change through a long series of inoculations. The culture

obtained is not regarded as a new type, since the decrease in ability to produce acid

appears to be due to unavoidable conditions in the mdritive medium.
Butter making* for select trade and exportation, M. E. ^McDonnell {Pennsyl-

vania Dept. Ayr. Rpt. 1899, ]jt. 1, pp. 263-377 )
.—The author gives notes on the dairy

industry in Europe and discusses methods of manufacture and qualities required in

butter, especially that intended for shipment to foreign countries. The topics con-

sidered include the handling of milk, pasteurization of cream and skim milk, selec-

tion and use of a starter, securing uniformity in ripening, and churning, working,

salting, coloring, packing, and storing butter.

Th.e suppression of goat’s milk in the manufacture of Emmenthaler cheese,

R. Steixegger {Milch Ztg., 39 {1900), Xo. 31, pp. 486,487 ).—Experiments are cited

as showing the inferiority of goat’s milk as compared with cow’s milk in the manu-
facture of this cheese.

VETERINARY SCIENCE AND PRACTICE.

Report of the State veterinarian, L. Pearson {Pennsylvania

Deyit. Agr. Ppt. 1899^ pt. i, pjp. IJfPlSJf).—It is stated that the

repressive measures adopted against glanders have resulted in the

nearl}^ complete extermination of this disease in the State. Anthrax

was reported from 12 counties during the year, and animals were

vaccinated against this disease on 83 different farms. The author

believes that the spread of anthrax is due largely to the neglect of

anthrax carcasses, which should be burned with great care. Blackleg

w^as reported from 8 counties during the year. It is recommended
that blackleg carcasses should be burned, as in the case of anthi'ax.

Rabies occurred in 12 counties among dogs, horses, hogs, sheep, cattle,

and man. Observations made on cerebro-spinal meningitis indicate

that contaminated water may be favorable to the outbreak of this dis-

ease. During the year, 56,387 doses of tuberculin were sent out from

the laboratoiy for testing dairy cows and breeding cattle in the State.

Hog cholera occurred in 16 counties. The outbreaks in most instances

were traceable to infected hogs shipped from the West or South.

Malignant dysentery of calves ma}" be controlled, according to the

author, by the removal of cows from the infected premises 6 or 8

weeks before the calves are born. Brief notes are also presented on

actinomycosis, contagious ophthalmia, and sheep scab.

Summary of the year’s pathological investigations, J. A. Gil-

RUTH
( Veterinainan., 7S {1900), JVo. 870, pp>. 301-315).—Brief notes are

given of an outbreak of actinony^cosis. The author studied a number

of cases of parasitic gastritis in calves. The disease was quite general

and occurred chiefly during the winter months. The symptoms were

acute and watery diarrhea lasting from 14 to 28 da}^s, and resulting

in death. The disease was due to a parasitic worm {Strongylus cer-

vicornis). The author believes the predisposing causes to this disease

:
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were found in improper feeding and lack of shelter, which lowered the

vitality of- the animals.

Red water is reported as prevalent in certain districts, especially on

dairy farms, where it was invariably associated with injudicious feed-

ing of turnips.

The chloral hydrate treatment for milk fever is reported as giving

satisfactory results in the hands of many farmers. The Schmidt treat-

ment has been tried with still better results.

Notes are also given on the etiology and treatment of cirrhosis of the

liver in cattle and sheep, septicaemia in domesticated animals, acute

congestion of the kidneys in lambs, etc.

Annual report for 1899 from the principal of the Royal Veteri-

nary College, J. McFadyean {•lour. Roy. Agr. Soc. England..^ 3. ser.^11

{1900). Xo. 1-, 93-109).—The author gives brief notes on the preva-

lence during the year of anthrax, glanders, pleuro-pneumonia, rabies,

and swine fever. Considerable work was done on tuberculosis in cattle

and in sheep, 11,151 tuberculin tests in cattle having been reported

during the year. The percentage of tuberculous animals was 21. Brief

notes are given on the symptoms and course of tuberculosis of the

udder. One case of tuberculosis in sheep is reported and the author

states this is the first indubitable case among’ British sheep. Suspected

material from this sheep was inoculated into rabbits and resulted in

producing the typical lesions of tuberculosis.

The author makes a report on a new disease of the dog which was

observed in various parts of southern England and is believed to be

identical with the disease which was reported as very fatal to dogs in

parts of Germany during the autumn of 1898. The principal symp-

toms of the disease were prostration and vomiting. About 75 per cent

of the cases were fatal and the average duration of the disease was

from 1 to 6 days. The disease is readily distinguishable from distem-

per b}^ the fact that it attacks more frequently old dogs.

Brief notes are presented on sarcoptic mange of cattle, the African

horse-sickness, and the curability of glanders. The last two subjects

have already been referred to at greater length (E. S. R., 12, p. 292).

Plasmodiophora brassicse as a cause of tumors in animals, W.
PoDWYSSOTZKi {Ceuthl. Bali. u. Par., 1. Alt., 37 {1900), AT?. 3, gyp.

97-101).—The author instituted experiments in hypodermic and intra-

peritoneal inoculations of this organism in rabbits, guinea pigs, frogs,

and axolotl. Tumors of true parasitic origin were produced and the

author states the results of his experiments as follows: Tumors may
be produced in animals by inoculation with Flasmodtopliora lyrassicce.

The tumors are of mesodermal origin and arise as the result of a

hypertrophy and proliferation of the thick connective tissue. Spores

of this organism are formed in the cells of the tumors either singly or

in large numbers. The spores are present in larger numbers in the
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older tumor cells than in those of more recent origin. The nucleus of M\

the cells which are filled wfith spores is rich in chromatin considerably 5

1

enlarged and shows a decided proliferation. In some of the spores a I

'

progressive metamorphosis of their nuclear substance occurs, as the 5

result of which 2 or 3 nuclei appear in the place of one. In the

tumors produced b}^ Plasmodiojyliora hrassicce, the phagocytosis which '

was caused by the presence of the organism seemed always sufficient

to bring about the ultimate destruction of all the parasites.

White scour in calves {Farmers’ Gaz.^ 59 {1900) ^No. S^^). 50).—Ten
cows were divided into 2 lots of 5 each. In lot A the cows were fed

in the ordinary way, but the calves, as soon as born, were put in a

clean house, and fed 4 times a day a small quantity of new milk with

a little warm water in it. Each calf was fed separatel}% and after 3

weeks received a little separated milk and barley meal. In lot B the

cows were fed for about a month before calving on 10 lbs. of bran and

meal mixed in the morning and evening. The milk from these cows

was given to their own calves, each calf being fed 3 times a day for a

fortnight. After this period they were fed twice a day on fresh milk

mixed with separated milk and barley meal.

The results of these experiments indicate conclusively the impor-

tance of careful feeding of calves and constant attention to cleanliness.

No calves died from lot A while 2 died out of lot B, and of 14 calves

treated in the ordinary wa}^, 9 died.

A report on tuberculosis of cattle, L. Pearson and M. P. Rav-

{Pennsylmnia De2:>t. Acjr. PjA. 1899, jA. 1^ 2P' S23-533).—The
authors present a general historical account of the development of

knowledge concerning this disease, together with a discussion of the

means and extent of distribution, prevalence, importance, and meth-

ods for controlling this disease. From numerous tests made by the

Pennsylvania Live Stock Sanitary Board, 12.2 per cent of cattle in the

State reacted to tuberculin.

Experiments were conducted with guinea pigs which were kept in a

compartment in the lower end of nosebags attached to tuberculous

cows. The guinea pigs were thus forced to breath the air expired by
the tuberculous animals. Twelve guinea pigs were used in these

experiments, and were exposed for periods vaiying from 2^ to 26

hours. None of them became infected. Two lots of guinea pigs

inoculated with tuberculosis were kept in light and dark boxes, respec- M'

tivel}". One lot was placed in a box with a glass front and the top and M
back made of wire netting covered with white cloth. The other lot

was placed in a box of equal size made of wood painted black inside
j|

and a wire netting back covered with black cloth. The guinea pigs in g
the light box lived from 5^ to 6 days longer than those in the black Ml

box. This experiment indicates the effect of light in checking the

development of tuberculosis. |
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Experiments were made upon 3 tuberculous cows well fed upon a

wide ration, with the result that all 3 cows improved noticeably in

condition for a period of a year before yielding to the general prog-

ress of the disease.

The authors discuss the problem of checking tuberculosis b}^ good

conditions of life and sanitation, the relation of bovine tuberculosis to

public health, the disposition of the flesh of tuberculous animals, the

pathological anatomy and bacteriology of tuberculosis, the nature of

tuberculin, the symptoms of tuberculosis, the value of the tuberculin

test, and the measures adopted in different countries for the suppres-

sion of this disease. An account is given of the regulations of the

State sanitary board for the control of tuberculosis. Detailed reports

are given from herd owners on losses from tuberculosis and on the

condition of inspected herds.

The danger of spreading tuberculosis by means of milk, and
regulations for preventing this danger, Kuhnan {Berlin. Tier'drztl.

Wchnschr.^ 1900^ No. 5, jpp. 4.9-52).—This article contains a critical

review of the literature upon the subject of tubercle bacilli in cows

milk. The commission of the German Dairy Union has recently

adopted resolutions, which are in the nature of a proposed bill, pro-

viding that all milch cows are to be inspected with reference to the

presence of tubercle bacilli in their milk. The milk of suspected cows

before being used must be heated to a temperature of 85° C. Every
cow which is found suffering from tuberculosis of the udder is to be

destro}^ed, and indemnity is provided ranging from $12 to $75.

Experimental researches on symptomatic anthrax, E. Le-

CLAiNCHE and H. Vallee {Ann. Inst. Pasteur., 14 {1900)., No. pj>. 202-

223).—The authors give a brief critical review of the literature relat-

ing to the micro-organism of symptomatic anthrax and discuss the

biology of this organism. The organism is strictly anaerobic, and it is

difficult to obtain pure cultures. The organism of symptomatic anthrax

produces a toxin which is capable in itself of producing serious lesions

and death. The pure spores when deprived of the toxin are unable to

germinate or produce an infection even when introduced into the

tissues in large doses. The resistance of the organism to symptomatic

anthrax depends upon phagocytic action. All conditions which pre-

vent or hinder phagocytosis are favorable to infection.

Experiments in the treatment of infectious mammitis of cows,
E. ZscHOKKE {Landw. Jahrb. Schweiz., 14 {1900), No. 2, p}?. 56-62).—

The author presents tables showing the percentage of infectious mam-
mitis as determined by the examination of milk samples; from 1891: to

1899. Tables show that the disease has become more frequent from year

to year. It is most common during the summer months, or during the

time when the greatest yield of milk is obtained. The d'sease appears

as an enzootic or epizootic. From 2 to 4 animals became infected one
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after the other in each of -i different localities. In some cases the
j

micro-organisms occurred in short chains or masses, while in others I

they were in long chains. These are believed to be mere forms of one
i

species of streptococcus. Inoculations of 20 cc. of fresh milk from a

cow suffering from infectious mammitis were made into the udder of
;

2 healthy cows and 2 goats. One of the cows and one of the goats
I

developed the disease in the ordinary period of from 3 to 5 days. The
|

other goat proved to be immune, while the second cow gave signs of
:

the disease after a period of 2 Aveeks. Therapeutic experiments were
tried on a pregnant cow, Avhich Avas infected in 3 quarters of the udder

|

with this disease. The green fodder whicja the animal had recently
j

received was replaced Avith hay. After a period of 20 days the milk
|

of this animal became clear and there was less sediment, and one Aveek
j

later the streptococci entirely disappeared from the udder. The ani-

mal had recovered without treatment. Experiments in injecting iodid

of potash 1:1,000 parts and itrol 1:1,000 parts in lukewarm water into

the infected quarter of the udder after milking were without effect in

destroying the micro-organisms. The same Avas true where antistrep-

tococcus serum was tried, up to 30 gm. per day for 1 days.

The colloidal silver preparation also had no effect in curing the

mammitis, 50 gm. of this substance in a 1 per cent aqueous solution

being injected into the jugular A^ein. Better results were obtained by
the use of citrate of sih^er in the form of a sah^e containing 2 parts

citrate of silver, 10 parts of camphor, and 88 parts of oil. This salve was

thoroughly rubbed into the skin of the udder for a period of 8 days in

the case of a cow infected with mammitis in all 1 quarters. The milk i

gradually became clearer and the number of streptococci diminished

until the milk was found to be normal at the end of 16 days. Experi-

ments with a sah^e containing cantharides indicated that this substance

when thoroughly rubbed upon the skin of the udder produced a cure,
i

or decided improvement, in every case. The secretion of milk, how-

e\"er, was much diminished, and either ceased entirely or remained

much below the normal. It was found that even when all possible

antiseptic precautions were observed the disease was spread by draw- ^

ing milk from an infected quarter of the udder and that the other
|

quarters of the same udder, or the udders of other cows, were more
I

apt to become infected than when the milk from infected udders was

not drawn. Accordingly it is recommended to cease milking parts of

the udder affected as soon as the disease is discovered.

Stomach worms in sheep, J. F. Hickman {Ohio Sta. Bui. 117,

jjp. 197-'21^, figs. 2).—Rather serious losses of sheep have been expe-

rienced in Ohio since 1896 from attacks of a stomach worm {Strongylus
'

contortus). The author gives a brief description of the worm and an -

account of the method of infection, the symptoms, and the forms of

treatment which have already been recommended for this parasite.
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Experiiiients with the turpentine remedy were not satisfactory, and

in the summer of 1898 the author began experiments with the 1>enzine

treatijienl as recommended by Prof. C. Julien. Gasoline was substi-

tuted for benzine as being more conveniently purchased. One table-

spoonful of common gasoline was emulsilied in about 1 oz. of flaxseed

tea and given as a drench to each lamb. This treatment seemed to

check the trouble, and no yleaths occurred after the treatment was

begun. In applying this method the lambs were housed in the even-

ing and kept with nothing to eat until 10 o’clock the following day.

The gasoline was then administered and the lambs kept without food

or drink for 3 hours longer. This treatment was given for 3 days in

succession, and after an interval of a week the same 3 days’ treatment

was repeated. If improvement is not noticed in all the flock, the third

treatment should be given after an interval of 10 days.

In the spring of 1899 the station began an experiment to determine

the method of infection by this worm. A number of lambs of diff'erent

breeds were divided into 2 equal lots, lot 1 being kept in after reaching

the age of 1 month, and lot 2 allowed to feed on the pasture with the

ewes. In lot 2, 7 lambs died and all of them were given the gasoline

treatment. Lot 1 was kept in until the middle of September, when

they were allowed to pasture on a patch of rape. No deaths occurred

in this lot.

The feed, for lot 1 up to September 20 cost about 11^ cts. per head more
than for lot 2, but T head of lambs were lost from lot 2, so that the

estimated cost of each lamb up to September 5 was 65 cts. in lot 1,

and 91 cts. in lot 2. The gain in weight was greater in lot 2 than in

lot 1, the difi'erence varying from 3 to 5 lbs.

The labor involved in keeping the lambs housed is perhaps the

greatest objection to this method of preventing infection, but this

difliculty would be parth" removed by having rape for earh’ pasture

for these lambs, and by turning them on second crop clover.

Certain difficulties have been experienced by some sheep men in

administering the gasoline treatment, but the author thinks these diffi-

culties can be largely avoided by setting the sheep on its rump before

giving the drench.

In the experiments carried on by the station, 1,000 doses of gasoline

were given with the drench bottle with the loss of but one sheep.

The condition and behavior of sheep subsequent to treatment with

gasoline indicates that this method does not injure the digestive system.

The action of desiccation and heat on sheep-pox virus,

L. Duclert and A. Conte (A?i?h Ecole Nat, Agr. Montgyellier^ 11

{1899-1900)^ gyp. lJfl-15If).—During experiments conducted by the

authors it was found that desiccated sheep-pox virus preserved for 14

hours at the freezing point did not lose its virulence. Previous exper-

iments had shown that a temperature of 25^ C. was most favorable for
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producing a gradual modification of the virulence of this virus.

Desiccated sheep-pox virus was subjected to this temperature for

periods varying from Id to 2d days. The inoculation of experimental
animals was performed each day during the time that the virus was
exposed to this temperature. A gradual diminution in virulence was
noticed after the sixteenth day. A temperature of 30° C. was found
to produce a too rapid and irregular modification of the virulence.

A diagnostic lesion in rabies, J. A. Gilruth
( Veterinarian^ 73

{1900)^ JSfo. 870
, pp. 315-319).—The lesions heretofore described as

diagnostic of rabies, such as vascular lesions, pigmentary atrophy,

rabic tubercles of Babes, and the cellular lesipns of Golgi, are consid-

ered unreliable. Peculiar lesions have been discovered in the periph-

eral, cerebro-spinal, and sj^mpathetic ganglia which are regarded as

specific in character. The action of the rabies virus is made manifest

by proliferation of the cells of the endothelial capsule, which causes

a destruction of a number of nerve cells. It is stated that the com-
parison of a section of a normal spinal ganglion of the dog with a

similar one taken from an animal dead of rabies renders the diagnosis

extremely easy.

An outline of a law regulating’ the slaughter of animals and inspection of

meat {Arch. Beut. Landw. Baths, 24 {1900), pjj. 45-58).—A report on the discussion

of this subject at the twenty-eighth meeting of the German Agricultural Commission.

Remarks on plague in the lower animals, F. G. Clemow {British Med. Jour.,

1900, Nos. 2054, PP‘ 1141-1146; 2055, pp. 1216-1219).—The author gives detailed

notes on the occurrence of plague in a large variety of animals, among which mention

may be made of monkeys, rats, mice, squirrels, guinea pigs, marmots, rabbits, dogs,

cats, horses, sheep, goats, pigs, cattle, vultures, etc. Rats may become infected with

this disease from the soil, grain, flesh of other animals, rags, and insects.

An experiment in the transmission of syphilis to two calves, M. P. Ravenel
{Jour. Comp. Med. and Vet. Arch., 21 {1900), No. 5, jop. 264-268).—Two experiments

were made upon calves, during which syphilitic material was rubbed into scarifica-

tions of the skin. The subsequent history of these cases indicated clearly that the

disease was not transmitted to the calves. Both calves were tuberculous, and this

may be of significance from the known fact of the especial susceptibility, of tubercu-

lous human patients.

An outbreak of tuberculosis among cattle at an altitude of 7,000 feet,

S. W. McCluee {Jour. Comp. Med. and Yet. Arch., 21 {1900), No. 7, p. 410).—Five

years previous to the outbreak of tuberculosis on this ranch, a Jersey bull had been

imported from an eastern breeder. The bull later developed symptoms of tubercu-

losis and died. Three other cattle belonging to the herd died with the same symp-

toms. On investigation by the author, 5 other animals were found to be tuberculous

and were killed and examined. These cattle had not been in a stable, but were

allowed to range freely under conditions which would seem to be exceedingly unfa-

vorable for the development of tuberculosis.

Tuberculosis of the udder in cows, A. Bergstkand {Landtmannen, 11 {1900),

No. 27, pp. 425-428).—This is a detailed discussion of the results obtained by Kiihnan

in his investigations on this disease.

Tuberculosis of the udder, H. Lermat {Jour. Agricole [Pans], 11 {1900), No.

126, p. 161).—Brief statistical notes on the prevalence of mammary tuberculosis.
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Note on examination of milk for tubercle bacilli, E. W. Hammond {Jour. Comp.

Med. and Yet. Arch., 21 {1900), Xo. 7, p. 395).—The author dilutes milk which is to

be examined with an equal quantity of water. It is then centrifugalized for about

half an hour by means of an electric centrifuge. The sediment is then removed with

a fine pipette and a drop of this substance placed on a clean cover glass, dried, and

finally stained by. the ordinary method: As a result of diluting milk with an equal

quantity of water, so little fatty material is thrown down in the sediment that it is

unnecessary to use ether or other reagents to dissolve out the fat.

Tuberculin investigations 11 {1900), No. 25, pp. 402-405).—

A

summary of the results from tuberculin injections with notes on the tuberculin prob-

lem in different parts of Sweden. Rather conclusive evidence is obtained in 1 case

of the transmission of tuberculosis from man to animals.

The most important tuberculins; tbeir preparation and differences, Bauer-

MEiSTER {Arch. IPm. u. Prakt. Tliierh., 26 {1900), No. 4~5, X)p. 301-324).—The author

gives a detailed discussion of the different methods of preparation and different com-

position of about 30 kinds of tuberculin. Some tuberculins contain certain constitu-

ents of the media upon which the tubercle bacilli were grown while other tuberculins

are so prepared as to exclude all substances except the immediate products of the

tubercle bacillus.

Measures to be adopted against outbreaks of anthrax in summer, W. W.
Flach {Landtmannen, 11 {1900), No. 20, pp. 309-315).—A general account of the

means of transmission of anthrax, together with a discussion of the sanitary measures

which should be adopted to prevent the spread of this disease.

Means of preventing Texas fever, L. L. Leavis
( Oklahoma Sta. Rpt. 1900, pp.

26-28).—Popular notes on the etiology and methods of treatment for this disease.

Blackleg: Its nature, cau^e, and prevention, A. T. Peters {Nebraska Sta.

Bid. 65, pp. 107-132, figs. 8.)—This bulletin contains a popular discussion of the

general subject of blackleg, including the symptoms and etiology of the disease, and
detailed directions for making preventive vaccinations against blackleg.

A comparative study of the bacillus of malignant oedema and of blackleg,

E. Leclainche and H. Vallee {Ann. Inst. Pasteur, 14 {1900), No. 9, pp. 590-596 ).

—

From inoculation experiments with these micro-organisms, the authors conclude that

there is a close biological connection between the two. The organisms may be dif-

ferentiated by the fact that in the serous fluid of specific oedema, in the peritoneum

of the guinea pig, the bacillus of malignant oedema appears in the long forms which
are regularly absent in the case of the bacillus of blackleg. The methods of immuni-
zation which are applicable to blackleg may also be used against malignant oedema.

Immunization of an animal against blackleg does not imply an added resistance to

the bacillus of malignant oedema.

Pneumomycosis due to Aspergillus fumigatus, L. Pearson and M. P. Raa'enel

{Jour. Comp. Med. and Vet. Arch., 21 {1900), No. 8,pp. 451-465, figs. 4 )-—The authors

give a critical review of the literature of this subject, together with notes on the cul-

tivation and description of the mold. A Jersey cow after giving evidence of a diseased

condition for a period of 6 months died, and upon examination the lungs were found

to contain large quantities of the hyphse and fruiting heads of Aspergillus fumigatus.

The lung most affected was exceedingly emphysematous and gave a crackling sound
on being rubbed. The cow did not react to the tuberculin test which was given

some time before death, but upon post-mortem examination 4 or 5 caseous calcareous

nodules Avere found in which the tubercle bacillus was present. It is suggested that

the infection by the mold may have interfered with the turberculin test.

On carcinoma in cattle, L. Loeb and G. Jobson {Jour. Comp. Med. and Vet.

Arch., 21 {1900), No. 7, pp. 385-394) •—In the 2,514,446 head of cattle received at the

Chicago Stock Yards during the year 1899 49 cases of carcinoma Avere found. In all

15440—No. 7 7
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60 cases of carcinoma were examined by the authors, of which 59 were in cows and
only one was in a steer. One of the most frequent locations for the heginnin^ of

carcinoma in cattle is in the eyelid in cases where foreign bodies enter the conjunc-

tival sac through the running of the tear fluid and the motion of the nictitating

membrane of the eye. In the study of these cases the authors noted a constant

absence of metastasis in the deep lymph glands and other organs.

Sorg-hum as stock food, W. Thompson
(
llAs/ Vk(jinia Farm Rev., 6’ {1900), No. 9,

pp. 287, 288).—This article is reprinted from the LouiMana Planter. The author .

relates the circumstances of loss of stock from eating sorghum on his own estate, and

suggests that the explanation of fatal results from eating sorghum is not to he found

in i)oisonous principles, but rather in the sticky nature of sorghum leaves, which

causes them to adhere to the larynx, thus strangling the animals.

The susceptibility of camels to rinderpest, Tartakowsky {Arch. Sci. Biol.

Petersburg'], 8 {1900), No. 1, pp. 11-36).—Numerous ex*i:)eriments by the author indi-

cate that while rinderpest assumes a mild form in the camel, the disease may, never-

theless, he carried by such animals and they should be included in quarantine

regulations for the prevention of rinderpest.

Hog- cholera, L. L. Lewis {Okiahoma Sta. Rpt. 1900, pp. 29-32).—Brief notes on

the causes, symptoms, and treatment of this disease.

Swine fever, A. H. Cory {Queensland Agr. Jour., 7 {1900), No. 3, j)p. 279-281 ).

—

The author describes the chief symptoms of various infectious swine diseases, of

which swine fever, swine erysipelas, and swine plague are the most important.

Some difficulties associated with the eradication of swine fever, E. Peacey

{Jour. Comp. Path, and Ther., 13 {1900), No. 3, pp. 236-239)

.

—Notes on methods for

diagnosing this disease and for distinguishing it from swine erysipelas and from

necrotic pneumonia of swine. These 3 diseases are considered by the author to be

the epizootic diseases of the pig.

Second contribution to the study of the morpholog-y of Bacillus mallei, B.

Allerio {Centbl. Bali. u. Par,, 1. Abt., 28 {1900), No. 12-13, pp. 353-359, figs. 26).—
The author describes in detail the various forms assumed by the glanders bacillus

when grown upon different cultural media. White mice have been quite generally

stated to be refractory to glanders. Inoculation experiments by the author on

white, gray, and black mice resulted in the death of the white mice after 18 days

with numerous small glanderous tubercles. The black and gray mice did not become
infected.

Hydrophobia, C. W. Eddy {Agr. Student, 6 {1900), No. 8, pp. 158, 159).—A dis-

cussion of the symptoms of rabies, especially in the dog, with notes on the mortality

of this disease.

The rapid diagnosis of rabies, M. P. Ravened and D. J. McCarthy {Jour.

Comp. Med. and Vet, Arch., 21 {1900), No. 7, pp. 404-406).—The authors examined
the spinal cord, medulla, and intervertebral ganglia in 6 cases of rabies which were

submitted for diagnosis. Two of the cases were dogs and 4 rabbits. The tissues

were sectioned for the most part without embedding, although celloidin was used in

some cases. In all cases constant changes were noted in the intervertebral ganglia.

The ganglia from rabbits showed the most advanced changes. In both dogs distinct

changes were produced in the cells of these ganglia and their capsules. The medulla

of all cases were examined for the rabic tubercles of Babes. These tubercles were

present in 5 out of 6 cases, but the method is not considered so practical for rapid

diagnosis as the other just described.

Antirabies vaccination in St. Petersburg, V. Kraiouchkine {Arch. Sci. Biol.

[St. Petersburg], 8 {1900), No. 1, pp. 96-101).
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TECHNOLOGY.

Studies on cider {Seumlne Ayr., 20 {1900), No. 100 p. 265).—

A

brief review is here given of a report by L. Seg'uin and F. Pailhert of

investigations on the comparative value of diffusion and of grinding

and pressure for cider-making at the National School of Agriculture

at Rennes. The results secured in these trials are summed up as fol-

lows: (1) By diffusion as concentrated a must can be obtained as the

pure juice of the apple; (2) cider obtained from the same lot of apples

is of equal value, whether made from juice obtained by diffusion or l)y

pressure; and (3) fermentation takes place with equal rapidity in apple

musts of equal density, whether obtained b}" diffusion or by pressure.

From analysis it was found that maceration increased the yield, and

also the sugar, acidity, mucilage, and the ash in the musts and dimin-

ished the tannin in solution. “If the pulps are exposed fora long

time to the air or frequently shoveled over, the tannin disappears and

the musts are nearly colorless.”

Investigations into the manufacture of cider, F. J. Lloyd {Bd.

Ayr. [^London]^ Bpt. Ayr. Education and Research., 1899-1900^pp>. 133-

136).—The specific gravity, solids, and acids of 61 samples of fresh

juice from the press examined during T years (1893-1899) are reported,

and accounts are given of the successful use of thin cloths in the presses;

the injuiy to cider by the evolution of hydrogen sulphid in casks which

had been sulphured, or “matched,” previous to use; an examination

of early-made juice which showed that it does not contain anything

which should prevent the production of good cider, in spite of the tra-

dition that early-made cider is never good; a trial of selected yeasts

which showed that “a far better cider can be produced by the emplo}-

ment of a selected }^east than hj the uncontrolled miscellaneous fermen-

tation which is now mainlj^ relied upon to produce cider;” and an

investigation of “oily” cider which indicated that this trouble, like

ropiness in milk, is due to a living organism, the nature of which was

not determined. Mixing oily cider with pomace and repressing was

apparently effective in correcting the defect.

Wines and wine making, A. G. Fokd {Oklahorna Sta. Rpt. 1900.,

pp>. 76-83).—This article discusses the principles of wine making,

describes the methods in common use, and reports analyses of IT sam-

ples of Oklahoma wines, analyses of 7 of these samples being repeated

at the end of a 3^ear to determine the changes which had taken place.

It was found that at the end of the 3^ear there was a slight decrease

in alcohol and an increase in acids and solids.

The practical recommendations made areas follows: “Everything
about the wineiy should be kept perfectly clean; onty sound, ripe

grapes should be used
;
the temperature during fermentation should

be kept between 75 and 85° F.
;
the wines should be racked until no

further sediment is deposited.”
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Theoretical and practical treatise on the manufacture of beet sugar,
P. Horsindeon {Traite theorique et p'"atique de la fabrication du sucre de hetterave.

Paris: E. Bernard & Co., 1900, 2. ed., vols. 2, pp. XI 1092, pis. 5, figs. 207).

Cane sugar, W. L. Bass {New York: W. L. Bass, 1900; pt. 1, p>p. 47, figs. 5; pt. 2,

pp. 52, figs. 19; pt. 7, pp. 36, figs. 2; pt. 10, pp. 23, fig. 1).—Contents; pt. 1, Defeca-

tion and elimination
;
pt. 2, Transportation; pt. 7, Scum and by-products; pt. 10, Bag-

ging and handling.

Rational fermentations (vinegar, cider, hydromel, alcohol), G. Jacquemin
{Les fermentations rationnelles {vins, cidres, hydromels, alcools). 3falzeville—Nancy: E.

Thomas, 1900, pp. Vll + 878, qds. 20, figs. 57)

.

Cotton-plant by-products {Tradesman, 44 {1900), No. 7,p. 60).—Discusses briefly

the proposed utilization of cotton hulls for paper making and a process for removing

gum from the oil, thus giving it quick-arying properties and fitting it for use as a

substitute for linseed oil. .

On the p»at industry, H. Steinmetz (
A". Landtbr. Akad. Handl. Tidskr., 39 {1900)

,

No. 2, pp. 109-111)

.
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AGRICULTURAL ENGINEERING.

Wells and windmills in Nebraska, E. H. Barbour
( Water Sujojoly '

and Irrigation Pagoers^ U. S. Geol. Survey, Wo. 29, pp. 85, pis. 27,

figs. 25).—In addition to an account of homemade windmills and other

water lifts which have already been reported on in a bulletin of the

Nebraska Station (E. S. K., 11, p. 896) this bulletin discusses the

importance of the water resources of Nebraska; the action of water

underground, including sheet water, artesian water, conservation of
I

soil moisture, pollution of water, surface and seepage water, and
i

fluctuations of water level; methods of raising water in general; pre-

cipitation in Nebraska; surface water available for irrigation; supply

for towns and cities; salt water; and blowing wells.
;

‘
‘ The aubject-matter of this paper is related to water conservation in the small

way. Throughout the Great Plains region the supply of water is so scanty and so

widely disseminated that as a rule it will be impracticable to provide great storage

reservoirs or other works of considerable magnitude. On the other hand, for the
;

utilization of the resources there must be innumerable attempts to employ the small

amount of water almost e^rywhere available; and this can be done most econom-

ically through the use of the ever present force of the wind. Thus windmills through-

out at least one-fourth of the United States must ever be inseparably connected with

the utilization of wells and with the development of the country. ” !

Water resources of the Lower Peninsula of Michigan, A. C.

Lane
( Water Supply and Irrig. Papers, U. -S. Geol. Survey, No. SO,

pp. 97, pis. 7, -figs. Ifi).
—“This material is a portion of the outcome

of Dr. Lane’s studies in connection with the geological survey of the b

State of Michigan, supplemented by statements received in reply to 1

circulars sent throughout the Lower Peninsula of Michigan to well
j

drillers and others likely to be well-informed and interested in the
|

subject. The facts thus gathered have been collated with the result of
|)

2 months’ field work during the autumn of 1897.” Only the general iq

conclusions from this work are presented in this bulletin, detailed data

§
N,



AGRICULTUEAL ENGINEERING. 695

f regarding analyses and descriptions of the supply at different places

I being omitted. The report discusses the uses of the waters of this

I region ^for navigation, transportation, power, and domestic and tech-

I
nical purposes, as well as the climate of the region and its superficial

^ geology and topography, and deeper wells and Paleozoic stratigraphy.

t Barns, D. O. Nourse {Virginia Sta. Bui. 106., gB- 101-W8^ pis.

f figs. 2).—The specifications of a wooden hillside barn erected at the

< station at a cost of between |l6,000and ^7,000 are given in full and the

plans are briefl}" discussed. The main features of the barn are a hay

i and grain barn facing north, back of which are box stalls with storage

;
space above, silos at the ends, and 2 wings with stalls for stock,

running north and south, and partly inclosing an open court.

‘
‘ The hay and grain barn, 40 by 100 ft. in size, faces the north, and loads may be

taken in at this side and on the second floor. By this means all grain, as corn, oats,

mill feed, etc., may be conveyed to bins at the left, and run by chutes to the mixing

and feed room below.
‘

‘ Over these bins is a large space, in which hay or fodder may be kept. At the
' right, on entering the driveway, is a space 40 by 42 ft., and extending from 12 ft.

below driveway to comb of roof 30 ft. above it. This can be conveniently divided

into 9 spaces for various kinds of hay, to be fed to classes of animals as desired. All

hay is unloaded from wagons by hay carrier. . . . While unloading, the wagon
stands on a set of flve-ton hay scales, offering an easy opportunity for weighing all

hay and grain products. Close by the cribs is a corn mill, and the meal, as it is

.
ground, drops to the feed room below. . . .

‘
‘ Beneath the driveway will be placed a gasoline engine to run the machines men-

tioned, besides the silage cutters, etc. The walls of the engine room are to be of

metal, except the back, which will be the foundation wall. . . .

“At the eastern end of the lower floor is situated an offlce. . . . Next that is a

herdsman’s room. ... In the rear of this room is an apartment set off for keeping

the supplies needed about the barn—shovels, forks, sacks, oil, rope, etc.
‘

‘
‘ Leaving the hay barn downstairs, we step into a long feeding passage in front of

the box stalls. Of these there are 10, each 9 by 10 ft. in size, arranged with a small

door leading to the passage in front, and most of them with doors outward to the

- open court. These are used for bulls, farrowing cows, and young calves. Above the

passage mentioned is a long room, 10 by 80 ft.
,
entered by a door from the driveway

above, that will be used for various purposes, mainly for the keeping of rough fod-

ders used in experiment work. ’ ’

Of the 2 wings opening out of the feeding passage the west is

arranged for 12 horses, 21 head of j^oung heifers and bulls, and 10

steers; the east is arranged to accommodate 52 milch cows. Special

precautions were taken to provide an abundance of light and air in

these wings.

“They are 10 ft. from the floor to the plate behind the cattle, 18 ft. 6 in. to the

plate over the animals’ heads, and 23 ft. 6 in. to the comb of roof. . . .

‘
‘ The center over feeding floor runs up with vertical sides above the roof over the

cattle. By this means we get windows that swing on pins in the center of sash, that

. may be opened for ventilation. By a series of cords that run through sash pulleys,

these windows may. be partly or fully opened, and all on one side at once. These,

with the ventilators on the top of the wings, windows in rear of the animals, and the
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many doors, offer ample means for obtaining fresh air, and at the same time, all

odors of the cattle are kept from the feed. Tlie floors under the cattle are of 2-in.

oak, laid witli lead joints, making them water tight. The manure gutters are 18 in.

wide, 6 in. below the doors on which the cattle stand, and 4 in. below the door in

their rear. Length of door for stock depends on size, from 4 ft. for yearlings, 4^ ft,

for mature Jerseys, to 5 ft. for heavy steers. Feeding door in front of all is 9 ft. wide.

Various means for condning the animals are used for illustrative purposes. ...
“ Connected with the east Aving, where the dairy cattle stand, is a small room to

receive the milk, prior to taking it to the creamery. It is dtted with a sink and
Avater supply, scales for Aveighing milk, bottle rack for samples of milk used in test-

ing, etc. In rear of all animals the sides of the building are all ceiled and
painted. . . . The stables are dtted Avith four manure carriers.”

Connected with each end of the feeding passage is a circular wooden
silo of somewhat over 200 tons capacity, resting on a rock foundation

and having an earth floor. These silos Avere constructed with a special

vicAv to making the sides air-tight. In each silo there are three 2 by
T ft. doors opening into a chute connected with the feeding passage.

Ample protection against hre is provided by fire hydrants and hose

in different parts of the barn.

Agricultural hydraulics, Vol. Ill, P. L. Salacador {Hydraulique agricole. Paris:

Vre. C. Dunod, 1900, Vol. Ill, jjts. 4-8, pp. VIIIP 563, figs. 279).—This is one of the

A^olumes of the Bihliotheque du conducteur de travaux 'puhlics, published under the aus-

pices of the nnnisters of public Avorks, agriculture, public instruction, commerce and
industry, interior, colonies, and justice, of France, and discusses, in their engineering,

agricultural, and legal aspects, sanitation and reclamation of swampy lands; Avarping;

reclaiming of soils beneath the level of the sea (polders); drainage of the soil; and
agricultural utilization of sewage. In the treatment of each subject the general prin-

ciples and conditions are discussed and notable examples of work in the particular

lines are described. The various laAVS of France relating to the subjects treated are

given. The book is a valuable compendium of information both for the engineer and

agriculturist, but its usefulness as a book of reference is seriously impaired by lack

of an index.

Hating the current meter, C. T. Johxston
(
Wyoming Ind. .lour., 2 {1900), No. 1,

pp. 10, fig. 1).—A brief account is given of the apparatus and methods used at Chey-

enne, Wyo., in testing the meters employed in the irrigation investigations of this

Department.

Lifting water by compressed air, C. Hoavell {Tradesman, 44- {1900), No. 6,

pp. 89, 90, figs. 3).—This is an account taken from the Metal Worker of the successful

use of compressed air in pumping water for city purposes.

The limited water supply of the arid region, F. H. Newell {Nat. Geogr. Mag.,

11 {1900), No. 11, pp. 438-443).—In this article the importance of storing water is

shown, but it is claimed that the number of places Avhere the conditions are suitable

for the construction of storage reservoirs is limited, and that such enterprises are

expensive and as a rule afford little opportunity for private profit.

Water rights according to the explanations of the civil department of )

cassation of the senate, D. Flexor {St. Petershurg: Min. Agr. and Imp. Domains,

Division of Land Amelioration, 2. ed., pp. XIIP 151).

On the influence of plant cover on the flow of streams, E. Wollxy {Vrtljschr.
,

Bayer. Landiv. Rath., 5 {1900), No. 3, pp. 389-445).—A discussion, based on observa-

tions by the author, of the influence of plant cover, especially forests, in mitigating

floods and droughts. J
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I Reasons for irrigation investigations and forest preservation, E. S. Net-

f .TLETOX (
Wyoming Ind. Jour., 2 {1900), Xo. 6, pp. 145, 146).

^
The evolution of the plow, F. W. Taylor {Agr. Student, 7 {1900), Xo. 1, pp.

' 14, 15).—k\\ abstract of a thesis presented to the faculty of the Ohio State University

;
in 1900.

f The evolution and comparison of reaping machines, M. F. Miller {Agr.

r Student, 7 {1900), Xo. 1, pp. 9-11).—An abstract of a thesis presented to the faculty

of the Ohio State University in 1900.

f Common roads, J. D. JIauver {Industrkdist, 27 {1900), Xo. 5, p>P- 52-56, figs. 6 ).

—

A lirief nontechnical article on the construction and maintenance of dirt roads.

Road improvement in New York
(
U. S. Dept. Agr., Ofiice of Public Road Imjidries

Circ. 35, pp. 15).—This circular gives the text of the New York road law approved

March 24, 1898, with explanations of its provisions and practical operation by W. M.
Armstrong.

The application of acetylene illumination to country homes, G. G. Pond

{Pennsylvania Dept. Agr. Bid. 57, pp. 85, pis. 2, figs. 5).—This bulletin deals with the

history, manufacture, properties, and impurities of acetylene, and describes the vari-

. ons appliances employed in its preparation and utilization. A bibliography is given

||

which consists of a “limited list of references, excluding all works in languages other

I

than English and entering only to a very slight extent into the less popular

" periodicals.”

STATISTICS—MISCELLANEOUS.

Annual Report of Oklahoma Station, 1900 {Oklahoma Sta. Rp>t. 1900, jip.

S 11-141) >—This includes a report of the director on the work, publications, and staff of

the station; a pajier on the work of the experiment station, by J. Fields; a summary
of a large number of press bulletins issued by the station; a number of articles noted

elsewhere; a financial statement for the fiscal year ended June 30, 1900; and a list of

the publications issued since the organization of the station.

0 Annual Report of Pennsylvania Station, 1899 {Pennsylvania Sta. Rp>t. 1899,

pp. 343 ).

—

This includes the organization list of the station, a financial sfatement for

the fiscal year ended June 30, 1899, a report of the director summarizing briefly the

work of the station during the year, several articles noted elsewhere, lists of exchanges

and available station publications, and reprints or more detailed accounts, including

. full experimental data of work reported in Bulletins 44-52 of the station under the

•c following headings: Commercial butter cultures (E. S. E., 11, p. 83) ;
heated milk for

- butter making (E. S. E., 11, p. 84) ;
variety tests of wheat (E. S. E., 11, p. 731) ;

tests of

the sugar beet in Pennsylvania (E. S. E., 12, p. 44) ;
winters, spring bran (E. S. E.,

12, p. 71) ;
field experiments with fertilizers on tobacco (E. S. E., 12, p. 339) ;

distillery

waste, miscellaneous cattle-food analyses (E. S. E., 12, p. 378) ;
small fruits in 1899 (E.

S. E., 12, p. 645) ;
and rye-meal and Quaker oats feed for milk production (E. S. E., 12,

p.678).

Fifth. Annual Report of Pennsylvania Department of Agriculture, 1899
{Pennsylvania Dept. Agr. Rpt. 1899, pt. 1, _pp. 1080)

.

—Included in this report are a

number of articles noted elsewhere in this issue and reprints of Bulletins 54-59 of the

department on the following subjects: Analyses of commercial fertilizers (E. S. E.,

12, p. .39), the composition and use of fertilizers (E. S. E., 12, p. 38), nursery fumigation

(E. S. E., 12, p. 369), the application of acetylene illumination to country homes
(see above), a chemical study of the apple and its products (E. S. E., 12, p. 554),

and fungus foes of vegetable fruits (E. S. E., 12, p. 359).

A report on the work and expenditures of the agricultural experiment
stations for the year ended June 30, 1899, A. C. True ( U. S. Dept. Agr., Office
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of Experiment Stations Bui. 83, pp. Vl-flll ).—This includes a critical review of the i

conduct and general management of the stations, with brief abstracts of all station

publications received during the fiscal year ended June 30, 1899; and general statis-

tics relative to organization, publications, principal lines of work, revenue, expendi-
[

tures, etc. I

Crop Reporter
( U. S. Dept. Agr., Division of Statistics Crop Reporter, Vol. II, Nos.

4-6, pp. 8 each; Sup.
, pp. 4).—These numbers contain statistical data on the condition ;

of crops in the different States and Territories on August 1, September 1, and Octo- 5

ber 1, 1900, and a number of articles on miscellaneous subjects, including the follow- “

ing: Foreign wheat and rye crops, the introduction of Hungarian and macaroni !

wheats, suppleme:,
’

' forage crops, protection of birds, the exportation of corn,
|

recent railroad statisu.. '"^reign crops, the contribution of the Department of Agri |

culture to the material wealth of the country, the United States cotton exhibit at the
|

Paris Exposition, estimated wheat crop of the wmrld, the grain crops of France,
*

exports of cotton from the United States, the grow'th of the cotton-mill industry in

the South, and exports of wheat from Argentina and India. A supplement to No. 4

contains information on the condition of crops abroad at harvest time and on the

outlook as to yield and quality in various countries.

Cotton seed and its products {Tradesman, 44 {1900), No. 8, p. 61).—The value

of cotton seed and its products during the year ended June 30, 1900, is estimated to

have been about $42,000,000.

Mineral products of the United States, calendar years 1890 to 1899,
D. T. Day {Chart, Dept. Interior, U. S. Geol. Survey).—Among other statistics are data

showing that the output of phosphate rock in 1899 w'as 1,515,702 long tons, valued

at $5,084,076, as against $1,308,885 tons worth $3,453,460 e previous year. The
most valuable output previous to 1899 was 941,368 tons worth $4,136,070 in 1893.

Changes in railroad freight classifications, E. G. Ward ( fJ. S. Dept. Agr.,

Division of Statistics Circ. 12, pp. 43).—This reports the results of an investigation

undertaken to determine the effect of the changes in the classification of freight

made January 1, 1900, upon the cost of transporting commodities between New York
and Chicago.

Papers read at the spring meeting of the Pennsylvania State Board of

Agriculture {Pennsylvania Dept. Agr. Rpt. 1899., pt. 1, p>p. 185-259).—The followdng

subjects w^ere discussed: The soil—its care and culture, the possibilities of Pennsyl-

vania as a fruit-growing State, bacteriology for the farmer, fruit-culture for profit,

potato culture, forage crops, successful dairying, feeding and management of dairy

cattle, the dairy interests of Pennsylvania, the leaves of plants and their relation to

plant diseases, breeding and care of sw'ine, business methods on the farm, the rural

school problem, and our country schools.

Farmers’ library list, Mira L. Dock {Pennsylvania Dept. Agr. Bui. 65, pp. 30 ).

—

This gives a list of some 400 books suitable for an agricultural library, with name of

publisher and retail price of each.

Agricultural education in English rural schools
( West Indian Bui., 1 {1900),

No. 4, pp. 428-444).—Outline suggestions for teaching agriculture in English rural

schools as issued by the board of education in England.



NOTES.

1i

Colorado Station.—B. U. Dye, of Bockyford, has been appo’" d a member of the

governing board of the station to succeed A. L. Kellogg; Jhatfield has been

reappointed, and Gov. J. B. Orman succeeds Gov. C. xx. Thomas as an ex officio

member of the board.

^
Maryland College and Station.—W. G. Johnson, entomologist of the station

and professor of entomology in the college, has resigned to accept a position on the

editorial staff of the American Agriculturist, with headquarters at Xev* York City.

H. P. Gould, assistant entomologist, has been placed temporarily in charge of the

work of the def>artment, until the vacancy is provided for by the board of trustees.

Farmers’ institutes in the State have been more largely attended than ever before,

and the interest manifested in the meetings has been very great.

New Hampshire College.—xi course in forestr}" has been established in this col-

lege, to extend over one year. It is in charge of F. AV. Bane, who now becomes

professor of horticulture and forestry. Xo entrance examination is required, and a

certificate will be given ,‘jfter the satisfactory completion of the course.

Virginia Station.—C. \V. McCulloch, assistant veterinarian of the station, has

resigned, and H. Bannister, D. Y. M., of Boanoke, Va., a graduate of the Veterinary

College of the University of Pennsylvania, has been appointed in his place.

FVah Station.—John Stewart and B. K. Jones, assistant chemists, resigned their

positions January 1, 1901.

Xecrology.—Prof. Max von Pettenkofer, renowned for his investigations in medi-

cine, hygiene, and physiology, died by suicide at Munich February 10, 1901, at the

age of 82 years. Professor Pettenkofer was born December 3, 1818, at Lichtenheim,

Bavaria. He graduated in medicine at Munich in 1843, and three years later became
an associate professor in the medical faculty at Munich, being advanced to full pro-

fessorship in 1853. In the meantime he had succeeded his uncle as director of the

court pharmacy at Munich, which under him became in effect a scientific labora-

tory. Early in his career Professor Pettenkofer became interested in jiublic hygiene,

and the results of his studies aroused much popular interest, leading to the establish-

ment of chairs of hygiene at the higher educational institutions in Bavaria. One of

his greatest achievements was the study of cholera, and the hygienic and sanitary

measures necessary to control the disease and prevent its spread. This work led him
to studies of typhus, and in general those diseases in whose dissemination soil, water,

and air are important factors. He founded the Archiv fur Hygiene, and was for a

long time coeditor of the Zeitsclirift fiXr Biologie, both of which have for years been

leading periodicals in their lines. To those interested in jiroblems relating to the

nutrition of man and animals, Pettenkofer’ s most interesting investigations had to do

with the respiration apparatus. In 1862, a description of his ajiparatus, designed

for experiments with man, was published, and the result of experiments with it

appeared at frequent intervals later. The apparatus differed from earlier forms in

many important particulars. It was adapted for use in experiments with farm

animals by a number of German investigators, while a form suited to experiments

with dogs and small animals was devised by Voit, who was long associated with

Pettenkofer in this line of research. The results obtained bv Pettenkofer and bis
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associates were of the greatest importance as contributions on the fundamental laws
of nutrition and bearing on the details of practical feeding. His labors as a teacher
continued until 1894, shortly after the semicentennial of his doctorate was celebrated.

At this time his colleagues and scientists in institutions in other countries united to

do him honor. It is difficult to overestimate the influence which a man of Petten-

kofer’s stamp exercises upon students in a half century of active work.
IMartin Ewald Wollny, the distinguished agricultural investigator, died at Munfch

January 8, 1901. He was born at Berlin, March 20, 1846. His studies at the Agri-

cultural Academy of Proskau and the universities of Halle and Leipsic were inter-

spersed with several years of practical experience on farms, and he received the
degree of doctor of philosophy from the latter university in 1870. In 1871 he was
made professor of agriculture in the Agricultural Academy of Proskau, where he
remained years, being called thence to the professorship of agriculture in the
agricultural department of the Munich Technical High School, where he remained
until his death. Professor Wollny was one of the first and most prominent of inves-

tigators to clearly recognize the importance of the physical properties of soils—mois-

ture, temperature, aeration—in the production of plants, and for 20 years the journal,

Forschungen auf dern Gebiete der AgriJctdturphysik, founded by him, was largely filled

with accounts of the researches which he made in this field. He was a prolific

writer and contributed extensively to other journals, several of his resumes appearing

in the Record. He was also the author of a large number of books and pamphlets,

of which the following are the more important: Der Emfluss der Pflanzendecke luid

Beschattung auf die ]ghysikalischen Eigensclmften mid die FrucJitbarkeit des Bodens (1877)

,

Ueber die Anwendung der Flektriziidt bei der Pflanzenkultur (1883), Ueber die Thdtigkeit

niederer Organisnien im Boden (1883), Saat und Pflege der landw. Kulturpfianzen (1885),

Die Kidtur der Getreidearten (1887), Welclie Moorgattungen eignen sich fur die Anlegung

ton Pimpausclien Dammkulturen? (1890), and Zersetzung der organischen Stoffe und die

Humusbildungen (1897 )

.

Prof. F. H. Werenskiold, director of the agricultural-chemical control station at

Christiania, and a quite prominent contributor to the literature of agricultural inves-

tigations in Norway, died suddenly November 13, 1900, at the age of 49 years.

Miscellaneous.—The agricultural council of the Russian Ministry of Agriculture

and Imperial Estates has taken steps in the direction of improving the character of

the live stock and the live-stock industry in general of that country. At present

this industry is said to be far behind that of other countries, the animals kept being

inferior and stock raising receiving comparatively small attention from the farmers.

The council has recommended the holding of live-stock shows, with prizes for

excellence, the establishment of breeding farms and furnishing of expert assistance

in purchasing good breeding animals, the maintenance of local breeding establish-

ments where the service of pure-bred animals can be secured, and loans to munici-

palities and societies for the purpose of purchasing pure-bred animals and providing

for their care. In order to carry out the above measures the Ministry of Agriculture,

with the concurrence of the Minister of Finance, has recommended an appropriation

of 5,000,000 rubles (about $2,000,000) to begin this work and a quadrennial appro-

priation of 1,125,000 rubles.

Science reports that an anonymous gift of £50,000 has been made to the Woman’s
Agricultural College at Reading, England.

Prof. T. Pfeiffer, director of the agricultural-chemical laboratory of the University

of Jena, has been called to Breslau to succeed Prof. A. Stutzer, who has gone to

Konigsberg. Professor Pfeiffer is succeeded at Jena by Dr. Immenhoff, for several

years first assistant at the Moor Experiment Station at Bremen.

o
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The systematic investigation of the soils of Russia was begun over

twenty years ago b}" Prof. V. Dokouchaj^ev, of the University of St.

Petersburg, under the auspices of the Imperial Economic Society.

This work began with the stud}" of the characteristic soil type known

as chernozem, but has been extended, mainly by a system of coopera-

tion between Professor Dokouchayev and his pupils in different parts

of Russia, to include all of the principal soil types of European Russia.

Prominent among these collaborators is Prof. N. Sibirtzev, of the Agri-

cultural and Forestry Institute of Novo-Alexandria. The work is

supported partly by Government institutions and partly by private

contributions. The published accounts of these investigations include

a hundred or more papers in scientilic journals and official reports and

documents.

In eastern European Russia an important series of soil investigations

has been carried on by Professors Sikorzhinski and Rizpolozhenski, of

Kazan Universit}", and their pupils, working independently of Dokou-

chayev and his associates. This work is supported by the local govern-

ments and by agricultural societies. The published accounts of it

include over twenty papers, reports, etc.

The development of soil studies in Russia also owes much to the

skillful and accurate analytical work done by the late P. Kostichev,

of St. Petersburg, as well as to that of Prof. G. Thoms on the soils of

the region Riga, who also pursued their investigations independently.

It is with the work of Dokouchayev, however, that scientists are

most concerned. He has founded a new school of soil investigation,

the fundamental idea of which is the conception of the soil as an inde-

pendent natural body. With tlie collaboration of Sibirtzev, this idea

has been utilized in the elaboration of a so-called genetic or natural

classification of soils, which, in the study of soil formations, requires a

differentiation between the parent rock species and the cultivated hori-

zon. His classification differs fundamentally from the petrographic

and physico-chemical classifications commonly followed by investiga-

tors who have dealt with soils which have been profoundly modified

under culture, rather than with those in a largely virgin condition, as

in Russia and in the western United States.

701
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The article in this and the succeeding’ number of the Record, which
is based upon a summary by Dr. P. Fireman of an article (in Russian)

by Sibirtzev, discusses this classihcation, and the soil types of Russia.

As will be seen, it groups the soils of the world in seven main zones

or belts, as follows: (1) Lateritic soils, (2) aeolian or loess soils, (3) soils

of the dry steppes, (T) chernozem, (5) gray forest soils, (6) sod or podzol

soils, and (7) tundra soils. The grouping is more complete for the

northern than for the southern hemisphere, but even in the former it

is not claimed that the zones are continuous or uniform. This is but

natural, as in some cases certain soil-forming factors within the zones

ma}" predominate over the combined actiop of the other conditions

and agencies involved, and thus impart special features which are not

distinctAe of the prevailing zonal type. Alkali soils, humus calcareous

soils, and marsh soils are examples of intrazonal types.

In addition to these zonal and intrazonal soils there is a third class,

incomplete or azonal soils, which are composed almost exclusively of

unaltered parent rock with little or no fine earth and humus, and which
stand on the borderland between true soils and rocks. In this group
are classed soils formed in situ and alluvial soils. Of course, in nature

there must, under any conditions, be man}" transitional or modified

types or forms which are difficult of classification. The subdivision of

the various genetic types into groups and subgroups requires, there-

fore, not only a study of the dynamic forces which impart to the soil

its fundamental characteristics, but also a comparative study of the

changes in the composition and structure of the soil and of the parent

rock, that is, petrographic, physical, and chemical examinations. In

this respect the system of Dokouchayev and Sibirtzev harmonizes with

the commonly accepted classification of the German and other Russian

investigators, including Mayer, Schiibler, Knop, Senft, Ramann, Feska,

Kostichev, and others.

Turning from a consideration of the system followed to the results

accomplished, we find that the work of soil investigation in Russia has

been prosecuted with such vigor and thoroughness that not only has

Professor Sibirtzev been able to give in a recent report a soil map
showing in colors the areas occupied by the principal types of soils of

European Russia (about 22), but also a very complete characterization

of these soils, including their origin and history, topographic features,

vegetation, climatic conditions, relation to moisture, physical and chem-

ical properties, and behavior under culture. An abstract of this report

will appear in a future number of the Record. As a comprehensive,

systematic, and thorough piece of work which has been fruitful of

remarkable results, these Russian soil investigations are worthy of the

careful study of all interested in the subject. They should be of

especial interest to American investigators, since the soil conditions

of Russia are to a considerable extent duplicated on this continent, a
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fact winch has been recognized by Hilgard and others, particularly in

the study of the virgin soils of America.

As bearing on the much discussed question of the merits of variety

testing and the difficulty in drawing safe deductions from the results,

the work reported from the Woburn Experimental Fruit Farm with

strawberries can hardly fail to be of interest. The report is given in

abstract in the present number (p. TdT) and evidences much skill and

pains in conducting the test of 85 varieties of strawberries for 5 suc-

cessive years. This station is a private institution, and the w^ork was

not undertaken on account of any popular clamor for immediate infor-

mation. The conclusion reached b}^ the authors is that the results

"‘have entirety failed in proving accurately the respective merits of

dilierent varieties of strawberries.” Plants of the same varieties

grown under the same conditions but of different ages furnished data

from which entirety different conclusions might be drawn, according

to the season selected for the comparison. Likewise, different varie-

ties of the same age grown under precisely the same conditions, so far

as could be determined, gave similar irregular variations in different

years. In the same season great variations were found to occur owing

to minute variations in the position of the plants. “One variety may
in one season 3ueld onty one-fifth that which it gives in the next, or

one-fifth of what it gi^xs in some other position; whereas in the case

of another variety the results are entirety reversed and the }deld in

the next season or in the other position is 5 times greater instead

of 5 times less.” The writers go so far as to condemn A^ariety testing

in general, and maintain that such work will not lead to a better knowl-

edge of the respective merits of A^arieties than uffght be gained from
general repute or from experienced nurseiymen. This, of course,

would not applA" to new Auirieties or those untried in the section.

Affiile man}’ will not agree with the broad conclusions reached, the

results furnish a striking illustration of the discrepancies to be met
Avith in A^ariety testing, and the warning which the article sounds

against extensive work of this character is in accord with the views

held by many experiment station workers in this country.
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The systematic study of Russian soils may be said to have begun 22

years ago, when Prof. V. V. Dokouchayev, commissioned by the

ancient and renowned ‘‘Imperial Free Economic Society,'” took up
the study of the Russian chernozem. Energetic and deeply devoted

to his work, he soon gathered around himself a number of gifted and
enthusiastic young scientists, who at once attacked various questions

relating to soils. Professor Dokouchayev succeeded in organizing in

various parts of Russia special soil investigations at the expense of

Government institutions and private persons. To Professor Dokou-
chayev belongs the honor of founding a new school in soil investiga-

tions, a school which views the soil as an independent natural body.

Among the pupils of Professor Dokouchayev the most celebrated is

N. Sibirtzev, the author of the classification of soils, described in this

article.^

The second place in importance among the Russian soil investi-

gators unquestionably belongs to P. Kostichev, an independent

worker. An eminent chemist and agriculturist, he contributed much
to the knowledge of soils b}^ his skillful and accurate analyses of soils.

The following statement regarding the classification of soils and the

characteristics of Russian soils are taken from the reports of Sibirtzev

referred to above.

GENETIC CLASSIFICATION OF SOILS.

The conception of a soil as a natural body having a definite genesis

and a distinct nature of its own has led to attempts to create a natural

classification of soils on a scientific basis. To this important branch

of the study of soils the Russian investigators have made important

original contributions, and established new pinnciples for the system-

atic study of soil formations, not confounding the latter with either

rock species or with the cultivated horizon of the ground. The

^Translated and condensed from the original articles of N. Sibirtzev, by Dr. Peter

Fireman.

^Genetic classification of soils, N. Sibirtzev (Zapiski Novo-Alexand. Inst. Selsk.

Khoz. Lyesov. Memoirs of the Instit. of Agric. and Forest, at Novo-Alexandria,

Government of Lublin, IX (1895), pt. 2, pp. 1-23). Brief survey of the chief soil

types of Russia (Ibid., XI (1898), pt. 3, pp. 1-40). The latter memoir was pre-

sented in French (Etude des sols de la Russie) to the Seventh International Geological

Congress at St. Petersburg, in August, 1897.
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scientists of Western Europe have been at a disadvantage regarding

this question, since they have for the most part had to deal with soils

only. slightly developed, shallow or easily washed away, mixed with

various geological deposits, and at the same time strongly altered by
cultivation. In reality the tilled layer of the soil” of Western

Europe, under the influence of the intensive and deep cultivation there

practiced, is an artificial mixture of natural soil and of the underlying

primitive rock. This accounts for the geo-petrographic and the

physico-chemical classification of soils in vogue among the scientists

of AYestern Europe.

America, with its virgin soils, vast, frequently still untilled plains,

prairies, forests, deserts, and barren alkali lands, and clearly defined

climatic, physico-geographical and geo-botanical zones ofiers an excel-

lent field for the stud}^ of natural soils. As a matter of fact the

American investigators of the soil, especially Hilgard, have already

come to a clear recognition of the soil as an independent formation

and have established natural soil types.

The study of soils which has been so industriously carried on in

Russia the last 20 to 30 years under the leadership of Dokouchayev and

Kostichev has for its starting point the idea of the soil as a natural

body which occupies an independent place in the series of formations

of the earth’s crust.

According to the definition of Professor Dokouchayev, under the

term “soil” must be understood the surface horizons of the rocks,

more or less altered under the simultaneous influence of water, air.

and various organisms, living as well as dead. In other words, the soil

is the superficial horizon of rocks in which the general processes and

phenomena of weathering, transportation of particles, etc.
,
combine with

the biological processes and phenomena due to the influence of plants,

animals, and micro-organisms. AVeathering of rocks which takes

place independently of the action of organisms yields products which

must be considered as rocks, and the study of such products belongs to

petrography. These products may replace and may be converted by
cultivation and fertilizing into artificial soils, but must be distinguished

from natural soils. However, such soils are of rare occurrence. It

is well known that many organisms, such as nitrifying bacteria, lichens,

alpine plants, etc., play an important part even in the first stages of

the disintegration of the massive and sedimentary rocks. On the other

hand, in the class of natural soils should not be included the mechanical

deposits of dead organisms or their excretions (peat beds, guano,

and the like) and those derived from rocks of organic origin.

As a superficial geo-biological formation of the earth’s crust, the soil

differs from the parent rock from which it is derived in composition,

complexity of the dynamic factors, and external morphological pecu-

liarities. Natural soils vary with (1) the petrographic type of the
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parent rock; (2) the nature and intensity of the processes of disintegra-

tion, in connection with the local climatic and topographic conditions;

(3) the quantity and quality of that complexity of organisms which
participate in the formation of the soil and incorporate their remains in

it; (d) the nature of the changes to which these remains are subjected

in the soil, under the local climatic conditions and physico-chemical

properties of the soil medium; (5) the mechanical displacement of the

particles of the soil, provided this displacement does not destroy the

fundamental properties of the soil, its geo-biological character, and

does not remove the soil from the parent rock;^ and (6) the duration

of the processes of soil formation.

All these ma}^ be termed genetic conditions of formation of natural

soils. Such existing types of natural soils always correspond to a defi-

nite combination of the soil-forming factors. The parent rocks, the

organisms (with their subsequent transformations), and the physico-

geographical conditions of the country, including climate (humidity,

temperature), recent geo-physical history and relief, are the chief

agents of soil formation. The correlation among these factors may
assume various forms, a certain connection or parallelism being observed

either among all or only a part of them. Thus, the composition and

distribution of the ancient sedimentary and crystalline rocks do not,

of course, depend on those conditions (even climatic) of the country to

which the formation of the existing soils is subject. But the weather-

ing of the rocks and, in general, all the physical and chemical processes

which take place in the soil are influenced by climatic conditions.

Climates in which wet and diy seasons alternate produce laterites, the

climatic conditions governing the biological processes which result in

the formation of lateritic soils. Eolian loess and pulverulent rocks

which resemble it are characteristic of continental regions with a dry

climate. From this point of view the nature of a given soil type pre-

sents, in a certain measure, a function of the climate.

The soils of a given territory are also influenced by the life activities

and the dead remains of plant and other organisms. The soils influence

the development and the life activity of these organisms and their

decomposition after death. On the other hand, the character of the

plant growth, for example, plays not only a direct, but an intermediate

role in the formation of the soil. The relief of the soil has an impor-

tant influence in determining the drainage, temperature, etc. And
lastly, the relative duration of the soil-forming processes which have

gone on since the removal of the glacial or water cover, as for example,

the successive changes which have taken place in the climate, the en-

croachments of the forests upon the prairies, the spread of marshes,

the drying up of the soil, etc.
,
must in their turn influence the character

^Otherwise the soil is converted into alluvium, diluvium, etc., or, in general, into

mechanical deposits of secondary formation.

1

f

i
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of the soils. The knowledge of the laws and the forms of these

influences make it possible to obtain from the stud\^ of soils a basis for

the reconstitution of the recent past of the country and for sketching

its recent geo-ph}"sical history. The essential factors determining the

characteristics of natural soils are as follows:

(1) The conditions and the factors of the origin of the given soil

t}^pe (the material and the organic agents); (2 )
the morphological

properties of the soil, ,its color, depth, constitution,^structure,

transition into the parent rock, etc.
; (3) the physical, chemical, and

chemico-biological properties; (4) the modiflcation with the type; and

(5) the geographical and topographical distribution.

The natural classification of soils can be elaborated, taking the genetic

principle as a starting point. In establishing the chief groups of soils

the existing types of formation of soils in nature must be recognized,

the homogeneous or similar combinations of soil-forming agents (such

as climate, parent rocks, organisms, relief of country, etc.) must be

formulated. As is well known, the weathering of the rocks alone, pro-

vided it takes place under similar phj^sico-geographical conditions,

may eflace to a considerable degree the difi'erences which exist among
the rocks, and may give alluvial products of fine earth more closely

resembling one another than the original rocks; this similarity is more
manifest when the biological factors also tend to produce a uniform

result. We can, consequent^, establish an ensemble of natural con-

ditions which will produce as a result soils, say, of the chernozem

group. A characteristic feature of these soils is the peculiar accumu-

lation of humus under the sod. Wherever analogous conditions pre-

vail soils of the chernozem type are formed. Similarly, we know
the climatic conditions which favor atmospheric-eolian weathering,

the pulverization of the soft rocks, and where these conditions obtain

eolian dust soils result. The soils of these groups in their principal

features are the natural resultant of the phA^sico-geographical type of

the given continental region or zone. The soil of the different zones

will, of course, not be uniform, but will exhibit similarity to the extent

to which their content of fine earth and humus reflect the analogous

influences of a definite and constant combination of geo-physical fac-

tors of soil formation.

In this way the first class of zonal soils is determined. In the proc-

^ A vertical section of a soil always shows two, three, or even more horizons,

detailed descriptions of which are given in Russian works on soils. Of these horizons

the most remarkable are: (1) The upper horizon, the most miiformly and strongly

colored by humus; (2) the lower horizon, distinguished from the upper by its

structure and color and gradually merging into the subsoil; and (3) the subsoil or

parent rock preserving its fundamental petrographic features. The first two horizons

taken together give the depth of the surface soil. Sometimes in these horizons sub-

horizons can be distinguished, with peculiar differences in composition, structure,

and tint (alkali soils, forest soils, etc.).
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esses of their formation general ectodynamic and special biological

phenomena manifest themselves in accordance with the physico-geo-

graphical types of continental zones. Such are the following t}"pes of

soils :

^

(1) Lateritic soils. These are the soils of the tropical and subtrop-

ical regions with alternating wet aiid dry seasons.

(2) Atmospheric-eolian soils. Formed of the dust rocks in the

central regions of the different continents under arid conditions.

(3) Soils of dry steppes or steppes deserts. Being formed of argil-

laceous and arenaceous primitive rocks, the}' are chestnut and fawn-

colored.

(d) Chernozem soils. Th(\se occur in connection with the grass

steppes or prairies of the temperate or warm-temperate regions. They
develop best from argillaceous rocks.

(5) Soils of wooded steppes and deciduous forests (g'ray soils), re-

sembling chernozem soils, but differing from them in the conditions of

their origin, and in their morphological and other properties.

(6) Sod soils and podzol soils ^ which are peculiar to the temperate-

frigid zone. They are typically developed under mixed woods and

bushes and are ordinarily accompanied by concretions.

(7) Tundra soils. These are formed from the clays and argillaceous

sands of the tundras, in a cold climate Avith a very long winter. They
are characterized, to a greater or less degree, by being perpetually

frozen (the subsoil waters are in a solid state).

The groups of soils named represent the soil zones or belts into

which the surface of the continents may be divided.

The lateritic soils belong’ to the coastal zone of tropical and sub-

tropical continental regions Avhich is broken and cut up by seas. After

them follow toward the north and south, in the order indicated in the

above enumeration, the regions with the other soil types. In the zone

of the continental plateaus and the inclosed or partly inclosed plains

of the northern hemisphere—in central and southwestern Asia (China

Persia, Arabia, Turkestan), in the Caspian region, in northern Africa,

and in the western and southwestern States of North America are found

the atmospheric-eolian soils and the soils of the steppes deserts. In

the southern hemisphere are corresponding zone soils covering central

Australia, inland sections of southern Africa (the country of the

Hottentots, the region to the south of the sources of the Zambezi

^ Only the best known types are mentioned here, use being made of the results of

studies of the natural soils of Eussia, Western Europe, of some regions of Central

and Southern Asia, of America, etc., partly of Australia, and Africa.

^Podzol soils are unproductive soils consisting mainly of very tinesandj but contain-

ing more organic matter than their color would indicate. They resemble ashes in

appearance, hence the name “podzol,” which indicates this resemblance. They
correspond nearly with the Bleisand of Germany.
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River) , and Argentina. In the open grass plains, such as the Hungarian,

Russian, and Siberian steppes or American prairies in the northern

hemisphere, and the eastern provinces of Argentina (Entrerios, Cor-

rientes, Buenos-Ayres) in the southern hemisphere, occur the soils of

the chernozem group. In Asia, Europe, and North America between

the chernozem and tundra soils those of the fifth and sixth group are

situated. In the southern hemisphere there is no such complete

grouping of soils as in the northern. This is due to a different con-

figuration of the southern continents.

The system of soil zones enumerated above is onh’ an ideal general

scheme. In reality no one of these zonal types of soils embraces the

continental surface of the globe in a continuous belt. All of them

extend in interrupted bands and spots, now expanding enormously in

breadth, now becoming narrow, now intermixing with one another at

their boundaries, now forming circumscribed areas separated b}"

greater or smaller distances from the principal zones. The reason for

this is found in the effect of local orographic, geological, and climatic

peculiarities, which interfere with the development or cause a dis-

placement of certain soils.
^

The division into types distributed in zones or belts does not begin

to exhaust the whole variet.y of natural soils. As stated above, among
the soil-forming factors there are some which may individualize them-

selves by diverging from the concordant action of the other factors.

Thus, for example, a particular composition of the parent rock may
retain its influence on the soil and thus impart special features which

are not proper to the dominant zonal type; a similar effect may be

caused by the local saturation of soils with water, due to the config-

uration of the surface. Humus soils of this second class may be called

intrazonal or semizonal. They are dispersed among the main zones in cir-

cumscribed areas and spots, occurring chiefly, although not exclusive^,

in connection wiih some of the zones. Certain tj^pes of the intrazonal

' soils are met with in those zones whose general conditions favor the

most or interfere the least with the action of the individualizing factor.

There are undoubtedly A^ery man}- types of intrazonal soils. We shall

mention the following as examples: (1) Alkali soils, which form when
the parent rock contains soluble salts and the drainage is poor. Since

the salt contents of the rock may depend on causes purely geological,

having no direct connection with the other soil-forming factors, there

is, generally speaking, no zonal regular!t}" to be obserA^ed in the distri-

bution of alkali soils. HoweA^er, they occur mostly in the arid regions

^In Eiisgia, e. g., the soils of the steppes deserts extend to the south and south-

east of the chernozem, and in North America to the Avest and southAvest (in con-

formity Avith the increasing aridity of the climate). It may he added that A^ertical

zones may also be obser\'ed on broad slopes and plateaus which appear in a measure
as local repetitions of the horizontal zones in an analogous order.
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of Europe, Asia, America, Africa, and Australia, /. c., in the second,

third, and part of the fourth zones. (2) Humus-calcareous soils.

Humus-containing soils are formed from calcareous rocks (limestone,

marlde, chalk, etc.) accumulating much humus in consequence of the

rapid leaching out of the calcium and magnesian carbonates and the

retarded decomposition of the organic remains in the feebly alkaline

medium. (3) Marshy soils. Under this term are understood soils

which owe their origin to the influence of stagnant waters (water-

logged soils) dispersed over the surface of continents, wherever the

relief and the hydro-geological conditions favor their formation. They
occur most frequently in temperate and frigid zones, although some-

times found in the arid zone. They are formed (a) in a medium of

fresh water (sour meadows, the marshes of the lowlands), or (b) in sec-

tions which are or have been subject to inundations by the sea or by
the waters of estuaries (sea marshes, salt marshes, delta marshes, etc.).

The different stages in the formation of the swamps, the diverse com-
position of the organisms, the character of the aqueous medium, the

dr3dng up of the marshy basin due to various causes, give to the soils

of this type a great variety.

Lastty, there are many natural soils which are composed of the

unaltered parent rock (when forming in to the almost complete

exclusion of fine earth and humus, or which are formed by a mixed

process (1) by the mechanical deposition of particles, mineral as well

as organic (alluvium); and (2) by the periodic action on the alluvial

deposits of the special factors which form humus soils. The soils of

this nature stand, so to speak, on the border line between soils proper

and rocks, in one case merging into soils, in another approaching rocks.

They form the third class of incomplete or azonal soils; they are met
with everywhere. When they are formed in situ^ outside of alluvial

depressions and valleys, the}^ can be divided into two large groups,

(1) crude soils and (2) skeleton soils. By crude soils are meant those

in which there is a considerable quantity of cla3^-like particles (cla3^s,

silt, and fine sand), but in which the horizon of vegetable humus is

not clearly defined. Every humus soil passes downward into a crude

soil, but the term is applied here only to those soils which are wholly

or almost wholly crude. The name skeleton soil is applied to those in

which granular and sandy, gravelly, or pebbly elements, or in general,

the skeleton mechanical elements which take the place of the humus
and fine earth, entirely predominate.

Among the conditions which conduce to the formation of crude and

skeleton soils are the following:

(1) Unalterability or difficult alterability of the parent rock or of

the rocky components of the soil (sand, rock fragments, pebbles, com-

pact sedimentary rocks, etc.).
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(2) The washing off of the humus horizon by the snow and rain

waters (crude soils on hills and slopes).

(3) ‘The short duration of the processes of soil formation (undevel-

oped soils on comparativel}^ recentl}" uncovered or deposited rocks).

(1) The interference with the soil-forming processes b}" unfavorable

climatic inffuences (especiallj^ in deserts and arctic regions).

The fundamental feature of alluvial soils is their formation with the

aid of mechanical transportation and deposition of particles by water.

Such are the soils of the river valleys. Alluviums, however, must not

be confused with alluvial soils. The former are purely mechanical

deposits of vaiying depth—geological formations—while an alluvial

soil is the horizon of this deposit which has been subjected to the

action of the general d^mamic agents of weathering and to the inffuence

of organisms.

To sum up the above considerations, natural soils may be divided

into the following genetic classes and types:

Class I.—Zonal soils, complete.

Type 1. Lateritic.

2. Atmospheric eolian.

3. Soils of the steppe, deserts or dry steppes.

d. Chernozem.

5. Soils of wooded steppes and gray forest soils.

6. Sod soils and podzol soils.

7. Soils of the tundras.

Class II.—Intrazonal soils.

Type 1. Alkali lands.

2. Humus-calcareous soils.

3. Marshy soils, etc.

Class III.—Incomplete or azonal soils.

Soils formed in situ.

(a) Crude
]

.

(h) Skeleton
various groups.

Alluvial soils (of different types).

In nature transitional forms are found among the soils of the various

genetic tj^pes. These transition types may result (1) from the fact that

the soil-forming agents {e. g.^ the climatic conditions) do not change

suddenH, but more or less gradually, and thus can produce interme-

diate results; or (2) from the changes which take place in the soils

themselves in the course of their formation and development. Soils

may pass through various phases and forms of development in corre-

spondence with the external inffuences which act upon them. Thus,

some alkali soils, losing little by little their salts by leaching, are con-

verted into soils of dry steppes or even into chernozem. Alluvial soils,

having passed out of the sphere of river inundations, approach the

local zonal types. If a locality, for one reason or another, loses its

16166—No. 8—01 2



712 EXPEEIMENT STATION RECCED.

drainage, the soils may become swampy, and, vice versa^ marshy soils, f I

by drying and drainage, lose their characteristic peculiarities and
| j

approach other local types. If, during the period of formation of J |

chernozem, the steppe or prairie is encroached upon by forests, the %
]

latter change the structure and composition of the soil in the direction 1 r

of soils of wooded steppes and forest soils, etc.
‘

The genetic types of soils are large categories which include many •

subtypes, groups, and subgroups. A detailed classification of soils •

,

ma}" be based on two kinds of facts; (1) On the degree or force and
,

on the variation of those dynamic processes which impart to the

soil the fundamental features of the given genetic type. Thus, for

example, there exist conditions which lead to the formation of cher- i

nozem soils, but these conditions may vary, may deviate from a certain
|

i

juean, and, in consequence of these fluctuations, from one and the
[

same or a similar parent rock there ma}^ result unlike chernozems with
J j

a different content and quality of humus. (2) On the changes in the I

composition and structure of the soils in connection with the compo-
|

!

sition and structure of the parent rocks. The subdivisions of this cate- |
'

gory are based upon {a) the physical properties of the soils, i. e., their |
'

skeleton and fine earth; (J)) the chemical and chemico-petrographic I

peculiarities of the soils. Chernozem, for instance, may be argilla-
| j

ceous, subargillaceous, subarenaceous, marlj^, phosphoritic, etc. The
|

!

division of the genetic types and subtypes of soils into groups and | |

subgroups, a division based on the mechanical, physical, and chemical
|

properties of the soil mass, connects the system here described with ^ |

the common soil classifications of the German and Russian authors f j

(Mayer, Schiibler, Knop, Senft, Raman n, Feska, Kostichev, and
|

others). It is believed that a soil classification such as that described |
*

above, which is based on the quantitative contents in the soil of skele-
|

ton and fine earth and on the particular character of these two con-
^

|i

stituents (mechanico-physical groups and subgroups), is more general
|

''

than the commonl}^ accepted system. Following these subdivisions,
§

j

or, more properl}^, within them, are the chemical subdivisions based «
j

on (I) the chemico-petrographic composition of the soil skeleton, (2) J ;]'

the composition of the siliceous substances of the fine earth of the *
j

soil (the chemical nature of the soil clay, of the zeolitic compounds, S
j,

etc.), and (3) the oxids and salts containing ho SiOg, their quantity and » |

nature (carbonates of alkaline earths, of alkalis, ferrous and ferric oxid,
^ |

phosphates, sulphates, their solubility in water, etc.). ^

(Concluded in next number,

)



RECENT WORK IX AGRICUETURAE SCIENCE.

CHEMISTRY.

Thomas slag and the determination of its phosphoric acid con-

tent, A. N. Papez {Ztschr. Landw. Versuchio. Oesterr.^3 {1900)^

695-713; abs. in Ckem. Centhl.^ 1900^ //, j). 1213).—The

author made comparative tests of methods of determining solubility in

citrate solution, citric acid, and formic acid, as well as of determining

total phosphoric acid. The results with citrate solution are considered

unreliable. Those with citric acid and formic acid solutions were

more satisfactory. For preparing the solution for the determination

of total phosphoric acid the author recommends boiling 0.5 gm. of the

slag with 100 cc. of nitric acid of specific gravity 1.25 for 15 to 20

minutes. The phosphoric acid may be precipitated by means of the

ordinaiw, the AVagner, or the concentrated molybdic solutions. The
use of difierent kinds of magnesia mixture did not afiect the results.

The determination of potash by means of phosphomolybdic
acid, Wavelet {Ann. Chiin. Analyt. ef Appl.^ 5 {1900). 289-292;

ols. in Chern. Centlil.. 1900^ //, No. 12. p. 689).—The directions

given are as follows: Dissolve 10 gm. of the substance in 200 cc. of

water and to 20 cc. of this solution add an excess of the molybdic solu-

tion (prepared as described below), evaporate to dryness on the water

bath, grind the residue to a powder, adddO cc. of nitric acid (1 to 10),

heat on the' water bath, and filter after cooling. Wash the precipitate

thoroughly with dilute nitric acid, dissolve in ammonia, and determine

phosphoric acid in the solution by means of magnesia mixture in the

usual way. Potash is calculated by multiplying the weight of the

magnesium pyrophosphate by 0.61.

The potash may also be determined b}^ titrating the ammonium

-

magnesium phosphate with lead nitrate. For this purpose dissolve the

precipitate on the filter in 20 cc. of nitric acid (1 to 20). add phe-

nolphthalein and neutralize with ammonia, add 1 cc. of acetic acid,

make the volume to 100 cc., and to 50 cc. of this solution add 5 cc. of

5 per cent sodium acetate solution, and 3.5 per cent lead nitrate solu-

tion until a drop of the solution gives a yellow coloration with potas-

sium iodid solution. A blank test is made for correcting the results.

713
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The percentage of potash is calculated ])y multiplying the corrected

number of cubic centimeters of lead nitrate by 1.99.

Thephospho-molybdic solution used is prepared by dissolvingldOgm.

of sodium carbonate (Na
2C03)and 20 gm. of sodium phosphate (NagHPO^)

in 500 to 600 cc. of water, adding 70 gm. of freshly ignited mol^didic

acid (MoOg), 200 cc. of nitric acid, making the volume to 1 liter, allow-

ing to stand 24 hours, and filtering. This reagent gives with potas-

sium, ammonium, and thallium salts as well as alkaloids, a yellow pre-

cipitate soluble in ammonia and insoluble in nitric acid. The molyb-

denum content of this precipitate varies, but the ratio of potash to

phosphoric acid remains constant at 1.99.

A short method for determining potash in potash salts, H. Neu-
BAUER {Ztsclvr. Analyt. Cliein.^ 39 {1900)^ No. <9, pp. JtB1-502).—

A

method for the estimation of potash in crude salts containing mixtures

of sulphates and chlorids of potassium, sodium, magnesium and calcium.

To a 25 cc. solution of 0.5 gm. of substance a few drops of h3^dro-

chloric acid are added and enough platinic chlorid for precipitating

the potash as double chlorid salts. The solution is evaporated to dry-

ness in a water bath, moistened with about 1 cc. of water, and rubbed

with a glass rod with a flattened end. About 30 cc. of alcohol are

added in successive portions of 10 cc. and the mass rubbed after each

addition. The material is covered and allowed to stand half an hour,

receiving an occasional rubbing during that time. It is then trans-

ferred to a Gooch crucible and washed with ether. The crucible is

then gently heated while a current of hydrogen gas is introduced

through the lid. After 5 minutes the flame is increased to a dull red

heat and continued for 20 minutes. The residue in the crucible is

first moistened with cold water, then washed about 15 times with hot

water, and finall}^ with a 5 per cent nitric acid solution, without the

use of a filter pump, for about 30 minutes. The washing should be

thorough in order to remove the salts. After this the residue is

washed with hot water, ignited, and weighed. The factor 0.48108 is

used for estimating the KgO.

On cellulose determination, C. Councler {Chem. Ztg.., 2Jf (1900)^

No. S5.^pp. 368, 369).—This is a comparison of the Schulze-Henneberg,

Muller, and Lange methods, and a modification of the Muller method

proposed by the author. In the Muller method the dried substance

is extracted with a mixture of strong alcohol and benzol, and then

with hot water. The residue is treated with bromin water and then

with dilute ammonia, heating nearly to boiling. This treatment with

bromin water and ammonia is repeated a number of times until the

material is not colored when heated with dilute ammonia. ^ It is then

washed with water and with boiling alcohol and dried at 110 to 115° C.

Mobile Muller claims that 3 or 4 treatments with bromin and ammonia

are sufficient, the author finds that sometimes as many as 20 are
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required. He has attempted to shorten the method h}' previously

heatino’ the sample with calcium bisulphite solution (8° Baume) for 4

to 8 hours at 110 to 140° C. in a sealed tube, and then proceeding- as

before.

A\'idely different results were obtained b}^ the 4 different methods,

the modified Muller and Lange methods giving the lowest results.

The Schulze-Henneberg aud Muller methods are both believed to be

too complicated and tedious, and the author believes that an exact and

simple method for determining cellulose has yet to be devised.

The detection of foreign coloring matters in canned tomatoes,

G. Halphex {Jour. Pharra. et Ohim., 6. ser.^ 11 {1900).^ 169-172;

ahs. in Analyst, 2o (1900), Aug., yy. 206).—Directions are given for

detecting coal-tar colors and cochineal. The desiccated pulp is treated

Avith glacial acetic acid for 10 minutes and the liquid then mixed with

twice its A^olume of 90 per cent alcohol and filtered after 10 minutes’

standing. The filtrate is diluted with 10 times its volume of water

and tested with a small amount of silk floss, the liquid being boiled

for at least 15 minutes. In the presence of coal-tar colors the silk

assumes a rose or salmon color.

In testing for cochineal the dried residue is thoroughh^ mixed with

hydrochloric acid and the paste shaken with twice its A^olume of 90 per

cent alcohol. The filtrate is diluted as before and shaken with amyl

alcohol. The 2 layers formed are separated with the aid of carbon

bisulphid. If cochineal is present the filtrate will have a rose color,

and the coloring matter may be extracted with amyl alcohol, forming

a yellowish red solution. The latter ma}" be tested with uranium

acetate, with which it gives a characteristic green coloration.

Handbook of industrial organic chemistry, 8. P. Sadtler {Philadelphia: J. B.

Lippincott Co., 1900, 3. ed., pp. XVIIIP543, figs. 126).—In this edition every chapter

has been revised and new matter added, those on natural and artificial dye colors

being largely rewritten. Some old and less important matter has been omitted and
the bibliographical data and statistics ha^-e been brought up to date.

Commercial organic analysis, A. H. Allen {Philadelphia: P. Blakiston’s Son &
Co., 1900, vol. 3, pt. 1, jjp. XVIP689).—This is a revision and enlargement by J.

Merrict Matthews, and treats of tannins, dyes and coloring matters, and writing inks.

The oil chemist’s handbook, E. Hopkins {Xew York: John Wiley & Sons, 1900

y

pp. yiII+72)

.

Synoptic tables for the analysis of fertilizers and soil amendments,
P. Goupil {Tableaux synoptiques pour V analyse des engrais et des amendements. Paris:

J. B. Bailliere <4 fils, 1900, pp. 80, figs. 3).—These tables give concise directions for

the preparation of reagents carrying out the determinations and calculating the

results in the analysis of the ordinary fertilizing materials and amendments, includ-

ing fertilizing chemicals, guano, dried blood, horn, meat, solid and liquid manure,

poudrette, vinasse, sewage, lime, limestone, marl, and gypsum.
The preparation of an exact standard acid, G. L. Higgins {Jour. Soc. Chem.

Ind., 19 {1900) ,
Xo. 11, p>p. 958-962, figs. 2).—The method and apparatus used in the

preparation of a standard acid from gaseous hydrochloric acid are described.

The determination of potash by means of phospho-molybdic acid {Ann,
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Chilli. Anahji. ef ApjiL, ,5 (J900), jip. 34o-S47 ).—A letter to the editor by von Garola
calling attention, in connection with Wavelet’s article noted above (p. 713), to Rau-
lin’s work on the same snhjectd

The electrolysis of copper sulphate as a basis for acidimetry, 0. A. Kohn
{Jour. fSoe. Cheui. hid., 19 {1900), No. 11, j). 902).—Tests of this method of preparing

a standard acid are reported. 1

Estimation of nitrites in the presence of nitrates, H. Pellet {Ann. Chim,
|

Analift. et Appl., 5 {1900), p. 301; aln^. in ( Jieiii. Zfg., 24 {1900), No. 92, Repert., p. |

339 ).—This method depends upon the fact that nitrites in the jnesence of ferrous 4

salts and acetic acid aie broken nj>, while nitrates are not affected. The total nitro- \

gen of the nitrites and nitrates is determined l)y treatment with ammonium-ferrous
!

'

sulphate and hydrochloric acid, and measuring the nitric oxid. The nitrites are
^

then determined in a second sami)le by treatment with ammonium-ferrous sulphate I

and acetic actd. Or both nitrites and nitrates may be determined in the same sample

by first treating with the iron salt and acetic acid, and after reading off the volume L

of gas, adding hydrochloric acid to decompose the nitrates.

Estimation of nitrites with nitrates, L. de Koninck {Ann. Chim. Analyt. et Appl.,

S {1900), p. 365; ahs. in Cheni. Ztg., 24 {1900), No. 92, Repert., 2U 339 ).—In order to

determine the nitrates with nitrites, by the method of Pellet, as noted above, the

author finds that 30 to 40 cc. of fuming hydrochloric acid should be added. With I

this precaution the method was found accurate.

Contribution to the determination of the oxidizable substances in water,
|

E. Ruppix {Ztschr. Untersuch. Nahr. u. Genussmtl., 3 {1900), pp. 676-681; ahii. in Chem.
I

Centhl, 1900, II, No. 20, p. 1088).
|

The determination of air in water, H. Pellet {Ann. Chim. Analyt. et Appl., 5 f

{1900), pip. 369, 370; ahs. in Chem. Centhl., 1900, II, No. 20, p. 1089, fi.g. 1).
j

The analysis of sour milk, F. J. Lloyd {Jour. British Dairy Farmers’ Assoc., 15
f

{1900), pt. 2, pp. 98-105).—By means of a number of series of experiments the author
j

shows the decrease in the total solids of milk after souring. The result corrected by
|

adding one-third of the percentage of lactic acid to the total solids was approximately
|

accurate. This was true for milk 48 hours or 5 weeks old. When the samples con-
|

tained other than lactic acid micro-organisms, the rule did not apply. The author
j

recommends sterilizing reserve samples of milk to overcome the difficulty and prevent
j|

any injustice on a revision of the analysis.
|

Nicotin in tobacco, G. d’Utra {Bol. Agr. Sdo Paido, 1. ser., 1900, No. 3, pp. ;

138-152).—Determinations of nicotin in samples of a large number of different kinds
j

of tobacco are reported and discussed, and the agricultural applications of nicotin
;

(tobacco extracts) are explained.
|

On the presence of invertin and sucrose in grapes, V. Martinand
(
Cornpt.

Rend. Acad. Scl. Paris, 131 {1900), No. 20, pp. 808-810).

The estimation of free sulphuric acid in wines, F. Carpentieri {Staz. Spec.
|

Agr. Ital., 33 {1900), pp. 307-340).

The estimation of the dry matter in wine by a specific gravity method,

F. Carpentieri {iStaz. Sper. Agr. Mai., 33 {1900), pp. 341-356).

The adulteration of olive oils, W. K. Ferrein {Farrnazeft, 7 {1900), p. 1007;

ahs. in Chem. Ztg., 24 {1900), No. 92, Repert., p. 339).—The substances used in adul- G
terating olive oil are given and the methods of determining the amounts of the :

adulterants.
^

On the simultaneous occurrence of saccharose and gentianose in the fresh

roots of gentian, E, Bourquelot and H. Herissey
(
Compt. Rend. Acad. Rd. Paris,

131 {1900), No. 19, pp. 750-752). '
'

J

Production of nitric acid from air by means of the electric fiame, A. ,

Compt. Rend. Acad. Sci. Paris, 110 (1890), p. 289.
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McDougall and F. Howles {Mem. Manchester Lit. and Phil. Soc., 44 {1900), pt. 4^

Xo.l3,p)p. 1-19; ahs. in Jour. Chem. Soc. [Zondon], 78 {1900), Xo. 456, IT, p. 651).—
Reports. tests of the influence of different forms of combustion chamber, strength of

current, mixtures of oxygen and nitrogen, and temperature upon the rate of forma-

tion of nitric acid.

'On the simultaneous production of two nitrogen salts in the crater of

Vesuvius, R.’ V. Matteucci {Compt. Bend. Acad. Sci. Baris, 131 {1900), Xo. 23, pp.

963-965).

Miscellaneous analyses, M. J. Wheeler {Rhode Island Sta. Bpt. 1899, pp. 146-

151).—Analyses are reported of salt, sodium carbonate, double carbonate of potash

and magnesia, muriate of potash, sulphate of potash, carbonate of potash, acid phos-

phate, floats, Thomas slag, aluminum phosphate, waste liquor from rendering ^Yorks,

nitrate of potash, nitrate of soda, sulphate of ammonia, dried blood, cotton-seed meal,

and soot.

On an improved G-eissler potash apparatus, J. Wetzel {Ber. Deut. Chern.

GeselL, 33 {1900), Xo. 18, pp. 3393, 3394, fig. !)•—The improvement consists of the

introduction of small niovable glass funnels into the absorptioii bulbs, which collect

and hold the gas bubbles for some time beneath the surface of the potash solution,

thus insuring more complete absorption.

BOTANY.

Xenia, or the immediate effect of pollen, in maize, H. J. Web-
ber (U. S. Dept. Apr., Division of Yegetable Physiology and
Pathology Bid. 22^ 4^).—The author reviews much of the

more recent literature on the supposed immediate or direct effect of

pollen on the character of seeds and fruits, and gives in detail the

records of a number of experiments and results in crossing different

varieties and races of corn. The results obtained are discussed at con-

siderable length, and it is shown that in the experiments, particularly

in the case of dent races with a starchy endosperm crossed with sweet

corn with a sugary endosperm, there was no indication of modiffcation

of the chemical constitution. It seems probable that in a great

majority of cases the results confirm Correns’s proposition, viz, that

the inffuence of foreign pollen exhibits itself only in the endosperm,

all parts which are outside of this remaining entirely uninfiuenced, and

that tte inffuence extends onl}^ to the color of the endosperm and the

chemical composition of the reserve materials—the starch or dextrin

therein. In all cases the size and form of the kernels remain

unchanged. The experiments and observations of the author favor

the theory that xenia in maize is caused by fecundation of the embryo
sac nucleus by one of the male nuclei, as suggested by De Vries and

Correns; and the evidence now available seems to indicate that those

cases of supposed xenia where the pericarp is inffuenced must be due

to other causes or explained as errors of observation.

On the poisonous properties of compounds of sodium, potas-

sium, and ammonium, H. Coupin {Rev. Gen. Bot.., {1900)^ JYo.

137^ pp. 177-193).—A report is given on the toxic equivalent of the

principal compounds of sodium, potassium, and ammonium in regard
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to 3'oung plantlets of wheat when grown in distilled water. The toxic

equivalent is the minimum weight of the substance dissolved in 100

parts of distilled water which will kill the plant. The figures given in

the accompanying table are the average of a large number of experi-

ments, and show the relative poisonous properties of the substances

named. The more common of the substances experimented with are

given in the following table:

Amount of different substances required, to hill wheat plantlets in irater cultures.

Substance. Per cent. Substance. Per cent.

Sodium chlorid 1.8 Sodium chromate 0. 125
Potassium chlorid 1.9 i Potassium chromate . . 0625

.0625

.0064
. 03125
.025

' .8

2.3
2.5

Ammonium chlorid 1.6 Ammonium chromate
Sodium bromid 1.2 Sodium bichromate
Potassium bromid .1 Potassium bichromate
Ammonium bromid 1 Ammonium bichromate
Sodium iodid .05 Sodium .sulphate
Potassium iodid . 05 Potas.sium sulphate
Ammonium iodid .33 Ammonium sulphate
Sodium fluorid .14 Sodium pho.sphate 1.5
Potassium fluorid .09 Potassium phosphate 6
Ammonium fluorid .04 Ammonium phosphate .4
Sodium nitrate 1.7 Sodium carbonate 1.1
Potassium nitrate 3

!

Potassium carbonate 1;7
Ammonium nitrate 3.9 ! Ammonium carbonate .3
Sodium oxalate (neutral) .1-25 Sodium chlorate .058
Potassium oxalate (neutral) . 25 Potassium chlorate .2
Ammonium oxalate (neutral)

Effect of chemical media on the growth of fungi, L. Planchox
(Ann. Sci. Nat. Bot.^ 8. ser.^ 11 (1900)^ ])ls. If

^ figs. 6S; ahs.

in Jour. Roy. Alicros. Soc. \Londonfi 1900^ No. fi jy. 1^96).—The results

of a large number of experiments on the growth of 20 species of

Dematieee in a number of difi'erent nutrient fluids and chemical solu-

tions are given. The terms fumagoid, alternarioid, macrosporoid,

etc.
,
are noted to denote the diflerent growth forms in the various

species. The best culture medium was found to be potato acidified

b}" lying for a quarter of an hour in 1 per cent sulphuric acid. It is

found that plants of this class are more subject to morphological

diversity, depending on the chemical composition of the medium, than

are the Mucedinea?. These modifications affect the vegetative change

more than the reproductive organs and are believed to be a mode of

defense against desiccation and the injurious efiects of the medium.

The most common forms of such modifications are the thickening and

encysting- of the cell wall, a change in the form of the filament itself,

the production of chlamydospores of isolated cells capable of germina-

ting, or of toruloid forms in which the mycelial filament has entireh"

disappeared. All kinds of transitional forms between the extremes

were noted. The author, as a result of his investigations, regards

Dematium gniUulans and Cladosporiuni herharum as distinct species.

Two new species of Altenaria are described, A. varians and A.

polymorplia.
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The nodule organism of the Leguminosse, K. G. Smith {Centhl.

Balit. u. Par.. 2. Aht.^ 6 {1900)^ Xo. 11^ jW- S7A).—A brief note is

given of the investigations of the author on the organisms producing

tubercles on the roots of Leguminosee. The organisms were grown

in a number of media, and the author states that the appearance of

these organisms depends very largely upon the medium and upon the

method which is employed in preparing them for observation.

As a result of his observations, he claims that these organisms are

true yeasts, and accounts for their dilferent forms b}^ the ditferences

produced by medium and fixation. The motile character of the

organism has been mentioned by a number of investigators, but

apparently no one has been able to discover the flagellum. using

undiluted, young peptone-glucose cultures, fixing in formalin and

staining with Coerner-Fischer stain, the author was able to discern

adhering to the capsule an exceedingly thin terminal flagellum about

'1 M long, bearing upon the distal end a tuft. The observation of the

delicate filament is aided bv the presence of this terminal tuft.

Attempts were made to prove the fixation of nitrogen with pure

cultures in artificial media, but without success. In his investigations

Bacillus megcithermm was found to accompany the tubercle organism

veiw frequently, and fixation experiments were tried with it without

success.

Agricultural botany, J. Pekcival {Xev: YorJc: Henry HoJt & Co., 1900, pp.

XII—798, figs. 265).—This work on botany by the professor of botany of the South-

easliern Agricultural College, Wye, England, is designed to meet the necessities of

agricultur^il students. Much of the material found in the ordinary text-books is

omitted and the matter arranged so as to not only cover the essentials of the science,

but is applied to the crops of the farm, orchard, and garden. General morphology

and physiology are treated at considerable length, the illustrations being drawn as

far as possible from the well-known plants of the field and garden. Laboratory

exercises are provided, in which the subjects for study are all drawn from common
plants, the object being to secure familiarity with the structure and functions of the

plants with which the agricultural student is most familiar. The classification and
special botany of the principal farm crops of England are quite fully given, the

material being groui)ed by natural orders. The botanical characteristics of the plants

are described, their cultural varieties discussed, and notes given on their cultivation,

handling, and uses. Lender the Gramine?e special chapters are, in a similar manner,

devoted to the true grasses, to cereals—in which oats, barley, rye, and wheat are

considered—to the common grasses of the farm, and to the subject of grasses and
clovers for temporary and permanent pastures. Special studies are also given of the

weeds of the farm, farm seeds, fungi as related to farm crops, and bacteria as related

to farm life, in every case the practical considerations being kept in the foreground.

Botany—an elementary text-book, L. H. Bailey {Xeic York: The Macmillan

Co., 1900, pp. XIV-C355, figs. 502).—This book is intended for the eiementary student

and in popular, though exact, language describes the nature of the plant, its rela-

tions with its surroundings, the minute structure of plants, and studies of the kinds

of plants. The histological studies given are only those required for a proper under-

standing of the primary functions and actions of plants. The author does not

believe in the extensive use of the compound microscope by the elementary student,
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and has arranged the studies so as to secure familiarity with the things of everyday

life. A feature of the work is its illustrations, which are nearly all new and well

chosen to illustrate their respective topics.

The plant covering- of Ocracoke Island, T. H, Kearney {U. S. Dept. Agr.,

Division of Botany, Contfihutions from the U. S. National Jlerhariarn
,

vol. 5, No. 5,

pp. 261-319, figs. 18).—An ecological study is given of the North Carolina strand

vegetation as shown upon Ocracoke Island. The climate and physiography of the

island and geology of its soils are described, together with the plant formations as

exhibited in the strand flora, salt-marsh vegetation, pasture, and cultivated plants.

The ecological forms and adaptations to environment of the different plants are

discussed, and the anatomy of some of the more important species of the strand

flora is figured and described.

Geographical distribution of the species of Cuscuta in North America,
Alida M. Cunningham {Broc. Indiana Acad. Sci., 1898, pp. 214, 215).—Notes are

given on the geographical distribution of the dodders into the different life zones

as defined by Dr. C. H. Merriam, of this Department.

The absorption of water by decorticated stems, G. E. Ripley {Proc. Indiana

Acad. Sci., 1898, pp. 169-174)-—N number of experiments are reported in which the

ability to take up water by stems which had had their cortex removed was compared
with those in which the wood had been cut out, and both compared with normal

stems. The experiments showed that the woody tissue is the principal path for the

passage of water through stems, and the removing of the cortex delayed the wilt-

ing of the stems for some hours beyond that in which it took place in normal stems.

Transformations of organic substances during germination, G. Andre

(
Compt. Bend. Acad. Sci. Paris, 130 {1900), No. 11, pp. 728-730).—From experiments,

made chiefly on Phaseolus, it is concluded that the regeneration of insoluble albu-

minoids takes place at the expense both of asparagin and of the nitrogen of the amid
acids. This is said to take place concurrently with the absorption of phosphoric acid

by the plant. Starch and cellulose decrease progressively from germination until

the time when the weight of the plant is greater than that of the seed, while the

amount of cellulose not saccharized by dilute acids continually increases, this being

due in a large degree to the transformation of starch.

FERMENTATION—BACTERIOLOGY.

Tobacco bacteria, C. J. Koning {Indlsclie Mercum\ 1899, July 8;

ahs. in Jour. Roy. Micros. Soc. [^London\ 1900, Mo. 501).—Accord-

ing to investigations conducted by the author, Diplococcus tabaci and

Bacillus tahaci I play an important part in the fermentation of

tobacco. B. tabaci I is motionless, aerobic, and varies much in size

in artificial cultures. It does not stain by Gramm’s method nor form

spores. It is killed in 20 minutes at 60° C. and in 5 hours at 50°.

Peculiar yeast-like appearances were observed in agar cultures some

weeks old but on transference to fresh media normal growth returned.

Asparagin is decomposed with the formation of ammonia, nitrates are

reduced to nitrites, glucose consumed, and gelatin liquefied. On natu-

rall}^ acid tobacco extract the bacillus does not grow well, doing better

when the acidity is diminished. Diplococcus tabaci forms small round

yellow colonies on gelatin plates, grows best at room temperatures,

and forms ammonia from asparagin. It is an essential aerobe and

grows well on acid media. Gelatin is slowly and feebly liquefied by it.
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Other bacteria were observed which are believed to have a share in

raising the fermentation temperature and also connected with the fer-

mentative processes.

Formation and structure of bacterial spores, ]Muhlschegel

{Centhl. u. Par., 2. Aht., 6 {1900)^ Xos. S. pp. 66-71: 97-

108).—Spore formation is said to be usually preceded by the appear-

ance of globules in the protoplasm, after which toward one pole there

ajDpears a gray speck having approximately the same size as the future

spore when the globules disappear. Spore formation is apparently

brought about under the incentive of a nucleus, b}" the combination of

the globules with the interstitial plasma. This may be demonstrated

b}^ staining reagents. The structural differentiation of the spore pro-

ceeds from within outward, ending in the formation of a membrane
composed of 2 la}^ers, the endosporium and the ectosporium. The
difficulties frequenth" experienced in staining spores is said to be due

in great measure to the resistance of the spore plasma and in a lesser

degree to the membrane. The endosporium is stained with difficulty

and ma}^ allow pigments to permeate it without its becoming affected.

The endosporium is converted into the sheath of the young rod and

the ectosporium is cast off‘ during germination.

Studies in systematic bacteriology, F. D. Chester {Delavxire Sta. Upt. 1899,

pp. 34-52).—The author has devoted considerable time in perfecting a method of

bacterial investigation and in devising a scheme for bacterial description. The result

of his labor is given in the report. The outline he proposes for the study of system-

atic bacteriology follows very closely the iMigula system with few modifications. A
number of terms are proposed and defined which the author thinks will prove useful

in descriptive bacteriology. A proposed synopsis is given of the groups of bacteria,

in which the groups of the genera Bacterium, Bacillus, Pseudomonas, Microspira,

and Mycobacterium are distinguished.

Descriptions of certain species of bacteria isolated from cultivated soil, F.

D. Chester {Delaware Sta. Dpt. 1899, pp. 52-75, pis. 2).—Descriptions of a number
of soil bacteria are given, the following being described as new: Bacterium fermen-

tationis, B. radiatum, B. amhiguum. Bacillus delarariensis, B. soli, and Microspira

tenuis.

A key to species of bacteria, L. Heim in Ztschr. Angeic. Mihros., 6 {1900),

No. 7, pp. 188-191).—Brief keys are given for the recognition of the more common
species of Streptococcus, Micrococcus, Sarcina, Bacterium, Bacillus, and Spirillum.

Bacteria, A. Bamsey (6'd. Roll, 1 {1900), No. 1, pp. 1-32).—A general bibliog-

raphy of bacteriological literature is given. The topics are arranged chronologically

and the entries in the present number cease with 1875.

Bacteria as friends and foes of the higher plants, T. INI. Fries {ScensDi Trdd-

g&rdsfdr. lldskr., 1900, Nos. 1, pp. 3-6; 2, pp. 20-25).

On the structure of bacteria, Feinberg (Jnch. 17 {1900), No. 12-14 ,

pp. 225-237
,
pis. 5)

.

—From studies of the bacilli of anthrax, tuberculosis, swine

plague, and of other organisms, the author concludes that bacteria possess a differ-

entiated plasma and nuclear structure.

Researches on nitrifying organisms, E. Demoussy (Am;. Agron., 26 {1900),

No. 6, 2Jp. 295-316).—Resumes are given of the following articles which appeared in

Arch. Sci. Biol. Basse during 1899: On the culture of the nitrifying organisms of



722 EXPEKIMENT STATION RECORD.

the soil, bj" Omeliansky; The influence of organic substances on the activity of nitri-

fying microbes, by S. Winogradsky and V. Omeliansky; The influence of free

carbon dioxid on nitrification, by (todlewski; and Nitrification of organic nitrogen,

by A”. Omeliansky, with comments on some of the articles by the abstractor.

Concerning' the flag-ellee, reserve material, nucleus, and spore formation
of bacteria, A. Meyer {Flora, 86 {1900), pp. 428-468, pi. 1; ahs. in Centbl. Ball. u.

Par., 2. Aht., 6 {1900), No. 10, pp. 339-341).

Do anaerobic org-anisms require oxyg-en? M. AV. Beijerinck {Arch. Neerland.,

2. ser., 2 {1899), 397; abs. in Centbl. Bald. 'U. Par., 2. Abt., 6 {1900), No. 10, p. 341 ).

—

The author states that obligate anaerobes as well as facultative ones require a small

quantity of free oxygen for their maintenance.

A contribution to the knowledg-e of thermophilous bacteria, G. Michaelis
{Arch. Hyg., 36 {1899), p>. 285; abs. in Centbl. Balt. u. Par., 2. Abt., 6 {1900), No. 5,

p. 154).—Four species of thermophilous bacteria were isolated from spring water

whose optimum temperature for growth was between 50 and 60° C., with 57° the

average. No growth takes place below 37° C. The organisms are spore forming,

2 to 4 p in length. Their reaction toward various media, etc., are described.

Oxalic acid formation by bacteria, AA^. Zopf {Ber. Pent. Bot. Gesdl., 18 (1900),

No. 1, pp. 32-34, fig. 1).—The author reports the formation of oxalic acid from grape

sugar in cultures of Bacillus aceti, B. acetigenum,, B. acetosum, B. ascendens, B. kiltz-

inglanum, B. pasteurianum and B. xylinuni. These bacteria were grown in a nutrient

media containing 10 per cent gelatin, 1 per cent peptone, 1 per cent meat extract,

with from 2 to 3 per cent grape sugar. Similar experiments were conducted with

the same organisms in which the grape sugar was omitted from the nutrient solution

and no oxalic acid was formed.

The physiolog-y of Bacillus prodigiosus, G. Ritter {Centbl. Bali. u. Par., 2.

Abt., 6 {1900), No. 7,pp. 206-209).—A contribution to the knowledge of B. prodigiosus

in which the behavior of the organisms in a number of media is described.

Bacterial studies in sug'ar manufacture, 0. Laxa {Centbl. Balt. u. Par., 2.

Abt., 6 {1900), No. 9, 2)p. 286-295).

The fermentation of cellulose, A^. Omeliansky {Arch. Sci. Biol. [Nf. Petersburg'],

7 {1899), No. 5, pp. 411-4S4).

Are bacteria the cause of tobacco fermentation? 0. Loew {Centbl. Baht. u.

Par., 2. Abt., 6 {1900), No. 4, pp. 108-112).—A controversial article in which the

author maintains that tobacco fermentation is not bacterial.

Enzyms, J. Gutiss {Festscli. Scliivendener, Berlin, 1899, pp. 184-201, pi. 1; abs. in

.Tour. Boy. Micros. Soc. [Londoni], 1900, No. 2, p. 223).—Notes are given on some of

the properties of the enzym of Penicillium glaucuni. This enzym is said to possess

the power of energetically splitting up cane sugar, but has a less powerful action on

starch and reserve cellulose and has none of the properties of oxidase. Malt, on the

other hand, has the action of ;p-oxidase. It acts energetically on starch, less so on

cane sugar, and very slightly on reserve cellulose.

A proteolytic enzym in g-erminating* seeds, V. Harlay
(
Compt. Rend. Acad.

Sci. Paris, 131 {1900), No. 16, gyp. 623-626).—The presence of a proteolytic ferment

in fungi has been previously noted by Boiirquelot and Herissey (E. S. R., 10, p.

929). In the present paper the author gives a report of experiments made with

germinating lentils, in which he found a proteolytic ferment analogous to trypsin.

It is believed that such a ferment will be found in all germinating seeds. The fer-

ment found in the lentil seeds seems to be identical with that reported above in the

fungi.

An enzym causing cleavage of protein in germinating barley, AA^. AA^m-

DiscH and B. Schellhorn
(
Wchnschr. Bran., 17 {1900), No. 24, pp- 334-336).

A proteolytic diastase of malt, A. Fernbach and L. Hubert {Compt. Rend.

Acad. Sci. Paris, 130 {1900), No. 26, pp. 1783-1785).—Nn. account is given of the
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isolation of a proteolytic diastase from barley malt, and some of its properties are

described.

The influence of phosphates and other mineral substances on the proteo-

lytic* diastase of malt, A. Ferxbach and L. Hubert {ComjJt. Rend. Acad. Sci.

Paris, 131 {1900), Xo. 4, p]>- 293-295).

METEOROLOGY.

Atmospheric radiation, F. W. Very {V. S. Dept. Agr.., ^Yeathev

Bureau Bui. fu, pp. 131, figs. 32).—This paper gives the results of

investigations carried on during the past 8 years to determine the

law of radiation as dependent upon pressure or density of the air.

The apparatus and methods used are described in detail, and the results

of studies of the influence of various conditions upon radiation are

reported.

“The results of the present research prove that within moderate depths of only a

few meters the radiation of dry air, purified from carbon dioxid, increases quite uni-

formly with the depth; that the radiation of a 1-meter layer of purified air at 50° C.

and near atmospheric pressure (735 mm.), as compared with one at 0° C., is 0.00068

radim, representing a transformation and transfer of thermal energy of 0.(»0068 small

calories every second through each square centimeter of limiting surface; that the

radiation of a like depth of carbon dioxid at the same temperature is three and one-

half times that of air, or 0.00238 radim, which is very nearly a maximum for this tem-

perature, further increase of the radiant depth being unattended by a corresponding

addition of radiant energy, showing that equilibrium between radiation and emission

has been almost reached at this depth; that the radiation from a layer of steam 5 ft.

deep at one-sixth of atmospheric pressure is two and one-half times that from a like

body of dry air at temperatures near the boiling point of water, and eight-tenths of

the radiant emission from the black solid body; while for smaller depths the radiant

power of water vapor is relatively greater, a steam jet of small dimensions radiating

over four times as strongly as one of air, a ratio which would doubtless have been

considerably greater if the air had been perfectly dry.

“There appears to be no reason to doubt that the radiation of a moderate depth

of homogeneous air at a given temperature depends on the product of the depth by
the density, and remains the same when depth and density vary inversely; but the

absorption of a given mass of aqueous vapor has been found to be smaller when dis-

tributed through a large volume of air than when concentrated. The phenomena are

conditioned by molecular relations. Reciprocal variation of depth and density does

not change the number of molecules which are engaged in the radiant transaction in

a homogeneous medium; but dilution by another substance involves a partition of

energy among molecules whose radiant and absorbent properties are dissimilar.

“As an absorbent of terrestrial radiation aqueous vapor is very much more efficient

than any other atmospheric ingredient; but as radiators when in large masses, the

substances which compose the atmosphere do not differ as widely as might be sup-

posed, and the position of chief radiant may be assumed in turn by either aqueous
vapor, carbon dioxid, or the permanent gases, according as the depths and tempera-
tures of the emissive and absorbent layers change. The depth of gas which gives

maximum radiation at short range is an insignificant quantit)^ compared with atmos-

pheric dimensions, and radiation from either the atmosphere of the earth or tlie solar

chromosphere is a superficial phenomenon, even when the masses of heated gas

measure thousands of miles in thickness. The fineness of the chromospheric lines in

the solar spectrum, although the shifts of the Fraunhofer lines indicate pressures of
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many atmospheres at the base of the chromosphere, is a sufficient demonstration

that only the outer layers radiate. If the emission proceeded also from the depths of

the chromospheric mass, the lines of hydrogen and some other elements would be
greatly widened; and if the earth’s atmosphere radiated unimpeded throughout its

depth, its thermal changes and its radiant effects would be enormous. Instead of

this, we find the atmos])here playing the part of a conservator of thermal energy, and
must gratefully admire the beneficent arrangement which permits the earth to be
clothed with verdure and abundant life.”

On solar changes of temperature and variations in rainfall in

the region surrounding the Indian Ocean, N. and W. J. S. Lock-
f

YER {Nciture, 63 {1900), JVos. 1023, j)p. 107-109; 1623, pjp. 128-133,

figs. 3; Proc. Poy. Soc. [London], 67 {1901), No. Pfi,p>p>. fiOO-Jfil^

figs. 3).-—A study of the chemical origin of spectrum lines most
evidenced in sun spots at the maxima and minima periods and of the

rainfall of India, Mauritius, and other regions is reported. The con-

clusion is reached “that there is a considerable rise above the mean
temperature of the sun around the year of sun-spot maximum and a

I

considerable fall around the year of sun-spot minimum.” An analysis

of the data relating to rainfall in India during the southwest monsoon
and in Mauritius showed that the largest amount of rain fell in India at

sun-spot maximum and in Mauritius at sun-spot minimum, although

the maximum rainfall in Mauritius generally gave rise to a secondary

maximum in India, which therefore “ has two pulses of rainfall; one

near the maximum and the other near the minimum of the sun-spot f

period.” All famines in India during the last 50 years and all periods

between 1849 and 1878, when the Nile was lowest, occurred in the in-

tervals between these two “pulses”.

Report of the meteorologist, 'VT. H. Bishop {Delaware Sta. Rpt.

1899, pj). 180-193).—Monthl}^ summaries of observations at 6 different

places in Delaware on temperature, pressure, precipitation, relative

humidit}y and prevailing winds during the year ended June 30, 1899,

and a summaiy of observations on temperature and precipitation dur-

ing the calendar year 1898 are given.

The summary for 1898 is as follows:

Annual summary of meterological observations in Delaware, 1898.

Temperature.
Total

rainfall.

No. days on
which 0.01
in. or more
of rain fell.

Locality.
Highest. Lowest. Mean.

Newark
Deg. F.

98 (July)
102 (Julv)

99 (Julv)

99 (July)
98 (July)
98. 5 (July)

Deg. F.
f). 4 i Feb. 1

Deg. F.
52.9

Inches.
50. 62 103

Middletown 5 (Feb.)
(Feb.

)

(Feb.)
(Feb.)
(Dec.)

54 51.02 97
Dover 6 54.3 42. 20 98
Milford 10 56.8 42. 06 93
Seaford - 11

6

55. 5 43.84 95
Millsboro 54.7 48. 50 119

Report of the meteorologist, N. Helme {Rhode Island Sta. Rpt.
|

1899, pp>. 199-209).—This includes general notes on the weather and a
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tal)ulated record of observations at Kingston on temperature, precipi-

tation,. cloudiness, and prevailing winds during each of the first six

moTitlis of 1899, with a summary for the period from January 1, 1890,

tQ June 30, 1899, inclusive. The summary for 6 months of 1899 (Jan-

Tiarylto June 30, inclusive) is as follows:

Temperature (degrees F. ).—Maximum, 95, June 6; miiiimimi, — 10, February 10;

highest monthly mean, 67.1, June; lowest monthly mean, 23.5, February; highest

daily mean, 80, June 6; lowest daily mean, —1.5, February 10; range for six months

105. Precipitafion (inches).—Total (rain and melted snow), 26.79; greatest monthly,

9.67, March; least monthly, 1.87, June; greatest in 21 consecutive hours, 2.76,

March 19; snowfall—total, 31.25; greatest monthly, 21.5, February; least monthh',

0.5, April. l]'eather.—Xumber of clear days, 77; number of fair days, 11; number

of cloudy days, 60; number of days on which there was precipitation of 0.01 i)i. or

more, 59. Prevailing wind, southwest.

The rainfall in May was the smallest recorded at Kingston during

the 11 years that records have been kept.

On the study of distant storms by means of the electroradiophone, T.

Tommasixa (Cornpt. Pend. Acad. Sci. Paris, 131 [1900), No. 22, pp. 876-878).

Seasonal variations in temperature atVarious altitudes in the free atmos-

phere, L. Teisseeexc be Bort {Conipt. Rend. Acad. Sci. Paris, 131 {1900), No. 22,

pp. 920-922, Jig. 1).—The results of observations on temperature in different seasons

of the year by means of balloons are charted and discussed. These show that there

is a very marked seasonal variation in temperature up to an altitude of 10,000 meters,

the variation diminishing as the height increases.

On the g-aseous projectiles of cannon proposed for the prevention of the

formation of hail, G. GASTixEand Y. Vermorel {Cornpt. Rend. Acad. Sci. Paris, 131

{1900), No. 19, pp. 766-768).—Various forms are discussed, those jDroducing annular

motions of the air when discharged being considered most effective.

Temperature at the experimental farm at Wollonbar, New South Wales
{Rpt. Under Sect. Mines and Agr., New South Wales, 1899, pp. 39, 40).—A tabular

statement of maximum and minimum temperatures, rainfall, and number of cloudy

and dry days during each month of 1899.

Meteorological observations at Hawkesbury Agricultural College, Rich-
mond, New South Wales [Rpt. Under Sect. Mines and Agr., Neiv South Wales, 1899,

p. 15).—A tabular record is given of the rainfall and highest, lowest, and mean tem-

peratures during each month of the years 1893 to 1899; evaporation for each month
of 1898 and 1899; and velocity of the wind during parts of 1898 and 1899.

Actinometric measurements in the Pamirs, B. W. Stankewitch
(
Cornpt. Rend.

Acad. Sci. Paris, 131 {1900), No. 22, pp. 879, 880).

WATER—SOILS.

Third report of work in the study of the fertility of soils,

S. Bogdanov {Selsl:. Khoz. i Lyesov.^ 198 {1900), Jidy, pp. 59-112;

Aug.. p2>. 21^1-288).—This is a continuation of previous work (E. S. R.,

11, p. 130). The author elaborated some i^ears ago a method of deter-

mining the fertility of a soil on the basis of a simplified chemical

analysis. The method has been put to repeated tests in the course of

several years and proved reliable in every instance. The chief features
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of the method are as follows: The soil containing a medimn amount of

moisture is placed in a thermostat for d8 hours at 30° C., and nitrogen

in the form of ammonia and nitric acid is determined. The results

thus obtained are assumed to indicate the amount of nitrogen assimilable

b}^ oats (the cereal with which the author chiefly experimented). The
phosphoric acid is then determined in a solution obtained l\y digesting

the soil for 24: hours with a 2 per cent solution of acetic acid, using the

soil and solution in the ratio of 1:4:. This gives the available phos-

phoric acid. All other assimilable substances are determined by
analyzing an aqueous solution obtained 1)}^ shaking for 18 hours 1 part

of the soil with 100 parts of water. The results thus obtained serve

as a guide in determining the fertilizer needs of a soil. Culture exper-

iments made on the basis of such results corroborated the correctness

of the judgment based on them. In the present report, which covers

the 3^ears 1898 and 1899, experiments are described which were insti-

tuted to subject the author's method to further tests. Many new soils

from various localities in Russia were studied. Not only oats, but

also barle^q millet, peas, flax, buckwheat, mustard, and sugar beets

were grown. In all cases the kind of fertilizer required was reliably

indicated by the chemical analysis.

The results of numerous culture experiments to determine the easily

assimilable substances in soils of different degrees of fertility carried

out during several years are reported. A yield of oats on 2 kg. of

soil of less than 2 gm. of dry grain and 6 to 7 gm. of dry crop above

the ground is considered low; 3 to 4: gm. of dry grain and 6 to 12 gm.

of dry crop above ground, medium; over 1 gm. of dry grain and over

12 gm. of dry crop above the ground, high. The following table gives

the mean of the author’s figures for easily assimilable fertilizing con-

stituents in the soil corresponding to different yields of oats and also

Hellriegel’s figures for nitrogen:

Assimilable lolant food in the soil corresponding ivith different yields of oats.

Author’s data.
Hellriegel’s
figures for
nitrogen.Potash.

Phosphoric
acid.

Nitrogen.

Low yield
Per cent.

0. 001
.002
.003

Per cent.

0. 001
.002
.003

Per cent.

0. 003
.007
.011

Per cent.

0.002
.005
.008

Medium 'vdeld

High yield

Experiments with barley were more limited than with oats. The

author concludes, however, that the nitrogen content of the soil cor-

responding to a medium yield of barley is 0.0051 to 0.0083 per cent.

Hellriegel’s figure is 0.0012 to 0.0070 per cent.
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Experiments with sugar beets gave the following results:

Assimilable plant food in the soil corresponding ivith different yields of sugar beets.

Nitrogen.
Phosphoric

acid.

....

Per cent.

0. 0140
.0069

Per cent.

^^pHinn 1 vipld . 0. 0026
.0008Low yield

Experiments with white mustard showed that, while it resembles

oats and barley with respect to assimilating nitrogen and phosphoric

acid from the soil, it is strikingly sensitive to the sulphuric acid con-

tent of the soil. Other things being equal, the yield was increased

to 2 times when a fertilizer containing sulphuric acid was added.

From his own results and from those of Hellriegel, the author has

prepared the following table, which indicates the contents of easily

assimilable substances in the soil in the cases of low, medium, and high

yields of oats and other plants which do not differ strikingly from one

another in their plant-food requirements:

Assimilable plantfood in the soil'^ corresponding with different yields of oats and plants of

similar requirements.

Nitrogen.^ Phosphoric
acid.

Potash.

High Yield
Per cent.

0. 0108
.0060
.0021

Per cent.

0. 0050
.0022
.0010

Per cent.

0.0060
.0020
.0010

Medium yield
Low yield

—P. FIREMAN.

The amount of humus in soils and the percentage of nitro-

gen in the humus as affected by applications of air-slaked
lime and certain other substances, H. J. Wheeler, C. L. Sar-
gent, and B. L. Hartwell {Rhode Island Sta. Rpt. 1899, jpj^,

192-159).—This is an account of studies of the changes in humus and
nitrogen content of soil which had been used in pot experiments with
corn, oats, and rye during 1893, 1891, and 1895. Humus was deter-

mined by treatment with hydrochloric acid according to Hilgard, fol-

lowed b}" extraction with ammonia according to Huston and McBride’s
method.

“The nitrogen in the humus was determined by using a per cent solution of
potassium hydroxid in place of the solution of ammonium hydroxidof like strength,
V hich was employed in the determination of humus. Aliquot portions of the extract
were then neutralized with sulphuric acid, and after evaporating to dryness in a
K^eldahl flask, the nitrogen was determined as usual by the method of Kjeldahl.
The soils were air-dried before analyzing, and the different samples contained from
2.00 to 2.75 per cent of water determined at 100° C.”

^ Calculated to dry matter.

16166—No. 8—01
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At the beginning of the pot experiments with the soil used in this

investigation muriate of potash was applied at the rate of 7.36 gm. and

dissolved boneblack at the rate of 22.07 gm. per pot in eveiy case.

These amounts were afterwards increased to 10 and 25 gm. respective!}".

In different cases ammonium sulphate and nitrate of soda were applied

in amounts furnishing 2.65 gm. of nitrogen per pot. Where lime was
used the maximum amount applied was 117.2 gm. per pot (1 tons per

acre). Gypsum was also applied in some cases at rates furnishing the

same amount of calcium oxid as the lime. The results of the deter-

minations of humus and nitrogen are given in the following table:

The influence of lime and other substa7ices on the hmnus and nitrogen coiitent of soils.

Fertilization.

Humus
nitrogen
in dry
soil.

Humus
in dry
soil.

Nitrogen
in dry
humus.

TTnmannrerl
Per cent.

0.130
Per cent.

3.86
3.93

Per cent.

3. 37
3.26Ammonium sulphate .128

Ammonium sulphate, air-slaked lime (1 ton per acre) . 133 3.77 3. 53
Ammonium sulphate, air-slaked lime (4 tons per acre) ,126 3.63 3.47
Ammonium sulphate, calcium sxilphate (land plaster) at rate equiva-
lent in CaO to 4 tons of air-slaked lime per acre .139 3. 65 3.81

Without nitrogen and lime .129 3. 75 3. 44
Air-slaked lime

(
4 tons per acre) .139 3.51 3.68

Nitrate of soda .143 3.93 3.64
Nitrate of soda and air-slaked lime (4 tons per acre) .133 3.42 3.89

‘ ‘ From the foregoing it will be seen that without exception the addition of air-

slaked lime or gypsum resulted in lowering the total amount of humus, as compared

with the unmanured plat, yet in every instance the percentage of nitrogen in the

humus had been increased. In fact, the latter statement applies also even where no

nitrogen was added.

“Where lime was not applied, but nitrogen was employed in form of sulphate of

ammonia, which in the acid soil proved poisonous to plants, it will be observed that

the percentage of nitrogen in the humus was even less than where no manure was

used. On the contrary, where nitrogen in the form of nitrate of soda was added

W"ithout lime, the percentage of nitrogen in the humus was greater than in the case

of the unmanured soil.

“It is also of special interest to observe that in the case of the unlimed soil which

received potash and phosphoric acid but no nitrogen, the percentage of humus
became less than in the unmanured soil; while, on the contrary, where nitrogen was

applied as nitrate of soda and as sulphate of ammonia to unlimed soil, it is possible

that a slight increase in the percentage of humus resulted. The differences are not

great enough, however, to furnish any positive evidence in this respect.”

il

n

ji

The causes and the importance of the decomposition of nitrates '
I

in soils, W. Kruger and W. Schneidewind {LandAJo. Jahrl.^ 29
,

(1900).^ No. 7p7-770^ pis. 2).—In continuation of previous i

investigations, the authors report pot experiments to determine the
|

action of various kinds of carbonaceous materials and the effect of
:

well-rotted and fresh mixtures of manure and litter on the activity of
|

the denitrifying organisms, as well as held experiments on denitritica- I .

tion, comparing the ]’esults by the 2 methods, and discussing the inffu-
1

1
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ence of the previous handling of the manure on its subsequent behavior

in the soil.

Of the various carbonaceous substances tested (pentosans and crude

fiber from wheat straw, cotton, straw, peat, and pentosans from peat)

the first was most active in promoting denitrification and decreasing

the 3ueld.

The application of sterile fresh manure resulted in no increase of

yield, while well-rotted manure produced a decided increase. In the

field experiments, also, it was found that the use of fresh manure

resulted in a decided decomposition or transformation of the nitro-

genous compounds of nitrate of soda or of urine. On the plats

receiving applications of a mixture of solid and liquid cow manure

with straw there was a yield of 825 lbs. less of dry matter and 61.36

lbs. less of nitrogen than on the plats receiving only liquid manure

(urine). While the results of the field experiments agree in this case

with those of the pot experiments in showing that there is an important

decomposition or transformation of nitrates under certain conditions

of manuring, it is not considered safe to make too close an application

of the results of pot experiments in field practice.

The chemical functions of certain soil bacteria, F. D. Chestek
{Delmoare 8ta. Rj)t. 1899^ jpp. 76-85' figs. 3).—This article records

observations on the production of ammonia and the reduction of

nitrates to nitrites by soil bacteria and on the relation of the growth

of these organisms to the reaction of the media.

The apparatus used in studying the production of ammonia in neu-

tral bouillon and for determining the amount of ammonia produced

are described. The following table gives the amounts of ammonia in

milligrams per 100 cc. of culture produced by the different organisms

studied during 7, 11, and 30 days’ growth at room temperature:

Ammonia found in cultures of soil organisms in neutral bouillon.

Name of species.

Amount per 100 cc. of culture.

7 days. 14 days. 30 days.

BactcriuM mycoicles
Mg.
9.18

Mg.
20. 06

Mg.
45. 50

Bacillus subtilis 6.46 18.35 46. 20
Bacillus pulvinatus:

A'ar. A 1.02 10. 20
Var. B 0 5. 78 18. 30

Bacillus 6 0.30 5.44 22. 00
Bacillus 7 2.40 19.72 38. 10
Microspira tenuis 0 0 0
Bacteriuinjermentationis 0.30 8. 50 27. 90

The bouillon used in these cultures contained 1.11 per cent of organic

matter and 0.18 per cent of nitrogen. “The largest quantities of

ammonia produced after 30 days’ growth Avas for Bacterium mycoicles

and Bacillus siMilis.^ 15.5 and 16.2 mg. per 100 cc. respectively. In
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other words, onlj^ about two-tenths of the total nitrogen in the medium
was converted into ammonia.”
The ammonia produced was determined by distilling with calcined

magnesia. It was found that the uninoculated bouillon gave 3.4 mg.
of ammonia per 100 cc. by this treatment, and consequently this cor-

rection was made in the results obtained with the difierent cultures.

To determine the effect of an abundant supply of air upon the deni-

trif}dng action of soil bacteria BacillvjS'pulvinatu8 ^N2i!& grown in peptone
solution containing 0.1 gm. of nitrate of soda per liter in a flask abund-

antly supplied with purified sterile air and also in a flask without

aeration. ‘‘At the end of 5 days 7 mg. of nitrite of soda per 100 cc.

were found in the aerated culture and 30 mg. in the nonaerated. At
the end of 10 days 20 mg. of nitrite of soda were found in the aerated

and 40 mg. in the nonaerated culture. ”

The denitrifying action of a number of soil organisms was studied.

The various organisms were grown in a neutral 1 per cent Witte peptone
broth containing 0.1 gm. of nitrate of soda per liter, in Erlenmeyer
flasks plugged with cotton wool and kept at room temperatures.

Nitrite was determined by the Griess colorimetric method. The
results were as follows:

Nitrite in cultures of soil bacteria.

Amount of nitrite of soda in 100 cc. of culture.

Name of species.
5 days’
growth.

1
1

1

10 days’
growth.

15 days’
growth.

1

30 days’
growth.

Nitrates in
culture at
end of 30
days;

tested with
diphe-

nylamine.

Bacterium mycoides
^Ig.

0.4
Mg.

0

Mg.
0

Mg.
0

Mg.
0

Bacillus suhtilis 5.

0

0 0 0 0
Bacillus pulvinatus:

Var. A 1.5 10.0 10.0 1.0 0
Var. B 10.0 10.0 10.0 7.0 Trace.

Bacillus 6 0 0 0 0 0
Bacillus 7 2.0 Trace. Trace. 0 0
Microspira tenuis 10.0 10.

0

0 0 0
Bacterium fermentation is:

Var. A 5.0 2.0 2.5 1.0 0
Var. B 10.0 7.0 7.0 5.0 Trace.

I

The organisms studied were found to grow best in neutral or slightly

alkaline media. In media containing carbohydrates the organisms

produced considerable amounts of acid, including acetic, formic,

propionic, but}a*ic, and lactic acids. “All soils containing larger or

smaller quantities of vegetable matter are liberally supplied with car-
|

bohydrates in one form or another, hence all soils have a tendency to !

become acid as a result of the development of soil microbes.”

The following table shows the amounts of free acid stated in the

number of cubic centimeters of tenth -normal sodium hydroxid re-
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quired to neutralize 100 cc. of the culture produced by various soil

organisms during diiferent periods of growth.

1 Freejidd in cultures of different soil organisms stated in cubic centimeters of tenth-normal

sodium liydroxid required to neutralize 100 cc. of the cultures.

Name of species.

In 2 per
cent glucose
bouillon; 5

days’ growth;
direct titra-

tion for free
acid.

In 2 per
cent peptone
broth, with
an excess
of chalk;
4 weeks’

groAvth; by
distillation.

1

In 4 per
cent glucose
bouillon,

with an ex-
cess of chalk;

4 weeks’
growth; by
distillation.

In 2 per
cent glucose
bouillon; 5

days’ growth;
direct titra-

tion for free
acid.

Sactenum mycoides *.

Cc.

6. 20
Cc.

6.32
Cc. Cc.

12.0
15. 20 9.80 12.0TinrilliiJf aiihfilist

j

Bacillus pulvinatus

BactcHumfermentation is

2.80 19. 30

{ 15.2

J 16.0
1 13.0

[ 11.8
f 8.2

^ 12.1

1

11.0

1 20.0

nncilh/a dclavaricnsis 1

1

1 22.5
17.0

J

12.0
BacteriuTU radiatum ! 4.0 5.0
Bacterium ambiguum 0 0

Bacillus soli 0 0
Micvospira tenuis 1 0 0

1

Composition of the air at various altitudes, G. Hineichs
(
Compt. Rend. Acad.

Sci. Paris, 131 {1900), pp. 442, 44A; abs. in Jour. Chem. Soc. \_London'], 78 {1900),

No. 456, II, p>. 649)

.

—Reports calculations of the proportions of carbon dioxid, oxygen,

argon, nitrogen, and hydrogen at different altitudes.

The regeneration of confined air by means of sodium dioxid, G. F. Jaubert

{ComjA. Rend. Acad. Sci. Paris, 131 {1900), No. 18, pp. 715, 716).—This is a brief

note referring to the proposition of Desgrez and Balthazard (see below
)
to use sodium

dioxid to purify air vitiated by respiration, and calling attention to the work of the

author on this subject during the past 3 years. The principal objection urged to the

use of sodium dioxid for this purpose is its high price.

The regeneration of confined air by means of sodium dioxid, Desgrez and
Balthazard {Compt. Rend. Acad. Sci. Paris, 131 {1900), No. 20, p. 812).—A reply

)

to the above referring to previous communications^ and denying Jaubert’s claim to

) priority.

)
Well waters—a study, A. McGill {Trans. Ottawa Lit. and Sci. Soc., 1899-1900,

j
;

No. 2, pp. 133-148, figs. 4)-—This article discusses the origin and movement of ground
D

I

water, the origin and sources of contamination of well waters, and means of detect-

I

ing and preventing such contamination.

f i
On the presence of oxysulphocarbonates of iron in the water of the Rhone,

H. Causse {Compt. Rend. Acad. Sci. Paris, 131 {1900), No. 23, pp. 947-949).

Underground temperature at Oxford in the year 1899 as determined by

^
five platinum resistance thermometers, A. A. Rambaxt {Proc. Roy. Soc. \Lon-

\ !

don~\, 67 {1900), No. 437, pp. 218-222).—Observations with thermometers of the Cal-

,
lendar and Griffiths^ pattern at depths of in., 1 ft. 6 m., 3 ft. 61 in., 5 ft. 81 in.,

and 9 ft. Ill in. are very briefly reported and discussed and the method of standard-

ir izing the apparatus is described. A comparison is made of the calculated and

f.
observed results which seem to indicate a high degree of precision in the observa-

- tions.

I

^ Compt. Rend. Acad. Sci. Paris, 128 (1899), pp. 361-363; 131 (1900), Xo. 7, pp.

le
j

429-431.

ig.

' ^Xature, 53 (1895), pp. 39-46, flgs. 4.
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Humus in soils, G. d’Utra {Bol. Agr. Sdo Paulo, 1. ser., 1900, No. 3
, pp. 152-

160).—Analyses of 146 samj^les of soil from different parts of Sao Paulo, Brazil, show-

ing moisture, organic matter, phosphoric acid, lime, potash, nitrogen, and humus S
are reported and discussed. The humus varied from 0.024 to 3.11 per cent, the a
nitrogen from 0.002 to 0.38 per cent, potash from 0.01 to 0.59 per cent, phosphoric 1
acid from trace to 0.36 per cent, and lime from trace to 0.80 per cent. The soils are «i

generally deficient in humus. The percentage of nitrogen in humus showed wide f

!

variations. 1
On certain conditions affecting- the nitrification of soils, J. Neish [Jour. 1

Jamaica Agr. Soc., 4 {1900), No. 11, pp. 645-651).—A popular discussion of this sub- 1

ject, emphasizing particularly the importance of thorough tillage as a direct means of f 1

promoting nitrification. f’

Further observations upon the need of lime in Rhode Island soils, H. J, «

Wheeler and G. E. Adams {Rhode Island Sta. Rpt. 1899, pp. 160-162).—A brief

account is given of 4 cooperative experiments on grasses conducted for the purpose

of further studying the lime requirements of Rhode Island soils. “The results

obtained in 1899 fully corroborate those of previous years (E. S. R., 11, p. 918), and
together they indicate that a need of lime is quite general in Rhode Island soils.”

Preliminary analytical studies of the soils of the Province of Bari, Italy,
|

G. D’Addiego {Btaz. Sper. Agr. Ital., 33 {1900), No. 1, pp. 19-44)

>

—This article
,

j

includes a classification of the soils of this province, descriptions of samples analyzed

and of analytical methods employed, chemical analyses of 9 samples, and general

conclusions and practical applications of the results.

Soil exhaustion, G. E. Stone {Massachusetts State Pd. Agr. Pul. 6, pp. 29-36,

figs. 3).—Notes are given on some of the causes of soil exhaustion in Massachusetts,

and suggestions are made for its restoration.

The future of desert countries, A. Souleyre {Rev. Sci. Paris, 4- ser., 14 {1900),

Nos. IS, pp. 545-560, figs. 3; 22, pp. 681-688; 24, pp. 743-749).

The weathering- and erosion of north and south slopes, G. Culbertson

{Proc. Indiana Acad. Sci., 1899, pp. 167-170, fig. i).—Examinations of the slopes of

a number of ravines indicate a decided variation in the rate of weathering when the

valleys trend from east and west to southeast and northwest approximately, but little

difference where the valleys trend approximately north and south. The differ,

ences are doubtless due to greater expansion and contraction, and alternate thawing

and freezing on the slopes with southern exposure.

The physical g-eog-raphy of the region of the great bend of the Wabash,
W. A. McBeth {Proc. Indiana Acad. Sci., 1899, pjp. 157-161, figs. 3, map 1).—Discusses

the glacial action in this area.

Studies on the formation of loess, Tutkowski {Scottish Geogr. Mag., 16 {1900),

No. 3, pp. 171-174; cibs. in Pul. Soc. Pelge Geol., 14 {1900), No. 3, p. 180).—This is a

discussion, based on geological and soil studies in Russia, of Richthofen’s theory

of the formation of loess during interglacial or post-glacial periods. The author

advances the theory that the formation of loess sods is due to the desiccating and r

transporting action of the foehn. He considers as normal loess soils only those f

which are found in European Russia, North America, and China. The formation i

of the so-called loess of France and Belgium he believes to be due to other agencies.

Iowa geological survey, S. Calvin and H. E. Bain {Ann. Rpt. Iowa Geol. Survey,

10 {1899), pp. 666, p)ls. 11, figs. 102, maps 10).—This contains, besides administrative

reports, papers on Statistics of mineral production of Iowa in 1899, by S. W. Beyer;

The succession of fossil faunas in the Kinderhook beds of Burlington, Iowa, by

S. Weller; Geology of Lyon and Sioux counties, by F. A. Wilder; The flora of Lyon
County, by B. Shimek; Geology of Osceola and Dickinson counties, by T. H.

MacBride; Geology of Hardin County, by S. W. Beyer; Geology of Worth County,

by I. A. Williams; Geology of Dubuque County, by S. Calvin and H. F. Bain; and
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Forestry notes for Dubuque County, by T. H. MacBride. The articles on the geology

of the different counties deal with location, previous geological work, physiography,

stratigraphy, and economic geology, including mineral products, water supply, and

soils. Special attention is given to the loess and glacial drift soils of the Pleistocene

deposits of the different counties.

FERTILIZERS.

On the question of the preservation of manure and urine,

J. Konig {Y'rtljschr. Bayer, Landw. Baths.
^ 5 {1900), Sup. Bo.

pp. 500-510).—The author briefly reviews the work of other investi-

gators on this subject and reports observations on the losses of nitrogen

in form of ammonia from solutions of ammonia, ammonium carbonate,

ammonium sulphate, and urine with and without access of air, and

with and without addition of phenol. The conclusion is reached that

the main precaution to be observed in preserving manure from loss of

nitrogen is to exclude the air. Unless the air is excluded, preserva-

tive materials are of little value. The following practical rule, which

is shown to rest on a scientific basis, is given: Protect the manure and

urine from air, sun, and rain, and apply in well-rotted condition to

soils kept open and well aerated by marling or liming.

The method of making manure-preservation experiments, T.

Pfeiffer, F. Moszeik, and O. Le^iermanx (Landvj. Vers. Stat . , 5^

{1900), No. 5-6, pp. SJd)-S78).—The errors incident to such experi-

ments and means of overcoming them are discussed, the methods used

by the authors are described, and a series of experiments are reported.

The contradictory results often obtained in laboratory experiments

on the preservation of manure are ascribed to the use of inaccurate or

dissimilar methods. Moreover, the results obtained in such experi-

ments can not be applied in practice without danger of serious error.

The authors have undertaken to devise a system of investigation which

reduces as far as possible the sources of error and makes the results of

more scientific and practical value. As a check on the determinations

of nitrogen at different stages they recommend the determination of

the income in food and outgo in excrement and animal product of the

nitrogen, phosphoric acid, and potash. The study of the losses of

nitrogen must begin in the stall. Contradictory results have fre-

quently been due to variations in the amount of the easily and diffi-

cultly decomposable nitrogen compounds. The difficulties pointed out

by Holdefleiss (E. S. R.
, 11, p. 32) regarding the taking of samples,

correction for uneaten food, etc., may be overcome by the use of the

balance of nitrogen and mineral matter referred to above. As
Maercker has shown, the preservation experiments should always be

accompanied b}^ fertilizer experiments.

Experiments with 8 cows in two 11-day series are reported. In one

series the manure remained under the animals 8 dsijs, in the other only
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24 hours, the manure for each series being kept separate. The liquid

excrement was weighed and examined daily. The precautions observed

in the sampling of the feed and litter; the construction of the stalls,

manure heaps, and liquid manure pits; the weighing and sampling of

the solid and liquid manure; the determination of the milk production

and increase in live weight; and the analytical methods used are

described. The balance for the lirst and second periods gave a loss of

8.3 per cent of nitrogen, a gain of 2.7 per cent of phosphoric acid, and

no change in the amount of potash. The balance for the heaps of

mixed solid and liquid manure (after an average of 107 days) showed

a loss of 19.1 per cent of nitrogen, and an increase of 3.0 per cent of

phosphoric acid and 0.8 per cent of potash. The results obtained

indicate the reliability of the methods used, but investigations with a

view to their improvement are to be continued.

Denitrification and the action of barnyard manure, T. Pfeiffer

and O. Lemmer^^iann {Land/iv. Vers. 5
If. (1900)^ No. 5-6^ pjy. 386-

4,63).—From the results of an extended series of experiments in pots

and on plats in continuation of those previously reported (E. S. K.,11,

p. 134) the following conclusions are drawn: The utilization of the

nitrogen supply of the soil is unfavorably influenced both by an increase

of organic matter and of denitrifying organisms. By the addition of

barnyard manure denitrification is promoted, both by the organic

matter and bj^ the bacteria, which are thus supplied to the soil. The
injurious effects noted in pots during the first season disappear during

the second. An increase of organic matter by the addition of a solu-

tion of calcium citrate, as well as the use of a pure culture of denitri-

fjdng organisms, resulted in the evolution of free nitrogen. The loss

of nitrogen in the free state as a result of the application of barnyard

manure in pot experiments is considered of only secondary importance

in comparison with other factors influencing the utilization of nitrogen

by the crop. The utilization of applications of nitrate of soda on light,

sandy soils is seriously interfered with by applications of cattle or horse

manure at rates of 800 metric centners per hectare (17.81 tons per acre).

Since the same manure gives very different results in pots and on plats,

the authors caution against the direct application of the results of pot

experiments with manure in actual practice. The variable action of

the nitrogen of manure can not be explained by ordinary analyses, in

which the contents of ammoniacal, amid, and digestible proteid nitrogen

are determined. It is claimed that the variable action of different kinds

of manure is explained by variations m the extent of denitrification.

In the authors’ experiments no relation was found to exist between the

content of nitrogen-free organic substances, particularly pentosans,

and the action of the nitrogen. There is wide difference in the ease

and rapidity with which the nitrogen compounds of different kinds of

manure undergo decomposition, and in the authors’ opinion this is one
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of the main causes of the variations in the action of the nitrogen.

When the conditions in the preparation of the manure ai'e such as to

result in the removal of a large part of the nitrogen-free organic

matter, the transformation of the nitrogen into forms which are readih"

assimilable by plants is almost entirely prevented. Neither ammonia

nor elementaiy nitrogen is formed, and even amids are formed from

proteid nitrogen to a very limited extent. An important after-effect

of the nitrogen of manure was noted. A part of the nitrate nitrogen,

in case of applications of manure, is fixed, and may result in a direct

increase in the utilization of nitrogen or ma}^ exert an after-effect in

increasing the yield of the succeeding crop. The theory of Gerlach

that there are certain kinds of manure which produce more nitrates

than they destroy, and thus do not cause a loss of the nitrogen of

nitrates used in connection with the manure, is not substantiated

by the authors’ experiments.

The fifth year’s observations upon the effectiveness of nitrate

of potash, as compared with like amounts of nitrogen and potash

in form of muriate of potash and nitrate of soda, H. J. Wheeler
and J. A. Tillixghast {Rhode Island Sta. Rj>t> 1899^ jyP' 17Jy-176).

—

The experiments of previous years (E. S. R., 11, p. 911) on this subject

were contiimed during 1899. The results obtained are briefly sum-

marized in this article.

“The data for the 5 years since this experiment was begun show as yet no striking

differences between the results with nitrate of potash and those secured with like

quantities of nitrogen and potash as nitrate of soda and muriate of potash. It is evi-

dent, therefore, that with the amounts of nitrogen and potash employed neither the

chlorin nor the soda has as yet proved of positive advantage either as a direct or

indirect manure. Incidentally, the experiment has shown the inferiority of gypsum
(land plaster) as a source of lime for a sour soil, as compared with air-slaked lime.”

Observations upon the growth of plants on an acid upland soil,

limed and unlimed, H. J. Wheeler and J. A. Tillixghast {Rhode

Mand Sta. Bid. 69, 177-WJf, figs. 7).—This is an account of a

continuation during 1899 of observations which were begun in 1893

(E. S. K., 11, p. 915). During this period nearly 200 different kinds

of plants have been tested. No lime has been applied since 189-1.

The kinds and amounts of other fertilizers used in 1899 were the same
as in the previous year. Data for growth and }deld of crops on the

different plats are reported in detail. The principal results may be

summarized as follows:

Plants benefited by liming.—Orange quince, black Tartarian cherry,

early Richmond cherry, Burbank Japan plum, American linden, Amer-
ican elm, rhubarb, Australian saltbush, hemp, asparagus, red rasp-

berry (Cuthbert), red and white currants, barley, oats, spring’ wheat,

mangel-wurzels, chicory, onions, English turnips, sweet peas, balsams,

and poppy.
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Plants not benefited by Norway spruce, cranberry, cowpea,
and flax.

Plants giving inconclusive results with liming .—Concord grapes,

blackberry, raspberry (Ohio Blackcap), spring rye, serradella, and
carrots.

Of the plants tested the following were more benefited by nitrate of

soda than by sulphate of ammonia: Rhubarb (on limed plats), Austra-

lian saltbush, hemp, asparagus, currants, serradella, mangel-wurzels,

onions, English turnips, sweet peas, balsams, and poppy. The plants

on which sulphate of ammonia proved superior to nitrate of soda were
blackberry, raspberry, cowpea, chicory, and flax.

‘^As a result of the observations thus far made here, it may be said '

of wheat, as of barley, oats, and rye, that no regularly recurring

advantage of nitrogen in nitrate of soda, as compared with nitrogen in

sulphate of ammonia, has been observed.” In case of carrots results

w^ere inconclusive.

Investigations on losses from manure heaps by soaking into the soil

beneath, P. Rippert {Fuhling^s Landw. Ztg., 49 {1900), No. S3,pp. 839-835, fig. 1 ).

—

Examinations of the soil under manure pits lined in various ways and unlined showed
the presence of large amounts of nitrogen compounds which had leached from the

manure. There were also present large numbers of various kinds of organisms which
transform nitrogen compounds and facilitate their escape in the drainage. The con-

struction of pits which will not be subject to such losses is discussed.

Examination of soil to different depths underneath manure heaps, A.

Emmerling and H. Wehnert {Landiv. Wchnbl. Schleswig-Rolstein, 49 {1899), No. 49,

pp. 904-908).—Investigations similar to those noted above, except that no study was
made of the organisms present.

The fertilizer and phosphate industry, L. P. Brown {Tradesman, 44 {1901),

No. 9, pp. 93-97).—It is estimated that there is at least $100,000,000 invested in the

United States in plants confining themselves strictly to the manufacture of artificial

fertilizers.

‘
‘When to this are added the large sums invested in phosphate mines in Florida,

Tennessee, and South Carolina, in pyrite mines in Virginia and Vermont, and in

the plants for recovering animal ammoniates at packing houses in Chicago, Kansas

City, Omaha, etc., in the cotton-seed oil mills, and in independent sulphuric acid

plants, selling their products mainly to manufacturers of fertilizers, it would seem
that $300,000,000 would be a low estimate at which to put the total American invest-

ment in the fertilizer and kindred industries.”

The article discusses the sources of nitrogen, phosphoric acid, and potash, the

manufacture of sulphuric acid, the phosphate mining industry, and the present

status and outlook of the fertilizer industry.

Phosphate rock, E. W. Parker {Tradesman, 44 {1901), No. 9, p. 81).—In an

extended article on the development of the mineral resources of the Southern States

the author gives some statistics of the phosphate industry. These show that while

a little phosphate rock was mined in North Carolina in 1899, practically the entire

product came from Florida, Tennessee, and South Carolina in the order named.

The total production of these States in 1899 was 726,420 long tops, valued at

$2,804,061; 430,192 tons, valued at $1,192,916; and 356,650 tons, valued at $1,078,099,

respectively. ‘
‘ South Carolina, which now ranks third, was the only State produc-

ing phosphate rock in 1880, at which time the output amounted to 190,763 long
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tons, valued at $1,001,556. Mining began in Florida in 1889, and in 1890, 45,501

long tons, valued at $338,190, were produced. The discovery of phosphate rock in

Tennessee was made in 1893, _biit actual mining did not begin until the following

year, when 19,188 long tons were produced.”

Report on the phosphate deposits of Egypt {Geological Survey of Egypt.

Cairo: National Printing Dept.
^
1900., pp. 27, maps 3).—Descriptions, with analyses,

are given of phosphate deposits in 3 localities, namely, in the peninsula of Sinai,

lower Egypt, and Dakhla Oasis. The deposits are said to be very extensive.

The analyses reported show that the proportion of tricalcium phosphate varies from

12.94 to 60.97 per cent. The phosphates are not suited to the manufacture of super-

phosphates.

On the application of lime upon a sour soil before and after seeding to

grass, H. J. Wheelek and J. A. Tillinghast {Rhode Island Sta. Rpt. 1899, pp.

171-173).—A brief account is given of plat experiments at the station during 1898

and 1899, which “illustrates in the most striking manner that in seeding sour (acid)

land to timothy, lime should be thoroughly worked into the soil before the seed is

sown. A top-dressing of lime applied subsequently to seeding, while it may prove

somewhat helpful, exerts but little benefit in connection with timothy as compared

with lime harrowed into the soil.”

Analyses of commercial fertilizers, H. J. Wheeler, B. L. Hartwell, et al.

{Rhode Island Sta. Bui. 70, pp. 11).—Analyses and valuations of 55 samples of ferti-

lizers are reported.

Fertilizer inspection, C. D. Woods and J. M. Bartlett {Maine Sta. Bui. 66, pp.

117-132).—A previous bulletin (E. S. R., 12, p. 324) reported analyses of most of the

samples of fertilizers furnished by manufacturers as required by the State law. The
present bulletin contains analyses of 157 samples of fertilizers collected on the open

market by agents of the station and also of manufacturers’ samples received after the

previous bulletin was issued. Attention is called to the fact that 70 brands of ferti-

lizers offered for sale in the State
‘

‘ carried, in the case of at least one of the ingredients,

a different statement on the bag from the certified statement filed with the station.

... In about one-third of the cases the figures on the packages are but slightly

lower than the certified guarantees. ... A comparison of the results of the analyses

of the samples collected by the station with the percentages guaranteed by the man-
ufacturers shows that many of the manufacturers do not intend to do much more
than make good the minimum guarantee, and it is not surprising that this results in

some of the goods falling below the guarantee in one or more ingredients.”

The collective exhibit of German fertilizers and chemical products, Mai-

ziERES {E Engrais, 15 {1900), No. 39, pp. 924-926).—This article contains, among other

data, statistics of the consumption of Stassfurt potash salts in different countries.

FIELD CEOPS.

On the relation of climate to the size of grain of cereals,

J. L. Jensen {Tidsskr. Landbr. Planteavl^ 5 {1899)., pj>. ISS-lJff).—The
author secured 731 samples of barley, oats, rye, and wheat through

Danish consulates in foreign countries for the purpose of studying

questions relating to grain rusts and their prevention. All but 26 of

the samples came from 12 different countries in Europe and America
and, in addition, 83 samples were obtained from Danish farmers. The
average weight of 10,000 kernels was determined for each cereal from
each country. The data were then averaged for the J cereals men-
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tioned, placing the different countries in the order of decreasing grain

weights, the results being as follows:

Average grain weights of cerealsfrom different countries.

Country.
Number
of sam-
ples.

Weight
of 10,000
kernels.

Country.
Number
of sam-
ples.

Weight
of 10,000
kernels.

Italy 52
12

Grams.

418 Sweden 83
109

Grams.
329
325
317
306

Spain 392 Germany
Great Britain 72 365 Prussia 88
Denmark 83 362 Norway 67
France ^ 47

52
358 United States 27

48
285

Netherlands 354 Russia 25C
Belgium 48 347

The countries mentioned were placed in 6 groups, according to their

climatic characteristics, Russia, with strongly marked continental cli-

mate and warm summers, forming Group I; and Italy, Spain, and

France, with insular and coast climate and warm summers, forming

Group VI. The different groups furnish the following average data

as to grain weights of the leading cereals:

Grain iveights according to climatic conditions.

Group. Countries. Barley. Oats. Rye. Wheat. Average. Ratio.

Grams. Grams. Grams. Grams. Grams. Grams.
I Russia 333 245 178 244 250 100

II United States 347 253 194 346 285 114.

III Germany, Prussia 399 302 231 353 321 128
IV Denmark, Sweden, Norway 410 322 244 354 332 133
V Great Britain, Netherlands, Bel-

gium 440 311 266 405 355 142
VI Italy, Spain, France 465 329 295 468 389 156

i^erae-e, eontinental climate 360 267 201 314
Average insular and coast climate .

.

438 321 268 409
Data for continental climate=100 ... 122 120 133 130

The results of the investigation plainly show that the grain weights

of cereals decrease in the same ratio as the continental character of

the country becomes more marked and vice versa. The grain weight

increases as the country has insular or coast climate and, in connection

with such climate, it also increases with increasing temperature within

the limits included by the material at hand. The different kinds of

grain samples from each country were mixed and sown on experi-

mental plats the following spring. Examinations of the grain weights

of the oats and the barley harvested showed that the percentage

increase in the grain weight was largest in case of the samples of

Group I, viz, 12 and 20 per cent for barley and oats, respectively, and

decreased almost regularly till Group V I was reached, which showed

a percentage increase of 6 and 2 per cent for barley and oats, respec-

tively. The cause of the increase in the grain weights of groups IV
to VI is found in the favorable conditions of heat and rain in Denmark
during the season when the crops were grown.—-f. w. woll.
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Alinit in the culture of cereals, L. Malpeaux {Ann. Agron., 26

(1900), JVo. A PP- 196-211).—The author briefly reviews the work of

inyestigators in different countries of Europe on the use of Alinit, and

gives the results of his own experiments in inoculating wheat and

oats with it. Both pot and held trials were made, and the soil used

varied from sterile sand to rich garden soil.

In sterile soil Alinit did not increase the yields of either grain or

straw, and the use of sugar did not add to its efficiency. In field soils

of average fertility the same results were obtained. In garden soils

the use of iVlinit resulted in increased yields, seemingly due to its

presence, but the increase in yield was not as great as that obtained

when nitrate of soda was used.

It is concluded that to be profitable Alinit must be used in soils rich

in vegetable matter and therefore favorable to the growth of nitrifying

bacteria. From the results obtained in these experiments the author

believes that it will be necessary to renounce the hope of replacing

nitrogenous manures b}^ inoculation of seed with pure cultures of nitro-

gen-fixing bacteria.

Fertilization of grain and grass lands, A. T. Neale (Delaware

Sta. RgA. 1899., pp. 2Jf-26).—The yield of the hay crop on land fer-

tilized in 1897 with basic slag, ground bone, and acid phosphate,

respectively, and with mixtures of either basic slag or ground bone

with acid phosphate is given for 1899, in addition to the data already

recorded for the 2 years preceding (E. S. R., 11, p. 111). The rela-

tive value of the 3 fertilizers in combinations are compared and the

profits and losses for the whole 3 years’ experiments discussed. Ground
bone cost $21 per ton. It was practically without effect on the grain

yield of rye, but considerably increased the following crop of grass.

Basic slag cost $9 per ton. It was also negative in effect on grain, but

was twice as effective as ground bone in increasing the hay yields.

The profits and losses secured for the whole 3 years of the experiment

are summed up by the author as follows:

“The sum total of 3 years’ crops from unfertilized land is $48.16 per acre. Fer-

tilized land in 2 instances only equaled or exceeded this amount, viz, where the

acid phosphate was used alone, from which $52.89 represents values after fertilizer

bills had been paid; and where the mixture of this phosphate with basic slag was
used, this netted $50.29.

“An investment in acid phosphate of $1.36 per acre paid for itself the first year, and
during the entire interval of 3 years returned $4.73 profit per acre, or nearly 3 times

its first cost. Of the gross return due to this phosphate, viz, $6.09 per acre, 66 per

cent must be credited to the grain and 54 per cent to the grass.

“The slag and phosphate combination returned a net profit of $2.13 per acre. Its

gross return was $4.83, of which 70 per cent should be credited to the hay crop and
30 per cent to the grain.

“The gross return from bone and phosphate amounted to $5.11 per acre, insuf-

ficient to meet bills for fertilizers, which amounted to $5.80 per acre.”
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In the author’s opinion the results obtained in this experiment point

strong!}^ to the use of acid phosphate as the most profitable fertilizing

ingredient in grain and grass culture.

Comparative trial of different clover and grass mixtures for

seeding, H. J. Wheeler and J. A. Tillinghast {Rhode Island Sta.

Rj:)t. 1899, jjj). 168-170).—A number of grass and clover mixtures

were used for seeding different plats for the purpose of determining

the relative yields and periods of maturity.

On the grass plats a mixture of Broinus inermis, meadow fescue, and
orchard grass was used on one plat, orchard grass alone on another,

and Bromiis inermis and meadow fescue on a third. On the clover

plats common red clover and alsike, respectively, were combined with

timothy and redtop. The grass plats were ready to cut about 3 weeks
before the clover plats, but the yields on the latter were more than

double those obtained from the grass plats. For jn’actical purposes

the combination of clover, redtop, and timothy is believed to be the

best mixture tried. On large farms the hay crop can be better cared

for if mixtures are used which mature at different dates.

The Grolden Vine field pea; its composition and yield per acre,

J. Stewart {Utah jSta. Bid. 69, pj?. 313-328).—The chemical compo-

sition (food value) and yield per acre of the whole plant and the

leaves, stalks, and pods at different stages of growth were investigated.

“Three-fourths of the plant consists of leaves when it is young and

one-fourth of stalks. At maturity a little more than two-fifths are

leaves, a little more than one-fifth stalks, and a little less than two-

fifths pods. . . . The percentage of leaves decreases from youth to

maturity; the percentage of stalk increases until the pods begin to

form, and then decreases.”

On June 19, when the peas were about 9 in. high, 88.3 per cent of

the whole green plant was water. The greatest yield of both green

and dry matter in the whole plant occurred July 10, after which no

further growth of leaves or stalks took place. Two-thirds of the

wFole crop at this time consisted of leaves. Two weeks later, or July

24, the pods contained their greatest weight of both green and dry

matter. The jfield of dry material July 10 was, for the whole plant,

4,997 lbs. per acre, divided as follows: Leav^es 3,347 lbs., stalks 1,391

lbs., flowers 259 lbs. When the pods were mature, July 24, the total

yield of dry matter was 3,496 lbs., divided as follows: Leaves 1,699

lbs., stalks 689 lbs., pods 1,108 lbs.

The peas developed rapidly after they had become thoroughh" estab-

lished. Over four-fifths of the entire weight of the crop on fluly 10

had been produced during the 3 previous weeks. The folloyring table

shows the percentage composition of the whole plant and of different

portions on the day when the 3field of diy matter was greatest—tluty
10—and 2 weeks later, when the pods were mature:
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Coviposition of Golden Vine field peas.

‘

July 10—just coming into bloom. July 24—pods mature.

Whole
plant.

Leaves. Stalks. Flowers.
Whole
plant.

Leaves. Stalks. Pods.

Ash
Crude fiber

Fat
Xitrogen-free extract

.

Protein
Albuminoids
Amids

Per cent.

11.33
18. 11

3.19
40. 70
26. 67

Per cent.

12. 25
10. 75
4.02

'41.46

31. 52
20. 95
10. 57

Per cent.

9. 70
37. 21
1.34

38. 96
12.79
6. 69
6. 10

Per cent.

8. 11
10.84
2.54

40. 15
38. 36

Per cent.

10. 68
21.08
3.51

44. 69
20.04
16. 02
4. 02

Per cent.

14. 07
16.09
4. 67

46. 84
18. 33
13. 15
5.18

Per cent.

9. 33
42.70
1.19

41. 52
5.26
4. 06
1.20

Per cent.
'

6.32
15. 30
3.20

43.33
31. 85
27.87
3.^8

1

With the above percentages and tables showing’ the total 3deid of

g-reen and dry material at different dates, the amounts of the different

food constituents and ash contained in the plant at various stages of

growth are worked out. Thus July 10, when the plants were just

coming into bloom, the date of greatest total }deld, the nitrogen-free

extract constituted 2,033 lbs. of the total ^deld, protein 1,333 lbs.,

crude fiber 905 lbs., ash 556 lbs., and fat 159 lbs. These constituents

were greatest for the whole plant, leaves, and stalk on this date. The
leaves were especialh" rich in food constituents, containing “about
ten-thirteenths of the protein of the plant, about thirteen-twentieths

of the nitrogen-free extent, and about thirteen-sixteenths of the fat,

while they contained very little more than one-third of the crude fiber.”

These data suggest the earh^ blooming period of Golden Vine field

peas as the most suitable time for harvesting to secure the greatest

amount of dr}^ matter and of food ingredients.

Rice—preparation, cultivation, flooding, and harvesting, W. C.

Stubbs {Louisiana Stas. Bui. 61.^ 2. ser..^
i)]?. 376-JfiOl., ]fls. 10).—The

lands best adapted to this crop, methods of soil preparation, planting,

flooding, and harvesting the crop, varieties cultivated in both the allu-

vial and prairie sections of Louisiana, composition of rice and its

straw, etc., are popularh^ discussed. Some data regarding the pro-

duction of rice in Louisiana, irrigation methods emploj^ed, monej"

invested in irrigation plants, and the acreage under irrigation are

included.

In 1899 Louisiana produced 107,792,000 lbs. of rice. It is estimated

that about 8,000 square miles of the alluvial and prairie lands of the

State could, with some expenditure of money, be brought under culti-

vation and irrigation where they would be valuable for rice culture.

With the present yields something like 5,000,000,000 lbs. of clean rice

could be raised on this land, which is about 12 times the present con-

sumption of rice in this countiy. At the present time there are about
400 miles of canals constructed in the State which irrigate some 225,000
acres of rice. These canals are filled niainh^ b}^ the aid of pumping
plants.
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Considerable data obtained by addressing* letters of inquiry to rice

planters are included on the management of rice plantations.

Progress of the beet-sugar industry in the United States in

1899, with a supplementary report on the cane-sugar industry of

the Hawaiian Islands
(
JJ. jS. House Representatives^ 56, Cong

, ,
1,

Session^ Doc, 699^ pp, 200^ rnap>s 5^ dgrn, 1),—This report is similar in

character to that published in 1898 (E. S. K., 11, p. 535), and deals

with the present status of the sugar-beet industry in this country and
of the cane-sugar industry in the Hawaiian Islands.

Repjort of the special agent,, C. h, Saylor tgpyg. 11-134).—A consider-

ably detailed report is given of the operations of the sugar-beet

factories in the dilferent States during the season, data as regards

capacity of plants, quantity of beets worked up, sugar produced, etc.,

being included. Sugar-beet factories are now in successful operation

in California, New Mexico, Utah, Nebraska, New York, Oregon,

Minnesota, Illinois, MAshington, Colorado, and Michigan. The
greatest activity in beet-sugar production during the year occurred

in Michigan, where 8 new factories were put in operation. Some gen-

eral information regarding* the culture of sugar beets is reprinted

from the report of 1898, and the feeding* value of sugar-beet pulp for

cattle and sheep is further discussed. The conditions incident to the

distribution of the bounties offered b}^ certain States for the production

of beet sugar are recorded. Man\^ reports from the directors of the

experiment stations giving data in regard to the culture, sugar content,

and purity coefficient of beets grown at the stations are given in the

report. A considerable portion of these data have alread}^ been pub-

lished in bulletins by the different stations.

In the discussion of the general conditions affecting the sugar

industry of the Hawaiian Islands their locality, topography, and

climate, soil, and trade conditions are set forth at length, the purpose

being to show in a measure the probable future production of cane

sugar and the bearing* this will have on the sugar-beet industry in this

counti*}x The main factors which will control the production of sugar

cane in the islands are the limited land areas suitable for the purpose

and the cost of pumping irrigation water where irrigation is necessary

and water can not be obtained by other means.

The production of sugar in the islands for 1900 is estimated at

310,000 tons, and the amount produced each year is increasing. Care-

ful estimates place the limit of production for the islands at 500,000

tons. Present methods of cane culture and sugar manufacture in the

islands are carried on largely by animal and steam power and are in a

high state of development. It requires 18 months to produce the first

crop of cane. Planters ratoon once and sometimes twice where they

can produce 30 tons per acre, but a considerable acreage is produced

without ratooning at all. The yield generally averages 5 tons of
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:
sugar per acre, but sometimes runs as high as 14 tons. The cost of

f production varies from- $22.50 to $44 per ton of sugar in tbe data

:
given, and will average $35 or more. The profit per ton of sugar

t varies'from $25 to $35.

^
CQuditions that will tend to increase the cost of production are the

probable higher wages that will have to be paid for labor when pres-

[
ent contracts with Chinese and Japanese laborers expire. The annexa-

tion of the islands to the United States will prevent the emigration of

Chinese to the islands and prohibit the importation of contract labor

from other countries.

Statistics regarding public lands in the islands, sugar factories,

imports and exports, labor, and wages are given, with descriptions of

all the principal sugar plantations and factories in operation in the

islands.

r

Report of the chemist^ IL TC Wiley (pp. 136-193).—In 1898, 42,110

lbs. of sugar-beet seed was distributed by the Division of Botany of

this Department, nearly one-half going to 29 of the experiment sta-

tions, and the remainder to individuals and associations. In 1899, 964

samples of beets from 41 States and Territories were received, and the

data secured in their anaUsis by the Division of Chemistry are shown

in tables and summarized for 3 3^ears. From the data at hand the

adaptation of the different States foi’ sugar production is summed up

as follows: Beet sugar can be produced profitabl}^ in California, Colo-

rado, Michigan, Nebraska, Nevada, New York, Pennsylvania, Utah,

Wisconsin, andMyoming. It can not be produced with profit in Arkan-

sas, District of Columbia, Georgia, Kansas, Kentuck}", North Carolina,

Oklahoma, South Carolina, and Tennessee. It may possibly be pro-

duced at a profit in Connecticut, Delaware, Idaho, Illinois, Indiana,

Iowa, Maiyland, Massachusetts, Minnesota, Missouri, Montana, New
Hampshire, New Jersejy New Mexico, North Dakota, Ohio, Oregon,

South Dakota, Vermont, Virginia, and Washington.

The methods emploj^ed b}^ factories in Michigan for determining the

deductions to be made for tare, the analysis of beets, etc., are given

in detail.

Investigation of Sumatra tobacco, A. Van Bijleet {fleded. ’A.

Lands Plantentuin^ 1899^ No. 30^ pp. 156).—The author gives an

account of work done on texture and chemical composition of 15

samples of unfermented Sumatra tobacco. Since this tobacco is used

exclusively for cigar wrappers, the flavor and fragrance received no

attention, but the weight, elasticiW, burning quality, white ash,

amount of leaf surface, together with color, spotting, etc., were care-

fulU noted.

The relation between weight and the extent of leaf surface is given,

the different measurements and weights being tabulated. From this it

appears that there is no constant relation between the character of the

16466—No. 8—01 4|i
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soil and the weight and surface area of the leaves, nor is there a con-

stant relation between surface area and weight of a square meter; and,

consequentl}^ no relation between surface area and the number of

square meters of leaf surface in 1 kg. of leaves. It also appears that I

the texture and weight of leaves vary as much on similar soils with the

same treatment as the}^ do on different soils or with different treatment.

The results of chemical anatysis are shown in 6 tables and discussed

at length, and the methods of analysis emplo}^ed are described.

The most common cause of failure of the crop or of unsatisfactory

quality is drought. It is held that the soils on which tobacco is grown '

to-day have not as great power to retain moisture as they once had. I

Ten years ago the crop was not ruined until 40 days had passed with-

out rain; a few years later 24 days of drought brought failure; and at
j

present planters complain of the extremely dry weather when but 15 I

da}^s have passed without rain. The decrease in the power of soils to
j

hold water is attributed to a change in their texture and in the humus I

content brought about b}^ continuous tobacco growing and frequent

burning. Tobacco grown on virgin soil or on low land where the

ground water is near the surface can successfully withstand a drought

that will prove disastrous to plants grown on an old field. The author

points out that it is more important to know the number of days of

continuous drought than to know the number of inches of rain that

have fallen in a given time.

Success in tobacco growing depends primarily upon the supply of

fresh water. The weather and the texture of the soil are important
j

only as they affect the water supply and the formation and movement i

of salts. That the size of the soil particles is of little importance is

shown by the fact that tobacco differing but slightly can be raised on
|

white clay or on coarse sand.
|

Good tobacco can be grown in the neighborhood of the sea if the I

location is sheltered from the sea breeze so that the salt particles are I

not carried to the land. Good tobacco can not, however, be produced y

on soil which contains salt, and the presence of salt-loving wild plants |i

indicates a soil unfit for tobacco growing. N

The quality of the leaf is injured when it contains large proportions I

of lime, chlorids, sulphates, or nitrates. Potash is desirable since it

adds to the burning qualities of the leaf. Guano is a frequent source

of injury because it affords such a ready supply of nitrates. This is |'

particularly true during periods of drought, when the nitrifying bac- i

teria are especially active and the nitrates are not washed out of the
|

soil by the rains. During such dry periods the plants do not make a I

vigorous root development and consequently they reach only a small |
quantity of the potash which is fixed, while the mobile' salts and the |
lime are carried up by the ascending water current and brought within

reach of the plant. The nitrates are absorbed by the plant and stored

in the leaf and injure the quality of the tobacco.

—

h. m. pieters. - I
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Researches on the veg-etation of some forage plants, Monvoisix {Ann. Agron.,

26 {1900), Xo. 2, pp. 77-103).—The development of the roots and stems of vetch,

crimson clover, lentils, sainfoin, alfalfa, bluemelilot, Siberian melilot, bnrnet, English

and Italian rye grass, milfoil, and other forage plants, as regards ash and nitrogen

content at different periods before and after flowering, was studied. The mineral

matter of the plants examined was found in greatest abundance in the roots of annuals

at a period intermediate between flowering and the end of vegetation. The total

nitrogenous matter was found to be greatest about the last of April and diminished

from that date. The roots of legumes Avere richer in nitrogen than the roots of

grasses. The nonalbuminoid nitrogenous materia' was greatest at the end of the

vegetation period. The plants constantly lost in dry matter after maturity.

Results of a comparative culture experiment with French and American
alfalfa, F. F. Bruijuixg, Jr. {Orgaan Yer. Ondleer. Hijks Landbouwschool {1900), Xo.

154, p. 143 ).—An account of plat experiments on sandy soil with Poitou, Province,

and American alfalfa. Plats of each were planted the middle of April, 1899, and

were cut August 1, and October 19, and a third time June 11, 1900. At the last

cutting the plats were very Aveedy and the percentage of weeds in each plat Avas

determined. The results recorded shoAV that the Poiton alfalfa Avas the best for this

sandy soil, and the American the poorest.

—

h. ai. pieters.

The cassava plant—its uses and possibilities, D. P. Pillsbury {Tradesman, 44

{1901), Xo. 9, pp. 146-148 ).—This article discusses the history, A’arieties, and uses

as a food and feeding stuff and for the manufacture of beverages and starch of this

plant.

The races of corn, A. S. Hitchcock {Amer. Gard., 21 {1900), Xo. 314, pp^ 869,

870).—Dent, sweet, flint, pop, and soft corn are briefly characterized.

Chemical composition of maize and its products, H. W. Wiley
(
V. S. Dept.

Agr., Division of Chemistry Circ. Xo. 6, pp.l3).—This is a translation into the French

language by E. Gain of Bulletin Xo. 50 of the Division of Chemistry of this Depart-

ment (E. S. P., 10, p. 624).

Flax culture experiments of the German Agricultural Society in 1899,
Kuhxert {Mitt. Deut. Landiv. Gesell., 15 {1900), Xo. 5, pp. 49-52).—The results of

seeding different amounts of flax on A'arious soils as regards yield of seed and fiber

are reported. The soils used Avere medium clay, heavy clay, clay loam, sandy loam,

and clay loam containing humus. Four plats of each soil Avere used, and 150, 180,

210, and 240 kg. per hectare of seed sown. The largest amount of seed obtained per

hectare, an aA^erageof 1,610 kg., A\*as from the heaAuest seeding. The lighest seeding,

however, yielded Avithin 4 kg. of this amount, 1,606 kg. per hectare. The greatest

total amount of fiber and the greatest amount of long fiber was obtained from the

plats seeded at the rate of 150 kg. per hectare. These results are at A^ariance Avith

those obtained in preceding years, and the test is to be continued.

Experiments on hops, 1900 {Jour. Southeast. Agr. Col. IVye, 1900, Xo. 9, pp.
5-18).—Data for cultural and fertilizer experiments at seA^eral different centers.

Experiments on the growth of wheat and maize at the Cawnpore experi-

mental farm, India, J. W. Leather {Dept. Land Records and Agr., Xorthwestern Prov-

inces and Oudh, Bui. 8, 34, dgrns. 2).—An account is given of .groAA’ing wheat and
maize for a number of years in succession on the same land Avith and Avithout ferti-

lizers, and the results obtained are compared Avith those secured at Pothamsted and
Woburn. Cattle and sheep manure and poudrette haA^e proA'en about equally A'alu-

able as a fertilizer for Avheat, and Avheat alternated Avith corn has giA^en better results

than AA’heat groAAm in continuous cultiA’^ation.

Applying manures, Berthault {Semaine Agr., 20 {1900), Xos. 1013, pp. 330, 331;

1015, pjp. 346
,
347 ).—The relative value of applying manures broadcast, in drills, and

locally about the plant is considered for a number of farm crops.

A field experiment with Nitragin (kidney vetch), O. Burchard {Landvj.

WchnU. Schlesivig-IIolstein, 50 {1900), Xo. 30, pp. 517, 518).—The yield of kidney
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vetch on uninoculated soil was at the rate of 12,750 11)S. of green fodder per hectare.

'When the soil was inoculated with pure cultures mixed with sand and harrowed
deep into the soil the yield was at the rate of 15,286 IIjs. per hectare. 'When the

seed Avas inoculated before sowing the yield averaged 14,644 IIds. per hectare.

Memoranda of the Rothamsted experiments, 1900, J. H. Gilbert {Report

to the Leaves Agr. Trust Committee, 1900, pp. 119, figs. 2, dgms. 5 ).—This report adds the

data secured in 1900 to that olitained during the preceding 56 years and summarizes
i

the Avhole. This Avork has been preAuously noted (E. S. R., 11, p. 842).
.

|

HORTICULTURE.

The horticultural division, F. W. Card and G. E. Adams [Rhode

Island 8ta. Rpt. 1899 127-138^ dgs. 3).—An outline is given of the

work done during the season with orchard fruits and in the pot cul-

ture of lettuce.

An experiment has been undertaken to see if one of the typical neg-

lected and unprofitable orchards of the State can not be regenerated

and put on a paying basis by" ordinary attention to spraying, manur-

ing, and cultivation. Under this treatment the trees have taken on a

new lease of life and the indications are that the orchard can be made
to y"ield good returns in the future.

A record is being kept of the blossoming period of all fruit trees at

the station. Wild Goose plums blossomed too late to be cross fer-

tilized, and hence produced no fruit.

In experiments in crossing sweet and sour varieties of cherries for

the purpose of increasing the vigor of the sweet varieties and the

quality^ of the fruit of the sour varieties, the pollen of the sour cher-

ries failed to fructify the sweet varieties, though the fruit developed

to a considerable size and formed stones, but these contained no

embry"o. Better results were 'obtained when the sour cherries were

crossed by the SAveet A"arieties. The following crosses resulted in per-

fect fruit: Early Richmond by" Florence, Early" Richmond by" Black

Eagle, Montmorency by Empress Eugenia, Montmorency^ by^ Florence,

and Montmorency" by Black Eagle.

Some experiments Avere undertaken to determine whether commer-^,(‘

cial fertilizers could be profitably substituted for barnyard manure in
'

'

forcing lettuce. The experiments were made in pots with light, sandyq

lettuce soil obtained from Auburn and with the somewhat heaAuer soils

of the station. Manure, sand, muck, chopped-cloAmr hayq and moss"'

were used Avith the commercial fertilizers to lighten the station soil.

The result of this one test seems to indicate that as good lettuce can|i

be grown with chemical fertilizers as with stable manures provided|j|

something is used to lighten the soil and give it as good phy-sical con-|P

dition as is gUen by- the use of stable manure.” The chopped-cloAmr

hay used in the experiment did not ha\m the desired effect in lightening
^

the soil. Rotted peat and sphagnum moss, however, seemed to bei

very- effectUe for this purpose. #
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Kadishes were grown in the pots after the lettuce was removed. The

largest yields were obtained from the soils in which stable manure was

used; the smallest from those in which muck and chemicals were

used.

An examination of the behavior of different varieties of straw-

berries, Duke of Bedford and S. U. Pickering ( Woburn Exptl.

Fruit Farm Rpt. 1900, pjpj. 35-82, 2JF-251).—In this experiment 85

varieties of strawberries have been grown for 5 years, 13 plants of

each variety having been planted every year, so that in 1899 each

variety was represented b}" plants of 5 different ages. Plants were

set 2 feet apart each way. Crops from each 13 plants were gathered

separated each }xar, and the berries counted and weighed. Other

data, such as dates of first ripening in different years, meteorological

conditions, deterioration of cropping power in different varieties and

in size of beny, the ffavor, color, firmness, and character of varieties,

etc., were secured and are in part recorded. A comparison was also

made with the same varieties of berries grown in various other parts

of the experimental ground as regards these same points. The
various features of the experiment are discussed at length. The

3’ears 1896 and 1898 were much better strawberry i^ears than 1897 and

1899, as shown by the larger average yields, increased size of the

fruit, greater ^fields per plant, etc., when all the varieties and ages

are considered. Nevertheless, no connection could be traced between

the crops obtained and the meteorological conditions observed either

during or preceding the ripening period, and these observations include

data on temperature, rainfall, humidity, and surface temperature.

Both the actual and relative size of the crops obtained from plants

of the same or different ages varied much in different years. For
example, weights of crops from 1 and 2 j^ear old plants in 1896

stood in the proportion of 193 to 100, respectivety, while in the fol-

lowing year the proportion was 1 to 100. The relative weights of the

berries for 1, 2, and 3 year old crops were 100 : 100 : 172 in 1897 and

32 : 100 : 77 in 1898; and there was as much variation with one variety

as with another. The weight of the crops increased rapid!}" up to 3

3"ears, 1, 2, and 3 5"ear old plants standing in the proportion of 31*:

100 : 122, and there was no diminution in the crop the following 2

years. In fact, there was a further increase the fifth }"ear to 131, but

since this result depends on the observations of one season onty not

much stress is put upon it. While the total }Teld of berries increased

with the age of the plant, the size of the berries decreased. If the

size of the berries for the 2-}"ear old plants is taken as 100, the pro-

portion for the different }"ears would be as follows: First year, 115;

second, 100; third, 96; fourth, 91; fifth, 82. If the value of the

crop is assumed to be proportional to the }"ields and the size of the

berries, the value of the crop from the different plants from 1 to 5
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years old will show the following ratios: 34 : 100 : 117 : 111 : 110, ll

respectively. |

:

As regards the ripening period the averages obtained from a consid- f
eration of the data secured with all varieties show that ‘

‘ the cropping
|

season of the older plants lasts longer than that of the 1-year-old ^
plants, . . . but the advantage does not seem with any certainty to S
increase with the age of the plants be3"ond 2 }^ears.” The 1-year V

plants ripened their fruit earlier 3 years out of 4 than the older plants, |
but in 1899 the reverse was uniformly true. P
A table is given in which the 20 varieties of berries that stood first v

in order of merit of some one quality are arranged in 7 columns, and ^

these data are tinalh^ condensed into a list of. 11 varieties which stood y
highest as regards the sum total of all qualities. No variety stood first

|
in all 7 qualities or even in 5. Three varieties appeared in 4 columns |-

and 8 in 3 columns. The variety La Constante stands at the head of \

the list with a mark of 173, whereas by the system of valuation adopted

a marking of 6 is the best attainable. It is urged by the authors that -

too much value must not be placed on the list of best varieties because '

of the great variation in behavior exhibited b}" different varieties when
placed under slightly different conditions, as shown by the supple- 3

mentaiy plats. ?

In other parts of the experimental field 4 supplementaiy collections t

of strawberries were grown. The largest collection consisted of 64 of J

the varieties experimented with above. The plants in the supplemen- t

taiy beds were set a little closer together in some instances. The f
results obtained in these experiments with the different varieties fre- 4

quently varied widely from the results obtained with the same varie- |

ties grown in the main bed. The variation was not at all in aiy one
'i

direction, nor was it constant as regards any one quality or character.

Leaving out exceptional cases the variation on one supplementaiy plat
j

:

was from 22 to 177 or as 1 : 8 in 1896; in 1898 the variation on this same
!

^

plat was from 5 to 184 or as 1 : 37. A similar lack of consistency in the
,

;

behavior of the varieties was observable during each year of the experi- - !

ment on each supplementaiy plat and with all ages of plants.

‘AVithout impugning our ground or manure there would seem to be amj^le —
explanation for the variations noticed when dealing with a short-lived, low-growing,

and somewhat delicate plant. The crop must depend largely, if not chiefly, on the
;

progress of events during the blossoming period, a slight difference in moisture of
;

the soil, a slight depression in the ground, an almost imperceptible shelter from
,

radiation, or a screening from ventilation, an accidental breath of wind, or a day

earlier or later in the expansion of the flowers, may make all the difference whether ^
the blossoms were affected by a night frost or not.

“Although these results may be regarded as unsatisfactory from the point of vieW;|&

of a mere ‘testing of varieties,’ they will have served their purpose well if they||p
have done nothing more than prove the futility of experiments directed to this|||

object only.
,
jH
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do not hesitate to say that a large prox^ortioii of the energy of many horticultural

stations is entirely thrown away in making large collections of different varieties with

the sole object of recording, often in a very slipshod and unscientific manner, their

behavior at the station in question. Such work, indeed, does not deserve the name
o-f experimental work, and even when conducted on rigorous quantitative principles,

it .is not likely to yield results of greater value, from the ‘testing’ point of view, than

have our results with strawberries, nor to lead to a better knowledge of the respec-

tive merits of the varieties than might be obtained either from general repute or from

an experienced nurseryman.”

Experiments on different methods of treatment applied to

apple trees, Duke of Bedford and S. U. Pickering ( ^Yoburn Expt.

Fruit Farm Rpt. 1900^ pp. 106-209^ ‘25‘2-^57
^
ph. dgms. The

larger part of the experimental work here reported was conducted

with dw’arf trees of Bramle}" Seedling, Cox Orange Pippin, and Potts

Seedling. Each trial row usualD contained 18 trees, 6 trees of each

variety. Some of the experiments were repeated with Stirling Castle

and others with standard trees of Bramle}" Cox and Lane Prince

Albert. All the trees were planted in 1891-95 when the dwarfs were

3 and the standards 1 years old.

The problems investigated consisted of modifications in some one

respect of the normal treatment adopted for a set of trees, and involved

studies in pruning, root treatment, manuring, and planting. The nor-

mal treatment consisted in planting' the trees in trenched ground and

subsequently keeping the surface clean, cutting back after planting,

pruning moderateh^ in autumn, shortening growths when it appeared

necessary in summer, and fertilizing with mixed minerals in autumn
with a dressing of nitrate of soda in Eebruaiy. The results obtained

were measured by (1) weighings of a certain number of air-diy leaves

from the trees; and (2) measurements made in 1898 of the height,

spread, and girth of the stem of the trees. Two crops of fruit were
also obtained in a few instances, and in 1 or 2 cases trees were lifted

and weighed. The data secured on the different phases of the experi-

ment are recorded in considerable detail and discussed at length.

IVhen trees were not cut back at planting nor subsequent!}^ pruned
they Avere straggling in form and there was a general loss in vigor of

growth. Nevertheless, the amount of fruit borne by such trees was
in excess of the aA^erage. When the trees were cut back at planting

and not subsequently pruned they assumed the general straggling-

form noted above but suffered no loss in vigor of growth. The experi-

ments were slightly in faAmr of immediate cutting back on setting out

rather than waiting until a year later. Summer pinching and summer
pruning produced no noticeable results with the young trees under

investigation.

Root pruning trees has resulted in checking both Augor and growth.

Trees root-pruned every year were in 1898 but little more than half

as large as normal trees and those pruned eYevy other year only about
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f as large. “The crops borne b}^ these trees, however, were heavy in

proportion to their size.” Trees carefully lifted every year and
}

replanted at once suffered no injuiy thereby, but when left 3 days

before planting, in imitation of commercial nurseiy methods, material

injuiy resulted, amounting 4 years after the transplanting to a loss of
j

28 per cent in size.

The effect of growing grass about trees was most striking.

“The grass-grown trees are, after 5 years, scarcely bigger than when planted, and
|

the actual increase in weight which they show during this time is about 18 times
|

smaller than in the case of similar trees in tilled ground. The effect of weeds has i[

been distinctly less than that of grass, and that of careless planting, combined with
j

weeds and total neglect, is scarcely greater. The grq,ssed or weed-grown area, in the
'

majority of cases extended to about 6 ft. beyond the stems of the trees, but in the 1

case of 2 of The varieties of standards the extent was only 3 ft., and in these

instances recovery began in 1897 and now appears to be complete, so far as the vigor
J

of the trees are concerned, although they have not made up for the loss in growth
|

experienced before 1897. In the case of the other trees, where the ground is more
j

efficiently grassed over, there seems to be some signs that recovery is now beginning.

With those trees which have been recovering since 1897 the majority of their roots

are still within the grassed area, and it seems impossible, therefore, to attribute the

effects of the grass to a competition of food between the roots of the grass and those
|

of the tree. We believe one of the main causes of the effects to be due to the large

increase in the evaj^oration from the soil which is known to be produced by grass,

the trees being thereby made to suffer from drought, with consequent deprivation

of other nourishment as well
;
but we have reason to consider that the grass acts,

also, by preventing the access of air to the roots of the trees. Further experiments
I

have been undertaken to elucidate this action more fully.” s

Carelessly planted and negdected trees largely recovered when cul~
j

ture and attention were resumed after the first year. In these experi-

ments carelessly planted trees resulted in an increase in growth of wood
|j

and in total weight of the tree—a surprising result which is being
j

further studied. Mulching the ground with clean straw, hardening
|j:

by roiling, or repeated digging of the soil instead of hoeing produced

no appreciable results.
j

The effect of planting trees in hills with the ground worked from 2 j

to 3 ft. deep, of planting in soil mixed with Hints, gravel, chalk, peat, jl

or compost, and of planting trees too high and too low were studied,
jj

Decided results were secured only when the method employed fav- f

ored an increased moisture supply to the roots—

,

with peat and (

compost. Both the leaf size and wood formation were increased by
|

the use of these materials, due not so much, it is thought, to their I

manurial value as to their increasing the porosity and moisture of the |i

soil. Each of the months of November, January, and March has
|

proved equally favorabl}^ for setting out trees.
|

In certain experiments the blossoms were removed, resulting in a
j!

small excess in the growth and leaf weight. .



HORTICULTURE. 751

“"With Stirling Castle, the normal trees of which have borne much more fully

than those of the other variety, the excess was much larger, amounting to 30 to 40

per cent. These trees were allowed to fruit in 1899, and immediately the excess in

the size of the leaf disappeared. The crop of these trees in this one year, although

-it was an unfavorable year for fruit, was greater than those of the other trees

throughout the 4 seasons during which the latter had been bearing. ’ ’

Pecan culture, H. H. Hume i^lorida Sta. Bui. 185-211.,

pis. 8, Jigs. 9).—The botany, methods of propagation and culture, varie-

ties, and the adaptation of pecans to Florida conditions are considered.

A large portion of northern Florida is believed by the author to be

especially adapted to the profitable growth of pecans. The nut does

not appear to be exacting in soil requirements. Trees in Florida are

found growing on soils ranging from a black hummock to the less fer-

tile high pine lands. The opinions of writers vaiy as to the best soil.

Directions for growing trees from seed planted in the nursery are

given. The seed bed should be prepared as for vegetables and the

nnts planted on their sides 3 in. apart, in rows 2^ ft. apart, and cov-

ered 3 in. deep. They should be planted soon after they are ripe and

cultivation and fertilization given the same as with other ^mung trees.

Varieties do not come true from seed. Grafting and budding are

therefore resorted to in propagating desirable sorts. Annular and

veneer shield budding or cleft and whip grafting are most common.
Various other species of Hicoria have been used for stocks, but the

pecan is considered most satisfactoiy.

A successful method of propagation recommended by a pecan grower

is to plant common pecans and a big paper-shell variety close beside

each other, and when 2 }mars old to use the paper-shell as scion and

the common pecan as stock. The scion should contain 3 buds. It is

taken before growth starts in the spring and kept in moist sand. Later,

when the stock has plenty of sap and is putting out leaves, the ground

is cleared awa}^ from the crown and an oblique cut i to 1 in. in length,

made from the crown upward. A similar cut is made on the scion.

The graft is held in place b}- a mixture of clay and gra}" moss, well

mixed and kneaded, and earth heaped over the stock. The pecan is

considered difficult to work, which fact largely accounts for the high

price of pecan nursery stock.

The orchard where the trees are to be set should have been in some
cultivated farm or garden crop. Forty feet is believed to be sufficient

distance apart for trees in Florida. If the triangular method of plant-

ing is adopted, 10 trees can- be grown on an acre. Planting between

the latter part of November and first of March is recommended. The
trees ma}^ be set in the permanent orchard when 2 years old. If

budded or grafted they will be 3 years old. A small amount of ferti-

lizer, thoroughly incorporated with the soil about the newly set tree,

is desirable. Clean cultivation may be given from March to July,
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followed by a cover crop of beggar weed, cowpeas, or veh^et beans; or

crops of cotton, velvet beans, melons, etc., ma}- be grown between the

rows, the area devoted to these crops being more and more restricted

as the trees develop.

Pecan trees have a large tap root. When transplanting, this should

be cut 15 or 18 in. from the crown or back to solid wood and all injured

roots removed. Root pruning trees in the nurseiy row is recommended.
Examples of successful o-rchards grown from tap-root pruned trees

are also noted. Pruning the tops of 1 and 2 year old trees at time of

setting is not considered advisable as it tends to the development of

shoots. Older trees when transplanted will require some top pruning.

In general, the pruning necessary for a pecan tree is conhned largely

to forming the head. This should be started 3 or 4 ft. from the

ground, and the strong upright center limbs cut back to induce growth

of the lateral branches and give the tree a rounded form.

Some notes on the production of new varieties by crossing are given,

and 18 varieties grown either in Florida or Georgia are described.

The points considered desirable in estimating the value of the pecan

are quality and flavor, plumpness of kernel, ease with which the kernel

separates, size, and thickness of the shell. A thin-shell variety, other

factors being equal, is most desirable; Stuart, Van Deman Centennial,

and Frotscher are considered standard varieties. A list of nurserymen

handling pecan stock is added.

Artificial pollination of carnations, Amelung {Gartenflora^

{1900)^ Wo. 17^ account is given of cross

pollinating DiantJms chinensis with the pollen of D. earyoiohyllus for

the purpose of combining the vigorous growing habit and strong stems

of the first with the rich color and odor, of the latter. Incidentally

pollen from D. haoWitus and D. plMmarixts was also used to fertilize

the Chinese carnation. The pollen of D. harhaUis was efi'ective, and 70

good seeds were obtained; but that of D. yplumarius exerted no influ-

ence whatever. Some 100 seeds were obtained when D. chinensis was

pollinated by D. cciryophyllus. These were sown. None of the result-

ing carnations were alike in type, form, or leaf formation. Out of 60

blossoms only 3 were well filled. Ten of the more promising plants

were set in pots, pollinated with D. caryojohyllus^ and the seed harvested

in the fall. This seed, when sown the following spring, produced

plants which blossomed at intervals between June 1 and September 30.

Selected plants were again pollinated with D. caryophyll/iis and the

operation repeated 3 times. The result of the experiment at the end

of 6 years is a plant which blossoms earlier than D. caryophyllus and

has a stronger stem. It is believed that after a few years this strain

can be so fixed as to come true to seed. The experiment is further

believed to show that it requires at least 10 jmars before satisfactory

results can be obtained in cross pollinating carnations.
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Gardener’s assistant; a practical and scientific exposition of the art of

gardening- in all its branches, R. Thompson {London: Gresham Pub. Co., 1900,

rev. ed., Vol. I, x>p. 208, ids. 3, figs 269).

Amateur’s practical garden book; containing the simplest directions for

the growing of the commonest things about the house and garden, C. E.

Hunn and L. H. Bailey {Neio York: Macmillan Co., Gardencraft, ser. 1900, ^yp. 250,

figs. 169).—The topics treated are arranged alphabetically. The more common fruits,

nuts, vegetables, flowers, herbs, horticultural operations and tools, insects and dis-

eases, etc., are considered in an elementary way.

Vegetable growing in southern Arizona, A. ,T. McClatchie {Arizona Sta. Bid.

35, pp. II4-I43 , figs. 5).—Cultural directions based on the results of station experi-

ence are given for growing all the more common garden vegetables. The region in

gouthern Arizona where the station is located is essentially a desert one, with hot

days, cool nights, and rapid changes from winter to summer. Irrigation is essential.

The kind of vegetable to be planted each month of the year is specifically noted and

directions given for preparation of the soil, cultivation, irrigating, etc. The necessity

for planting only good seed is pointed out.

Vegetables out of season in every garden, E. K. Toogood {Southampton: Too-

good ct- Sons, 1899, pp. 103, figs. 73).—Notes on forcing structures and appliances

and directions for forcing a large number of vegetables and small fruits, with data as

to time of sowing and date of maturing.

The formation of fruit buds, G. H. Powell {Delaivare Sta. Rpt. 1899, j)p. 150-

153).—A study is being made of this subject in the laboratory and field, but results thus

far obtained are reserved for a future report. Inconclusive data obtained in thinning

exiieriments with Burbank and Poole Pride plums are included. Thinning slightly

increased the size of the fruit but reduced the quantity and likewise the profits per

tree. The value of thinning in the case of the Burbank it is thought must be found

in the subsequent behavior of the tree. With Poole Pride the main advantage seemed

to be the excellent condition in which the trees were left for future crops. Branches

of unthinned trees were bent to the ground with the fruit and so broken that a

renewal of the tops will be necessary before further crops can be grown.

Fruit culture in Queensland, A. H. Benson {Queensland Agr. Jour., 7 {1900), No.

5,pp. 432-438, pis. 11).—A short account of some varieties of citrus fruits of approved

merit now fruiting in the colony, with general notes on seedlings.

The chemical composition of Finnish cranberries, F. Stolle {Ztschr. Deut.

Zuckerind., 50 {1900), No. 533, pp. 609, 610; abs. in Jour. Soc. Chem. Ind., 19 {1900), No.

9, p. 841)-—The details of the chemical method employed in isolating the sugar con-

tained in the fruit are reported. The sugar in the cranberry was found to be pure

invert sugar, and the acid, gloxylic acid.

Catalogue of fruit trees under test at the experimental farm at Agassiz,

British Columbia, W. Saunders and T. A. Sharpe
(
Canada Cent. Expt. Farm Bui.

3,2. ser., 2')p. 71).—Alphabetical lists of the apples, crab apples, pears, plums, cherries,

peaches, apricots, nectarines, quinces, medlar trees, and mulberries growing at the

station with notes and a select list of the varieties suitable for cultivation in British

Columbia.

Root system in the orange orchard as affected by irrigation, cultivation,

and fertilization, J. H. Reed {Pacific Rural Press, 61 {1901), No. l,pp. 4i5)-—^M>^^
read by the author before the University Farmers’ Club Institute at Riverside, Cal.

Messina V. California lemons, J. S. Van Epps {Pacific Fruit World, 10 {1901),

No. 15, p. 3).—The total weight and the weight and percentage of the peel, pulp,

soluble solids, and free and combined acids of a box of California and a box of

Messina lemons each containing 300 lemons are given. The California lemons con-

tained about one-third more acid than the Messina.

The California Smyrna fig on a commercial basis, G. C. Roeding
( California



754 EXPEEIMENT STATION EECOED.

Fruit Grower, 25 {1900), No. 656, pp. 4-0).—Paper on this su))ject discussing in detail

Smyrna and Adriatic classes of tigs, caprification, gathering and curing, etc.
i

Phylloxera resistant vines for California, F. T. P>ioletti {Pacific Rural Press, \

60 {1900), No. 25, pp. 388, 389).—Paper read by the author at the California Fruit
I

Growers’ convention.

Preservation of grape posts, Schellenberg {Jahresher. Vers. Stat. u. Schule,
\

Wddensweil, 1897-98, pp. 43,44)-—Posts saturated with solutions of copper sulphate,

carbolic acid preparations, or creosote, respectively, resisted rot much longer than
!

posts not so treated.

Growing flowers for perfume, 0. B. Salisbury {Auier. Gard.,21 {1900), No. 313,
|

pp. 847, 848, figs. 3).—An account, with some statistics, of the perfume industry of the
|

city of Grasse in southeastern France. 1

Culture of flowers from seeds and bulbs, E. K. Toogood {Southampton: Toogood

& So7-is, 1900, pjg). 190, fig. 54)-—Simple directions for the culture of hardy flowers.

Live covers for country homes, B. D. Halsted {Neiv Jersey Stas. Bid. 144, pp. 39,

pis. 15, figs. 13)..—A popular treatise on all the more common hardy climbing vines

used in this country for ornamental purposes and shade for houses and other build-

ings. The ivies, grapes. Wistarias, Ampelopsis, trumpet creeper. Clematis, honey-

suckle, climbing roses, pipe vines, matrimony vine, AkeUa quinita, moonseed, climb-

ing bittersweet, Actinidia, hop, and Madeira vine, and Cobea annuals are given most
attention. The success or failure with many of these at other stations in different

parts of the country is noted. Directions for setting vines are given, with notes on

their care, diseases, etc., and a brief presentation of the objections from a sanitary

standpoint sometimes urged against vines on houses.

Culture of Erica wilmorei and of similar species, H. Dauthenay {Rev. Hort.,

72 {1900), No. 23, pp. 663, 664).—Details regarding propagation, care, and diseases.

Auricula (Primula auricula), J. Douglas {Garden, 58 {1900), Nos. 1515, pp.

399-401; 1516, pp. 411, 413).—Paper on the classes of auriculas, general culture,

propagation by seed, repotting, insect pests, and best varieties, with notes on alpine I

auriculas.

FORESTRY.

A short account of the Big Trees of California
( U. S. Dept. Agr.., '

Division of Forestry^ Bui. 28^ pp. 30., pis. 15, maps 3).—This is a
j

reprint of a report on the Big Trees of California which was issued as |l

a Senate document. It contains a statement relative to the discovery
|

of the groves and their distribution throughout California. The Big
|

Tree is found only in small groves scattered along the west slope of I

the Sierra Nevada Mountains, from the North Fork of the American

River to the head of Deer Creek, a distance of 260 miles. But 10

main groups are known, and the total number of large trees in these y

groups are but a few thousand, while the specimens which are remark-
?

;

able for their size do not exceed 500. The different groves are i

described in detail, and notes are given on their age, geological his- ;

tory, etc. The Big Tree reproduces itself but slowly and with much |

uncertainty. In some groves a number of seedlings of varying size ?

are found, while in others young trees are almost wholly wanting.

A botanical description of the Big Tree is given, together with notes

on its nomenclature, in which it is stated that the proper botanical | |
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name of the tree should be St<iuoia vxisldngtoniana^ instead of S,

gigantea.

The Big Trees of California, W. R. Dudley {Forester^ 6 (1900)^

Fo. 9^2^P’ ^06-210^ fig. 1).—The author gives a concise statement of the

facts observed in an investigation of the Big-Tree regions of California,

in which he visited various groves, took the measurements of the trees,

studied their habitat as closely as possible, and incidentally secured

information relative to their ownership. It is said there are 33 distinct

groves of Seguoia gigantea^ 8 of them north and 25 south of Kings

River, California.

The result of lumbering these trees is mentioned, and the milling

capacity of the various mills situated in the vicinity of the different

groves is shown. The agitation that is going on for the acquirement

of these groves by the Government, and their future protection, has

both a sentimental and an economic value. South of the Kings River

these trees are said to be an important factor in stream protection, and

as such their preservation becomes an important forestry question.

Tree planting in Oklahoma, W. L. Hall {Forester.^ 6 (1900)^ Fo. 6",

2
?r). 130^ 131).—The forest conditions of Oklahoma are brieff}" described,

together with the soils and distribution of streams. Under proper

management it is said that man}^ thousand acres of land at present

almost worthless could be made to produce valuable timber at slight

expense. In this region planting white elm, green ash, mulberry",

catalpa, locust, Russian mulberry, hackberry, black walnut, and black

cherry may be usualU relied upon to be successful. Plantings of these

trees should be on the lower slopes and in the valleys, but if upland

planting is attempted it is stated that it should be carried on in a

limited wa}" with such trees as black locust, Russian mulberry, white

elm, and hackberiy.

When increase in thickness begins in trees, G. T. Hastings

{Science^ n. se7\^ 12 {1900)^ Fo. 303.^ pp. 58S^ 586).—A brief summaiy is

given of observations made upon the beginning of increase in thick-

ness in a number of trees. It was found that in the broad-leaved

species examined no increase of thickness occurred until the buds had

opened and the first leaves expanded. The first formation of new
wood was in the neighborhood of the terminal bud, and was not con-

tinuous around the stem. The growth progresses gradually from the

l-\^ear-old twigs to those 2 and 3 years old, and when the new wood
begins to be formed on the 5 or 6 3^ear old twigs, the process becomes
very rapid, occurring over the entire tree. Growth usuall}^ begins

and extends more rapidl}- on the upper and more exposed limbs, some-

times a week before an^-.sign of growth being observed on the lower

ones.

In the pines the increase in thickness began on the 2 and 3 year old

twigs before it was noticed in 1-year-old twigs, or before the buds had
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opened. the time the buds were well opened growth had extended
from the terminal shoot down the trunk and was just beginning on the

lower branches. This exceptional behavior is attributed to the fact

that the leaves, as in the case of the pine, remain on the twigs for 2 or

3 3"ears. In the case of hemlock, which retains its leaves for 6 or 7

years, the growth at the end of May was greatest on the 6-year-old

twigs, and decreased up to the 1-year-old twigs, where it was very
slight. In the case of the bald cypress [Taxodium disticlmm) the

conditions were quite similar to those observed for the broad-leaved,

deciduous trees.

Damage to timber by acid fumes, H. S. Graves {Forester^ 6 {1900)^

No. 6^ 136).—An example of injury^ to timber by acid fumes
is reported by the author as occurring at Ducktown, Tenn., where
there are extensive copper mines. The crude ore is roasted in order

to drive off a portion of the sulphur. The fumes, containing a large

amount of sulphurous acid, are carried to a considerable distance, all

grass being destroyed for about one-third of a mile, and at a distance of

one-half mile certain trees are only able to maintain a sickly existence.

It was found that the white pine was among the most susceptible.

Trees of this variety have been killed at a distance of 7 miles from the

roasting sheds.

A provisional list of trees, in the order of their relative degree of

sensitiveness, is given. The list, beginning with the most sensitive, is

white pine, hemlock, river birch, mulbeny, white oak, chestnut oak,

chestnut, black oak, red oak, ash, willow, beech, poplar, blue beech,

bellwood, locust, honey locust, red maple, Virginia scrub pine, black

gum, sourwood, and dogwood. The last 3 trees in the list are said to

be very hardy and are found growing in excellent condition within

half a mile of the works.

The forests, L, Boppe and A. Jolyet {Les Forets. Paris: Bailliere & Son, 1901,

'pp. XIp- 4S8,figs. 94).—This book is largely based*upon lectures delivered by the first

author at the National Forestry School at Nancy. In the first chapters the tree as

an individual is considered, followed with descriptions of all the more important

species of forest trees. The forest, its soil, climatic and reciprocal relationships are

discussed; after which especial attention is given to forest protection and reforesta-

tion. In the chapters on exploitation and protection especial attention is given to

the injuries to forests by man, in which fires and pasturage play an important part.

Many A-aluable suggestions are given relating to artificial reforestation, the value of

different species for different surroundings and uses being discussed. Directions are

given for the preparation and management of forest nurseries and forest planting.

Plants suited to the different conditions are presented, attention being paid to refor-

estation of nonagricultural lands, mountains, and the fixation of sand dunes.

The forests of Canada, De Sebille {Bui. Soc. Cent. Forst. Belg., 7 {1900), No. 6,

2̂ p. 451-465).—T\ie, forests of Canada are described at some length, the different

regions being taken up in more or less detail. The coniferous species occurring in

these forests are mentioned and their distribution briefly outlined. Thirty-one

species of conifers are found in the region indicated.



FORESTRY. 757

Forest problems in Micbig-an, C. W. Garfield {Forester, 6 {1900), Xo. 11, pp.

255-258).—In a paper read before the American Forestry Association, June 26, the

author reviews the preliminary movements Avhich led up to the establishment of a

State forestry commission in Michigan. The text of the law, which provides for a

permanent forestry commission and defines its powers and duties, is quoted. The
organization of the forestry commission is given and a brief account of the efforts on

the part of this commission to enforce the law an^l create a public sentiment favorable

to it.

Adirondack forestry problems, B. E. Feexow' {Forester, 6 {1900), Xo. 10, pp.

229-234).—The acquirement of forestry lands by the State of Xew A^ork is briefly

reviewed, together with the legislation which has made it possible to acquire and

control these forests. The main problems remaining for solution are silvicultural

ones, and these will be concerned with the treatment of virgin land, culled lands,

slashes or burns, and swamps.

The legislative outlook for forestry in Wisconsin, E. Bruxkex {Forester, 6

{1900), Xo. 11, p)p- 259-262).—The forestry conditions of 'Wisconsin are briefly out-

lined and statements given relative to the prospect for legislation to correct some of

the more prominent evils.

The forests of East and West Prussia {Ztschr. Forst. u. Jagdw., 32 {1900)., Xo. 7,

j)p. 381-406).—The extent and distribution of the forests are described.

A classification of standing timber, C. Broilliaed {Rev. Faux et Forets, 3. ser.,

4 {1900), Xo. 5, pp. 14O-I49 ).—Different schemes of classification of standing timber

are given which are varied to suit different species of trees.

Comparison of the strength of Ceylon timbers with that of European tim-

bers, W. C. Uxwix {Indian Forester, 26 {1900), Xo. 10, pp. 521-523).—The weight

per cubic foot, crushing strength, “shearing” strength, etc., are given of 22 varieties of

Ceylon timbers, comparisons being made with the same factors for oak, elm, ash, and

red pine.

Second growth pine vs. agriculture, W. M. Hays {Forester, 6 {1900), Xo. 9, pp.

214-216 ).—Attention is called to the low value of some of the sandy pine lands in

Minnesota and elsewhere after they have been denuded of timber. Such lands are

quickly exhausted when cultivated, and their greatest economic value can probably

be secured by maintaining them permanently under forest conditions.

The natural spreading of timber areas, C. E. Bessey {Forester, 6 {1900), Xo.

10, pp. 240-243 ).—The natural spreading of pine forests and deciduous trees in the

prairie regions is shown, and causes sought. The principal cause of this spread is

attributed to the fact of stopping prairie fires and of adjacent tillage.

Cutting, burning, and fire protection, H. B. Ayres {Forester, 6 {1900), Xo. 11,

pp. 266, 267).—A brief review is given of some of the problems relating to cutting,

burning, and fire protection of forests. It is stated that investigations made by the

E. S. Geological Survey show that in 14 townships during 1899 more than 800, 000, 000

ft. of white and Xorway pine was destroyed by fire. The necessity for systems of

management which will prevent such wholesale loss is shown.

Some important foreign trees for use in reforestation, E. Henry {Sta. Agron.

Xancy, Bui. 3, 1900, pp. 26-39)

.

—A brief review of the forest conditions existing in

France and elsewhere is given, in which the necessity for forest conservation is

shown. Xotes are given on the value of the black locust, white pine, and Douglas

fir for forest planting in the east of France. The results of a number of experiments

with these trees made in different parts of Europe are given, in which the author

concludes that these trees are all available for reforestation experiments in France.

Profitable reforestation, E. Henry {Rev. Faux et Forets, 3. ser., 4 {1900), Xo. 11,

pp. 321-329).—An account is given of operations in reforestation. Oaks were used

and the value at the end of 34 years is said to represent 6 per cent annually on the

investment.
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Notes on successful reforestation, E. ITenry {Sta. Agrov. Xancy, Bnl. 2, 1900,

pp. 31-41 ).—An account is given of the successful reforestation of 2 tracts of land in

eastern France, in which the Austrian pine {Pinus laricio) was the i:>rincipal species.

The seed of this, and white pine, larch, and spruce were sown in oats, the entire

expense of preparation of the land and sowing the tree seed l)eing nearly borne by
the yield of oats. At the end of 34 years the value of the forests in winch the Aus-
trian pine predominated was estimated, and the statement is made that it is equal to

a 6 per cent compound interest on the capital invested.

SEEDS— WEEDS.

Crimson clover seed, A. J. Pieters {U. S. Dept. Agr.^ Bimsion

of Botany Circ. 18^ rev.^ JB- ^ previous edition of this

circular (E. S. R., 11, pp. 718) a description was given of the crimson

clover seed and methods for its inspection. The results of a }^ear’s
|

experience have justified the fear expressed that unless care was taken i

to test the germination of crimson clover seed, much poor seed would '

be planted and disappointment follow. During the past season more
j

than 100 samples of crimson clover seed were sent to the Seed Lab- '

oratory for examination. Their germination varied from 0 to 99.75 I,

per cent. The purity in most cases was good, though one sample sold ;

as crimson clover proved to be common red clover, while another lot I

of seed, imported as crimson clover, was yellow trefoil. A detailed |i

report is given upon a number of analyses made, in which comparisons
|

are drawn between the market price of the seed and the actual value
j

of the good seed in the sample. The statement is made that as a gen- j

eral principle seed should be used that is grown in the neighborhood
|

where it is to be planted. As between imported and American-grown
||

seed, the latter is to be preferred. However, imported seed of good
|

vitality will generally give satisfaction in the region south of the Ohio
j

River.
I

The germination of seeds from different sized fruits and from [

ceils containing different numbers of seeds, Duke of Bedford
jj

and S. U. Pickering
( Wolnmi Expt. Fruit Farm Bjit. 1900^ gyp. 210-

f

217).—In the previous report (E. S. R.
, 9, p. 757) the germinative

|

power of seeds of crab apples taken from large and small fruits was I

reported upon. The results obtained at that time seemed to be in
|

favor of the seeds from smaller f^-uits. In the present report details
|

of experiments are given with crab apples, apples, and pears, the 'f

results of which are summarized. The general conclusion reached is
j

that neither the size of the fruit nor the number of seeds per fruit p

has any certain or appreciable effect on the germinative power of the
|

seed and probably not on the vigor of the seedlings. ^
Investigations on germination, L. Maquenne {Ann^ Agron.., 26 1

(1900), No. 7, pp>. 321-332).—The author states that the 2 conditions £
which are perhaps most important in the germination of seed are the M
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vitality of the embryo and the amount of humidity sufficient to secure

the dissolution and transportation of the reserve material in the seed,

and in this contribution he makes a preliminary report on the relation

between these 2 factors. The amount of moisture normally in seeds

and the amount present as shown by evaporation in vacuum of a num-

ber of seeds is given, and the transformation of the reserve materials

in rye, peas, and white lupines is shown.

In conclusion the author states that all his observations tend to

show the preponderating role of diastases in the preservation and

development of seeds. Those causes which retard the alteration of

diastases also maintain the germinative power, and it is believed pos-

sible to indehnitely prolong the vitality of seeds by placing them under

conditions in which the diastases are rendered absolutely inactive. One
of the most important factors in this is the presence of moisture, all

traces of which must be removed for the prolonged preservation of

seed.

The effect of calcium hydrate upon germination, R. Wixdisch

{Lanclic. Vers. Stat.^ {1900)^ JV7?. 283—309).—The effect of

soaking seed of various kinds in water containing from 0.1724 to 5 per

cent of calcium hydrate, as shown in their germination, is reported.

The seeds experimented with were wheat, barley, rye, oats, maize,

rape, iiax, blue and white lupines, chickpea, fodder vetch, soy beans,

and horse beans. Equal lots of seed were soaked for the same time

in distilled water and the germination of the 2 lots compared. The
results, which are tabulated, show that wheat was uninjured by any

of the treatments and the other cereals not to any appreciable extent.

In some cases the germination of the seed soaked in the lime solutions

was retarded and with some seeds the total germinations were consid-

erably reduced. This seemed to be especially true with the lupines,

hemp, fodder vetch, horse beans, and soy beans.

Charlock spraying, T. H. Middleton {Univ. Col. IVales, Ahery-

sticyth, Ayr. Dejyt.., Ann. Bpt. Field Exyots. 1899^]?]}. 43 ^ A,’ Bd. Ayr.

\Londoi-i\^ Ry^t. Ayr. Education and Research^ 1899-1900 89 90).

—

An account is given of spraying experiments for the destruction of

charlock in a field of black Tartarian oats. Copper sulphate solutions

in 1..5 and 2.25 per cent solutions were employed at the rate of from
38 to TO gal. per acre. A few days following the spraying, the oats

had a brown tint and seemed to have sufi'ered especially from the 2.25

solution. A fortnight later the unsprayed plats were a mass of yellow

bloom, but on the sprayed portion but few weeds were to be found and
the oats, instead of having been injured, appeared to have been dis-

tinctly benefited by the treatment. From the success which attended

this experiment the author feels warranted in recommending such

treatment for the destruction of charlock and gives directions for its

proper application.

16466—Xo. 8—01- 5
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List of seeds of hardy herbaceous plants and of trees and shrubs {Roy.
||

Gard. Kew, Bui. Misc. Inform., 1901, App. I, pp. 40 ).
|[

A new seed-sorting- apparatus, G. Martinet {Ann. Ayr. Suisse, 1 {1900), No. 2,
|

pp. 56-59, fig. 1 ).

—

111 this apparatus seeds are allowed to drop through a funnel

which is curved at its lower extremity in a horizontal direction. The falling seeds
jj

acquire a certain momentum and are projected at different distances, according to I

their size and weight, into partitioned receptacles. The lighter seeds drop into the i|

first receptacle while the heavier seeds are thrown farthest and intermediate grades
|

fall between. A blast of air directed against the seeds as they leave the funnel aids

in the separation.

Some results are recorded which show the germinating power of seed collected in
|j

the different receptacles.

Rice weeds in Louisiana, W. R. Dodson {Louisiana Stas. Bui. 61, 2. ser., p)p., 402-
|

437
, figs. 17).—An account is given of the more important weeds occurring in the rice

fields of Louisiana, and the methods of their distribution are discussed at consider-

able length. Various means of destruction are suggested; among them, burning, late
j

plowing, flooding, hand weeding, etc. Among the weeds the most troublesome is
I

that known as red rice, which is a variety of the cultivated rice. Among the other
|j

weeds described are the large indigo {Seshan or Seshania macrocarpa), the curly indigo 1

{JEschynomene virginica), tadpole grass {Rhynclwsp)ora corniculata)
,
bull grass {Pani-

j

cum agrostidiforme)
,
etc.

j

1
:

DISEASES OF PLANTS.
|j

Upon the after effect of sulphur when applied to soils for the 1

purpose of preventing potato scab, H. J. Wheeler, B. L. Hart- I

WELL, and N. L. C. Moore {Rhode Island Sta. Rj>t- 1899^ fW-
f

167).—In a previous bulletin of this station (E. S. R., 8, p. 797) the
|

effect of sulphur applied at the rate of 600 lbs. per acre in the pre-
|

vention of potato scab was described. In 1897 similar experiments
j

were continued in which sulphur at the rate of 300 lbs. per acre was
j

used, the seed tubers being rolled in sulphur and the sulphur not
j

adhering to the tubers being dusted over them before covering in the II

hills. As a result of this treatment the number of scabby tubers was
j

reduced about 9 per cent. An injurious action of sulphur upon the
|

plants was noticed where no lime had been applied to the soil. The
|

germicidal action of sulphur is explained by the acid liberated by the it

oxidation of the sulphur. On neutral or slightly alkaline soil a more |

marked inffuence as a preventive of scab would be expected. P

In 1898 experiments were conducted to ascertain the after effect of

applications of sulphur under various soil conditions. These experi-

ments were conducted in galvanized-iron pots, the soil having been |

taken from pots which had been used the 2 previous years in experi-
Jj

ments on potato scab. Each pot received a fertilizer of nitrate of
;;

soda, acid phosphate, muriate of potash, and high-grade sulphate
:

of potash. Different pots received lime, wood ashes, or some form
;

of calcium. Comparisons were made with and without sulphur. The

experiments were conducted with oats and millet. The results, which
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show the weights of air dry plants in the different pots, are tabulated,

in which it appears that "‘sulphur employed in considerable quantities

upon soils which are acid or which contain but a limited excess of

basic ingredients is capable of causing much subsequent injury to

crops, the extent of the same being greatest upon acid or neutral

soils.” It is.further stated that the application of sulphur to soils for

the preyention of potato scab regardless of the character of the soil

is liable to occasionally cause much injuiy. The authors state that

sulphate of ammonia, which has a high manurial yalue, giyes promise

of being more satisfactory and economical than flowers of sulphur as

a means of lessening the tendency to scab in contaminated soils which

are fayorable to the growth of the fungus.

Experiments in the prevention of tomato blights, G. H. Pow-
ell {^Delaware Sta. Rpt. 1899 153-156),—Reports are giyen of

experiments in spra^dng tomato plants in 1898-99 with Bordeaux mix-

ture for the preyention of tomato blights. In 1898 yarious plats

were sprayed at different times and with different numbers of appli-

cations. The results obtained were of a decidedly conflicting nature,

some of the check plats yielding more than some of the spra^md ones.

The results obtained indicated that Bordeaux mixture did not check the

progress of the disease, although it was yisible upon the foliage

throughout the season.

In 1899 the experiments were repeated. One lot of 100 plants was
coyered with Bordeaux mixture from the time of their appearance

aboye ground until the ripening of the first fruits; a similar lot was
kept thoroughly sprayed from the time the plants were set in the Held

to the ripening of the first fruits; a third lot was sprayed from the

time of setting first fruits to their ripening, and a fourth lot was
retained as a check. Records were kept of the number, weight, and
diseased character of all the fruits, the results of which are shown in

tabular form. The plants sprayed from the time of their appearance

in the seed bed gained at the rate of 2.15 tons per acre; those sprayed

from the time of setting in the field, 1.21 tons; while those sprayed
from the time of the setting of first fruits until their ripening gained

2.25 tons per acre. The tomato blight appeared on none of the plants

until late in the summer, after which all the plants seemed to be

affected alike, the foliage dropping from the sprayed as well as the

check plants.

The yalue of Bordeaux mixture in these experiments seems to be
shown in the increased yigor of the plants, haying stimulated them to

a more rapid growth. It was of particular merit in keeping down the

attacks of flea-beetles, and spraying the seed bed is thought adyisable

by the author, especial!}" if it should be on land preyiously set to

tomatoes.

Report on the treatment of apple scab, 1898. F. D. Chestee
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{Del(mare Sta. Djjt. 1899^ jjp. 27-30^ dgm. 1).—In continuation of

previous investigations, the fourth year’s report is given of spraying

experiments conducted on Winesap and Strawberry apple trees. Bor-

deaux mixture, composed of 6 lbs. of copper sulphate, 6 lbs. of lime,

and 50 gals, of water, was applied to the trees, the first application

being made when the buds were swelling, the second just after the

petals had fallen, and the third at the time the fruits were about the

size of peas. At the third spraying 4 ozs. of Paris green was added
to each barrel of fungicide.

The efl'ect of the spraying, as shown by the yield of Winesap apples,

is reported, the Strawberry apple trees not having produced any fruit.

At the close of the season the Strawberry apple trees had produced
j

an abundance of fruit buds, with good foliage, while the unsprayed *

trees had lost their leaves and were in poor condition. The yield of
j!

the Winesap apples is tabulated, from which it appears that the trees

receiving 3 sprayings bore 68.2 per cent first class, 16.6 per cent sec-

ond class, and 15.2 percent third class fruit which were badly scabbed,

while the unsprayed trees produced 11.7 per cent first class, 33.1 per

cent second class, and 52.2 per cent third class fruit.

Peach-leaf curl, its nature and treatment, N. B. Pierce {U. S,

Degyt. Agr.^ Division of Vegetable Physiology and Pathology Bid, 20^

py). 20V yjls. 30^ figs. 10).—^The author’s investigations show that peach-

leaf curl has a widespread distribution and in humid localities is a

hindrance to peach culture. The disease is caused by the parasitic

fungus, PxoasGus deformans.^ the ravages of which are largely depend-

ent upon the atmospheric conditions prevailing while the trees are

leafing out. Rains and cold weather at that time increase the severity

of the disease by favoring the growth of the parasite. For this rea- !

son, orchards near large bodies of water and in low, damp situations |

are more subject to leaf curl than those in dry regions or elevated
|

situations. An extensive account is given on the life history of the I

fungus causing the disease. The mycelium of diseased leaves is found jfi

to be connected through the leaf petiole with the mycelium of the

infected limb. Much of the spring infection probably occurs through Ij

the wintering mycelium of the branch, but this is not considered the
j

common mode of infection of the leaves. It seems that most of the
:

spring infections of the peach occur from spores that winter on the

tree and about the newly formed buds, and most of the infected leaves
[

fall ofi‘ without infecting the branch which bears them. The mycelium
|

of badly infected leaves sometimes passes into the branch and this

mycelium in some instances may follow the branch for 1 or, at most, a

few internodes and possibly infect some adjoining buds. Badly infested ;

branches usually die during the year, while in a comparatively few

instances they may siqiport a living mycelium capable of inducing .

spring infection upon opening buds. Most of the spring infections ?
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are due to the spores of the fungus and not to a perennial inyceliuin as

was formerly believed.

Leaf curl has been successfully treated since about 1880 and copper

sulphate sprays are found to be more effective than sulphur or other

fungicides. On the whole, Bordeaux mixture in the proportion of 5

lbs. of copper sulphate, 5 lbs. of lime, and 15 gal. of water, gives the

best results. This should be applied shortly before the opening of the

fresh buds. In this way 95 to 98 per cent of the spring foliage may be

saved. By thorough spraying with Bordeaux mixture, gains of

$127.80 per acre are recorded where trees were planted at distances 25

ft. each way. The trees should be sprayed each season, as the experi-

ments prove that treatment one season may not prevent disease the fol-

lowing year. The proper time for winter spraying and the number of

applications depend on the localit}^, season, etc., but the most good is

likel}^ to follow if applied from 1 to 3 weeks before the opening of the

blossoms in the spring. A proper time to apply the spra}" is in calm

weather, during the middle of the da}v Of nearl}" 200 varieties of

peach and nectarine examined, it was found that very few were wholh^

free from this disease, while some were ver\" subject to it; but it was

demonstrated that a single winter treatment will prevent disease even

upon those varieties which are most subject to it.

Treatment for the prevention of brunissure, E. Zacharewicz

{Prog. Agr. et Yit. {Ed. EEst)., {1900)., No. NaP- 638).—An
account is given of experiments to combat brunissure in vineyards

whose jiold of grapes had greatly depreciated on account of this

disease. In October, 1898, the vines were given a thorough spray-

ing with a 30 per cent solution of iron sulphate. In November a

fertilizer composed of sulphate of potash, superphosphate of lime, and

plaster was given the different vines, followed in March bj- an appli-

cation of nitrate of soda. A second sprajffng was given, in which a 20

per cent solution of iron sulphate was used. In 1899 the vines which
had received this treatment were much more vigorous than the others,

and the -yield was materialh" increased, although the disease had not

entirely disappeared. A similar treatment was given them in 1900

with veiy satisfactory results, the disease having almost entireN disap-

peared on the treated vines, although abundant on those not having

been given an}" preventive treatment.

Carnation-stem rot, F. W. Card and G. E. Adams {Rhode Island

Sta. Rpt. 1899., joj). ISl-lSd).-—A series of experiments are reported

upon which were conducted in 1899 with the hope of ascertaining

methods for caring for carnations which are attacked by stem rot

caused by different species of fungi. Fifteen hundred cuttings of a

very susceptible variety (Flora Hill) were secured and divided into

lots of 100 each and submitted to different treatments. Healthy and
diseased cuttings were grown in clean sand and sand on which carna-
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tions had been previously grown. Chemical fertilizers and stable
j

manures were compared, and the effect of dipping cuttings in Bor- !

deaux mixture before planting was tested. The results of the different

treatments are given at some length, but definite conclusions are not
j

warranted from the experiments of a single season. I

The most marked results were obtained in the use of fresh clean

sand. Dipping the cuttings in Bordeaux mixture before placing in
j

the cutting bed was attended with considerable loss, so that it is
j

believed such treatment is unsafe. The general belief that stable !

manure in the soil favors the progress of the disease was not sus-

tained in the trials made by the authors. The most important points

for practice brought out by their experiments seem to be the superior

value of sand and soil in which carnations have not been previously

grown. It is said that one of the species of fungi causing the disease '

is believed to be the same as that producing the rot of sugar beets
|

and the damping off of other plants. Should this prove true upon
i

further examination, soils where such plants have been grown should I

not be used for growing carnations.
|!

Botrytis and Sclerotinia: Their relation to certain plant diseases

and to one another, R. E. Smith {Bot. Gaz.^29 (1900)^ No. 6, 369-
|

4.07,2^1^' ^ report is given of several years’ investigation
|

of a disease of hothouse lettuce, and incidentally diseases of a number
of other plants are mentioned and described. In the course of the 1

author’s studies it became apparent that there were different forms of

lettuce diseases, all of which were generally characterized by the name i

of lettuce rot. The first form described is characterized by a soft, dark,
*

decayed spot on the stem of the plant near the surface of the soil. This
|

spreads rapidly, penetrating the stem and involving the bases of the
j

lower leaves. With further progress of the decay, the center of the

head becomes attacked and soon collapses into a fetid, slimy mass.

Plants growing finely and approaching maturity suddenly collapse;
j|

the stem at the surface of the ground and the bases of the leaves are i

found to be rotted, and in a day or two the plant is completely gone.

This form of disease is what the author characterizes as the Botrytis
j

type and is due to Botrytis vulgaris. A second form, known as the
|

no-Botrytis type, is far more common. In this disease no conidial i

form has ever been found. In general effect the disease is similar to I

that already described and is entirely indistinguishable from it. I

Affected plants wilt and collapse, and in a few days are entirely '

|
destroyed. Associated with the usual mycelium in the stem is an

|{

abundant white, woolly mycelium proceeding from the affected plants

to the surrounding cell, where it ffourishes luxuriantly, often spread- ||

ing to and attacking adjacent plants. No reproductive bodies could A
be obtained, but infection experiments were easily performed by the |!l
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use of diseased tissue or masses of mycelium. The results obtained

in these experiments show that the cause of this disease is an active

parasite capable of causing the disease at any age of the plants, but at

the same time the organism is able to flourish under purely sapro-

phytic conditions. It was found that sterilizing the soil to a depth

4; of 3 in. completely prevented the occurrence of- this type of disease.

The third type in its efl'ect upon the host is similar to those just

described, but no Botrytis appeared. From the sclerotia placed in

. wet sand numerous trumpet-shaped Peziza apothecia appeared, and

. : the fungus was determined as a typical form of Sclerotinia libertiana.

The author’s conclusions are that the lettuce ‘‘drop” in Massachusetts

is caused by 2 distinct species of fungus, Botrytis vulgaris and .Sclero-

tinia libertiana. These 2 fungi are remarkabh^ alike in man}- respects,

and have a similar effect upon the host plant. Most of the diseases

were caused by degenerated forms of Sclerotinia which have almost

entirely lost the ability to reproduce themselves by spores and have

become highly specialized as a vegetative facultative parasite. The

disease caused b}" Botrytis vulgaris and the typical form of Sclerotinia

libertiana in mature plants is rare.

Notes are given on a number of diseases which have been attributed

b}" different authors to Sclerotinia and Botiytis. Among those

described are diseases of hemp, rape, potato, cucumber, and various

rots of vegetables and fruits. Of diseases due to Botrytis alone the

author describes a new disease of the linden, in which the branches
' and upper part of the stem show no abnormal symptoms, while the

. lower part from the surface of the ground to a height of several

inches showed numerous excrescences breaking through the epidermis.

I This disease seems to be, as far as the author’s observations go, a nur-

!
sery stock disease that results in the bark of the lower part of the

stem being destroyed and the wood laid bare. It is believed that this

disease is caused solely by Botrytis cinerea^ which in this case is a true

parasite. A disease of rose twigs in hothouses, due to Botrytis, is

i briefly described, and a number of other diseases due to this group of

I

fungi is mentioned.

;

The author concludes that there is no connection whatsoever between
^ Sclerotinia libertiana and Botrytis cinerea. The connection between
! the 2 species which has been frequently claimed is due to their simul-

i

I

taneous occurrence and similarity of mycelium as well as their effect

;
I

on the host.

Two diseases of red cedar, caused by Polyporus juniperinus

n. sp. and P. carneus, H. yon Schrexk
( U. S. Dept. Agr . ,

Division

i of Vegetable Physiology and Pathology Bui. 21,p>p). ^^.^yjls. 8).—Exam-

j

ination was made by the author of the cause of a diseased condition

noticed in the wood of the red cedars of the United States, Juniperus
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mrginiana and J, harhadensu. Hitherto but few diseases of the red

cedar have been described, the most important being the so-called cedar
|

apples, due to a species of Gymnosporangium.
|

The mycelia of 2 fungi were observed growing in the heartwood of >

many trees and bringing about characteristic changes which rendered

the wood unlit for lumber. A study conducted in central Tennessee

and southern Missouri showed that these 2 forms of decay were present

in each region. The most striking form is one called white rot of the

red cedar, due to Polyporus juniperinus. It causes long holes in the

heartwood, which often unite, making tubes through the entire trunk.

At lirst the holes are separated by long stretches of wood which is

apparently unchanged, but closer examination shows this wood is of a

reddish-brown color instead of the deep red of sound wood. The
holes are lined with a brilliant white coating, which consists of almost

pure cellulose of the original wood, the incrusting lignin substances

having been removed. In the larger holes the amount of wood liber

which has been reduced to cellulose is very considerable. In the older

holes the white lining is almost absent, the walls at this time being 1

covered with a felt of soft brown mycelium.

The changes which the fungus causes in the wood are described at I

considerable length. The fungus apparentl}^ enters the trunk through

a dead branch and when the hyphae reach the heartwood they grow
both upward and downward. This disease is seldom noticed in trees

25 3^ears old, but is most abundant in those considerably older. A
study of the fruiting bod}^ of the fungus has shown that it is a new
species, and a description is given of it.

The second disease is described as that called red rot, or peck}" cedar.

This is perhaps more common than white rot and has been observed in

cedar trees over a considerable portion of eastern United States and

also in specimens received from Bermuda, and has also been observed

on arbor vit^e in Maine, where it produces the characteristic brown i’

pockets. Wood affected with this disease is full of these spots. In

the early stages these are free from one another and are more or less

filled with a brown metamorphosed wood substance, which is cracked
|

so as to form small cubes adhering to the walls of the pockets. The !

pockets are of different sizes, vaiying in length from 1 in. to several
|

feet. In cross section they are nearly circular when small but become '

irregular when old, and frequently a number join together, making
|

large irregular holes full of brown wood which has the appearance and

properties of brown charcoal. The line of demarcation between the

brown wood and the normal heartwood is veiy sharp.

The structural changes caused b\" this fungus are described, as well

as the mycelium and fruiting bod}". Although mature spores have not

been found, on account of its flesh-colored hymenium it was regarded |l

as a form of Polyporus carneus. M
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The fungi causing- the 2 diseases above described are believed to be

•wound parasites which g-row in the heartwood of living trees, render-

ing the wood unlit for commercial purposes. Frequentlv diseased

trees ‘are cut and sold as an inferior grade of fence posts, although

apparently they last almost as long as sound ones. The natural supply

of red cedar still available is very small and an}" remedies which might

be suggested in connection with these 2 diseases must be applicable to

trees growing under modern methods of forestry for lumber or orna-

ment. After a tree has once become affected, remedies will not avail.

TLe more important fungus diseases of agricultural plants and means for

their prevention, E. Hotter {Die icichtigsten PilzlranJcheiten der landwirthschaftUchen

Kidturgeivdchse und Hire Bekdmpfung. Graz: Leuschner ci- Lubensky, 1900, pp. 60,

figs. 47).

Some parasitic fungi of cultivated plants, G. Beiosi and E. Cavaea {Ifunghi

parassiti delle piiante coltivate od utili essiccati, delineati e descritti, Fasc. XIII, X7T".

Faria, 1900; abs. in Bot. Centbl., 84 {1900), Xo. 1, pp. 14, 15 ).—In a list of 50 species

of parasitic fungi, the authors have described the folloumg new species: Ondaria

rnedicaganis, parasitic on alfalfa leaves; Melogramma henriquetii, on branches of cork

oak; Bamularia vallisumbrosse, on narcissus leaves; Cercospora ariminensis, on sulla

leaves; C. helianthemi, on helianthemuin; C.hypophylla, on Bosa canina; C.ticinensis,

on leaves of Sambiicus nigra; Ascocliyta polemonii, on polemonium; and Lepothyrimn

2)eronse, on peony leaves.

Potato and apple scab, G. E. Stoxe {Massachusetts State Bd. Agr. Leaflet Xo. 7,

j)p. 4, figs. 3 ).—A popular description is given of the potato scab, caused by Oospora

scabies, and the treatment of the seed tubers with corrosive sublimate or formalin

solutions recommended. The apple scab, due to Fusidadium dendriticum, is briefly

described, and as remedies the author recommends 5 sprayings with Bordeaux

mixture in which Paris green is added to the second and third for the destruction

of the cankerworm, cnrculio, etc.

The black knot of the plum and cherry, G. E. Stoxe {Massachusetts State Bd.

Agr. Leafiet Xo. 3, pp. 4, figs. 2 ).—The black knot of the plum and cherry, caused by
the fungus Plourightia morbosa, is popularly described and remedies suggested.

Spraying with Bordeaux mixture and careful attention to orchards, and the removal

of all badly infested trees, are recommended.

The black leaf spot of maples, E. Haechal and J. Huberty {Bid. Soc. Cent. Forst.

Belg., 7 {1900), Xo. 1, p>p. 1~4, fig. 1 ).—A description is given of the leaf spot caused

by the fungus Phytisma acerinum. This disease usually makes its appearance in

Belgium in the month of July and may prove of considerable injury, especially to

nursery stock.

An experiment in its prevention is briefly outlined, in which nitrate of soda at the

rate of 250 kg. per hectare was used as a fertilizer with decided advantage. The dis-

ease was very abundant in maple plantations surromiding the plats, as well as on the

check plat, but the area receiving the nitrate of soda remained absolutely free from
the disease.

A red mold, B. G. Curtis {Proc. Indiana Acad. Sci., 1898, pp. 202-208, p>ls. 4).

—

Descriptive notes are given in which the characteristics exhibited during the growth
of a red mold are described.

Notes on Aspergillus oryzae, Katherixe E. Goldex {Proc. Indiana Acad. Sci.,

1898, pip. 189-201, pds. 6)
.—Notes are given on the history, morphology, and physio-

logical characteristics of this well-known Japanese mold. The author’s investiga-

tions showed, so far as her experiments went, that there was no indication that
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A. oryzx has the power of causing alcoholic fermentation or of being transformed

through any conditions into a yeast, as has been frequently claimed.

Notes on Peltandra rust, F. H. Blodgett {Science, n. ser., 12 {1900), No. 303,

pp. 581, 582).—An abstract is given of a paper in which a rust of Peltandra is

described. The disease was first noticed in the New York Botanical Gardens where

some leaves were infested upon nearly every plant. Usually the upper portion of

the petiole was most severely attacked. In the worst cases the midrib and its

branches and the petiole nearly to the water, would be covered with the rust. In

such cases the plants suffered severely from a bacterial rot. The fungus causing this

rust is determined as Cseomurus caladii.

Anew parasite of Polygonatum, A. Jaczewski {Hedwigia, 39 {1900), No. 3,
j

Beihefte, p. 81, fig. 1).—Cylindrosporium komctrowi is described. i

The perithecial form of Cercospora cerasella and its development, P. Ader-

HOLD {Ber. Dent. Bot. Geseil., 18 {1900), No. 6, pp. 246-249).—Mycosphxrella cerasella

is described as the perithecial form of Cercospora cerasella. It is found on fallen cherry

leaves where it winters.
I

The mistletoe as an enemy to orchard and forest trees, E. S. Zurn {Prakt.
|

Bl. Pfilanzenschutz, 1900, Nos. 3, pp. 19-21; 5, pp. 34, 35).
|j

The resistance of cereal smuts to formalin and hot water, W. Stuart {Proc.

Indiana Acad. Sci., 1898, pp. 64-70) .—Experiments are reported in which the resist-

ance of the smuts of wheat and oats to formalin and hot water was tested. Seed of both

these cereals was subjected to hot water treatment at temperatures ranging from 110

to 140° F.
;
and other lots were soaked in ^ to 4 x>er cent solution of the formalin, and

the effect of the treatment as shown in the germination of the seed and cultures of the

fungus spores is given in tabular form. It appears that the spores are much more
easily injured than the grain, either when given the hot water or formalin treatment, r

The essential feature in either treatment is to bring the solution in contact with the I

seed for sufficient time to enable it to reach the smut spores. The advantage possessed I

by formalin over hot water lies in the greater ease of its application. i

The injurious effects of sulphur upon g-rapes in strong sunlight {Hessische 1

Landiv. Ztschr., 70 {1900), No 43, pp. 584-586).—Rather serious injury to the foliage

and fruit of grapes is attributed to applications of sulphur during a period of clear,

bright days with a rather high temperature.

ENTOMOLOGY.

Notes on the mosquitoes of the United States, L. O. Howard
j

{U. S. Dept. Division of Entomology Bui. n. ser., gyp. 70,

figs. 2^).—The author discusses the subjects of the abundance of mos-

quitoes, Alaskan and other far-northern mosquitoes, length of life of

the adult mosquito, life history of mosquitoes in general, food of adult

mosquitoes, and the distance to which mosquitoes can fly. (!

Observations were made and experiments conducted to determine

how long mosquito larvae can live out of water or in wet mud. Some
|

cases have been reported where mosquito larvae are said to have lived i

in the muddy bed of dried-up ponds for a period of a week or more.

Experiments in glass vessels indicated, however, that the larvae could

not live longer than 48 hours in mud. The synoptic tables published

in Circular 40 of the Division of Entomolog}^ for the identification '

of mosquitoes in the United States are reproduced. The life histoiy of
i

'Culex is reprinted from Bulletin 4, n. ser. I

i
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The adult of Anopheles rpmdrimaculatm is readily distinguished from

species of Culex by the attitude of the body when at rest, the position

I

being such as to keep the body in a straight line, whatever the angle

I

made with the substratum may be, and the note of the female which is

i

, low^r in tone than that of species of Culex. The eggs of Anopheles

i

are laid in a loose mass floating upon the surface of the water, each

I egg lying upon its side instead of standing upon its end as in the case

! of Culex. They are not firmly attached together. The larva of A.

\

quadrimaculatus remains habitualh" at the surface of the water. Its

ij breathing tube is shorter than that of Culex and its body is held

j

parallel to the surface. The natural food of the larvae consists of

II spores of Algse, minute sticks, and bits of cast larval skins. In the

! final larval stage of this species the diameter of the thorax becomes

[i much greater than in previous stages as compared with the rest of the

I
body. The generation studied by the author occupied 3 days in the

ii
egg stage, 16 days in the larval stage, and 5 days in the pupal stage,

II

making a total period of 21 days in the earlier stages. Natural breeding'

I grounds for this species were found in Maiyland, Virginia, and the

!
District of Columbia. Three species of this genus have been recog-

j:

nized in the United States, A. quadrimaeidatiis^ A. punctipennis^ and

: A. crucians. Brief notes are also presented on the genera Psorophora,

II iVlegarhinus, and Aides.

i The natural enemies of mosquitoes are the larvae of dragon flies and

j
the larvae of Dytiscidte, Hydrophilidae, and Gyrinidae, beside fish,

I
nighthawks, whippoorwills, bats, etc.

I Of the artificial remedies for use in houses the best results have been

obtained by burning pyrethrum powder, and catching mosquitoes on

^ the walls in kerosene cups, in cases where screening and mosquito bars

do not successfully keep out all the mosquitoes. In the destruction of

larvae in breeding places, the use of a kerosene film upon the surface

of stagnant pools is again recommended. Permanganate of potash

which was heralded in the newspapers as a certain remedy for mosquito

larvae, is thoroughly discredited b\^ experiments. Tar and its com-

pounds have also been recommended, but experiments indicated them
to be rather unsatisfactory as compared with the heavier grades of

kerosene. The planting of eucaUptus trees in the neighborhood of

houses seems to have the efi'ect of keeping the mosquitoes away. The
most efficient remedy, however, for the mosquito nuisance is the

thorough drainage of all pools in which the larvae breed.

On the resting position of Anopheles, L. W. Sambox and G. C.

Loav {British Med. Jour., 1900, Mo. 2077, p. 1158).—The authors

made extended observations on the habits oi Anop>heles claviger, which

is said to be the most common species of this genus in Italy. It is

maintained that previous statements that standing on its head is a com-

mon resting position of this species is incorrect. Species of Culex
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and Anopheles frequently rest with the third pair of legs lifted away®|
from the support. The authors noted that the legs of A. daviger were
stretched out with the tarsi pointing downward, while those of certain

species of Culex were curved upward. The habit of resting, Avith the

body at a very wide angle to the substratum, was noted in A. ‘pseudo-

gyictus. In A. mperpyictus the resting position AA'as the same as in A. ^

daviger. The authors state that the resting attitude of these mos- I

quitoes can not be used for the purpose of distinguishing the genera

Culex and Anopheles, but may furnish characters for separating^

species of Anopheles.

Notes on insect pests from the entomological section, Indian
Museum, E. Barlow {Indian Mus. IVotes, iy (1900), IVo. i, pp.
pi. 1).—Serica assamensis is reported from Assam as destructive to tea :

plants. The author gives a brief description of this beetle. The
|

insect occurs in large numbers and commits serious depredations upon
tea plantations. Experiments conducted by tea raisers indicate that

j

ordinary insecticides are not veiy effectiAm against this beetle. Ilete- !

Tusia cingala depredates upon the tea plant. A Tachinid parasite,

Exorista heterusice^ was lired from this insect.

Ilispa cenescens is reported as destructiAm to rice crops. The insect

makes its appearance in June and JuIau It attacks first the leaAms and

later the heads. Epacroinia dorsalis is reported as an enemy to the i

Amung Avheat crop in Bomba}" and other parts of India. Hieroglyplius

furcifer is another grasshopper which is said to be A"ery injurious to I

rice and grass crops.

Brief economic and biological notes are given on the sorghum borer

moth
( Chilo simpdex) and Heliotliis armigera.

Detailed tables are given showing the amount of damage done by
locusts, especially by Acridium pjeregrinum; and brief accounts of

insects injurious to mango trees, grapes, teak trees, and sal trees.

Experiments in rearing the Ban Jose scale, L. Eeh {Bot. AIus.^

Abt. Pfiamenschutz.^ Hamhurg^ 3 {1899-1900)^ pp>. 31^fig. 1).—In order

to rear the San Jose scale upon American apples, it is necessary to

have sound, fresh apples which will remain fresh until after the repro-

ductiA'e period of this insect. Beside these conditions, a suitable tern- I

perature must be maintained. The author made observations upon 51 ^
\

larA"fe which were reared from San Jose scale upon apples. These
;

larv83 issued in May, June, July, and August. The greater number

of them were found in May. He studied the distribution of these -
{

laiwee upon the apple, and found that 38 per cent crawled , into the
|

basin of the apple, and 62 per cent into the caA"ity at the stem end. j
Detailed notes are given on the appearance of the larvse in differentS
stages, the secretion of the scale, and the loss of locomotion. The®
author obseiwed that the old females shed their scales and secreted®

masses of a white woolly substance 2 or 3 days preA"ious to the begin-W

I
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ning’ of the reproductive period. The majority of larvae reared in this

manner fails to come to maturity, parti}" for the reason that the apples

heg’in to decay and fungus mycelia interfere with the life of the larvas.

Two stages Avere distinguished in the life of the sessile x^rotected

lai‘A"8e; one in Avhich the ax^pendages assisted the animal in locomotion,

and 'a second in Avhich the soft x^arts of the axDX^ondages were resorbed

and the ax3pendages became immovable. The author belieA"es that

more emx:)hasis should be laid on the fact that the exuviae contribute to

the formation of the x^ormanent scale, and that 2 index^endent scales

are formed out of wax x^reA-ious to this time. A bibliography of the

subject is ax^x^eiided to the article.

Field experiments with the strawberry root aphis, G. H. Poaa^ell

{Delaicare Sta. Rpt. 1899^])]}. 157-162).—A number of exxDeriments

were conducted with remedies against the strawberry root ax^his.

Infested strawberry x^lants were dixDX^ed in a strong solution of tobacco

water before being set in the field, with the result that no ax^x^arent

efi'ect was x^i’oduced on the root ax^his. Exx^eriments Avere tried to

determine the efi'ect ux^on the root ax^his of fertilizing soil with muriate

of x^otash, kainit, and tobacco. Kainit was ax^x^lied in quantities A^ary-

ing from 500 to 1,250 lbs. x^^r acre, muriate of x^otash from 150 to

600 lbs., and tobacco from 500 to 2,000 lbs. The results of this

exx^eriment indicated that it is unsafe to ax^x^ly muriate of x^otash to

strawberry X3lants in rows; that not more than 750 lbs. of kainit should

be ax^x^lied to the acre; that no injury resulted from the tobacco dust;

and that the difi'erent treatments had no efi'ect on the multiplication of

the insect.

In another exxDeriment the surface soil was removed from the sides

of scA"eral infested rows and the trenches thus formed were filled with

tobacco dust and coA"ered with soil. Ux^on examination a month later,

after coxdIous rains had fallen, no efi'ect was noted on the ax^his.

Exx^eriments AA"ere tried in scattering tobacco dust over the strawbeny
plants and on the soil for from 3 to d in. each side of the row. ApxDli-

cations of tobacco dust were made in AxDril, June, July, and August.

As no decrease in the number of ax:)his was noted, eA"en where tobacco

had been ax3xfiied at the rate of 1 ton x^er acre, the exxDeriment was
abandoned.

In 1898, a x^iece of ground at the exx^eriment station, which was
infested in 1897, Avas planted with Lima beans and cowx^eas. In 1899,

this ground was again set in strawberries. The rotation of crox3S had

the efi'ect of greatly reducing the seriousness of infestation.

Brief notes are gLen on the life history and habits of this insect,

but the life history is thus far not Avorked out completely. The exx3e-

rience of strawberry growers indicated that the most serious infesta-

tion occurs on land that has been x^lanted to corn during the preA"ious

year. An axDpareut explanation of this fact is to be found in the
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agency of ants in spreading infestation by the aphis. The same species

of ants attend on the corn aphis and straTrberry root aphis.

The currant gall mite (Phytoptus ribis)
,
Duke ofBedford and S. U.

Pickering
(
Wohimi Fruit Farm Bjd. 1900^ jjp. Ĵ).—

Experiments with insecticide treatments against this insect were made
by the authors with the assistance of Miss Ormerod and Mr. Newstead.

The mites are found in large numbers in each infested bud, 3,000

being found in some buds. This species is so minute that its trans-

portation by wind and other agencies is rendered comparatively easy.

Its period of activity extends apparent!}^ over the whole season during

which currants bear leaves. During the time that the mite is inclosed

in the bud it is well protected from the action of insecticides. In 1896

Baldwin Black currants showed signs of being infested b}" the mite

and the galls were removed. The infestation increased, however,

during the next year and extended to the Black Naples currant. The
galls were again removed, but a further increase in infestation was
noticed the following 3^ear. Although the affected buds w^ere removed

each A^ear, the number of infested buds on the currant bushes was
doubled in 1 case and increased fourfold in another. The method

of removing the infested buds seems, therefore, to promise little,

success. In the first series of experiments with insecticides from

December, 1897, to October, 1898, each experiment involved 30 bushes

in a double row subjected to the same treatment. All liquid insecti-

cides were applied from a rose can or spra^dng apparatus. Some of

the bushes were lifted and dipped bodil}" into some insecticide, while

still others were painted with the insecticide. The insecticides which

were used included carbolic acid 0.8, 1.6, and 2.1 per cent, calcium

sulphate 1.5, 3, and 1.5 per cent and mixed to the consistency of paint,

3 qts. to 10 lbs. of cla}y kerosene emulsion in a number of strengths,

Antinonnin, and turpentine. One week after each treatment twigs

from bushes in all experiments where insecticides had been used at

their maximum strength were subjected to microscopical examination.

The results for the most part were of a negative character. Bushes

treated with Antinonnin were reported to have been infested with the

greatest number of mites on February 26, while on March 22 similar

observations were made as to both mites and eggs on bushes treated

with Antinonnin. . On April 22 currant bushes which were treated

with the strongest Antinonnin and carbolic acid showed about 50 per

cent of the mites dead. On August 20 following the bushes which

were treated with the strongest Antinonnin and strongest carbolic acid

were reported to be free from mites. In all other cases the mites were

found to be swarming with the single exception of bushes treated
|

with turpentine. The success with turpentine, Antinonnin, and car-

bolic acid was, however, onA apparent, since the currant bushes were
i

killed by the insecticides. Currant bushes spraj^edwith the strongest
j
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solution of calcium sulphid were badh^ affected. Petroleum emulsion

was less injurious than any of the other insecticides. In cases where

the bushes were lifted and dipped in solutions of carbolic acid or

calcium sulphid of various strengths, the results were equally

unpromising.

Another series of experiments was carried on from December, 1898,

to October, 1899. Each experiment involved 60 currant bushes, half

of which were Baldwins and half Black Naples. The substances

employed in these experiments were undiluted methylated spirits,

naphtha and saturated solutions of naphthaline in naphtha, formalin

in '2
, 0.5, and 0.1 per cent solutions, undiluted kerosene, and kerosene

emulsion in 2 strengths. In none of these experiments did the insecti-

cide treatment have any effect on the mites. No appreciable effect on

the foliage was produced bj^ the methylated spirits, naphtha, naphtha-

line, or formalin. In the use of kerosene emulsion it was noted that

so long as weaker grades were used, the injury to the foliage was

greater as the strength of the solution increased. When much greater

strengths were used, there was much less injury, and in the case of

pure petroleum there was no injury whatever to the foliage. The

authors explain this result by the insolubility of kerosene in water,

the coating of moisture on the leaves preventing it from coming' into

direct contact with the leaf tissue. An increase as well as a decrease

in the strength of the kerosene emulsion beyond a certain point may
render the emulsion less injurious to the foliage and also less destruc-

tive to insects.

A series of experiments was conducted for the purpose of deter-

mining whether this species of mite may not find shelter in the ground

or about the roots of currant bushes as well as in the buds. The
experiment showed conclusiveh'" that the mite does not hibernate

anywhere except in the buds and that infestation may often be

due to transportation of the mites b}^ wind. The authors exper-

imented with hydrocj^anic-acid gas during which 1 oz. of potas-

sium cyanid, 1 oz. of sulphuric acid, and 2 oz. of water were used

for evei'3
^ 150 cubic feet of space. In order to confine the gas the

plants were covered with a box which was inclosed with tarred felt-

After this treatment the mites were found to be uninjured. Another
insecticide, consisting of a solution of nicotin and camphor in diluted

alcohol, was tried with negative results. Dipping currant bushes in

water at various temperatures was found to furnish a rather efficient

means for destro3'ing the mites. A 5 minute immersion in water at

115^ F. destroyed the adult mites but did not destroy the eggs. Higher
temperatures, such as 110 or 160° F., were found to produce disastrous

effects upon the currant bushes. A general inspection of infested

bushes disclosed the fact that in any particular variety the infestation

by mites was most pronounced in the strongest and healthiest bushes.
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Of the varieties which the authors had under observation, Baldwin
was perhaps most infested, while the Old Black was least infested.

The authors conclude that until an immune variety is produced the

best means of eradicating the pest appears to be wholesale cutting

down of all bushes on any plantation which has become infested and
burning them on the spot.

Bees and the fruit grower {Jour. Jamaica Agr. Soc., 4 {1900), No. 5\ pp. 285-

287).—A popular discussion of several problems concerning the relationship of bees,

to fruit.

Swarm catching and hiving, A. Gale {Agr. Gaz. Neiv South Wales, 11 {1900),

No. 10, pp. 878-881).—Practical notes on the habits of swarming in bees and on
methods of securing and hiving swarms.

Races of Caucasian bees in connection with the general problem of the
races of bees, G. A. Kozhevnikovuim {Porodui Irivkozskikh pclielv svyazi k voprosu

0 p)orodakh pchel voobshche. St. Petersburg, 1900, pp. 24, !)•—The author discusses-

the peculiar characteristics of Caucasian varieties of bees as compared with many
varieties of other regions.

Directions for the reeling of silkworm cocoons, V. P. Ivonov {Nastavlenie k
razmotkye kokonov. Pflis, 1899, pp. 36).

A list of works on North American entomology, N. Banks
( U. S. Dept.

Agr., Division of Entomology Bui. 24, n. ser., p>p- 95).—This bulletin contains a list

of comprehensive works most useful for the study of North American insects; works
on bibliography; and systematic works on single orders, including Hymenoptera,
Diptera, Lepidoptera, Coleoptera, Hemiptera, Orthoptera, Neuroptera, Mallophaga,

Thysanura, Myriapoda, and Arachnida; works on economic entomology; publica-

tions of the U. S. Entomological Commission and Division of Entomology; and
important periodicals containing articles on entomology.

The asparagus fly and means of combating it, P. Grundler {Atti Mem. ItaL

R. Soc. Agr. Gorizia, n. ser., 40 {1900), No. 10, p>p. 325-328, figs. 2; trans.from Landiv.

Ztschr. Oberbsterr., 1900, No. 12).—The asparagus fly {Trypeta fulminans) lays its eggs

in the substance of young asparagus plants, especially under the scales. The larvae

which hatch from these eggs burrow in the substance of the plants. The treatment

for these insects which is recommended by the author is spraying with Paris green.

Another enemy of the sugar cane {Trinidad Bot. Dept. Bid. Misc. Inform. 25,

1900, j). 289).—Rhynchophorus palmarum, commonly known as the palm beetle, is

repbrted as attacking canes growing in the station grounds at St. Clair. The larvae

made a burrow completely through the cane from top to bottom, destroying all the

soft inner portion. This beetle is rather common in Trinidad and usually attacks

palms. It is not believed that the habit of injuring sugarcanes will become general.

The principal insects affecting the tobacco plant, L. 0. Howard
( U. S. Dept.

Agr., Farmers' Bid. 120, pp. 32, figs. 25).—A revised edition of the author’s article in

the Yearbook for 1898 (E. S. R., 11, pp. 471, 472).

Insects injurious to the apple tree with suggestions as to their control or

extermination, J. M. Southwick {Providence: Rhode Island State Bd. Agr., 1900,

pgj. 12).—Brief popular notes on a considerable number of insects injurious to the

apple tree.

The reappearance of the elephant beetle, W. W. Froggatt {Agr. Gaz. Neia

South Wcdes, 11 {1900), No. 10, p>p- 847-851).— Orthorrhinus cylindrirostris is reported

as injurious to grapevines, orange trees, apple trees, chestnuts, etc. The eggs are

deposited in the substance of the bark. The larvae upon hatching burrow downward
into the main roots and then retrace their course to a point near where the egg was

deposited and here pupate. Since there is no open passage into the burrow of this
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insect, the remedies usually applied in such cases are not effective against the ele-

phant beetle. Hand picking and jarring are to he relied upon to reduce the numbers

of the beetle.

Practical sug'gestions for combating* the coffee borer {Planting Opinion^ 5

{1900)' No. 40
, pp. 687-689).—Planters usually adopt a method of cultivating shade to

protect coffee plants against the attacks of Xylotrechus quadrupes. If affected coffee

trees are to be burned for the purpose of destroying the insect, this measure should

be adopted before the insect has escaped, or previous to April 15. The author rec-

ommends that the adult insects should be caught by systematic efforts extending

over the whole season during which they may be found. It is also recommended

that the stems of coffee bushes be scraped and cleaned. The borer requires fissures

in the bark for the purpose of depositing its eggs, and egg laying wmuld thus be ren-

dered difficult by making the surface smooth.

Calcium carbid as a remedy for phylloxera, F. Vassilieee {Bui. Ayr. Alg^rie

et Tunisie, 6 {1900), No. 18, pp. 538, 539).—From experiments made by the author

it is concluded that calcium carbid applied at the base of the grapevine in the form

of powder, or in small fragments, constitutes a very valuable remedy against phyl-

loxera.

On the cause of the resistance of American vines to phylloxera, V. Peglion

{Atti R. Accad. Econ. Agr. Georg. Firenze, 4^ ser., 23 {1900) ,
No. 2, pp. 183-241) >—This

article constitutes an historical and critical discussion of American vines in America,

the hereditary transmissioii of resisting power to phylloxera, injuries of the root sys-

tem in relation to the resisting power, and the determination of the degree of resist-

ance. A bibliography of the subject is appended.

The gall of the Monterey pine, W. A. Cannon {Amev. Nat., 34 {1900), No 406,

pp. 801-810, figs. 6) .—Pinus radiata growing on the grounds of the Leland Stanford

Junior University was severely attacked by a species of gall gnat. The gall consisted

of a malformation of the leaves. The gnat larvae were found in pockets of the swollen

leaves, entirely surrounded by vegetable tissue. In the fall such leaves contain 4 or

more larvae. In February eggs were to be found deposited between the leaf fascicles,

on the outside of the young shoots, and between the scales. In consequence of the

presence of the larvae, the epidermis of the scales and leaves Tvas modified in structure

and function. The hypertrophy of the vegetable tissue was apparently not caused by
any substance deposited with the eggs.

,

A contribution to our knowledge of the spiders of Victoria, including

some new species and genera, H. P. Hogg {Proc. Roy. Soc. Victoria, 13 {1900),

No. l,pp. 68-123, pis. 5).—Brief biological and economic notes on a number of species

of spiders, together with descriptions of new' species.

Regulations of foreign governments regarding importation of American
plants, trees, and fruits, L. 0. How'ard

(
U. S. Dept. Agr., Division of Entomology

Circ. 47, 2. ser., pp. J).—This circular contains a brief statement of the requirements

regarding shipments from America to Austria-Hungary, Belgium, British Columbia,

Canada, Cape of Good Hope, France, Germany, Netherlands, New' Zealand, Sw'itzer-

land, and Turkey. A list is given of places at boundary lines of different countries

where plants may be introduced.

Physiological test of hydrocyanic-acid gas on strawberry plants, G. H.
Powell {Delaware Sta. Rpt. 1899, pp. 162, 163).—Experiments were made for the

purpose of determining the effect of hydrocyanic-acid gas on strawberry plants, dur-

ing which 1,500 Brandyw'ine and Bubach straw'berry plants were fumigated in a box
containing 60 cubic feet of space. At the time of treatment the plants were moist.

The period immediately succeeding the setting of the plants was unusually hot and
dry. The results of the experiments indicate a slight injury to all the plants. The
application of 0.1 or 0.2 gm. of cyanid of potash per cubic foot for 10 minutes did but

little harm.

16466—No. 8—01 - -6
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FOODS—ANIMAL PRODUCTION.

A report of investigations on the digestibility and nutritive

value of bread, C. D. Woods and L. H. Mekrill {JJ. S. Dept. Acjr.^

Office of Exjoeriment Stations Bui. 85.^ —The authors report

the details of a number of experiments with healthy men on the digest!

-

bilit}^ of white bread, whole-wheat bread and graham bread. In some
cases the bread was eaten alone, in others materials such as milk, sugar

and butter were eaten in addition. With a view to learning the actual

amount of nutrients digested, 2 methods of studying the metabolic

products in the feces were investigated, namely, (1) treatment with

a pepsin solution, and (2) with ether, alcohol, hot water and cold lime-

water. The metabolic nitrogen in the feces on a carbohydrate diet

and during fasting was also studied. Artificial digestion experiments

with 3 sorts of bread were made; the value of skim milk v. water in

bread making was tested, and the loss of materials in bread making
was investigated. The average coefficients of digestibility of the dif-

ferent sorts of bread and the digestibility of protein as shown in the arti-

ficial digestion experiments and when corrections are made by the 2

methods of estimating the metabolic products are shown in the table

which follows:

Average digestibility of bread of different kinds.

Total or-

ganic
matter.

Protein.

Fat.
Carbohy-
drates.

Heat of
combus-
tion.

Natural
digestion.

Artificial
digestion.

Natural,
corrected

by
method 1.

Natural,
corrected

by
method 2.

White bread
Entire Avheat bread. .

.

Graham bread ....

Fev cent.

96.0
95.7
91.0

Per cent.

85. 41
88. 63
77.02

Per cent.

93.26
91.49
86. 97

Per cent.

94.72
96. 22
91.58

Per cent.

90. 67
90.37
83.88

Per cent.

73.5
57.8
58.1

Per cent.

98.3
97.2
92.4

Per cent.

91.1
89.6
84.4

When skim milk and water were compared for bread making, it was |
found that the skim-milk bread contained somewhat more protein than

|
the water bread. As shown by methods of artificial digestion there k

was little difference in the 2 sorts of bread. The results obtained S

in studying the losses of material in bread making are not discussed at f
length. I
Experiments on the preservation of meat and fish with salts, I

E. Pettersson [Arch. Hyg.^ 37 (1900)^ Wo. W3, pp. 171-^38).—Bac-

teriological studies are reported of meat and fish preserved with differ- 1

ent strength solutions of salt, saltpeter, boric acid, and borax. The Mi

experiments are discussed in detail. Among the conclusions are the
g

following: The principal effects of common salt as a general preserv- p
ative are the retarding of the growth of micro-organisms, hinder- I

'

ing even when present in a weak solution the deep-seated decomposi- 1 1|
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tion of protein, and the diminution of the chemical activity of certain

micro-organisms.

Saltpeter, even when mixed with a small quantity of salt, prevents

for along time the formation of hydrogen sulphid, and, therefore, in

the -author’s opinion, is useful in pickling meat and fish. Boric acid

was found to’ be a satisfactory means of checking the growth of rod-

like forms and cocci. However, it did not check the growth of }^easts.

Borax was found to be a very active agent for checking bacterial

growth. Even when mixed in small quantity with salt it materially

increased the keeping qualit}^ of the materials preserved. For other

reasons, however, the author does not recommend the use of borax

and boric acid.

Contribution to the estimation of assimilable protein in feeding

j

stuffs, K. Bulow {Jour. Landio.^ {1900)^ No. 7, jj- 1S8).—In

I order to studv the true digestibility of nitrogen, digestion experiments

were made with sheep by the usual method, and the feces were treated

;

lyv the Klihn method of artificial digestion with pepsin and b}" the

Stutzer method with pepsin and trypsin. The different feeding stuffs

were also digested artificially b}^ the Kiihn and Stutzer methods. The

effect on digestibility of rapid drying of feeding stuffs was also tested.

I

The following table summarizes the average results of the different

;
tests

:

:

Digestibility of nitrogen of feeding stuffs estimated by different methods.

Feeding stuffs.

Total nitrogen. Albuminoid nitrogen.

Appar-
ent di-

gesti-
bility.

Digestion as
corrected by—

Artificial diges-
tion by

—

Appar-
ent di-

gesti-
bility.

.
Digestion as

corrected by—
Artificial diges-

tion by—

Pepsin
meth-
od.

Trypsin
meth-
od.

Pepsin
meth-
od.

Trypsin
meth-
od.

Pepsin
meth-
od.

Trypsin
meth-
od.

Pepsin
meth-
od.

Trypsin
meth-
od.

Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct.

Meadow hay No. 1.

.

51. 35 69.32 83. 05 66. 92 77. 69 39. 74 62. 04 79.03 59. 05 72.38
Meadow hay No. 2.

.

53.33 72.07 86.48 67.15 80.29 45. 83 67.57 84.31 61.86 77. 12
Clover hav. 65. 21 79. 06 88.34 76.02 84. 55 48.43 68. 96 82.72 64.46 77. 11
Wheat bran 74. 05 88. 74 89. 85 90.21 92.31 68.42 86. 23 87.70 88. 14 90. 68
Meat meal 95. 16 97.41 99. 02 95. 47 97.99 94. 97 97. 25 98.98 95. 26 97. 89
Poppy-seed cake . .

.

87. 39 93.62 95.60 88.60 92.55 85. 49 92.66 94. 89 86. 89 91. 43

f : The author’s principal conclusions follow: Treating samples of feed-

r ing stuff's and feces with pepsin solution according to Kuhn’s method

^
rendered the maximum amount of available protein soluble. A por-

J
tion of the nitrogen remaining after such treatment is rendered soluble

f
' by an alkaline trypsin solution. Drying the feeding stuffs renders a

fi portion of the protein insoluble in digestive juices; therefore the dry-

1' ing of feeding stuffs before samples can be ground for analysis should

be conducted at a temperature not exceeding from 55 to 60° C. The
results of the Stutzer-Pfeiffer method of estimating the digestibilit}" of

protein does not agree with the results obtained in actual experiments

with animals. The pepsin-trypsin method gives too high results.
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while those obtained under experimental conditions with only 250 ec.

of pepsin solution were too low. The Kiihn method of artihcial diges-

tion, on the other hand, shows the amount of protein which is actually

soluble in the intestinal tract. This method does not do away with the

necessity of natural digestion experiments, but is of value when rapid

results are desirable, and under other conditions. The accuracy of the

Kuhn method has been shown by comparison with results of experi-

ments with ruminants. Whether the method is equally applicable for

comparison with mammals, esoecially man, must be determined by
additional experiments.

Forage value [of the G-olden Vine field pea] ( Utah Sta. Bui. 69.,

pj). 328-3J{,0).—Artificial digestion experiments were made with the

whole plant, leaves, stalk, and flower, of the Golden Vine field pea, and
the results discussed, as well as the food value of this plant and other

related topics. The digestibility of the protein of the whole plant

varied from 68.21 to 73.99 per cent; that of the albuminoids, from
56.57 to 63.07 per cent. The digestibility of the protein of the leaves

varied from 65.05 to 75.95 per cent; that of the albuminoids, from
56.55 to 63.82 per cent. The range in digestibility of the protein in

the stalks was from 61.03 to 80.22 per cent; that of the albuminoids,

from 49.51 to 62.18 per cent. In the case of the flowers, the digesti-

bility of the protein ranged from 62.68 to 81.88 per cent; that of the

albuminoids, from 59.02 to 78.88 per cent.

According to the author the digestibility of albuminoids is practi-

cally the same in the whole plant, leaves, and stalks. When just

coming into flower, the coefficient of digestibility of this constituent

is about 62, the greatest variation being about 4.8 per cent in the

whole plant, 5.7 per cent for the leaves, 12.7 per cent in the stalks,

and 19.86 per cent in the flowers and pods. The total protein is more
digestible than the albuminoids and the variation is also greater. In

the whole plant the variation is about 7 or 8 per cent; in the leaves,

10.9 per cent; in the stalks, 19.2 per cent, and in the flower and pods,

19.2 per cent. The leaves were found to contain 7.68 per cent nuclein;

the stalks, 2.56 per cent. The protein of the Golden Vine field pea is

considered slightly more digestible than that of alfalfa, being most

digestible when the plant is just coming into flower. It is more
digestible in the stalks than in the leaves. In the flowers a great

increase in digestibility of protein occurred simultaneously with an

increase in percentage of nitrogen-free extract. Pound for pound

pea-vine hay appears to be more valuable than lucern hay. The facts

point to early bloom as being the most suitable time to cure for hay.

The loss of nutrients, especially protein, after early bloom is very

conspicuous.

Feeding with Florida feed stuffs, H. E. Stockbridge (Florida

Sta. Bui. 55^ PJ}. 215-308, pis. 11, figs. 2, dgms. 2).—The conditions
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which govern stock feeding in Florida are described, the general prin-

ciples of feeding discussed, and feeding tests reported with steers and

pigs and on the digestibility of cassava b}^ a steer. Some Florida

feeding stuffs were compared with 3 lots of local range steers and 1

lot of 3 grade steers. Lots 1 and 4, the latter being grade steers,

were fed hay, cotton-seed meal, and cassava, about in the proportion

of 2:1:7, the ration containing 36 lbs. of cassava per thousand

pounds live weight. Lot' 2 was fed cotton-seed hulls and meal, 5:1,

while lot 3 was fed hay (either pea vine, or a mixture of crabgrass,

beggar weed, and cowpea), cotton-seed hulls, wheat bran, and corn

meal 3:7:8:7. In 70 days the average daily gains made by the 4 lots

were, 2.43, 2.41, 1.95, and 1.83 lbs., respectively. The steers were

slaughtered, the dressed weight of the 4 lots being 56.23, 54.55, 54.31,

and 55.78 per cent, respectively, of the live weight, the hind quarters

constituting in the several cases, 46.36, 49.39, 48.10, and 46.78 per

cent of the total dressed weight. It is said that the beef was con-

sidered excellent in a local market where it was- sold. The proffts per

lot were §28.75, §23.81, §11.57, and §25.41, respectively.

The authors point out that the greatest gains were made on the

rations containing cassava, and that the native grade steers made
greater gains than grade animals, although the latter furnished the

largest proportion of hind quarters and the heaviest net weight.

In the feeding test with pigs 4 lots (1 lot containing 1 animal, the

others 4 each), of Florida razor-back pigs, and 1 lot of 4 crossbred

animals were used. Lots 1 and 2 (the former being the crossbred

pigs) were fed cassava, wheat middlings, and cowpeas, 4:2:1. 5; lot 3,

corn and wheat middlings, 2:3; lot 4, sweet potatoes and wheat mid-

lings, 1:1, while lot 5 was fed corn only. All the pigs weighed not

far from 100 lbs. each at the beginning of the test and in 45 days

the total gain per pig in the 5 lots was, 72.8, 32.5, 40, 31.6, and 25.9

per cent, respectively; the cost of the gains in the several cases being,

lot 1, 2.9; lot 2, 3.1; lots 3 and 4, 5.6 each, and lot 5, 7 cts. The
dressed weight ranged from 65.63 per cent of the live weight in the

case of lot 5 to 77.53 per cent in the case of lot 1. According to the

author, although the results were favorable for fattening razor-back

pigs, yet greater gains were made b}^ the blooded pigs. Corn was
regarded as a good feeding stuff, but was most satisfactory when
given in combination with other feeds.

The digestibility of cassava was tested with a steer on a ration made
up of this material, cotton-seed hulls, and cotton-seed meal, about in

the proportion of 12:5:1. The usual methods were followed. From
the digestibility of the ration as a whole the digestibility of cassava

alone was calculated to be as follows: Dry matter 52.12, protein

24.06, fat 59.28, nitrogen free extract 55.47, crude fiber 79.87, and

ash 64.96 per cent.
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Food and its relation to Realth., H. Snyder {Farm Students’ Rev., 5 {1900), No.

96, j)p- 83,84)-—A general article. Among other points, the author discusses the

length of time required to digest foods and the desirability of consuming a mixture

of slowly and rapidly digesting foods.

Sug-ar as food, G. H. MuRpnY( R. S. Consular Rpts.
, 63{1900), No. 238, j)p.321-33

4

).

—

A brief statement based on some of the recent European work on the food value of

sugar.

Nutritive value of alcohol, W. O. Atwater {Harper’s Mo. Mag., 101 {1900), No.

605, pp. 675-684).—The problem of the nutritive value of alcohol is discussed, the

important work of earlier investigators cited, and the author’s recent experiments with

the respiration calorimeter described in a popular way. Since alcohol is a source of

energy in the body, the author considers it a food.

The food value of milk proteids; their properties and use for different

preparations, with especial reference to “Eulactol,” H. Lurig {Molk. Ztg., 14

{1900), Nos. 29, pp. 493-495; 30, pp. 509-511).—The falue of foods prepared from

milk proteids is discussed and an experiment with man reported on the digestibility

of “ Eulactol ” Avhen forming part of a mixed diet.

A new skim milk product [Nutrium], {Farm Students’ Rev., 5 {1900), No.

6, p. 94)-—A food product called “Nutrium” made from skim milk, evaporated and
ground is described and an analysis given.

The iron content of egg- yolk, Schmidt {Ztschr. Angew. Cttem., 1900, No. 28, p.

705 )
.—It is reported that the iron content of egg yolk was increased by feeding iron

saccharate to hens, and it is claimed that the iron so incorporated in the eggs is more
assimilable than most iron preparations.

Preserving eggs, E. F. Ladd {North Dakota Sta. Bui., 44i pp- 571-574)-—The
success attending the preservation of eggs with water glass led the author to reprint

an earlier publication of the station (E. S. R., 11, p. 279) on the subject, with a brief

introductory statement.

Eggs in cold storage, J. Stephenson {Agr. Gaz. New South Wales, 11 {1900), No.

7, pp. 551-555).—Methods and results of storing eggs in the Government export

stations of New South Wales are treated of.

On the preservation of fresh eggs, H.-Borntraeger {Oesterr. Chem. Ztg., 3

{1900), No. 12, p. 295).—The author reports the examination of eggs which had been

spoiled by an attempt at preservation in weak (10° Be) water glass solution which

was, however, very alkaline. The eggs absorbed water glass, which rendered the

white and part of the yolk gelatinous and as translucent as horn.

The utilization of fruit in Germany {Sci. Amer. Sup., 50 {1900), No. 1282,

p. 20549).—This article is based on a consular report discussing the food of the

German people, the increasing use of fruit, and the manufacture and regulations gov-

erning the production of jams and marmalade.

Compressed yeast—a study of the Boston yeast supply, C. W. Perley

{Amer. Kitchen Mag., 13 {1900), No. 2, p]). 43-48).—The author examined a number
of samples of compressed yeast and determined the amount of carbon dioxid pro-

duced by each, the relative number of yeast plants present, and the quality of bread

made from different samples of yeast.

Food adulteration in Europe, J. T. DuBois {U. S. Consular Rpts., 63 {1900),

No. 238, pp. 316-320).—The adulteration of a number of the more common food

materials in Europe is discussed.

Food preservatives and coloring matters in food, A. S. Grunbaum {British

Med. Jour., 1900, No. 2g68, pp. 424, 425).—An address before the sixty-eighth meet-

ing of the British Medical Association, Ipswich, 1900.

The use and abuse of food preservatives, S. Rideal {Sci. Amer. Sup., 49

{1900), No. 1270, pp. 20363-20366).—A general discussion which summarizes much
experimental work of the author and other investigators. Reprinted from the

Journal of the London Society of Arts.
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Tne value of grape marc as a feeding stuff, L. Degrully {Prog. Agr. et Vit.

{Ed. EEst), £l {1900), No. 39, 389-392).—The composition of grape marc or

pomace is quoted and information on the value of this material as a feeding stuff is

summarized.

The* significance of carbohydrates in muscle, F. S. Lee and C. C. Harrold
{Science, n. ser., 11 {1900), No. 285, p. 952).—Abstract of a paper presented before

the New York Academy of Science, Section of Biology, May 14, 1900.

The infiuence of experimental modifications of the organism on the con-

sumption of glucose, A. Charrin and A. Guillemonat ( Compt. Rend. Acad. Sci.

Paris, 131 {1900), No. 2, pp. 126-128).—Experiments with rabbits are reported on

the effect of injecting subcutaneously vegetable acids, mineral acids, and sugar

solutions.

Concerning metabolism in the horse, T. Pfeiffer {Landw. Vers. Stat., 54

{1900), No. 1-2, pp. 101-112).—A controversial article.

Sheep and wool: A review of the progress of American sheep husbandry,

J. R. Dodge ( TJ. S. Dept. Agr., Rpt. 66, gyp- 63, figs. 3).—The author reviews the his-

tory and development of the sheep industry in this country, tracing the history of

domestic wool, variations in price, and other questions of commercial importance.

Principles of breeding, A. A. Brigham {Rhode Island Sta. Rpt. 1899, pp.

182-198)

.

—A descriptive popular article on poultry breeding.

About foods and feeding, S. Beale {Country Gent., 15 {1900), Nos. 2463, p.305;

2464, p. 325).—A general article on poultry feeding.

On the breeding, care, and agricultural value of guinea fowl, E. S. Zurn
{Filhling^s Landw. Ztg., 49 {1900), Nos. 9, pp. 337-340; 10, pp. 372-375).—A general

discussion.

DAIRY FARMING—DAIRYING.

Experiments with dairy cows, F. B. Linfield
( Utah Stct. Bui.

68, jip. 167-309, figs. 7, dgms. 9).—A study ofi the records of the dairy

herdfor 5 years (pp. 167-237).—The dairy herd consisted of from 7 to

15 grade cows each year for the 5 years. During this time a record

of 23 cows for one year or more was obtained. Some of the more
important data are summarized in the following table:

Average annucd record of dairy herd.

Cow. Weight of
cows.

Time in
herd.

Lacta-
tion

period.

j

Cost of
food.

Yield of
milk.

Fat
content
of milk.

Yield of
butter

fat.

Yield of
butter.

Net re-

turns
with but-
ter fat at
16 cts. per
pound.

No. 1

Pounds.
1,332

Years.
5

Days.
288 $21 . 81

Pounds.
5,813

Per ct.

3.2
Pounds.

186.3
Pounds.

217.8 $S. 61
No. 2 1, 126 2 303 21.24 5, 818 3. 89 226.

2

264.5 15.03
No. 3 1,029 2 295 21. 94 5, 962 4.6 272.8 320.6 22.03
No. 4 1,032 2 326 23. 70 5, 477 4.9 267.9 312.6 19. 20
No. 6 993 3 331 19. 32 3,931 3.78 148.9 174.

4

4.50
No. 7 979 3 328 22. 46 5,282 4.29 226.6 263.7 13. 79
No. 8 1,116 4 358 24. 16 7,282 4.31 314.5 367.0 22. 79
No. 9 1,015 4 337 20.64 5,956 4.41 262.0 305.7 18.84
No. 10 1,048 2 346 24. 22 5, 335 4. 07 217.5 253.8 . 10.58
No. 11 1,057 5 331 20. 07 5,569 4. 14 230.7 269.2 16. 84
No. 12 980 2 353 23. 43 5,409 4.1 223.

9

261.3 12.41
No. 13 1,145

755
5 339 21.83 6, 539 4. 11 269.0 315.9 21.21

No. 15 1 338 22. 22 5,502 4. 73 260.5 303.9 19. 46
No. 17 874 2 365 18.54 4,584 4.44 203.7 237.6 14. 05
No. 18 986 2 328 19. 49 4, 218 4. 83 204.3 238.3 13. 20
No. 21 1,063 2 277 21. 13 7, 2.54 3.73 271.3 316.5 22.28
No. 22 966 1 320 21.69 6,862 4.04 277.4 323.7 22. 70
No. 23 863 1 365 17.91 4, 035 5. 02 202.5 236. 3 14.50

Average 1,020 329
j

21. 43 5, 601 4. 23 237.0 276. 5 16.20
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Excluding the 2 poorest cows, Nos. 1 and 6, and 3 heifers, Nos. 17,

18, and 23, the remaining 13 cows gave an average yearly production

of 6,019 lbs. of milk and 255.4 lbs. of butter fat, the average returns

per cow being $18.24 over an average cost for food of $22.21.

A summary of the records b}" years shows an inci'ease in the average

production from 268.6 lbs. of butter in 1894-95 to 286.8 lbs. in 1898-99,

with a decrease in the cost of production of 1 lb. of butter from 8.67

to 7.3 cts. These results are attributed to good feed and care, the use

of cheaper feeding stuffs, an improvement in the herd due to breeding,

and the elimination of a few unprofitable cows.

A study was made of the inffuence of the weight of the cow, period

of lactation, dehorning, methods of feeding, type, and change of

milkers upon the yield and quality of milk and the economy of pro-

duction. Some of the author’s conclusions are as follows:

“ In the majority of instances the largest production was associated with the lowest

live weight, while the least production was associated with the highest weight. A
tendency to lay on flesh, therefore, would appear to be opposed to the largest dairy

production. . . .

“ As the period of actation advanced the cows decreased in their milk yield about

9 per cent each month. The percentage of fat in the milk increased slightly, more
particularly after the sixth month of lactation.

‘‘The effect of turning cows from dry feed to fresh spring pasture was to increase

markedly the yield of milk and butter fat and to increase slightly the percentage of fat

in the milk. . . . Fresh milch cows gave the greatest increase in yield of milk and

butter fat Avhen turned to pasture, but the test of the milk was not affected. . . .

Cows changed from dry to green feed in the stable did not give an increase in pro-

duction like cows turned to pasture. It would seem, therefore, that the increase in

production following from the pasture feeding is due mainly to the change in the

habits of the cow and in the manner of gathering her food.

“ Cows bred to drop their calves during the early winter season, when turned to

pasture gave nearly as large a production as when they came in fresh, and they

maintained the increased flow on pasture longer than cows that came in at other

times. . . .

“A change of milkers' may not, as a rule, be advisable, yet a change from a poor

to a good milker, even though the good milker was a stranger, showed an immediate

increase in milk yield.
’ ’

Dehorning had no marked effect upon milk production. In a

discussion of the type of cow in relation to dairy production, brief

descriptions and illustrations from photographs are given of 7 of the

cows of the herd.

Data are given showing the variations in the different constituents

of the milk of a number of cows, and methods of testing cows and

sampling milk at creameries are discussed. “The cows, as a rule,

gave less but richer milk from the shorter milking period in the day.

. . . The daily variations in the composition of the milk of a cow, the

variations from morning to evening, and in the first, last, and average

milk, are variations in fat only, and do not, as a rule, extend to the

other solids.”
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Winter feeding exjye^drnents (pp. 239-265).—One feeding test was

made each winter for d years. The first test included 9 cows and cov-

ered 24 weeks, and the remaining tests included 4 cows each and

cove4’ed 16, 19, and 16 weeks, respectively. In each test a comparison

was made between alfalfa alone and alfalfa and corn fodder. Difi'erent

quantities of. grain, ranging from 4 to 8 lbs., were fed daily in the

difl^erent tests. The nutritive ratio of the alfalfa ration was 1:4.6,

and of the alfalfa and corn fodder ration 1:6. The results are tabu-

lated and discussed. There was a waste of about 10 per cent in feed-

ing lucern and 25 per cent in feeding corn fodder. The cows gained

slightly in weight on the alfalfa ration and lost on the alfalfa and

corn fodder ration.

“Calculated from the amhunt eaten, the ration of alfalfa and corn fodder produced

milk and butter fat for a little less outlay in dry matter than the ration of alfalfa,

but calculated from the amount fed there was practically no difference. Considering

the cost of production, and charging the cows with the amount fed, the corn fodder

ration was a little the more costly, but the difference was small . . . The cost of

producing milk and butter fat varied according to the amount of grain fed. The
ration containing the smallest amount of grain was the most economical. . . .

The wider ratio required less dry matter to produce 1 lb. of butter fat, or 100 lbs. of

milk.”

Summer feeding experiments (pp. 267-305).—One test was made
each year for 4 t^ears to compare soiling and pasturing. In all 9 cows

were pastured for about 16 weeks and 9 were fed in the stable on soil-

ing crops for the same time. The pasture-fed cows produced on the

average more milk and fat and made a greater gain in live weight than

the cows fed in the stable. The fiow of milk, however, was not so

evenly maintained during the whole period.

A comparison was made in 5 experiments of the results obtained

from 1 acre of land when the crop was pastured and when it was soiled.

“One acre of soiling crops furnished feed for 2 cows for 108 days, produced 3,145

lbs. of milk and 147.9 lbs. of butter fat, valued at 823.67. One acre of pasture fuf-

:j^ished feed for 2 cows for 102 days, and produced 4,047 lbs. of milk and 189.8

lbs. of butter fat, valued at 830.37. This shows an advantage of 86.50 in favor of the

acre of land used as a pasture compared with the same area used for soiling crops.

These results are not conclusive, however, for the soiling crops.”

The efiect of feeding grain to cows on pasture was studied during

4 3"ears. In all 28 cows were used in the tests, 14 of which were fed

4 lbs. of grain per head daily. The records of the cows fed grain

were compared with those of the cows on pasture alone, for the 4

months each summer during which the grain was fed, and also for the

4 months following during which all the cows were fed alike.

“The cows which received grain while on pasture produced more milk and butter

fat than those not receiving grain, yet not enough extra to pay for the grain fed.

The cows fed the grain on pasture maintained their flow of milk better throughout

the milking season than did those not receiving grain, and thus during the fall
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months they produced considerably more than the cows not fed grain—enough more
to more than pay for the grain fed.”

Notes are given on the nature of the pasture used in the experi-

ments, on the management of cows on pasture in relation to bloat, and
on the relative effects of soiling and pasturing on lucern and mixed
grasses.

The composition of human milk, Backhaus and W. Cronheim
{Ber. Landw. Inst. TJniv. Konigsherg

^ 5 {1900)^ p]). 61-73).—Analy-

ses of 12 samples are reported, made in connection with an investiga-

tion of the best method of modifying milk for infants’ use. The
results are compared with those of Camerer and Soldner. In agree-

ment with these investigators it was found that there was a discrep-

ancy between the total solids and the sum of the constituents of the

total solids as determined separately, amounting to from 0.68 to 2.045

per cent. This is held to represent an unknown constituent which

passes into the filtrate when the albuminoids are precipitated with

alcohol. Various attempts were made to determine the character of

this substance, and the means of isolating it.

Two complete ash analyses of human milk are given. These showed
14. 79 and 11.75 per cent of phosphoric acid, 17.36 and 15.52 per cent

of calcium oxid, and 33.74 and 27.33 per cent of potassium oxid, respec-

tively. These data are said to be higher in potash and lower in phos-

phoric acid and calcium oxid than the generally accepted average, for

the ash of cows’ milk which has been used in making modified milk.

On the composition of Danish butter, H. Faber {Analyst.^ 25

(1900)^ Aug.^ p]). 199-201).—Data obtained in connection with the

butter shows in Copenhagen are given for 12,000 samples of milk

during 9 years. “The average is about 14 per cent [of water], most

samples having from 13 to 15 and veiy few less than 12 per cent or

more than 16 per cent.” Analyses of Danish butter imported into

England during 1898 and 1899 are given by months, the Reichert-

Wollny figure, index of refraction, and Beechi test being reported. ;

“In Denmark cows are generally housed from the middle of October to the middle

of May, and the calving takes place in autumn and winter. Correspondingly, we
find the Reichert-Wollny figure higher in the winter and spring than in summer,

and lowest in the autumn, the maxima (32.6 and 32.5) for the 2 years occurring

in March, the minima (24.3 and 25.6) in October. The effect of moving the cows

from cold fields to warm byres in October, additional to the increased number of

of new-calved cows, finds its expression in a rapid rise in the Reichert-Wollny

figure from October to November.”

The effect of food and of the individuality of the cow on the

taste of milk and its tolerance, Backhaus {Ber. Landw. Inst.

'Unw. Konigsherg
^ 5 {1900)^ pp. 110-126).—Cows were given a number

of different sorts of coloring matters, condiments, lactic and butyric

acids, etc.
,
and the effect noticed upon the color and taste of the milk
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and the manner in which it agreed with people. A number of feed-

ing stuffs were also tested. In no case was the taste or the tolerance

of the milk affected by feeding larg’e quantities of caraway, fennel,

anise,‘ gentian, onion, lactic acid, or butyric acid. Methyl violet was

transmitted from the food to the milk, but most other coloring mat-

ters gave negative results. An undesirable taste in the milk of some
cows was not corrected by changing the food or giving large quanti-

I

ties of ground oats. No. disturbances in the agreement of the milk

tfwith the children receiving it could be attributed to changes in the

I food, and none of the feeding stuffs used, including cotton-seed meal,

palm-nut cake, and sesame cake, imparted any taste to the milk;

neither did these make any material change in the fat content of the

milk. The milk of individual cows was found to differ considerably

in taste and in the way in which it agreed with children. The milk

of some cows was considerably off flavor, the reason for this being

I

attributed to special chemical properties of the constituents and the

I

presence of unorganized ferments. In practice it is recommended to

use the milk as quickly as practicable and to employ mixed milk

from a large number of animals in order to diminish as far as possible

i any objectionable quality.

i The production of aseptic milk, Backhaus and O. Appel {Ber,

\ Landw. Inst. TJnm. Konigshexg
^ 5 (1900), gyp. 73-101).—This was

largely a bacteriological study of the organisms in milk produced

under various conditions. It was found possible, by the observance

' of every precaution in the care of stables and handling of the cows and

the milk, to produce milk of relatively low germ content. A number
I of factors which influence this are noted. The germ content was found
f to be much larger in summer than in winter. Bacteria multiplied

?! more rapidly in wooden buckets than in tin cans, but in the case of

f!
new buckets tannin was believed to check the action after a time.

: The germ content was not increased by feeding green fodder. Better

I' results were obtained with hand milking than with the use of milking

1 tubes, the latter giving a higher germ content at I different stages of

5 the milking. A considerable number of trials with fractional milking

r| showed the germ content to decrease regularly as the milking pro-

d gressed, and in a few cases the last portion was sterile. The former
'

! recommendation to separate the first quarter from the last three-quar-

ters is confirmed. As the result of fractional milkings the authors con-

i

I

elude that the milk in the udder of healthy cows is sterile. Sterile

i| milk and water introduced into the udder suffered no change, and it is

'I

believed that the conditions within the udder are unfavorable to the

» life of the germs most commonly found in milk.

The Cambridge Sentinel milk sterilizer (Jour. Expt. Med., If,

^ (1899), Mo. 2, p. 217; abs. in Mature, 63 (1900), Mo. 162
If,, p. 166).

~

l This is a simple sterilizer made for domestic use. In one form a bell
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rings aiitomaticall}" when a temperature of 85° C. is reached; in i

another the gas is turned off at that temperature. The automatic

mechanism is actuated by the melting of an easiW fusible alloy. Tests i

of the apparatus indicated that there was considerable difference in the i

temperature at which the automatic apparatus worked, due to the I

amount of liquid in the sterilizer. With a small quantit}^ the bell or

cut-off did not work until a temperature of over 95° was reached.

The criticism is made that a temperature of 85° is higher than is

necessary, 65 to 68° C. continued for 20 minutes being sufficient. I

Handling' the dairy cow, C. F. Curtiss {Chicago Dairy Produce, 7 {1901), No. !

65, pp. 30, 31).—Address on feeding and breeding before the Iowa State Dairy Asso- |

ciation. <

Bibliography of milk, H. de Rothschild {Bibliographia lactaria. Paris: Octave
'

Doin, 1901, p. 684).—This is a general bibliography of the subject of milk up to the

close of 1899, with an introduction by E. Duclaux. It is the most extensive bibliog-

raphy of the subject ever jDrepared, including 8,375 titles and dating back to the

beginning of the sixteenth century. The titles are arranged by subjects, with entries

in chronological order under each subject. An author index and a list of inventions I

and patents are also given. The subjects covered are the production, composition

and properties, handling, bacteriology, adulteration, and utilization of milk as food.
j

Butter and cheese are not included, but koumiss and kephir and condensed and i

modified milk are included.

The acidity of milk, P. Veith and M. Siegfeld {Milch Ztg., 29 {1900), No. 38, !

pp. 593-597).—From many investigations the conclusion is reached that the natural ij

acidity of milk does not approach a fixed amount, but may show a wide variation.
|

Evening’s milk averaged a slightly higher acidity than morning’s milk. The varia-
|

tions in acidity were not particularly marked during different portions of the year,
|

but depend more upon the conditions of milking and handling.

Individual variations in milk secretion and the return for food eaten,

Backhaus (jBer. Landw. Inst. Univ. Konigsherg, 5 {1900), pj). 103-109).—This is an
j

individual record for 10 cows. The relation of the milk production to the food units

consumed and to the cost of food is brought out. The results show wide differences

between cows in these respects and indicate very strongly the importance of testing

cows, as previously advocated by the author.

Some experiments on the production of acetic acid in milk by lactic-acid

bacteria, C. Barthel {Centhl. Balt. u. Par., 2. Abt., 6 {1900), No. 13, pp. 417-430).—

Experiments were made with skim milk inoculated with pure cultures of lactic acid

bacteria, the flasks containing the milk being in some cases charged with carbonic

acid and then sealed, and in others having a current of oxygen conducted through

them. Acetic acid was produced under both conditions, although the amount was

much larger in the presence of oxygen. The conditions most favorable to the pro-

duction of acetic acid were found to be those which are known to be most favorable

for the growth of lactic-acid bacteria. i

Milk inspection, Peters-Hiltner {Chicago: Alex. Eger, 1901, pp. 96).—A manual

adapted to the needs of commercial analysts, market inspectors, and health officers.

Methods of analysis are given and a bibliography appended. u

Rennet action and rennet testing, P. Veith and M. Siegfeld {Milch Ztg., 39 M.

{1900), Nos. 42, pp. 657-659; 43, pp. 673-675).—Experiments are reported on the g
effect of acidity, and of soluble lime salts on the action of rennet and on the means^
of determining the strength of rennet. At present the only means is said to be an I i

actual trial with milk. .1
\
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B Some lactic-acid bacteria found in ripe cheese, G. Leichmaxn and S. yon

W Bazaeewski {Centbl. Bakt. u. Par., 2. Aht., 6 {1900), Xos. 8, pp. 245-253; 9, pp. 281-

285; 10, pp. 314-331).—In a study of fhe flora of ripe Emmenthaler, Chester, and

E Gouda .cheese the authors isolated 5 forms which they designate provisionally as

W Bacterium casei 1, II, III, and IV, and Streptococcus casei. The characteristics of

S these- different forms and their behavior under a variety of conditions are described

in detail.

t VETERINARY SCIENCE AND PRACTICE.
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Charbon, W. H. Dalry:mple [Louisiana Stas. Bui. 60, 2. ser., jpii.

3J;.l-370).—During the summer seasons of 1898 and 1899 anthrax pre-

vailed in an epizootic form throughout the State. This disease has

acquired an increased economic importance in the State on account of

the recent extensive importation of valuable beef cattle. The author

believes that the only method by which anthrax can be controlled or

eradicated is b}- the combined effort of stockmen in the State, sup-

ported by a rigidly enforced law. The bulletin contains a copy of the

British anthrax order which is considered by the author a good basis

for a law against anthrax in Louisiana.

Detailed notes are given on a trip of inspection made through the

State for the purpose of determining the extent of anthrax, the con-

ditions under which infection takes place, and the sanitary measures

adopted. In general it was found that the carcasses of animals which

had died of anthrax were either not destroyed, or if so only after a

considerable period had elapsed during which contagion might have

been spread by ffies and carnivorous animals. The author believes

that the most important factors in the spread of anthrax in the State

. are the neglect to destroy diseased carcasses and the prevalence of

horseflies. It is recommended that kerosene be spread upon the sur-

face of pools visited hj horseflies in order to destroy these insects.

A few outbreaks of anthrax were apparent^ due to eating infected

feeding stuffs, such as elevator feed and rice bran. Such contamina-

. tion of feed is to be considered accidental and has no connection with

any particular feeding stuff. The author states that gratifying results

have followed the use of preventive vaccination where this method
has been employed in the State.

Bacteriological work, F. D. Chester [Delaware Sta. Rj>t. 1899,

-pj). 30-33).—The author gives a brief report on culture tests for

anthrax in I suspected cases. A quantity of hog-cholera serum re-

ceived from a pharmaceutical firm was used in laboratoiy experiments

on guinea pigs. In order to determine the virulence of the culture

of Log cholera, 5 guinea pigs were inoculated with varying quantities

of a culture in neutral bouillon, with the result that the animals died

in from 7 to 19 days. In another experiment I guinea pigs were
inoculated each with 0.1 cc. of the culture and on the following day
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3 of the animals received quantities of hog-cholera serum vaiying

from 0.3 to 1 cc. The 3 animals treated with hog-cholera serum died

in from 6 to 7 days. It was apparent from the experiment that this

serum was too weak to be of value in the treatment of hog cholera.

Brief notes are added on bacteriology and post-mortem examina-

tions of hogs in outbreaks of hog cholera.

Pleuro-pneumonia in dairy herds, M. A. O’Callaghan {Ac/r. Gaz.

IGeu) South Wales^ 11 {1900)^ Ah. <9, j)j)' 627-631).—Pleuropneumonia

is said to break out occasionallv on a small scale among the daily

herds and other cattle of Australia. The author recommends that in

all cases where any outbreak of the disease is suspected, the owner of

the animals should take the temperatures of his whole herd twice a

day. Aii}^ animals which show a temperature above 103° should be

isolated at once from the herd in order to prevent' the spread of the

disease.

A method of preventive inoculation which is in common practice

among stock raisers is to saturate cotton threads with the serous fluid

taken from the pleuro cavity of diseased animals and to draw these

threads under the skin near the end of the tail. The virus upon the

threads has the eflect of producing a mild form of the disease, which

confers immunity against the fatal form.

The stomach worm (Strongylus contortus) in lambs, A. G.

Hopkins (Jour. Comj>. Med. and Yet. Arch.^ 21 (1900)^ No. 5, ^77,

278).—This parasitic worm was found to be the cause of rapid

emaciation, loss of weight, dullness, coughing, and other symptoms
of disease in lambs. In the treatment of this disease tonics were

administered with practicall}^ no results. The lambs were then divided

into 2 lots. Lot 1 was given benzine in doses of 2 drams in 2 oz. of

milk on 3 successive mornings, while lot 2 was given creolin in doses

of 1 dram in 2 oz. of milk for the same length of time. This treat-

ment was applied during fasting of the lambs. Previous to the treat-

ment the lambs were losing weight. When weighed 10 days after the

experiment, gains of from 2 to 5 lbs. were noted, which gains were

also recorded at subsequent weighings which took place every 2 weeks.

The medicines were administered as a drench.

Gruber’s reaction in hog cholera, R. R. Dinwiddie (Jour. Comp.

Med. and Yet. Arch.^ 21 (1900)., No. 9^pp>. 528-532).—The observations

recorded in this paper were confined chiefly to experimental animals,

including rabbits, pigs, and guinea pigs. Nearly all tests were made
with dried blood. Dilutions were made with sterile normal salt solu-

tion in the proportion of 1:10, 1:20, and 1:10. When only one slide

was prepared for diagnostic purposes a dilution of 1:20 was found

most reliable within the limits of half an hour. The blood of 26

rabbits with a dilution of 1:10 was tested with the result that no

reaction was obtained in 22 cases. In the other 1 rabbits apparent
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reactions were obtained which were not considered t3^pical. No
reaction was obtained with normal blood from 12 guinea pigs’ which

were tested, and similar results w^re obtained from testing the normal

j

blood of hogs. After inoculation with the hog-cholera bacillus the

I

agglutinating property appears in the blood within from 1 to 6 da^^s

1 in rabbits, guinea pigs, pigs, and cattle. When inoculations are made

I

with cultures of feeble virulence, the appearance of the agglutinating

j

property in the blood is frfequentty delayed several daj^s be^mnd the

usual time. In animals which survived the inoculation the persistence

of the agglutinating reaction seemed to depend upon the severity of

! the disease.

I

Rabies {U. A. Dei^t. Agv.^ Bureau of Animal Industry Bui. 25^ pj?.

1: il9).—This bulletin contains a report of the Committee on Public

ii Health of the Medical Society of the District of Columbia upon the

i
general subject of rabies, with special reference to local conditions.

I The Medical Society of the District of Columbia, at a meeting held

I
April 11, 1900, referred an investigation of the matter to the Commit-

i| tee on Public Health to recommend such action as might be considered

[j

advisable.

i; The main bod}" of the report is controversial in nature, in which

I I

the position is taken that rabies is an acute specific disease due to a

specific virus, and is produced ordinarily by the bite or saliva of an

; infected animal. It is stated that the Bureau of Animal Industry

demonstrated by biological test in the District of Columbia 2 cases in

i 1895, 5 in 1896, 3 in 1897, 7 in 1898, 19 in 1899, and 15 up to the end

,
I

of March, 1900. The committee gives a general discussion of the

j

symptoms, period of incubation, diagnosis, rate of mortality, treat-

i
;

ment, and methods of prevention of rabies. These subjects are further

discussed in appendixes to the bulletin, and also the subject of the

;
muzzle as a means of prevention.

'I
An organism pathogenic to rats, J. Daxysz {Ann. Inst. Pasteur^

.
I

IJ4. {1900)^ ]Po. f 19S-WI).—A cocco bacillus which resembles

. Bacillus coli was isolated from an epidemic of field mice and was found

\

,

to be slightly pathogenic to rats. A number of experiments conducted

i i in 'feeding cultures of this bacillus to rats indicated that 2 or 3 out of

, )
I

every 10 rats thus fed ultimately died with a disease similar to that

>
{

'

produced in mice by the same bacillus. It was found upon further

.

^
i

experimentation that this bacillus became gradually weakened in its

;
<

f

virulence in passing from rat to rat. Experimental passages of the

.
i

I

bacillus through a series of rats demonstrated this fact, as well as the

e ^1 gradually decreasing mortality in the number of rats exposed to infec-

j
*j tion from this disease. From these results it was believed that the

(j

)|i reason for the gradual diminution in virulence of the bacillus was to

0
''I

be found in the regular alternation of media from the intestine to the

it

blood. The bacillus was carefully cultivated on a bouillon medium.
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with the result that the virulence was considerably increased for rats.

A number of cultures of increased virulence were then distributed in

different cities, and experiments conducted in the destruction of rats.

The results indicate that this organism furnishes an effective means
for ridding cities of rats, but in no case can be relied upon to utterly

exterminate the rats in any locality.

The prophylaxis of paludism {Rev. Sci. [Pa?’is], 4. ser., 14 {1900), No. 7, pp.
208-211).—Brief notes on the biology of mosquito larvae and a discussion of the

methods for their destruction.

The propag-ation of the filarise of the blood exclusively by means of the
puncture of peculiar mosquitoes, B. Geassi and G. Noe {British Med. Jour., 1900

y

No. 2079, pp. 1306, 1307).—Experiments by the authors demonstrated that the larvae

of filaria are found in Anopheles claviger. The larvae of filaria sucked up with blood

by the mosquitoes migrate into the Malphigian tubes, where they continue their

development. At the completion of the larval development the larvae pass into the I

body cavity, move forward toward the head, and collect in the prolongation of the

body cavity within the labium. Experiments on dogs showed that when Anopheles

bites these animals the larvae pass out of the labium and are thus inoculated into the

bitten animal.

The communicable diseases of domestic animals that materially affect the

live-stock industry, W. C. Bayex {Jour. Comp. Med. and Yet. Arch., 21 {1900), No.

3, pp. 134-139).—Notes on tuberculosis, Texas fever, blackleg, and hog cholera.

The significance of atmospheric infection in the more important animal
diseases and means for controlling the danger of such infection, K. Kasselmann
{Ztschr. Tiermed., 4 {1900), Nos. 2-3, pp. 124-142; 4, p>P- 260-282; o, pp. 321-343 ).

—

An elaborate critical discussion of the literature of the subject with special reference

to tuberculosis, glanders, anthrax, blackleg, rinderpest, sheep pox, contagious pleuro-

pneumonia of cattle, influenza, swine plague, pneumonia of horses, and foot-and-

mouth disease. In the general discussion of methods for preventing infection of
|

domesticated animals through the air, the author classifies such measures into3 groups

:

Those which tend to prevent the inhalation of micro-organisms in the air, those
|

which prevent the entrance of micro-organisms into the atmosphere, and those
|

which are concerned with destroying micro-organisms in the air. A bibliography of
|

80 titles is appended.
•

|

Colloidal silver, M. Klimmer {Ztschr. Tiermed., 4 {1900), No. 4, pp- 289-300).— |

From experiments with this substance in veterinary practice, the author concludes

that colloidal silver is best administered with the addition of albumen, gelatin, or

gum arabic, in order to protect it from the action of the salts which are found in

animal fluids. Colloidal silver injected hypodermically in a physiological salt solu-

tion containing albumen is almost completely absorbed. When injected intra- 'j\

venously or hypodermically, it is for the most part excreted in feces. Colloidal silver

injected intravenously produces an elevation of temperature in healthy and diseased

horses. In the intestines it has only a very slight antiseptic effect.

The value of iodin-protein compounds in veterinary practice, Eoder {Arch.

TFfss. u. Prakt. Thierh., 26 {1900), No. 4-5, pp. 325-335).—The author experimented

with several forms of iodin-protein compounds in the treatment of diseases of

animals. The results indicate that iodin has the same therapeutic effect when
given in combination wdth protein, but does not have the harmful secondary effects ,

which are noted when it is given alone. The author recommends iodin combined

with protein for the treatment of actinomycosis.
'

Gangrenous sloughing of the tail of domestic animals, Ellixger {Berlin.

Tierarztl. Wchnschr., 1900, No. 43, pp. 505-507).—Various names have been given to
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this disease, which consists in the death and falling off of the tip of the tail and

sometimes the whole tail. It has been observed especially in cows and young pigs.

The cause of the disease is not well understood, but apparently a number of causes

might produce this affection of the tail. Among such causes may be mentioned

mechanical injuries Avhich result in the interruption of the blood circulation in the

tail, the presence of ammonia vapor in unusual quantities, and ergot. The author

reviews the literature relating to this subject and describes an outbreak of the

disease among pigs in Roumania.

The clinical value of a leucocyte count in the diagnosis of septic infections,

G. D. He.\d {Jour. Comp. Med. and. Vet. Arch., (1900), Xo. 3, pp. 129-134).—Care-

ful counts of the leucocytes in healthy dogs showed a variation of from 6,600 to 9,600

per cubic millimeter, ^vith an average of about 8,000. The presence of septic infec-

tion causes a more or less pronounced leucocytosis. In dogs and rabbits a great

increase in the number of leucocytes was noted during septic processes. In one

case the number per cubic millimeter rose to 36,300 from a normal average of 9,200.

Attention is called to the diagnostic value of a leucocyte count in veterinary practice.

Water hemlock poisoning, E. F. Ladd {Xorili Dakota Sta. Bid. 44, pp. 563-569,

fifj. 1).—On account of the unusual dryness of the season, it is reported that animals

grazed in low marshy places more extensively than in ordinary years. Water hem-
lock is frequently found in such localities, and several cases of poisoning have been

apparently traced to the action of this plant. In the case of 2 cows good evidence

was obtained against water hemlock. An examination of the blood and stomach

contents revealed the presence of the active principle of water hemlock.

The article contains a reprint of a previous paper on the same subject (E. S. R., 11,

p. 287).

Poisoning from Glyceria spectabilis infested with Ustilago longissima,

J. Eriksson {Ztschr. Pflanzenkrank., 10 {1900), Xo. l,pp. 15, 16).—About 100 cattle fed

Avith this grass developed symptoms of poisoning Avithin IJ hours after feeding,

^searly all of the animals recovered after about 3 hours. In another locality 3 coavs

ate a quantity of this grass and Avere affected so severely that the OAvner slaughtered

them. The grass in both cases Avas badly smutted.

Treatment of tuberculosis by muscle plasma or zomotherapy, J. Hericourt
and C. Richet {Rev. Sci. [Paris'], 4. ser., 13 {1900) ,

Xo. 10, pp. 306-308).—The authors

conducted experiments upon 16 dogs Avith 18 other dogs as checks. The experiments

showed that cooked meat did not haA^e the same effect as raAV meat upon tuberculous

animals. The dogs Avere fed upon raAv meat, and in nearly eA’ery case resisted the

progress of the disease to a greater extent than did the checks, and in many cases

final recoA’ery took place.

Treatment of infectious diarrhoea of calves with tannoform, Schummhof
{Berlin. Tierarztl. Wchnschr., 1900, Xo. 14, pp. 161, 162).—Immediately after the birth

of calves the author gaA'e 0.05 gm. calomel mixed Avith sugar, and 15 minutes later 4

gm. tannoform mixed Avith sirup and meal. These doses Avere giA^en 3 times on the

first day, tAvice on the second day, and once on the third day. Fairly satisfactory

results Avere obtained in checking the disease.

A review of contagious abortion, S. P. Saiith {Jour. Comp. Med. and Yet. Arch.,

21 {1900), Xo. 3, pp. 151-155).—Brief historical notes on the deA’elopment of the

knoAvledge concerning this disease.

Schmidt’s treatment of parturient paresis, A. G. Ala'erson {Jour. Comp. Med.
and Vet. Arch., 21 {1900), Xo. 3, pp. 168, 169).—The author giA'es short notes on 6

cases in Avhich he administered potassium iodid infusions Avith success in only one case.

Parturient paresis, A. H. Hartavig {Jour. Comp.Med.cmd Vet. Arch., 21 {1900),

Xo. 3, pp. 142-145 ).—The author reports results of applying the Schmidt method in

the treatment of this disease. Detailed notes are given on 6 cases in Avhich potassium

iodid infusions Avere injected into the udder Avith recoA^ery in 5 cases. In one case

' 16L66—Xo. 8—01 T
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which developed 8 weeks after calving and in which there were symptoms of mammitis,
potassium iodid infusions were not given. The udder was subjected to friction, was
frequently immersed in hot water, and was relieved of its contents as often as possible.

The cow recovered.

Parturient apoplexy and its treatment, Witt {Berlin. Tierarztl. Wchnschr.

{1900), No. 22, pp. 253, 254 )-—The author treated 57 cases of this disease by means
of infusions of potassium iodid with recovery in 50 cases after from 6 to 12 hours.

The author takes issue with Schmidt in his theory of the nature of the disease and
the effect of the potassium iodid treatment. The author noted a relatively lax and
soft condition of the udder in 80 per cent of the cows which were treated and a

complete or nearly complete cessation of milk secretion in every case. It is believed,

therefore, that the cerebral anemia observed in many cases of parturient apoplexy is

not due to any increased blood pressure in the udder. The action of potassium iodid

infusion has been explained as checking the secretion of milk. The author maintains,

on the contrary, that whenever milk secretion is partly checked soon after calving

parturient apoplexy is likely to be developed, and that the treatment of the disease

consists in stimulating the udder to its customary secretory activity. The author

believes that in ordinary cases recovery takes place very rapidly after milk secretion

is resumed.

Is a post-mortem examination necessary in the diagnosis of anthrax,

Steinbach {Berlin. Tierarztl. Wchnschr., 1900, No. 41, pp^ 481, 482 ).—According to

the author’s experience, a post-mortem examination is necessary in suspected cases of

anthrax in which a microscopic examination of the blood failed to give a positive

diagnosis.

Dehorning {Agr. Jour. Cape Good Hope, 17 {1900), No. 7, pp. 387-390 ).—A brief

account of this operation, taken in part from the Sydney Telegraph.

Three important diseases affecting sheep, J. D. Stewart {Agr. Gaz. New
South Wales, 11 {1900), No. 10, pp. 837-846 ).—Notes on stomach worms, lung worms,

fluke worms, and foot rot. The author recommends the most approved remedies

for the treatment of each of these diseases.

Etiology of louping ill, J. McFadyean {Jour. Comp. Path, and Ther., 13 {1900),

No. 2,pp. 145-154 ).—The author gives a general historical account of this disease.

The name louping ill has apparently been applied to a number of distinct diseases,

such as pyaemic spinal meningitis, gastritis, enteritis, and disorders of brain func-

tions. The relationship of grass ticks to louping ill is believed by the author to be

a problematical question. The author concludes that the etiology and pathology of

the disease are still obscure and that the whole subject needs a careful investigation.

Periodical ophthalmia of the horse, L. Bernhard {Berlin. Tierarztl. Wchnschr.,

1900, No. 26, pp. 301-304 ).—Detailed notes on the symptoms of the disease, together

with an account of its prevalence.

Malignant oedema in horses, S. v. Ratz {Monatsh. Prakt. Thierh., 11 {1900),

No. 9, pp. 411-416 ).—Detailed reports are given on the clinical symptoms and post-

mortem findings of 2 cases of this disease in horses. The bacilli were strikingly

similar to those of blackleg. White mice inoculated with mdematous material died

2 days later.

The pathogenic organism of horse sickness, Rickmann {Berlin. Tierarztl.

Wchnschr., 1900, No. 27, pp. 314-316, fig. 1 )
.—It was found by experiment that if

virulent blood from a case of this disease was passed through a Chamberlain Alter it

ceased to be virulent. A microscopic examination of such blood revealed the pres-

ence of micro-organisms similar to those of malaria.

The horses of South Africa and their most important diseases, especially

malaria, Zurn {Ztschr. Tiermed., 4 {1900), No. 2-3, pp. 143-163 ).—The author gives

a description of the tsetse {Glossina morsitans) and discusses its agency in the

transmission of malaria to horses. A number of species of flies of the same genus
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are found in South Africa and many of them have been suspected of carrying malaria.

The author offers a critical review of the literature of this subject. Notes are also

given on anthrax and strangles. Detailed directions are given for the application of

I
the most important methods for destroying mosquitoes and the tsetse fly and for

? keeping ’these insects out of stalls and stables.

£ Chronic tuberculosis in the horse, M. Schwammel {Ztschr. Tiermed., 4 {1900),

: No. 2-3, pp. 182-186).—The author reviews briefly the literature on tuberculosis in

the horse. Detailed notes are given on a post-mortem examination of a case of

;
chronic tuberculosis in the horse.

^
In general the post-mortem appearances were

' similar to those of bovine tuberculosis. The disease was readily distinguishable from

glanders by the fact that the characteristic lesions of glanders were absent. The
horse had been kept on an estate where from 60 to 80 per cent of cattle were infected

j
with tuberculosis. Some of the cattle were draft oxen and had been allowed to

stand temporarily in the same stall where the horse was kept. It is believed that

the disease was transmitted in this manner.

The hyphomycetous nature of the g“landers bacillus, H. Coxradi {Ztschr.

' Hyg. u. Infectionskrank., 33 {1900), No. 2, pp. 161-177, p>ls. 2).—The author gives a

review of the literature on the subject of the morphological structure of the glanders

bacillus. From a bacteriological study of the organism of glanders, the author

believes that it does not belong properly to the bacteria, since it was shown that the

normal developmental processes of the organism lead to stages which show a mono-

podial branching and false branching similar to that of Cladothrix. The organism of

glanders is believed by the author to be closely related to the Actinomyces group fungi.

Patbolog’ical-anatomical studies of the Borna disease, H. Dealer {Ztschr.

Tiermed., 4 {1900), No. 2-3, pp. 110-121, figs. 3).—An examination of the cervical

region of the spinal cord in cases of this disease disclosed the presence of a recent

inflammation of the membranes which had progressed for some distance into the

substance of the brain and spinal cord. From a careful study of cases of the Borna

disease, the author considers as diagnostic certain structural changes in the central

V nervous system, especially in the substance of the cervical region of the spinal cord,

the piamater of the hemispheres, the lateral plexus of the cerebellum and in the

cortex of the cerebrum. The author concludes that the Borna disease should be

characterized as a meningo-encephalitis and myelitis.

The etiology of rabies, S. v. Eatz {Monatsh. Prakt. Thierh., 11 {1900), No. 9,

pp. 402-410).—The author gives a critical review of the literature relating to the

possible hereditary transmission of rabies. From the brain of a pregnant cow which
had died of rabies, material was taken for the inoculation of rabies with the result

that the characteristic symptoms of rabies were produced in the experimental animals.

Material taken from the foetal brain failed to produce rabies in rabbits. The author

made a number of experiments in inoculating animals with material from the brain of

dogs which had died of rabies. The dogs were allowed to remain buried for varying

periods before the material was taken from the brain for inoculation. The results

of these experiments indicate that the virus of rabies is present in the brain of dogs

which have been buried from 14 to 24 days. Putrefaction, however, had the effect

of weakening the virulence.

Experiments on the action of Epicarin in the treatment of mange of dogs,
Eegexbogen {Monatsh. Prakt. Thierh., 11 {1900), No. 4, pp- 145-149).—Experiments
made by the author for the purpose of determining the value of epicarin in the treat-

ment of dog mange gave the following results: Epicarin given internally in 0.5 gm.
per kilogram of body weight is not poisonous. Isolated Sarcoptes squamiferus and
Acariis folliculorum were killed much less quickly by alcoholic solutions of epicarin

than by solutions of cresol preparations. The treatment of mangy dogs was not

satisfactory, since considerable time and trouble were involved in the application of

the method and the results were uncertain.
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TECHNOLOGY.

Preservation of unfermented grape must, F. T. Bioletti and

A. M. DAL PiAZ {Ckdifornia Sta. Bui. 130^ JB- com-

position of pure grape must and of the products sometimes found on

the market is discussed, as well as the causes of spoiling of grape juice

and the chemical and physical means of preventing fermentation.

Chemical methods, i. (?., the use of germ poisons or antiseptics, are

condemned. The ph5^sical methods, especially those depending upon
the application of a temperature sufficiently high to kill all germs, are

considered safest and most reliable. Such a method is described in

some detail. It is recommended that onl3yclean and perfectly sound

grapes, picked and handled when cool, should be used. After the

juice is expressed it is allowed to settle 24 hours and then run through

a continuous pasteurizer in which it is heated to 80° C. (176° F.), but

comes out not warmer than 25° C. (77° F.). It is again allowed to

settle in closed sterilized casks and filtered. For this purpose a filter

so constructed that the must passes upward through the filtering

medium under pressure is recommended. The filtered juice is placed

in bottles previously sterilized, and the stoppered bottles are kept in

a water bath heated to 85° C. (185° F.) for 15 minutes (for quart

champagne bottles). this means the contents of the bottles are

heated to about 75° C. (167° F.). If a higher temperature is used

for the second sterilization than for the first the must becomes cloud}^.

To prevent the growth of mold on the corks in storage they may be

dipped in hot paraffin or 2 per cent bluestone solution.

Utilization of pure yeasts in wine fermentation, 11. Chodat
(Arc/i. Sci. Phys. et Nat.^ 8 (1899)., pp. 588^ 589; ahs. in Jour. Pay.

Micros. Soc. [^London]. 1900., Mo. 3^ pp. 237^ 338).—The advantages of

the use of pure j^easts in wine fermentation are pointed out and details

of an investigation of a red wine of Crete are given. Six species of

Saccharomyces were isolated from this wine, one of which belonged to

the S. apiculatus group, the rest being true yeasts. The amount of

alcohol produced b}" these different ^^easts in sterile must is given, and

the quantity of glucose destroyed in the production of alcohol or in their

own maintenance varied from 7 to 84.4 per cent of the amount present.

Keeping cider, Schellenberg (Jahresher. Yers. Stcct. u Schule^

Wddensioeil., 1897-98., pp. 33-36).—Three casks, each containing 600

liters, were filled with pear cider of like quality. After fermen-

tation the cider was left with the dregs in one case, drained off in the

second, and filtered through a cellulose filter in the third, after which

the cider in afl 3 casks was left in a storage cellar. The summer fol-

lowing the cider in the first cask tasted of the dregs and was of poor

qualit}- that in the second was clear and tasted pure. The cider in

the third cask was the best in qualit}^ of all. It was not only clear

and pure tasting, but had also a fresh, lively character. The conclu-
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sion is reached that both the keeping- quality and character of pear

cider is improved by filtration after fermentation.

In another experiment pears, still hard, but which fell easily from

the trees, ^fielded 58 liters of juice per 100 kg. of fruit. Good, ripe,

mellow fruit ^fielded 65 liters per 100 kg. of fruit; while overripe

fruit yielded but 57.2 liters per 100 kg. of fruit.

The keeping quality but not the taste of pear cider was improved

b}' the addition of sugar and water to the juice before fermentation.

Wine making in hot climates, L. Roos, translated by R. Dubois and tV. P.

AVilkixsox [Melbourne: Government, 1900, j)p. 273, p>ls. 4, figs. 59).—This is one of the

publications of the Viticultural Station of the Department of Agriculture of Victoria,

Australia, located at Rutherglen.

The use of yeast in making currant wine, W. Kelhofer [Jahresber. Vers. Staf.

u. Schule, Wademiveil, 1897-98, pp. 53-57).—Pure yeast cultures, beer yeast, dry

pressed yeast, and no artificial addition of yeast whatever, were used in making

currant wine. The chemical composition of the wine produced in each case is tabu-

lated. The conclusion is reached that when pure yeast for wine-making can not be

obtained, a good wine for household purposes can be made by the use of fresh beer

yeast at the rate of 50 cc. per hectoliter of juice. Next in yalue would be newly-

made dry yeast, using 20 gm. for each hectoliter of juice. The fermentation of

berries and juice together resulted in bad-tasting wine which easily spoiled.

Wine making in Russia, M. Ballos [St. Petersburg: Department of Agriculture,

1899, pA. 5, p>p. XYA-455; rev. inSelslc. Khoz. i Lyesov., 196 [1900), Feb., p. 469).—This

yolume is deyoted to a description of the industry in Southern Russia.

The briar root industry in Italy [Sci. Amer. Sup., 50 [1900), No. 1292, p.

20718).—A record of the i^roduction of the root of Erica arborea for use in making
tobacco pipes.

AGRICULTURAL ENGINEERING.

Water resources of Porto Rico, H. M. Wilson
(
Water Siqyply

and Irrigation Papers^ Z . S. Geol. Survey^ Wo. 32^ gyp. Zt’M

maps figs. 10).—This is a report based on notes, sketches, and pho-

tographs collected by the author “during a brief journe}" made
through the Island of Porto Rico in January, 1899. The object of

this trip was primarily to study the topographic characteristics and

the water resources of the island, but incidentally numerous memo-
randa' relative to the soil, agricultural products, and forests were
obtained.”

The following topics are discussed: Topographic relief—coastal to-

pograph^y and ph3^siography and sceneiy; climatolog}"—precipitation

and temperature; h3Tlrograph3
^—irrigation; agricultural lands and

soil—old fields and fertilizers, and agricultural products; forestiA’;

water power and supph’; and transportation facilities.

On about three-fourths of the area of the island (north side) the

rainfall is sufficient for crops.

“The other one-fourth, including all the region near the coast and from Cabo
Rojo on the extreme west to beyond Guayama on the east, must be irrigated if the

soil is to produce the full measure of crops of which it is capable. The total area of

these irrigable lands is, howeyer, relatiyely small. . . .
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“The soil on these lands is in every case of the very best kind for agriculture with ! •!

irrigation. It is usually an open, porous, limestone soil of sandy and gravelly tex-
j

ture, mixed with a little earthy loam. It is fairly deep and is underlain by a porous i;

limestone or coral, which affords the best drainage and probably renders it safe from
;

the danger of producing alkali. ...
j

j

“While the precipitation is insufficient, the perennial flow of the streams is unu-
j

sually abundant for a land requiring irrigation. The minimum discharges of these
|

it

streams where they would be diverted in the foothills are moderate in amount and
j
|

yet nearly sufficient for the irrigation of such areas as they command. Moreover, i

|

the flood discharges of these streams occur at frequent intervals throughout the year, I a

but are especially well distributed throughout the summer or rainy season. They
j

afford an abundant surplus for storage. The shapes of the smaller parting valleys ‘

and of the lower canyons through which the rivers emerge from the mountains give

every indication that abundant opportunities will be found, on fuller investigation, for

the construction of storage reservoirs at moderate expense and at relatively small cost.
’

’

|

Irrigation has been practiced to some extent, especially on sugar

cane. The irrigation works which have been constructed correspond I

in general type with those of Mexico, but are usually of a more sub-

stantial character. Temporary distributaries, however, are used to a

considerable extent in the irrigation of sugar cane.

“The volume of water available for utilization either as supply for domestic pur-

poses in the various cities or for conversion into power through the agency of water

wheels is relatively great. While this is especially true of the north side of the
J

island, it applies also in a measurable degree to the south side.”

The soils of the island are primarily of two classes—calcareous and

clay. In some localities they have been over cultivated without fer-

tilization and are now abandoned, but as a rule “the soil of Porto i

Rico is so deep and fertile, the precipitation so abundant and well

distributed, and the temperature, though tropic, so mild as to render '

it possible to cultivate almost all the land on the island.”

Supplies of fertilizers—green sand marl, guano, phosphates, etc.

—

are abundant.

Road making and maintenance, T. Aitken {London: Charles Griffin A Co.,
|

1900, XVIdr440, 2ils. 1^, figs. 118, dgms. 3).—“This treatise is divided into two

parts. The first relates to the making and the maintaining of macadamized roads,

while the second part deals with carriageways and footpaths.” There is a prelimi- ,

nary historical sketch of road making and maintenance. Chapters are devoted to

the following subjects: Resistance to traction—wheels and weights on them; laying

out new roads, and the improvement of existing lines of communication; earthworks, I
j

drainage, retaining walls, culverts, bridges, and protection of roads; road materials I

or metal; quarrying; stone breaking and haulage; road rolling and scarifying; the ?

construction of new, and the maintenance of existing roads; carriageways and foot-

ways—preliminary remarks—foundations and pitched pavements; wood pavements;
^

asphalt pavements; brick pavements, tarmacadam, and miscellaneous materials used
^

for carriageways—conclusions; footways, curbs, channels, gullies, paving materials

for footpaths; and subways. Methods of carrying out the work and the cost of each
|

operation in the systematic making and repairing of roads and streets and the con- '|

struction and maintenance of carriageways and footways are given in detail, the
| |

information being for the most part the result of practical experience extending over f i

a number of years. The methods apply especially to English conditions. J

I



STATISTICS MISCELLANEOUS. 797

Some preliminary notes on the hygienic value of various street pave-

ments as determined by bacteriological analyses, S. Burrage and D. B. Luten

I

{Proc. Indiana Acad. Sci., 1899, pp. 61-67, Jigs. 7).—Examinations of cultures exposed
I on an ordinary surveyor’s tripod over various kinds of pavements are reported. The
! conclusion is reached from these observations that ‘

‘ if the amount of dust floating

over any given pavement is a measure of the sanitary value, the pavements in ques-

tion will take the following rank: Wood, brick, sheet asphalt, and macadam.”
Hydrography of Nicaragua, A. P. Davis {Twentieth Ann. Rpt. U. S. Geol. Sur-

,|

vey, 1898-99, pp. 563-637, pis. 12,^jigs. 4)-—This paper gives the results of observa-

tions made during 1898 in connection with the investigations of the Nicaragua Canal

Commission. It deals with general topographic features, rainfall, temperature and

relative humidity, evaporation, resources and productions, population, the ship

transit problem, and investigations by the Nicaragua Canal Commission, 1898.

Report of progress of stream measurements for the calendar year 1898,
F. H. Newell {Twentieth Ann. Rpt. U. S .Geol. Survey, 1898-99, pt. 4, PP- 1-562, pis.

63, figs. 218)
.—This is a detailed report of measurements which have been published

in previous bulletins of the Survey (E. S. E., 11, p. 1094).

Influence of vegetation on the water flow of rivers, E. AVollny
(
Vrtljschr.

Bayer. Landw. Rath., 5 {1900), No. 3, p>p. 389-445).

Mitigation of floods in the Brisbane River, A. C. Gregory {Queensland

Geogr. Jour., n. ser., 15 {1900), No. 1, pp. 41-54)-

Bearing-testing dynamometer, M. J. Golden {Proc. Indiana Acad. Sci., 1899,

. pp. 83-85, fig. 1 ).—A machine used by the author to determine the amount of power
* lost by friction in different forms of shaft bearings is described.

The stave silo, J. H. Grisdale
(
Canada Cent. Expt. Farm Bui. 35, pp. 11, figs. 8).—

Brief directions are given for the construction of a stave silo similar to that described

I by the New York Cornell Station (E. S. E., 11, p. 294), and of a cheap rectangular

! silo, with notes on crops for silage and methods of filling a silo.

A mechanical cotton picker {Sci. Amer., 82 {1900), No. 21, p>. 330, fig. 1).—Brief

t technical description.

STATISTICS—MISCELLANEOUS.

Eleventh Annual Report of Delaware Station, 1899 {Delaware Sta. Rpt.

I

1899, pp. 201).—This includes a financial statement for the fiscal year ended June
i; 30, 1899, the organization list of the station, summarized and detailed reports of the

work of the different departments during the year, a number of articles abstracted

elsewhere, and reprints of Bulletins 42, 44-46 of the station on the following sub-

[
jects: The European and Japanese chestnuts in the eastern United States (E. S. E.,

10, p. 962), sorghum in 1899 (E. S. E., 11, p. 141), the root pruning of young fruit

/ trees (E. S. E., 11, p, 845), the southern orcow^peain Delaware (E. S. E., 12, p. 435),

' dairy value of pea-vine silage compared with that of June pasture (E. S. E.
, 12, p. 481 )

.

j

Thirteenth Annual Report of New York Cornell Station, 1900 {New York
»

' Cornell Rpt. 1900, pp. XL fi- 362)

.

—The report proper includes the organization list

I

of the station and brief reports on the work and expenditures of the station by the

I

director, treasurer, and heads of departments. The report of the assistant professor

!

of dairy husbandry and animal industry gives in addition a statement of conditions

.
j

governing butter tests of thoroughbred cows made by the station and directions for

i
station representatives in conducting official tests of dairy cows. Appendix I con-

i tains reprints of Bulletins 171-182 of the station on the following subjects: Concern-

ing patents on gravity or dilution separators (E. S. E., 11, p. 389), the cherry fruit

I

fly—a new cherry pest (E. S. E., 11, p. 866), the relation of food to milk fat (E. S.

j E., 11, p. 1081), the problem of impoverished lands (E. S. E., 11, p. 1022), fourth

report on Japanese plums (E. S. E., 11, p. 1045), the peach-tree borer (E. S. E., 12,

I

p. 63), spraying notes (E. S. E., 12, p. 163), the invasion of the udder by bacteria
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(E. S. E., 12, p. 184), introduction to field experiments with fertilizers (E. S. R., 12,

p. 125), the prevention of peach-leaf curl (E. S. R., 12, p. 259), pollination in

orchards (E. S. R., 12, p. 237), and sugar-beet investigations for 1899 (E.. S. R., 12,

p. 335). Appendix II contains a detailed statement of receipts and expenditures of

the station for the fiscal year ended June 30, 1899. Appendix III contains reprints

of publications on nature study.

Twelfth. Annual Report of Rhode Island Station, 1899 {Rhode Island Sta.

Rpt. 1899, pp. IX+ ££7).—The report of the director gives a general review of the work
of the station during the year and departmental reports review in detail the different

lines of work and contain a number of articles noted elsewhere. A financial state-

ment for the fiscal year ended June 30, 1899; lists of donations, exchanges, and sta-

tion publications; and an index to the report and Bulletins 52-55 of the station

issued during the year, are included.

Experiment Station Work—XV {U. S. Dept. Agr., Farmers^ Bui. 119, pp. 31,

figs. 5).—This number contains articles on the following subjects: Storing apples with-

out ice, cold storage on the farm, mechanical cold storage for fruit, keeping qualities

of apples, improvement of blueberries, transplanting muskmelons, banana flour, fresh

and canned tomatoes, purslane, mutton sheep, effect of cotton-seed meal on the

quality of butter, grain feed of milch cows, and protection against Texas fever.

Timely hints for farmers {Arizona Sta. Bui. 34, pp- 65-115, figs. 14).—This bul-

letin is a collection of popular articles issued by the experiment station from October

1, 1899, to June 15, 1900. The following subjects are discussed: Green manuring
plants for orchards, planting eucalypts in Arizona, improvement of Arizona soils,

winter irrigation of orchards, the crown gall, desirable varieties of peaches, the

danger of introducing insects on trees, what to plant on arbor day, winter remedies

for injurious insects, care of milE for the factory, black alkali, white alkali, selecting

dairy cows, the adobe hole, dehorning cattle, date palm culture, summer cultivation,

and grazing v. irrigation.

Agricultural exports of the United States by countries, 1895-1899, F. H.
Hitchcock {U. S. Dept. Agr., Section of Foreign Marhets Bui. 20, p. 88).—Statistical

tables are given showing the character and value of the agricultural products exported

from the United States to each country of destination during the 5 fiscal years

1895 to 1899. The average annual value of the agricultural exports during the 5

years was $694,874,000. The United Kingdom received 53.37, Germany 13.60, and

France 6.22 per cent of the total exports. Of the products exported cotton, bread-

stuffs, and meat products amounted respectively to 30.71, 30.56, and 20.36 per cent.

Agricultural imports of the United States by countries, 1895-1899, F. H.

Hitchcock
(
U. S. Dept. Agr., Section of Foreign Markets Bui. 21, pp. 74)-—Statistical

tables are given showing the character and value of the agricultural products

imported into the United States from each country of shipment during the 5 fiscal

years 1895 to 1899. The average annual value of the agricultural imports during the

5 years Avas $366,964,708. Brazil supplied 14.75, the United Kingdom 9.30, Cuba

7.47, and Germany 6.57 per cent of the total imports. Of the products imported,

sugar amounted to 22.90 per cent, and coffee, 20.86 per cent.

The production and consumption of corn in United States, Hungary,
Roumania, and other countries, E. Rabate {Jour. Agr. Prat., 1900, II, No. 46,

pp. 721-725).—Statistics and discussion.

List of free employment agencies for the use of farmers ( U. S. Dept. Agr.,

Division of Statistics Circ. 13, p>p> 42).
—‘‘A list of free employment agencies, and other

institutions and individuals Avilling to act as such, Avhich are likely to be able to

supply farm laborers, domestic seiwants, or other employees for permanent or tem-

porary employnlent in the country.” The list includes nearly 1,000 names arranged

by counties in the different States.
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Tennessee Station.—The executive committee of the station has been reorganized

with J. W. Caldwell, of Knoxville, as chairman, and J. B. Killebrew, of Nashville, and

Harris Brown, of Gallatin, as additional members. At the semiannual meeting of

the board of trustees Andrew M. Soule was elected vice-director of the station, in addi-

tion to his duties as professor of agriculture and agriculturist. The vice-director will

henceforth supervise the work and business of the station under the direction of the

president. There are 35 students attending the dairy school, and a keen interest and

appreciation of the work the station and college of agriculture are doing is evidenced

on every hand. The agricultural yearbook for 1891 was recently issued, and has

proved very popular among the farmers all over the South. In fact, the demand for

publications has become so great that with the limited resources at the command of

the station it is becoming a difficult problem to meet the call for station literature.

Fifth International Congress of Zoology.—The preliminary announcement of

the Fifth International Congress of Zoology, to be held at Berlin, August 12-16, has

been received. In addition to the regular sessions of the congress and of sections,

various excursions are planned to zoological museums, gardens, institutes and other

institutions likely to be of interest to zoologists, a reception, and a banquet. The
formal meetings of the congress will conclude Friday noon, and in the afternoon the

delegates will proceed to Hamburg, visiting the national-history museum and the

zoological gardens, and on Sunday (August 18) an excursion to Heligoland to visit

the biological station there is planned. Anyone interested in zoology may become
a member of the congress on pajmient of $5, which will insure a report of the con-

gress. All correspondence relating to the congress or to the programme should be

addressed to the president of the congress, 43 Invalidenstrasse, Berlin, N. 4.

Agricultural Experimentation and Education in the West Indies.—At the

third agricultural congress, held at Barbados, January 5, Dr. D. Morris, commissioner

of agriculture for the West Indies, described the progress which is being made
under the Imperial Department of Agriculture in the direction of agricultural experi-

mentation and investigation. ‘‘During the year three new experiment stations

have been establishment at Montserrat and one at Tortola for the Virgin Islands.

At the present time there are 9 botanic stations maintained from imperial funds

under the charge of the Imperial Department of Agriculture. In addition, there are

20 substations, or experiment plats, started at Grenada, St. Vincent, St. Lucia, and
Dominica to encourage the improved cultivation of cacao, coffee, limes, and other

crops. There are 12 central, manurial, and local stations associated with the sugar-

cane experiments at Barbados, 7 similar stations at Antigua, and 3 at St. Kitts-Nevis.

Experimental cultivation wdth food and other crops will be carried on in connection

with all the agricultural schools.
’
’ During the past year lectures to teachers in charge

of elementary schools have been carried on in every part of the West Indies, and the

belief is expressed that within a year or two, in the smaller islands at least, every

teacher in charge of a school should be qualified, not only to give a certain amount
of instruction in the principles of agriculture, but also to interest the children by
simple experiments followed by practical demonstrations in the cultivation of plants

suited to the district. The first agricultural school in the West Indies affording

79916466—No. 8—01 8
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secondary education for boys was opened at St. Vincent in September, and a similar

school was opened at Dominica in December, 1900. It is planned to establish two

more agricultural schools the present year, one at St. Lucia and another, combining

the characters of an agricultural school and grammar school, at St. Kitts. Seven

scholarships in agriculture at Harrison College, Barbados, have been established by
the Imperial Department of Agriculture. Agricultural fairs have been successfully

conducted, and have proved of value in stimulating effort toward better production.

The Department of Agriculture has' encouraged these by prizes amounting to £350

and the distribution of 100 diplomas.

Miscellaneous.—Congress has ordered a reprint of 5,000 copies of Bulletin No. 80

of this Office, the account of the agricultural experiment stations of the United States,

prepared for the Paris Exposition. Of this revise the Department of Agriculture is

to have 2,000 copies.

Science states that a committee has been appointed by the president of the British

board of agriculture to conduct experimental investigations regarding the commu-
nicability of glanders under certain conditions, and the arresting and curative powers

of mallein when repeatedly administered. The committee consists of A. C. Cope,

chief veterinary officer of the board of agriculture; J. McFadyean, principal of the

Royal Veterinary College; William Hunting, veterinary inspector; and J. McIntosh

McCall, assistant veterinary officer of the board of agriculture.

As a result of correspondence of a committee of the Society of Plant Morphology

and Physiology with the editor of the Botanisches Centralhlatt, urging certain changes

in that journal, the editor announces that hereafter the regular series of the Central-

hlatt will be confined to abstracts and reviews of new literature. The original articles

will be published in the Beihefte or supplements issued from time to time, and the

regular series of the Beihefte can be subscribed for separately. An American board

of editors of the Centralhlatt, to be selected by the society, is also provided for. It is

thought that these changes will make the Centralhlatt a more valuable medium through

which American botanists may keep posted on the progress of their science and the

new literature relating to it.

o
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The ph}^sical and chemical processes involved in the ripening or

curing of cheese are extremeh" complex, and exact knowledge relating

to them has been sadly wanting until veiy recent years. As a cheese

matures or becomes tit for consumption not only is there produced

the characteristic flavor that is peculiar to the type of cheese made,

but with all kinds, regardless of the quality of flavors formed, a pro-

found physical transformation of the casein occurs. In this change

the linn elastic curd “ breaks down;” i. 6., becomes plastic, and, from

a chemical point of view, the insoluble casein is converted into various

soluble decomposition products.

In discussing these ripening phenomena, the production of flavor

and the breaking down of the casein

—

i. e . ,
the formation of proper

texture—have been regarded as different phases of the same process.

But, as later shown, these changes are not necessarily so closely

correlated.

The theories that have been advanced in the past as explanatoiy of

the ripening changes in cheese have been suggestive rather than

founded on experimental data, and it is only within the last five years

that carefully controlled scientific studies of this problem have been

made.

At the present time two theories have been advanced which purport

to account for the changes involved. One of these, which is essentially

European, ascribes the ripening changes wholly to the action of living

organisms—the bacteria present in the cheese. The other originated

in this country, and asserts that there are digestive enzyms inherent

in the milk itself that render soluble the casein of the milk.

The adherents of the bacterial theory are divided into two classes.

One, led hy Duclaux, considers that the breaking down of the casein is

due to the action of liquefying bacteria (T^u-othrix forms). On the

other hand, von Freudenreich has ascribed these changes to the lactic-

acid type of bacteria, which develop so luxuriantly in hard cheese.

Within the limits of this article it will be impossible to give a crit-

ical review of these theories that would do justice to the question at

issue. But in view of important practical results recently obtained by

Babcock and Russell, of the Wisconsin Experiment Station, it is

801



802 EXPERIMENT STATION RECORD.

deemed advisable to review the theory promulg'ated by them and show
its relation to their later work.

In 1897 they announced the discovery of an inherent enzym in milk
which they termed galactase^ and which has the power of digesting

casein of milk and producing chemical decomposition products similar

to those that normally occur in ripened cheese. The theory has been

advanced by them that this enzym is an important factor in the ripen-

ing changes, and, as in their experiments bacterial action was excluded

b}" the use of anaesthetic agents, they conclude that so far as the break-

ing down of the casein is concerned bacteria are not essential to this

process.

In formulating a theory of cheese ripening, they have further

pointed out the necessity of considering the action of rennet extract

as a factor that is concerned in the curing changes. They have shown
that the addition of increased quantities of rennet extract materially

hastens the rate of ripening, and that this is due to the pepsin which is

present in all commercial rennet extracts. They find it easily possible

to diflerentiate between the proteolytic action of pepsin and galactase,

in that the first-mentioned enz3mi is incapable of producing decompo-

sition products lower than the peptones precipitated by tannin. Thej"

have shown that the increased solubility (ripening changes) of the

casein in cheese made with rennet is attributable solely to the products

peculiar to peptic digestion. The addition of rennet extract or pepsin

to fresh milk does not produce this change unless the acidity of the

milk is allowed to develop to a point which experience has shown to

be the best adapted for the making of Cheddar cheese. The rationale

of the empirical process of ripening the milk before the addition of

the rennet extract is for the first time thus explained.

In studying the properties of galactase these investigators further

found that this enzvm, as well as those present in rennet extract, is

operative at very low temperatures, even lielow the freezing point.

These results have not }^et been published, but were presented at a

recent convention of the Wisconsin Cheese Makers’ Association. When
cheese made in the normal manner was kept at temperatures ranging

from 25 to 45^ F. for periods averaging from 8 to 18 months, it was

found that the texture of the product simulated that of a perfectly

ripened cheese, but that such cheese developed a very mild flavor in

comparison with the normally cured product. Subsequent storage at

somewhat higher temperatures gives to such cheese a flavor the

intensity of which is determined by the period of storage. This indi-

cates that the breaking down of the casein and the production of the

flavor peculiar to cheese are in a way independent of each other and

may be independently controlled, a point which is of great economic

value in commercial practice.

xllthough it is generally" believed that cheese ripened at low temper-

atures is apt to develop a more or less bitter flavor, the flavors in these.

i
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cases were found to be practically perfect. Under these conditions of

curing bacterial activity is practically inoperative, and these experi-

ments furnish an independent proof of the enzjun theory.

Nt)t onl}" are these experiments of interest from the scientific point

of view, as throwing light on the obscure processes of cheese curing,

but from a purely practical standpoint they open up a new field for

commercial exploitation.

The inability to control the temperature in the ordinary factory

curing room results in serious losses on account of the poor and uneven

qualit}" of the product, and the consumption of this dairy product has

been greatly lessened thereby. All of these conditions ma}" be avoided

by this low-temperature curing process, and it seems quite probable

that the cheese industry is on the eve of important changes in methods

of treatment.

With the introduction of cold-storage curing, and the necessity of

constructing centralized plants for this purpose, the cheese industry

will be differentiated into the manufacture of the product in factories

of relative!}^ cheap construction, and the curing or ripening of the

cheese in central curing stations. In this way not onl}" are the losses

which occur in present practice obviated, but the improvement in

quality of the cured product will be more than sufficient to cover the

cost of cold-storage curing. It is important to note that this latest

advance in methods as applied to commercial practice is the outgrowth

of scientific studies on the theoretical side of the subject of cheese

ripening, and well illustrates how dependent practice is on the pursuit

of pure science.

The passage of the agricultural appropriation act for the year 1901-

1902 marks an epoch in the histoiy of the development of the national

Department of Agriculture. Not only does it carry the largest appro-

priation ever made for the Department and provide for further exten-

sion of its work in various lines, but it inaugurates a scheme for the

partial reorganization of the scientific branches of its work. Three of

the present divisions are raised to the grade of bureaus, and a number
of other divisions are associated into one large Bureau of Plant Indus-

try, corresponding in a general way to the present Bureau of xlnimal

Industry.

Starting first as an appendix to the Patent Office for the distribution

of seeds, the Department of Agriculture was formal^ organized in

1862 as an independent department in charge of a commissioner, and

in 1889 was raised to the dignity of an Executive Department. The
passage of the Hatch Act providing for agricultural experiment stations

about that time increased its responsibilities and extended its field of

usefulness.

The growth of the Department has been steady and uninterrupted.

The importance of its work has been recognized by steadily increasing
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appropriations, and the relations maintained with the experiment sta-
j

tions furnish a means of carrying its investigations into every section '

,

of the country, in cooperation with these institutions, and serve to
j

!

broaden its influence. As an institution for agricultural investigation
1 1

it is now without a counterpart in any country, and there are few, if I i

any, scientiflc institutions which include so large an aggregation of
\

scientists and experts devoting their attention to investigation and
, \

research. The Department is coming to be generally recognized as
j

one of the great scientific institutions, not alone in this country, but
j

of the whole world. The formation of bureaus is a fitting step at this
1

1

juncture, for it is a recognition of the growth which has been made In

and the need for a more compact form of organization. The creation
j

i

of these four new bureaus, in addition to the Weather Bureau and the
|

Bureau of Animal Industry, is a following out of the general divisions
j

into which the subject of agriculture seems logically to fall, associating '

such lines of work as relate closely to each other and providing for the 1

1

closest cooperation practicable among them. J

The new Bureau of Plant Industiy embraces the divisions of Botanj", !

Vegetable Physiology and Pathology, Agrostology, Pomology, and [i

Gardens and Grounds, and is under the directorship of B. T. Galloway.

To this bureau has also been assigned the Section of Seed and Plant i

Introduction, together with the general supervision of the experiments
I'

in tea culture. A horticulturist will be added to the list of specialists,
|

with the intention of developing the work of investigation along that
|

line. From the standpoint of administration the arrangement will be
j

an economy of time and will give greater opportunities for investiga- jl,

tion' to the chiefs of the divisions.
j

In recognition of the plan for a systematic survey of agricultural
|

soils and for extension of the work in forestry, the divisions of Soils

and Forestiy are given bureau organizations and are raised to that
i

designation. The fourth bureau provided for is the Bureau of Chem-
istry, to which additional scope will be given. !

The appropriation act makes frequent mention of cooperation between '

the different divisions of the Department and also with the agricultural
'

experiment stations. The establishment of the Bureau of Plant Indus-

try will favor the extension of this cooperation and will assist in adjust-

ing the lines of work and preventing any tendency to duplication.

Of the new bureaus the Bureau of Plant Industry receives the largest

appropriation, namely, 8231,680. The amounts appropriated for the

difi'erent lines of investigation in charge of this bureau, aside from

certain salaries, are 860,000 for investigations in vegetable pathology

and physiology, 820,000 for pomological investigations, 845,000 for

botanical investigations and experiments, 820,000 for grass g^nd forage

plant investigations, 820,000 for seed and plant introduction, 87,000

for tea-culture experiments (an increase of 82,000), and 820,000 for
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gardens and grounds. The total appropriation for the Bureau of Plant

Industiy represents an increase of 861,900 over the combined appro-

priations for the previous }"ear of the divisions associated in it. A new
feature of the botanical investigations is the study of useful plants of

the tropica] territory of the United States, together with plants likely

to be of value for introduction into those sections. Furthermore, inves-

tigations are to be made on ‘
‘ the varieties of wheat and other cereals

grown in the United States and suitable for introduction, in order to

standardize the naming of varieties as a basis for experimental work of

the State experiment stations and as an assistance in commercial grad-

ing;” and in cooperation with the Bureau of Chemistry the cause of

deterioration of export grain, particularly in oceanic transit, is to be

investigated, together with means of preventing such loss. Special

mention is made in the appropriations for this bureau of the employ-

ment of scientific aids, a class of employees drawn from the Agricultural

Colleges, which has previously been arranged for in the Department.

The Bureau of Forestry receives 8185,41:0, an increase of 8105,41:0

over the previous year. The appropriation for the Bureau of Soils is

8109,140, which is an increase of 877,840. This is to enable an exten-

sion of the tobacco investigations, which remain in charge of this

bureau, and the investigation and mapping of soils in the United States.

The Bureau of Chemistiy receives 835,800, and in addition to its other

duties is charged with the investigation of food preservatives and col-

oring matters ‘‘to determine their relation to digestion and to health

and to establish the principles which should guide their use.”

The Weather Bureau receives increased appropriation for general

maintenance, and 846,000 for the erection and equipment of buildings

in six different places, and for laying a cable between the mainland and

Tatoosh Island,Washington, making the total appropriation 81,1^8,320.

The maintenance fund of the Bureau of Animal Industry is increased

850,000, and the inspection work is extended to include dairy prod-

ucts intended for exportation to foreign countries. Such products,

the same as meats, may be marked, stamped, or labeled, so as to secure

their identity and indicate their purity, quality, and grade. This is

an entirely new provision, which it is hoped will tend to place Ameri-
can dairy products on a better footing in foreign markets. An appro-

priation of 825,000 is made, in addition to one of 850,000 last year, for

animal quarantine stations, givinga total for the bureau of 81,154,030.

The appropriations for agricultural experiment stations has reached

the sum of 8789,000, including 833,000 for the Office of Experiment
Stations, as heretofore, and 812,000 each for stations in Alaska,

Hawaii, and Porto Rico. The Hawaii station will be located near

Honolulu on a Government reservation originally set apart by the

provisional government for the use of an experiment station. It is

intended to make the work there supplementary to that of the experi-
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ment station which has been maintained by the Hawaiian sugar plant-

ers, and attention will be given to other field crops and the develop-

ment of animal industiy and horticulture. Jared G. Smith, recently

in charge of the Section of Seed and Plant Introduction of this

Department, has been placed in charge of the Hawaii station, and will

take up the work there about the middle of April. Fifty thousand

dollars was appropriated to continue the irrigation investigations, and

120,000 for nutrition investigations, the latter being an increase of

12,500.

The Division of Statistics receives $156,160, the same as last j^ear,

the Division of Entomology $36,200, and the Division of Biological

Survey $32,800. The fund for publications is increased by $50,000

for farmers’ bulletins and a small amount for distribution, making the

total for the Division of Publications $198,020 aside from the general

printing fund, $110,000. Other appropriations are as follows: Seeds

$250,000, exclusive of the $20,000 mentioned for seed and plant intro-

duction, an increase of $100,000; library, $16,000; public-road inqui-

ries, $20,000, an increase of $6,000; investigating the production of

domestic sugar, $5,000; Arlington farm, $10,000; office of the Secre-

tary, $71,670; Division of Accounts, $18,900; Museum, $2,260, and

contingent expenses, $37,000. The grand total, including the regular

appropriations for the experiment stations, is $4,582,420, an increase

of $558,920 over last year.

An important item of the appropriation act is the authorization of

the Secretary of Agriculture to submit plans and recommendations for

a fireproof agricultural building, to be erected on the grounds of the

Department, and appropriating $5,000 for the preparation of such

plans. The Department long since outgrew its original accommoda-

tions, and for years has been badly cramped for room. The present

main building has been condemned as unsafe, and from the nature of

its construction the risk of fire has always to be met. Besides erecting

a number of small buildings, which are mere temporary makeshifts, it

has been necessary to rent several residences in the neighborhood and

adapt them to laboratory and office purposes. Laboratoiy buildings

for the Division of Chemistry and the Bureau of Animal Industiy

have been specially erected by private parties and rented to the Depart-

ment. The amount now paid for rental for these buildings, together

with the additional expense required for watchmen, aggregates about

$10,000 annually. The position to which the Department has now
attained, the demands of its work, and the safety of its library, records,

and collections, make a modern agricultural building a practical neces-

sity if not an imperative need.
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In the previous article the system of soil classification adopted by

Dokouchav^ev and his collaborators was explained. This classification

was in brief as follows: (1) Zonal soils, including lateritic soils, eolian

or loess soils, soils of the diy steppes, chernozem, gray forest soils, sod

and podzol soils, and tundra soils; (2) intrazonal soils, including alkali,

humus-calcareous and marsh or swamp soils; (3) incomplete or

azonal soils, including crude and skeleton soils, and alluvial soils. The

following article discusses the characteristics of these various types of

soils as they occur in Russia.

BRIEF SURVEY OF THE CHIEF SOIL TYPES OF RUSSIA.

ZONAL SOILS.

Russia, being a country of temperate and cold climates, has no

lateritic soils.

Loess soils .—Loess or eolian soils occur in the hot, windy, dry

climates of Turkestan and the trans-Caspian region, alternating with

sandy and alkali soils. The loess soils are yellowish, bright orange,

or straw colored. The percentage of humus does not exceed 2.5, and is

usually less than 1. About one-half of the soil particles are less than

0.01mm. in diameter. The other half is usually a mixture in which

particles ranging in diameter from 0.01 to 0.05 mm. predominate. In

a grayish loess soil from the vicinity of Tashkend there was found

fine sand 65 per cent, ferric oxid 3.6, alumina 10, calcium carbonate

7 to 15, potash 2.8, and phosphoric acid 0.28 per cent. The amount
of zeolites present ranged from 15 to 20 per cent and more. Loess or

eolian dust soils are widely distributed, e. g . ,
not only in the Aral-

Caspian basin, but in China, northwestern India, Arabia, Africa, and
the drier portions of North America.

Soils of the dry steppes .—In European and Asiatic Russia, between
the loess and chernozem, are found the brown and chestnut soils of the

dry steppes. The area occupied by these soils in European Russia

includes the vast regions between the Ural River and the lower Volga
(with the exception of the sandy soils) and between the lower Volga
and the district of Manitch, extending also into the steppes of Crimea

^ Concluded from p. 712.
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and over the coast of the Black Sea. In Asiatic Russia these soils

cover parts of Uralsk, Turgai, Akmollinsk, and Semipalatinsk. The
annual rainfall of this soil zone varies from 30 to 40 cm., one-third of

which occurs during the three summer months. The natural vegeta-

tion consists mainly of drought-resisting grasses and other plants

which dry up early in the season and are driven about over the steppes

by the winds. The predominating parent rocks of these soils are

brownish, greenish gray, and reddish Post-Tertiary clays, compact,

frequently marly, and containing g}"psum and soluble salts in some
instances. In other cases they are loess-like or sandy. Rock fragments,

pebbles, etc., are also found in the soils. The conditions in this soil

zone are not favorable to rapid weathering.
.
Light brown or brown-

gray soils, poorer in humus, occupy the southern or more strictly

desert portion of the belt. The chestnut soils, richer in humus, and

merging into the chernozem, are found in the northern portion. The
upper horizon of the first class of steppe soils is not more than 1 ft.

in depth and gradually merges into the subsoil. The humus content

is variable, but averages about 2 per cent. The humus is very slightly

soluble in water except when alkaline salts are present. The richness

of the humus in nitrogen is a characteristic feature of these soils. In

a sample of steppe soil which contained only 1 per cent of humus there

was found 0.12 per cent of nitrogen, equivalent to 12 per cent of nitro-

gen in humus. A similar observation has been made by Hilgard

regarding the nitrogen content of the humus in soils of the arid region

of America (E. S. R., 6, p. 197). The amount of zeolites found varied

from 8 to 12 per cent. The amount of matter soluble in cold 1 per

cent hydrochloric acid, excluding the carbonates, was li to 2 per cent.

The upper horizon of the chestnut soils is from 1 to li ft. deep. These

soils contain on the average from 3 to 4 per cent of humus, the amount

sometimes being as high as 5 per cent. From 2 to 3 per cent of the

soil is soluble in cold 1 per cent hydrochloric acid. A bulk analysis

of subsoil from this zone showed silica 68.2 per cent, alumina 11.56

per cent, iron oxid 3.56 per cent, lime 4.63 per cent, magnesia 1.92

per cent, potash 1.98 per cent, soda 1.36 per cent, carbon dioxid 3.74

per cent, and phosphoric acid 0.15 per cent. Similar soils are found

in California, Colorado, New Mexico, and other parts of the arid

region of the United States.

Chernozem ,—The southern third of European Russia is preemi-

nently a region of chernozem. The area occupied by it reaches

approximately 216,000,000 to 270,000,000 acres. The chernozem

zone extends from the southwestern boundaries of Russia, over the

basins of the Dnieper, Don, and part of the Volga, to the southern

half of the Ural Mountains. It also extends beyond the^ Ural River

and into Asiatic Russia, although it does not form a continuous belt

over the mountainous region of eastern Siberia. All of the chernozem

soils of Russia are found between 44 and 57^ north latitude.
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The chernozem territoiy is an undulating plain with occasionally

extensive elevations and furrowed by ravines and river valleys.

There is no doubt that in prehistoric times it was Hatter and more

uniform than at present. The climate is preeminently continental,

but with less pronounced characteristics than in the zone of the dry

steppes. The annual rainfall fluctuates between. dO and 50 cm., 30 cm.

occurring during the period of plant growth. Agriculture sufl'ers

occasionally from droughtsuind from high winds which are sometimes

intensely cold and at other seasons hot and diy. It is believed that at

an early period of the history of the steppes, when their surface was

more uniform and retained the cover of dead vegetation, the moisture

conditions of the soil during winter were better than they are at pres-

ent, although it is not likely that there was ever an excess of water.

The chernozem zone of southern Russia has never been an uninter-

rupted swamp, as has been maintained b}" some scientists who believe

the chernozem to be derived from the decomposition of peat. It was a

prairie with a luxuriant growth of grass. Its natural plant cover

consisted mainly of thick tall grasses interspersed here and there with

bushes and shrubs. There were originally no forests except on the

sandy strips and in the river valleys. The investigations of Ruprecht,

IMiddendorf, Krasnov, Tanfllyev, Korzh inski, and other geobotanists

have explained the complex character of the vegetation of these

steppes meadows.^

Chernozem is as a rule formed b}’ the admixture of humus with loess,

but it is also sometimes derived from other parent rocks. In general,

it may be stated that calcareous formations which yield fine particles

on weathering are more favorable than other rocks to the formation

of chernozem. In addition to this, there must be a particular com-

bination of topograph}", vegetation, climatic conditions, etc., favorable

to the accumulation of humus in the soil. Chernozem is usually black,

the shade vaiying in intensity and passing sometimes into chocolate

and cinnamon. Its average depth is about a meter, but this varies,

the sandy chernozems being generally deeper than the clayey. The
structure of the uncultivated soil is granular, the aggregates being

from 2 to 4 mm. in diameter. As the soil merges into the subsoil this

structure disappears and the soil becomes more compact and irregular

in color, gradually assuming a brown color as it merges into the parent

^ The list of plants growing on these steppes includes Adonis vernalis, A. wolgensis,

Fxonia tenuifolia, Lavatera thuringiaca, Liniun perenne, L. flavurn, Medicago fcdcata,

Aster ainellus, Trifolium spp., Oxytropis pilosa, Onobrychis saliva, Vida tenuifolia (and

others), Centaurea marschalliana, C. ratJienica, Scorzonera purpurea, Hieradum virosum,

Campanula sibirica, Ediiuin rubrum. Lychnis chalcedonica. Thymus marschallianus, Salvia

pratensis, S. nutans (and others), Xejoeta nuda, Phlomis tuberosa, Ajuga genevensis.

Euphorbia procera, Asparagus officinalis, Poa pratensis, Eestuca ovina, Stipa pennata,

S. capillata, and others.

17622—^0 . 9 2
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rock. The percentage of humus is quite variable, but in general

declines quite uniforml}" from the center toward each edge of the cher-

nozem zone. This variation is so uniform that it has ))een utilized by
j

Dokoucha}^ev in the establishment of so-called isohurnic l)ands. :

On the basis of humus content the chernozem may be divided into

four genetic subtypes: (1) The humus or rich chernozem of the eastern

central belt, which contains more than 10 per cent of humus; (2) the
|

medium or ordinary chernozem, which occupies the larger part of this

soil zone and contains 6 to 10 per cent of humus; (3) the southern
j

chocolate-colored chernozem, which merges into the chestnut soils of

the dry steppes, containing -1 to 6 per cent of humus; and (1) the

northern cinnamon-colored chernozem of central Russia, which occurs

in strips and spots, alternating with forest and light loess soils, and
^

which contains 3 to 6 per cent of humus.

The chernozems also show wide variations in the composition of |i

their mineral constituents, being clayey, sandy, calcareous, peaty,
i

alkaline, etc.
,
according to the sources from which they are derived or

!

in water. The total nitrogen content varies from 0.2 to 0.7 per cent
j

in the soil or from 5 to 8 per cent in humus. The clay content varies
j

from 20 to 40 per cent, zeolites from 15 to 35 per cent. Cold 1 per |

cent hydrochloric acid dissolves from 3 to 5 per cent of matter from i

the soil, excluding carbonates. The absorptive power varies from 20
|

to 43 per cent. The silicates of chernozem have undergone a high

degree of weathering and decomposition. Thus, of the 2 to 2.4 per

cent of potash, from one-fifth to one-half dissolves in 10 per cent hydro-
j

chloric acid. Of the 8 to 10 per cent of alumina from one-half to four-
|

fifths dissolves in the same reagent. The phosphoric acid varies from
||

0.12 to 0.3 per cent. In the upper horizon of the soil the carbonates,
|!

mainl}^calcium carbonate, do not usually exceed 1 to 3 per cent, but in

chernozems derived from limestones the carbonates sometimes reach

10 to 15 per cent. The sandy portion of the chernozem is very fine,
;

consisting of quartz, with an admixture of mica, feldspar, and other
j

silicates. According to Kostichev, the mineral portion of chernozem,

excluding the carbonates, is very similar in composition to the loess
|

from which it is derived, there being a slight increase of phosphoric

acid, due to the accumulation of humus. In the foothills of the south-

ern Ural Mountains there occurs a variety of chernozem which contains

as much as 2 per cent of phosphoric acid.

It may be said in general that the chemical properties of chernozem

are more favorable than the physical. The particles are as a rule too

fine, from 00 to 80 per cent of the particles being ordinarily less than

0.05 mm. in diameter, and the proportion of silt (particles less than

o.Ol mm. in diameter) sometimes reaches 58 per cent. Particles larger

than 0.5 mm. in diameter are either entirely absent or present in very
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small quantities. As long as the chernozem preserves its natural

granular structure the high percentage of tine particles has compara-

tively little influence upon its relation to water, hut in cultivation under

the climatic conditions prevailing in the steppes of southern Russia

these soils to a large extent lose this structure and consequently pre-

sent the properties of fine porosit}", high capacity for absorbing and

retaining water, and low permeability. With irregular rainfall fol-

lowed by droughts the moisture of the surface soil has been observed

to decrease to 6 per cent (one-seventh of its water capacity), and the

soil dries and hardens, resulting occasionally in serious failures of

crops.

The chernozem of Siberia has not been very full}" studied. Analysis

shows that it contains from 5 to 11 per cent of humus and from 0.28

to 0.6 per cent of nitrogen. In the clayey types there is from 15 to 25

per cent of zeolites, 7 to 10.5 per cent of alumina soluble in sulphuric

acid, and 0.16 to 0.28 per cent of phosphoric acid. The soils of the

Amur prairies are generally richer in humus than the ordinar}" cherno-

zems of Russia. Soils of the chernozem type are found alternating

with alkali lands and sandy soils in Banat and in the plains of eastern

Hungary, which are separated by the Carpathian Mountains from the

.steppes of southern Russia.

The chernozem zone also embraces a considerable part of the United

States. The soils of the humid prairies in Wisconsin, Minnesota,

Iowa, Missouri, and other States are quite similar in character to the

chernozems of the Amur region. In States such as the Dakotas, Mon-
tana, Nebraska, Kansas, and Arkansas, where the rainfall is deficient,

the soils are similar to the ordinary and the chocolate colored cherno-

zems of the steppes of southern Russia. In the more strictly arid

States, such as Arizona, southern California, etc., are found analogues

of the chestnut and light brown soils of Russia.

It is of interest to note that there is a southern chernozem zone

represented by the soils of the pampas of Argentina. Especially fine

examples of this type of soil are found in the Province of Entrerios.

Gray forest soils ,—Under this name are included the soils of the

wooded steppes, adjoining the chernozem or even penetrating far into

the region of chernozem, but which have been modified by forest veg-

etation. They merge by a gradual transition into chernozem on the

one hand and peat}^ soils or podzols on the other. They extend in a

narrow, rather regular, not always continuous belt across central

Russia from the governments of Lublin and Volinsk on the west to the

basin of Kama and Viatka on the east. In the chernozem zone they

are found usually along the rivers and valle3^s, where the soils are well

drained and free from alkali. The observations of soil experts and
geobotanists show concordantly that fine grained soils, which possess a

great capacity for humidity and a low degree of permeability, and those
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which contain a large amount ot* «oluble salts are unfavorable to forest !

growth, particular!}" if the soils receive a limited supply of moisture;
![

but that as soon as these conditions are corrected and the forest vege-
i

tation has gained a foothold in the steppe on the slope of some ravine,
||

it is at once in condition to protect itself against the unfavorable I

climatic and soil influences. It gathers the snow, moderates the winds, I

1
” '

1

lowers the range of the temperature, prepares for itself the soil neces-
|

sary for its growth, and advances little by little into the neighboring
|

steppe. The different stages in this process of transformation of

chernozem may be observed in progress under natural conditions and

may be duplicated under artificial conditions. Prof. Kostichev filled

a cylindrical vessel with chernozem, covered' it with a layer of leaves,

and maintained it in a moist condition. In three years the chernozem

was transformed into a gray soil with 2i per cent of humus.

The upper horizon of these soils in virgin condition is li to 3 dcm. i

in depth, gray, gray-cinnainon, or dark gray in color and almost struc-
j

tureless. The lower horizon, 3 to 4 dcm. and more in depth, is ash-

gray, sometimes friable, but more frequently of a crumby structure. !|

It consists of brown-gray rounded or polyhedral aggregates mixed
j

with fine quartz and siliceous flour. An admixture of humus gives to
!

this powder an ash-gray color. Lower down the aggregates become
j

larger, the amount of the ash-gray powder decreases, and the horizon,
|

gradually assuming a brown color, merges into the subsoil.

The parent rocks (subsoils) of the forest lands are usually weathered

morainic clays, diluvial clays (sometimes loess-like), leached loess, and

ancient sedimentary rocks—clays, marls, etc.—also weathered and

leached. I

The content of humus fluctuates in the upper horizon between 3 and

6 per cent; in the lower horizon it rapidly falls to 2 and even 1 per
j

cent. The solubility of the humus in water is greater than in the case of

the chernozem. The total amount of nitrogen varies from 0.01 to 0.16
j

per cent (I to 5 per cent of the humus). The amount of zeolites does
]

not exceed 20 per cent, frequently falling as low as 16 or 12 per cent.

The total amount of mineral substances decomposed by 1 per cent
|

cold hydrochloric acid is ordinarily about one-half that found in

chernozem. The potash varies from 1 to 2.4 per cent, lime from 0.4

to 1 per cent, and phosphoric acid from 0.1 to 0.14 per cent. As high

as 0.28 per cent of calcium carbonate has been observed. The soils

are much less soluble in 10 per cent hydrochloric acid than chernozem.
|

The ash-colored powder of the lower horizon is considered to be a

product of the action of humus acids upon the silicates, causing the

separation of a part of the silica in pulverulent form.

The mechanical composition of these soils is variable. In the forest

subclays of the Nijni Novgorod, Orlov, or Poltava governments the

amount of particles less than 0.01 mm. (20 to 25-32 per cent) was to

that of the larger ones (80 to 15-68 per cent) as 1:4, 1:3, 1:2. The
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general absence of structure of the upper horizon contributes to its

pulverization in plowing, resulting in an increased capacity for

humidity and decreased permeability.

The subclays of the wooded steppes occup}" in all respects an inter-

^ mediate position between the chernozem and the forests ” subcla^^s

proper, approaching first one then the other in character. By a study

of the distribution of the forest subclays and the subcla3"s of the

wooded steppes in the territoiy of the chernozems Dokouchayev was

able to determine the areas which have been in the past occupied by

forests, but which are now under cultivation. Tanfityev has lately

prepared a map of the prehistoric steppes of European Russia.

Wooded steppes and true forest soils extend into Siberia. Soils iden-

tical with or veiy closeh^ resembling them are also found on the plains

of Avestern Europe, namel^y in Galicia, Hungaiy, and in central Ger-

many. There is little doubt that this tvpe of soils occurs on the

American continent where the prairies begin to be replaced b}" forests.

Sod and 2^odzol soils .—The Russian term ‘

’
podzol ” A^eiy nearW

corresponds with the German Bleisand” (lead sand), with this differ-

erence, however, that the term is applied not onh" to sand}^ but also

to more stick}", clayey soils if they have been aflected to a marked

degree by chemical leaching processes under the influence of the sol-

vent action of humus acids. In the regions where podzol soils occur

the climatic and other conditions are especially favorable to the

decomposition and leaching of the soil constituents by the solvent and

reducing action of the humus.

The upper horizon of the podzol is light gray or gray, frequently

with a light cinnamon tint, and 1 to dcm. in depth. It has no

marked structure, and its coherence A"aries with the content of clay,

sand, and humus.

The underlying horizon is much lighter, sometimes almost white,

sometimes with a yellowish or pale-blue tint. This is the podzol

proper. It presents a mass of fine particles, flour-like in a dry state,

sticky in a wet state, A"ery rich in silica. The thickness (depth) of the

podzol layer varies from a few centimeters to over I decimeters. The
subsoil or the parent rock is most frequently red-brown sandy morainic

clay with pockets of podzol, or argillaceous sand, but the subsoils may
also be pebbly clays, feebly coherent and friable sands, clay or loamy
yielding rocks, or even loess-like deposits.

When the second horizon is near the surface the whole soil is called

podzol; Avhen it is not individualized, indistinct, or entirely absent, a

sod or peat soil results. Between the first and the second there exist

in nature gradual transitions, as can be seen in northern Russia on

every cultivated field and under eA"ery forest.

Concretions are ordinarily found in podzol soils in the form of bullet

-

like grains, small veins, or continuous layers in the lower part of the
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.second horizon or at the ))order between the latter and the parent
j

rock. I

The soils of this group occupy not less than two-hfths of the area
j

of European Russia, the greater part of Poland being included. At
j

the north they extend as far as Archangel and penetrate in strips and
j

circumscribed areas into the borderland of the tundra soils. At the
|

south they comprise parts of the governments of Perm, Kazan, Nijni i

Novgorod, Vladimir, Riazan, Kaluga, Oryol, Chernigov, Volyn, and i

Lublin, where the}^ intermix with the forest subclays and the cher-

nozem. Typical podzols are found especially in the governments

of Mogilyov, Smolensk, Vitebsk, Tver, Novgorod, Pskov, and St.

Petersburg.

In podzol soils which were once covered with woods and are now
,

cultivated the content of humus is not large, varying from a few
|

tenths of 1 per cent to 2 or 3 per cent, rarely more.^ In the lower
;

horizon the amount of humus rapidly falls to 0.1 to 0.3 per cent. The
nitrogen fluctuates between 0.1 and 0.15 per cent in the upper horizon.

|

The solubility of the humus is remarkably high. From soil of the
(

upper horizon water extracts from one forty-eighth to one-twentieth
j

of the total humus and of the lower horizon from one twenty-seventh i

to one-tenth. Nitric acid is often found in these extracts. !

The soils contain on an average 95 to 97 per cent of mineral matter,

of which 80 per cent and more is silica. The amount of zeolites

usually does not exceed 10 to 12 per cent, frequently falling much
lower (7 to 5 per cent); the amount of substances soluble in 1 per cent

cold hydrochloric acid is rarely more than 2 per cent. The total

quantity of phosphoric acid varies from 0.05 to 0.08 per cent, but is

larger in soils containing a large amount of organic matter. The
investigations of Kostichev have proved that in this case it is present

mainly in combination with the humus. The absorptive capacity does

not in general exceed 12 to 13 per cent.

The podzol soils vary widely, according to the nature of the parent

rock. The composition of samples of three different horizons of a

podzol soil from the Novgorod Government is given in the following

table:

Composition of a podzol from the Novgorod Government.

Humus. Lime. Mag-
nesia.

Alumina. Iron
oxid.

Phosphor-
ic acid.

Silica.

Upper horizon
Per cent.

2.8
.3

Per cent.

1.172
.790

1.030

Per cent.

0. 378
.240
.340

Per cent.

7. 032
4. 790
7. 210

Per cent.

1.84
.67

1.62

Per cent.

0. 085
.050

Undeter-
mined.

Per cent.

81. 02
90. 70
84.50

Lower horizon (podzol proper)

.

Subsoil

^ If the upper horizon is turf-like it contains sometimes up to 15 per cent and more

of partly decayed organic matter.
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If the second horizon is near to the surface or the whole soil is

transformed into podzol the land is, of course, very poor. In sand}"

soils the second horizon contains much less of the alkalis, lime, mag-

nesia, iron oxid, alumina, and phosphoric acid than is found in clayey

soils of this class.

The relation of sand to line earth in podzol soils varies from 5:1 to

7:1. The capacity for water is only from one-half to two-thirds that

of chernozem, while its permeability is :2 to 6 times as great. On the

better class of podzol soils, when well provided with moisture, the

crops, although not large, are more uniform and constant than on

the chernozem, especially if well fertilized. In the true silty podzol,

however, there is frecpiently more than TO per cent of tine earth in

the form of quartz dust. It absorbs moisture with avidity and retains

it for a long time, turning into a sticky dough-like mass. On drying

it breaks up into dust or hardens and forms crusts. This is one of

the worst and most unproductive soils, both on account of its poverty

in fertilizing constituents and of its unfavorable physical properties.

Soils of the podzol type are found in Siberia, northern Germany.
France (the landes), Holland, Denmark, and Scandinavia, and North

America (mainly in the British possessions).

Tundra soils .—The soils of the arctic tundra of European Russia

and Siberia may be classihed as rocky, turfy, clayey, and sandy. The
level surface and the treeless condition of the tundra of the basins of

the Petchora, Obi, and Yenisei Rivers impart to it a steppe-like appear-

ance. The vegetation consists of lichens, mosses, Arctostaphylos,

Andromeda, Empetrum, Jduhus chamceraorus^ Yaccinium, Carex, etc.

BetuJa nana and the polar dwarf willows appear as almost the only

representatives of bushes. The humus is crude and accumulates only

in the surface horizon of the clayey or sandy soil, to a depth of 3 to 5

cm.
;
everywhere can be seen denuded places, surrounded by mosses or

lichens. The temperature fluctuations are striking. The summer is

very short; even in July the temperature falls at night to + 3° C. , and

at the end of the month even to —2°; in August it snows, and soon the

long winter, with its icy winds, begins. The perpetually frozen layer

l)egins in the clayey tundra at a depth of 0.7 to 1 meter and in the

sandy at a depth of about meters. The turfy tundras are charac-

teristic mounds of turf, frozen inside, which are 15 to 20 meters in

length and I metei’s in height. The forest penetrates into the tundra

from the south, along the river banks, where the perpetually frozen

horizon is deeper than in other places.

INTRAZONAL SOILS.

Alkali soils .—Alkali lands are found in the southern part of Euro-
pean Russia, in southwestern Siberia, in the Transcaspian region, and
in Turkestan. In the territory of the chernozem they occur in spots,



816 EXPEEIMENT STATION EECOED.

usually on the gentl}^ sloping southern declivities or on the slight

depressions of the steppes. Sometimes these areas occupy dozens of

square kilometers and contain saline lakes, but more frequently they

are scattered over the steppes in small spots. In a vertical section of

a chernozem alkali soil there are seen: (a) The upper horizon, black,

dark gray, dark brown, or gray, sometimes homogeneous, sometimes

pervaded by a whitish dust; from 1 to 3 dcm. deep; (I)) a light gra}^ or

whitish horizon, 1 to 3 dcm. deep (sometimes almost absent), merging

into (c) a brownish or 3^ellowish compact and sticky clay.

On the surface of the alkali soil, especially after a rain, appear

efflorescences or crusts consisting of whitish siliceous powder and

minute saline crystals. The content of humus in the upper horizon

is in general much less than in the adjacent chernozem, but sometimes

reaches 8 per cent and more. The water extracts are colored light

cinnamon or light cherry from the alkaline humates in solution. The
solubility of the humus reaches one-seventieth in the upper horizon

and one twenty-fifth in the second horizon (b), i. e.^ it is twice or three

times as great as in the chernozems. This is due to the greater humid-

ity of the alkali soils and brings them into close relation with the soils

of the podzol type. The whitish color of the lower horizon and the

siliceous dust of the efflorescences and crusts is due to the same cause.

Of the mineral salts soluble in water in the alkali soils of the chernozem

zone there occur sodium carbonate, sodium sulphate, sodium chlorid,

calcium sulphate, magnesium sulphate, and calcium bicarbonate. Many
alkali soils are marly. The total amount of salts extracted by water

varies according to Kostichev and others from 0. 5 per cent to 5 per

cent and more. With regard to physical characteristics, the alkali soils

of the chernozem territory are distinguished by becoming very com-

pact and hard upon diying.

The alkali soils of the dry steppes and of Turkestan are mostly^

yellowish and brownish in color, like the zonal soils which surround

them, but dark colored alkali soils are also met with. The white

incrustations consist of sodium sulphate, sodium chlorid, magnesium
sulphate, calcium sulphate, and carbonates.' Extensive alkali deserts

without any cultivation whatever occur, as well as saline mud flats.

In general the alkali lands of European and Asiatic Russia bear a

close resemblance to those of Hungary, India, Arabia, the western

States of North America, Argentina, Australia, and other level and

dry regions.

Ilunms-calcareous soils .—The soils which are formed from lime-

stones and marls are frequently skeleton soils and contain little humus,

especially if distributed over steep river banks and along ravines, but

from the same parent rocks—soft limestones, chalk, and chalky marl

—

originate gray^ and dark gray soils, sometimes very rich in humus. In

the southern part of Poland they^ attract especial attention, being in
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marked contrast witn the surrounding light gray podzol soils. They

are known under the local terms of ‘‘rendzina” or ‘‘borowina.” The

upper horizon of the rendzina is most frecpiently gra^y without a

cinmimon tint, not rarely spotted with white undecomposed chalk;

Tower down the color becomes lighter and the soil gradually merges

into the marly, sticky clay which is mixed with chalk}" gravel. Still

lower lies the white parent rock—chalk or limestone. The content of

humus varies from 3 to 5 per cent and more; its solubility from one

one-hundredth to one one-hundred-and-thirtieth. The amount of cal-

cium carbonate varies from 3 to IT per cent and more. The clayey

character of the mineral matter renders the soil sticky in wet weather

and hard in a drought. However, lighter sandy i-eiidzinas also occur.

Marsh or swamj) soils .—Soils of this type extend largely throughout

the whole northern half of Russia, but are of little economic impor-

tance. In the basin of the Pripet River they occupy more than 2,000

square kilometers. Throughout the podzol soil areas spots and strips

of grassy marsh soils are formed under the intiuence of excessive

stagnating water. The vegetation consists of species of Carex,

Scirpus, Phragmites, Acorus, Menyanthes, Parnassia, Nasturtium,

Ranunculus, Butomus, Sagittaria, etc. The roots of these plants

penetrating into the slimy mineral rock oversaturated with water,

give humus which slowTy oxidizes and which accumulates in large

amounts (T to 20 per cent). The borders of the marshes are frequently

cultivated and are known as “ black earth” in contrast to the adjacent

light sod and podzol soils.

The thickness of the dark-colored horizon varies from 2 to 8 and

more decimeters. The solubility of the humus of the soil as a whole

is not great to rapidly increases with the depth in the

soil, being one-tenth at a depth of 1 meter. The abundance of mois-

ture which dissolves humus acids favors the decoloration and leaching

of the lower horizons of the soil, making them very similar to the

podzols. Under the marshes are frequently found white, light gray,

or bluish, and grayish-white slime, either clayey or sandy. The total

quantity of nitrogen in the upper horizon varies from 0.3 to T per

cent.

In the mineral part of the soil the proportion of the clay and sand

is variable. Brown veins and concretions of limonite, vivianite, iron

sulphid, etc., are usually present. A considerable amount of carbon-

ate and sulphate of calcium are also characteristic of many marshy
soils which contain animal remains (shells of mollusks, etc.).

INCOMPLETE OR AZOXAL SOILS.

To this class belong the crude and skeleton soils originating from
compact, pebbly, conglomerate, and sandy rocks, and morainic and

alluvial soils, which are more or less widely distributed throughout
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Kussia. The llussiaii rivers, with the exception of some which tiow

through mountainous regions, overtiow regularly in the spring. The
alluviums which they deposit consist of sands, clays, and sandy or

marly cla^^s, containing some limonite, peat, vivianite, etc.

The prairie vegetation which springs up after the water has receded

results in an accumulation in the upper horizon (soil proper) of

varying quantities of humus.

The petrographic character of these soils approaches that of the

soils from which the alluvium is derived—in northern Russia the

podzols, in southern the chernozems.



RECENT AVORK IN AGRICULTL RAL SCIENCE.

CHEMISTRY.

The qualitative detection of mineral phosphates in Thomas
slag, X. vox 1jOresv. {Ztschr. Landic. Yersuchv\ Oesferr.,3 {1900)^ 2^'

68Jf; ahs. in, Chern. Zjtg.^ {1900)^ JYo. 96^ Repert.^ p. 355).—A filter

paper about 5 cm. in diameter is moistened with about 1 cc. of 5 per

cent soda solution and spread over the convex side of a large watch

glass Avhich is suspended for about 5 minutes over a beaker in which

10 gm. of the Thomas slag has been stirred up with 80 cc. of concen-

trated sulphuric acid. The filter paper is then washed oli‘ into a

beaker with 2 to 3 cc. of water and the solution tested for tiuorin

with calcium chlorid in presence of acetic acid. The presence of

tiuorin is taken to indicate the presence of mineral phosphates.

Estimation of alkali carbonates in the presence of bicarbon-

ates, F. K. Camerox {Arner. Chern. Jour.. 23 {1900). A5o. 6^ pp.

Jf71-Jf86).—Titration in the cold with a solution of acid potassium

sulphate, using phenolphthalein as an indicator, is claimed to give

satisfactory results in the examination of alkali soils. The reaction

which occurs is as follows: XagCOgA HKSO^= HNaC03+ NaKSO^.
The reaction products are neutral to ordinaiy indicators. Chlorin

may be determined in the solution after the determination of the car-

bonate by adding a slight excess of the sulphate and titrating with

silver nitrate solution, using potassium chromate as indicator. The
method also seems to be adapted to the determination of silicates,

borates, phosphates, and the salts of weak acids in general.

Methods of determining proteid nitrogen in vegetable materials,

G. S. Fraps and J. A. Bizzell {Xorth, Carolina Sta. Bui. 17Y PP-
95-101).—The authors report a stud\" of phospho-tungstic acid and

bromin as precipitants for the proteids of vegetable materials. The
phospho-tungstic acid method as proposed b}- Mallet and the bromin
method as proposed by Wiley for animal materials (E. 8. R., 10, p. 819)

were modified and compared in a series of determinations with the

copper hydroxid method as proposed, by Stutzer and adopted by the

Association of Official Agricultural Chemists. A variety of vegetable

and animal materials were used in the comparative determinations.

Tests were made of the effect of temperature and of the quantity of
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the reagent used in the phospho-tungstic acid method. Zinc sulphate i
as a precipitant of proteids was also compared with the reagents on jfl

several materials. The following conclusions are drawn: j'

“Phospho-tungstic acid does not precipitate proteids completely at 90 or 100° C.

“With phospho-tungstic acid as the precipitant, at 60°, very nearly the same h
results are obtained on vegetable materials as by the Stutzer method.

j

“Bromin is not a suitable precipitant for proteids in vegetable materials. i

“The Stutzer method seems to be the method lea'^^t open to ol)jections.”
|

A new method for the determination of nitric nitrogen, J. F.
i

Pool {Jour. Pluinn. et Chim.^ G. 11 {1900).^ No. 6', ^85,‘ abs. in
\

Ann. Agron.^ 26 {1900)^ No. lU g). 585).—The solution containing the

nitrate is evaporated to dryness with sodium chlorid and decomposed
|

with sulphuric acid in an atmosphere of carbon dioxid. The hydro-
j

chloric and nitric acids thus formed react upon each other, liberating
|

chlorin according to the following formula; i

(3HC1 + 2HNO
3 = 2NO + dHgO + 3C1,. il

The chlorin is driven otf from the solution, after dilution, and con-
j

ducted into a solution of potassium iodid, the iodin set free being
I

determined by titration with sodium hyposulphite. From the data

thus obtained the nitrogen present is calculated by means of the above I

equation. I

Estimation of nicotin, amount of nicotin in New South Wales
tobaccos, G. Harker {Cliem. Neics, 81 {1900)^ g?. 273; ahs. in Jour.

Chem. Soc. [Londoii]^ 78 {1900)., No. 1^57^ II, gj. 778).—Comparative
|

tests were made of the methods of Kissling and Biel. The original
i

forms of these methods gave similar results, but the modification of

Biel’s method involving the weighing of the double sulphates of nic-

otin and ammonia did not give satisfactory results. The same was

true of attempts to estimate nicotin volumetrically in the presence of

ammonia. No loss of nicotin was observed during the evaporation

of its solutions in ether. Four varieties of New South Wales tobacco

examined gave the following percentages of nicotin: Manila, 1.95;

Tamworth, 2.36; Tumut, 3.81; and Bathurst, 1.53.

The adulteration and analysis of the arsenical insecticides,

J. K. Haywood {Jour. Ainer. Chem. Soc.., 22 {1900)., No. 9^ 568- ^

3^^).—The author reviews the work reported by a number of the

experiment stations on the composition and adulteration of insecticides

and reports trials of a number of methods of analysis that have been

suggested. His conclusions are as follows:

“ (1) Water can be determined in Paris green and Scheele green by drying at the

temperature of boiling water for 12 to 15 hours. , .

“(2) The best method for determining the total arsenious oxid in Paris and

Scheele greens is the Thorn-Smith method [E. S. R., 11, p. 614].

“(3) The best method for determining the soluble arsenious oxid in Paris and

Scheele greens is by extracting with 500 cc. of water at room temperature. j
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8 “ (4) Hot water extraction can not be used to extract soluble arsenious oxid.

1 “(5) A good method for determining copper in Paris and Scheele greens is the

^ volumetric method based on the titration of the iodin set free from potassium iodid

. by a copper salt in acetic acid solution.”

.
I \ Composition and analysis of London purple, J. K. Haywood

I I [Jour. Ainer. Chein. Soc.^22 {1900), IVo. 1^2, ijp. 800-809).— Tho, author

I

finds London purple to consist of calcium arsenite, calcium arsenate,

4 and an organic d}^e.

I
After a trial of several methods of anaHsis the following was found

I very satisfactory in determining the arsenic in London purple: Two

I

grams of substance is dissolv’ed in 80 cc. vv^ater, 20 cc. hydrochloric

acid added at 60 or 70°, and the whole filtered and washed to a volume

of 300 cc. An aliquot of 100 cc. is treated with sodium carbonate in

excess and made up to 500 cc.
,
using a few drops of ether to destroy

bubbles; 250 cc. of this solution is filtered, starch solution added and

a standard iodin solution until the blue color appears. The result

I represents the arsenious oxid as such in 50 cc. of the original solution

I
or in i gm. substance.

To determine the total amount of arsenic 50 cc. of the original solu-

tion, representing i gm. of substance, is heated in a water bath to 80°,

after which 50 cc. of hydrochloric acid and 3 gm. of potassium iodid are

added. After standing 15 minutes the arsenate is reduced to arsenite

by the action of the potassium iodid, the iodin being set free. The

solution is then rinsed out in a large beaker and tenth-normal sodium

thiosulphate added, drop by drop, to get rid of the iodin. On account

of the dark color the end point is hard to read without practice,

j

Tests are made from time to time with a drop of the solution on starch

II

paste. After the operation is completed the solution is immediateh^

made alkaline with solid sodium carbonate, again made slightly acid

with hydrochloric acid and finally alkaline with sodium bicarbonate.

P Starch paste is now added and deci-normal iodin until the blue color

i appears. The figure thus obtained gives the total amount of arsenic

|i

present as arsenious oxid.

Methods are also given for determining the calcium oxid and the

soluble arsenious and arsenic oxids in London purple.

Detection of coal-tar dyes in fruit products, A. L. Winton {Jour.

Amer. Cliem. &oc . , 22 {1900), No. 9,pp. 582-588).—The author mentions

the increased use of coal-tar colors in the preparation of fruit jellies

: ,
(frequently artificial), fruit preserves, soda-water sirups, etc. In the

[

absence of special methods for detecting these, he has adapted a num-
[ her of methods originally devised for wines. Working descriptions

are given for Arata’s wool test, the amyl alcohol tests (alkaline solution

and acid solution), Girard’s tests for acid fuchsin, and Cazeneuve’s

method, together with precautions which have been learned b}"

I
experience.
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The main reliance is based upon Arata’s test, the other tests men-
tioned being employed either to confirm the results or to supply evi-

dence in cases where that test fails. This is made by boiling 100 cc. of

the liquid to be tested for 10 minutes with 10 cc. of 10 per cent potas-

sium bisulphate and a piece of white wool or woolen cloth which has

been previoush" heated to boiling in a very dilute solution of sodium
h}Tlrate, and thoroughl}^ washed with water. If after washing the ,

wool with boiling water and drying, it remains dyed and the color is

not changed by ammonia, or if changed is restored by washing, coal-

tar d3^es, chiefl}^ of the azo-group, are indicated.

The influence of carbon bisulphid and common salt on the

losses of nutrients and the character of the fermentation of

ensiled fodders, I. Kalugin and S. Parashchuok {^Zap. Novo-Aleoc-

andrl Inst. SelsJi. Klioz. i Lyesov.^ 1899 ppjp). 39; cths. in Selsl-. Khoz. i

Lyesov.., 196 {1900)^ Fel.^ p>' Fi)-—The experiments were made
with red clover, cabbage, and fodder carrots, which were stored in

excavations in the ground. The close packing of the fodders was found

to aid their preservation, the structure of the fodders being maintained .

and an agreeable odor produced; the loss of organic substances was
|

reduced except that of proteids, whose decomposition was considerably I

increased. Close packing caused an increase in the formation of free

organic acids. Loose packing, on the other hand, was not favorable
j

to preservation, the structure of the fodder being lost, the fodders
f

becoming covered with mold and acquiring a disagreeable odor, and

the loss of organic substances increasing except in the case of proteids.
|

The addition of carbon bisulphid contributes to a line preservation of
|

both closel}^ and looseh^ packed fodders. Their structure is maintained

and the}" acquire an agreeable honey-like odor after the carbon bisul-

phid has evaporated. The addition of carbon bisulphid considerably
;

diminishes the loss of all organic nutritive substances, especially when
i|

the fodder is loosely packed, and arrests in a considerable measure the

development of free organic acids.—p. fireman. i

On carnosin, a new org“anic base of meat extract, W. Gulewitsch and S.

Amiradzibi {Bef. Deut. Chem. GeselL, 33 {1900), No. 12, pp. 1902, 1903).

Qualitative test for boracic acid, E. W. and M. L. Wade {Jour. Amer. Chem. Soc.,

22 {1900), No. 9, p. 619).—This depends upon the characteristic red color imparted

to turmeric paper by the vapor resulting from boiling 0.1 gm. of the substance with

0.5 cc. of hydrochloric acid and 10 cc. of wood alcohol.

Paris green and London purple in Montana, F. W. Traphagex {Montana Sta.

Bill. 25, pp. 7)

.

—The author made analyses of 6 samples of Paris green and 2 samples

of London purple bought of dealers in the State. It was found that arsenious oxid

was present in Paris green in the proper proportion and nearly all in an insoluble

form, the largest amount of soluble arsenious oxid in any sample being 1.29 per cent.

Of the 2 samples of London purple which were analyzed 1 contained 50.89 per cent

combined arsenious oxid, 0.54 per cent free, while the other contained 34.51 per cent

arsenious oxid combined and 2.67 per cent free.
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Estimation of fat in condensed milk, A. E. Leach {Jour. Amer. Chem. Soc., 22

{1900), No. 9, pp. 589-591).—The author describes a modified form of the Babcock

test for use where sugar has been added, which has proved not only much quicker

than the method of extraction and easier of manii:)ulation, but also more accurate.

In this method the proteids are precipitated with copper sulphate solution and sep-

arated by whirling in a centrifuge, carrying down the fat also, and the supernatant

liquid pipetted off. After washing the precipitated proteids and fat twice by shaking

with water, the Babcock test is made as usual, the reading being multiplied by 1,8

to give the percentage of fat.

A rapid method for the detection of ‘
‘ aniline orange ” in milk, H. C. Lythgoe

{.Tour. Amer. Chem. Soc., 22 {1900) ,
No. 12, pp. 813, 814).—The name “ aniline orange ”

is used to designate all azo-colors used in coloring milk. The use of these coloring

matters in milk is found to be on the increase, and the following method is submitted

for detecting them: To about 15 cc. of milk in a casserol, add an equal amount of

hydrochloric acid (sp. gr. 1.20) and thoroughly mix, breaking up the curd into rather

coarse lumps. If aniline orange is present, the curd will be colored pink.

A simple method for determining alum in wine, F. Lopresti {Staz. Sper. Agr.

Ital, 33 {1900)
, pp. 373-377; abs. in Chem. Centhl, 1900, II, No. 24, p. 1216).—X\wm is

I

sometimes added to a poor wine to cover or to improve its character. To determine

the presence of alum, concentrate 50 cc. of the wine to ^ of its volume, decolorize

with animal charcoal, neutralize the filtrate with sodium or potassium hydrate,

make up to 50 cc., and test the solution Avith a drop of freshly prepared logwood.

If the wine is free from alum the solution Avill be orange yelloAv; if alum is present

the solution Avill be violet or blue.

Detection of foreign coloring matter in spirits, C. A. Cramptox and F. D.

Simons {.Jour. Amer. Chem. Soc., 22 {1900), No. 12, pp. 810-813).—A method by
the same authors has been previously noted (F. S. R., 11, p. 312). The present

method is found to be a much more satisfactory and convenient test. The 2 foreign

substances used in coloring spirits are caramel and prune juice, and this method is

based upon the insolubility of these coloring matters in ether. Details and tests of

the method are given.

Determination of the acidity of flours, H. Kreis and C. Aragon {.Tour. Suisse

Chirn. Pharm., 38 {1900), p. 64; obi<. in Bui. Assoc. Beige Chim., 14 {1900), No. 5,

p.232).

i Recent studies on the solubility of lime in sugar solutions, J. AVeisberg

,

{Bui. Soc. Chim. Paris, 3. ser., 23 {1900), No. 18-19, pp. 740-745; abs. in Chem. News,

82 {1900), No. 2142
, pp. 284, 285).—Determinations of the solubility of lime in

different forms at ordinary and at high temperatures are reported. Even at temper-

atures of 80 to 90° C. the solubility was considerable—much greater, in fact, than

that found by Lamy.^

Sixth annual report of the Michigan dairy and food commissioner {Michi-

gan State Dairy and Food Com. Bpt. 1899, pp. 237).—This volume contains the com-
missioner’s report and the usual statistics of inspections, analyses, and prosecutions

under the State pure-food law, as Avell as a financial statement, report on cheese

factories and creameries, and a digest of laws and opinions.

Report of the chemical division, B. C. Aston {New Zealand Dept. Agr. Rpt.,

* 1900, pp. 127-137)

.

—Complete or partial analyses were made of a number of samples
of soils, waters, fertilizers, seed of Chenopodiuin album, sugar, crystallization pre-

ventive, A'inegar, etc. Liquor obtained from a silo press was examined and found to

contain 9.7 per cent of soluble albuminoids.

Suer. Indig. et Coloniale, 11 (1876-77), p. 234-237.
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Recent investigations concerning the effect of perchlorates on
the growth of crops, P. de Caluwe ( Orgaan Ver. Oudleer. B/jls.

LcmdhouwscJiool, {190Q)^ IBo. j)P^ 105-109^ Jig,^. J).—During
recent years it has been noted that grain fields, especially rye, are

more or less seriously injured when fertilized with nitrate of soda

containing perchlorates. The plants thus poisoned remain stunted;

the leaves are short, stiff, and twisted, and the color is a very dark
green. It has been a matter of dispute whether the injury was due to

perchlorate of soda or of potash, though the evidence points to the

former as the principal cause of the disease. The experiments carried

on by the author in 1898 and 1899 demonstrated that sodium per-

chlorate is more injurious than potassium perchlorate.

For all of the experiments except one a field of rye that had
been sown in the fall of 1898 was selected. This was cut up into plats

and treated with sodium nitrate and with vaiying amounts of per-

chlorates of soda and of potash. There were (1) plats on which no
fertilizer was used; (2) those to which only sodium nitrate was

applied, and (3) those that received sodium perchlorate or potas-

sium perchlorate without sodium nitrate. In the first series of experi-

ments mixtures of 1, 2, and 3 per cent oFthe perchlorate and chlorate

of potash with sodium nitrate were used. Check plats in each series

receiA^ed the equivalent of 2 per cent chlorate and perchlorate, but no

nitrate of soda. Tho fertilizer was applied February 23, 1899, and in

April the symptoms of perchlorate poisoning were clearly evident.

The x)lats treated Avith chlorate did not show the symptoms of x^er-

chlorate poisoning, but the leaves were x^ale and etiolated in sxDots.

The x^lats receiving chlorates and perchlorates, but no nitrate, showed

very few symx3toms of either the perchlorate or chlorate poisoning,

although the growth was weak, owing to the absence of nitrates. The
plats treated with sodium nitrate alone gave an increase of 31 to 33

per cent over the untreated x^lats, those to which chlorates as well

as nitrate had been applied gave an increase of only 4 to 7 per

cent, while on the 2 plats treated with x^erchlorates and nitrate there

was a decrease in yield. The possible good effect of the nitrate was

counteracted by chlorate and x^erchlorate, and the injurious effect of

the latter Avas shown to be greater than that of the former.

The tests to determine the effects of sodium perchlorate were carried

on at the same time and in a similar manner, except that twice as many
plats were used and the percentages of perchlorates for the different

plats Availed from 0.75 to 2.6 per cent. Two plats were given per-

chlorate without nitrate. The injurious effects of the perchlorates

Avere evident before the end of March. As compared with the plats

treated with nitrate of soda alone the plats that receh^ed sodium x>er-

f

i
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chlorate gave a decrease of from 3 to 50 per cent. Where only 0.T5

per cent of perchlorate was used the poisonous effect was evident and

the crop 3 per cent smaller than on the check plats. The plats treated

with perchlorates without nitrates gave only half a crop, although the

plants did not appear as badly injured as did those of some of the other

plats. In November some plats were treated with sodium perchlorate,

others with potassium perchlorate mixed with nitrates. The injurious

effect was soon apparent, even when only 0.61 per cent of sodium per-

chlorate had been used, but in this case the plants eventually outgrew

the effects of the poison. W^hen 2 to 3 per cent of sodium perchlorate

was used man}" of the plants were killed. The effect of the potassium

perchlorate was ultimately outgrown, even when as much as 3 per cent

of it had been mixed with nitrate of soda.

Experiments on turnips followed by rye showed that turnips are

poisoned by perchlorates and that more than one crop may be injured

by an application of nitrate of soda containing perchlorate. Oats and

corn are also liable to injury, but do not suffer as seriously from it as

rve.—H. W. PIETEKS.

Electricity in plant culture [Nature^ 61 {1900)^ JVb. 1590^ i?. 602).

—

A brief account is given of experiments conducted in Eussia by
Spyeshneff and Kravkoff. The former reported results of the well-

known experiments with electrified seeds, in which he ascertained that

such seeds germinated more rapidly and gave yields from 2 to Oi times

higher than seeds not subjected to the preliminary electrification. In

another series of experiments copper and zinc plates were placed verti-

cally in the soil and connected by wires. Potatoes and roots grown
in the space between gave crops 3 times heavier than those grown in

the test plat at the side.

In a third series of experiments by this author wooden posts were

planted about 10 yards apart and provided at their tops with metal

aigrettes connected by wires, so as to cultivate his plants under a net-

work of wires. Among the most striking results obtained in this experi-

ment was in the ripening of barley, which was accelerated 12 days.

The other investigator undertook a series of laboratory experiments

upon bags of soil submitted to- electric currents. The temperature of

the soil was raised by these currents. Its moisture at first decreased,

but afterwards increased to a considerable degree, and finally it is

claimed the amount of vegetable matter in the soil was increased by
the electric current.

On the embryo of mummy wheat and barley, E. Gain ( Coinjpt.

Rend. Acad. Scl. Paris., 130 {1900)^ No. 2If^ pp. 161^-16Jp6).—An account

is given of a number of investigations on specimens of wheat and bar-

ley which were taken from ancient tombs and are probably from 1,000

to 6,000 years old. Transverse and longitudinal sections were made
of a large number of grains to ascertain what changes they had under-

17622—No. 9 3
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gone. The author states that in order to have the seed germinate, it I
is necessary that the reserve material shall remain chemicall}^ unchanged, I
that the embryo shall preserve its structure, that an enzjmi be pres- m
ent for the reduction of the reserve material and that the embiyo I
shall remain in contact with the reserve material for the proper transfer !|

of the elaborated reserve material. Examination of a large number of |i

specimens failed to show a single instance in which the embiyo
||

remained in contact with the reserve material. The emlir^^o main- i
tained its cellular structure, but had undergone very decided chemical

changes. The scutellum and the rest of the embiyo had become a
'

reddish-brown color, and numerous microchemical reactions gave very iS

ditferent results for the embryos of the mummy cereals and those of

more recent ones. The reserve material had apparently undergone no

chemical change.

In conclusion it is stated that these mummy cereals, although exteri-

- orl}" in a fine state of preservation, did not possess the necessary

organization for germination. Their reserve material had been

chemically unchanged and was capable of utilization b}" a viable

embiyo, but the embryos in every case were so transformed as to be

without the ability to grow. This chemical alteration seems to have

taken place at 'a veiy remote period. It is the author’s expectation

to compare specimens of these mumiu}^ cereals with others less old to

ascertain just what changes have taken place.

Injuries to plants by London fogs and smoke, G. Henslow
{Garden^ 67 {1900), ddo. 11^,87, p}?. 353, 35

J

().—An account is given of

the injuiy caused by fog and smoke to plants, particularly in green-

houses, in the vicinity of London. The most important and harmful

ingredients of fog and smoke are said to be carbon, hydrocarbon

derivatives, and sulphurous acid. One of the sources of injury is in
'

the deposition of carbonaceous matter on the glass whereby the light ,

is shut off. In similar ways the transpiration of the plant is large!}"

affected, and both mechanical evaporation and transpiration are greatly

impeded. The poisonous ingredients of fog are chieffy sulphurous

acid and vaporized hydrocarbons which pass into the houses and injure

the foliage of plants. The author says: ‘‘The amount of sulphurous if

acid has been found in analyses in dull weather in London to be %
ordinarily about 6 parts per cent (?), and in a thick yellow fog it

amounts to about 20 per cent” ( ?). Artificial experiments with various

amounts of sulphurous acid in water produced precisely the effect .1

that was produced by the fog. The protoplasm of the plants was 1
destroyed, a decomposition of chlorophyll grains and the formation g
of chlorophyllan taking place. Experiments with a number of hydro-

carbon derivatives have shown similar effects, pyredin causing a rapid 1
destruction of protoplasm, a limpness of the leaves, and subsequent ^
browning. The action of these substances is usual!}" first noticed upon 1
the fiowers. If the buds have expanded, the ffowers become, checked M
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and smaller, while if the injmy takes place at a period just preceding

the opening of the flowers, the flowers become yellow by the forma-

tion of chlorophyllan, and brown by the presence of tannins. In some

cases buds are severely injured while expanded flowers are unaffected.

In general, all flower buds opening during a fog perish.

Outlines of plant life, C. E. Barnes {Xeiv York: Henry Holt A* Co., 1900, pp.

SOS, figs. 250).—All abridged edition of Plant Life by the same author (E. S. K., 10,

p. 416).

Some native forage plants of the State, E. Y. Wilcox {Montana Sta. Bui. 22,

pp. 54-56).—Notes are given upon a number of indigenous forage plants ivhich are

valuable as forage or for hay. Among those mentioned are sagebrush, ivild licorice,

wild geranium, five-finger, lupines, and vetches. In addition, sweet clover is said to

have been introduced and become quite abundant in a number of localities.

Some new species of the genus Crataegus and notes on some dichotomous

Panicums, lY. lY. Ashe {Xorth Carolina Sta. Bui. 175, pp. 109-116)

.

—Descriptions

are given of 21 new species of Crataegus and 7 new species of Panicum, belonging to

what is known as the Dichotomous group.

The importance of the green leaf for the life of the plant, Z. Kameelixg
{Reprintfrom Arch. Java Suikerind. 1900, No. 5, p^i. 20, p>ls. 3).—A lecture delivered

in which is presented the general subject of the role of chlorophyll in plant life.

—

h.

M. p.

Flowers and fruits of common trees and shrubs, F. H. Hillman {Nevada Sta.

Bui. 46, Nature Studies 2, pp. 16, figs. 24).—The general structures of flowers and

fruits are described and the flowers and fruits of a number of the more common trees

and shrubs are figured and discussed.

Nuclear phenomena in certain stages in the development of the smuts,

E. A. Harper {Trans. Wisconsin Acad. Sci., Arts, and Letters, 12 {1900), pt. 2, pp.

475-497, pis. 2).

The resin ducts and strengthening cells of Abies and Picea, H. B. Dorner
{Proc. Indiana Acad. Sci. 1899, pp. 116-129, figs. 11).—Studies are reported on the

structure of the leaves of the native species of fir and spruce, in which diagnostic

characters are sought in the resin ducts and strengthening cells occurring in them.

Caoutchouc-yielding plants, P. AWn Eomburgii {Teysmannia, 9 {1900), No. 7, pp.

$42-345).—The author mentions 4 species of L'rceola as producing caoutchouc of

good quality but in small quantity. U. hrachysejyala grows in 8 or 9 years to a height

of 13 meters with a stem circumference of 30 cm. From 2 average plants of this

s^iecies he obtained 50 gm. of caoutchouc. U. javanica is characterized by its large

horn-shaped fruits, the weight of which is said to be so great that they sometimes

break down the trees upon which the plant finds support. This is a serious objec-

tion to the cultivation of the plant. U. elastica, which grows to great size, and

U. ma.ingaiji each yield small quantities of good caoutchouc.

—

h. m. p.

The infl.uence of the assimilable nitrogen in the soil on the activity of the

root tubercles of leguminous plants, Beuhne {Landw. Wchnschr. Prov. Sachsen, 2

{1900), No. 46, p. 483).—A brief article describing, in a popular manner, the results

obtained by different investigators.

Influence of weather conditions on the root tubercles of leguminous plants,

Bruhne {Landic. Wchnschr. Prov. Sachsen, 2 {1900), No. 45, pp. 412, 413).—These

notes, based on the work of Nobbe and Hiltner, treat of the relation between the

transpiration of the plant and the activity of the root tubercles of legumes. The
author concludes from the results obtained by these investigators that leguminous

plants for green manuring should be sown in season to allow them to develop suf-

ficiently to insure activity of the root tubercles.
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ZOOLOGY.

The food of the bobolinks, blackbirds, and grackles, F. E. L.

Beal {U. S. Dept. Division of Biological Survey Bui. lS.,pp.

77^ figs. 6).—In this bulletin the author discusses the food habits of

the bobolink, cowbird, ^^ellow-headed blackbird, red-winged blackbird,

California red-winged blackbird, rusty blackbird, Brewer’s blackbird,

crow blackbird, and boat-tailed grackle.

It is stated that a study of the stomach contents of blackbirds con-

firms to some extent the popular estimate of their grain-eating habits,

but shows also that these birds destroy large cpiantities of seeds of

noxious weeds and a great number of insects. In general, it was
found that the vegetable portion of the food<exceeded the animal por-

tion and that the latter consisted mainly of insects. The vegetable

food comprised for the most part grain, grass, and weed seeds. The
author states that the animal food of the 9 species of blackbirds

must be considered for the most part in their favor, as the insects

eaten are injurious.

Of bobolinks, 291 stomachs were examined, coming from 19 States

and taken during 5 months from May to September. The food con-

sisted of 57.1 per cent animal and 12.9 per cent vegetable matter.

Most of the stomachs were collected in Northern States, but the author

believes that the great damage done by bobolinks to the rice crops is

due to the immense numbers of bobolinks and the fact that the rice

fields lie in the direct course of their spring and fall migrations. It is

concluded that the harm done by the bobolink far outweighs its benefits.

Of the cowbird, 514 stomachs were examined from 20 States, taken

during every month of the year. The animal matter contained in

these stomachs was 22.3 per cent, while the vegetable matter was 77. 7

per cent. Corn, wheat, oats, and buckwheat were found in the stom-

achs, grain as a whole amounting to 16.5 per cent of the food of the

year. AYeed seeds amounted to 60 per cent of the whole food. The
author summarizes the results of the investigation of this bird as fol-

lows: Twenty per cent of the coAvbird’s food consists of noxious

insects; 16 per cent of grain, about half of which is waste grain; while

more than 50 per cent consists of noxious weed seeds.

Of the yellow- headed blackbird, 138 stomachs were received from

10 States during 7 months. The food consisted of 33.7 per cent animal

and 66.3 per cent vegetable matter. Grain, collectively, amounted to

38.9 per cent of the total food. 7Yhile a considerable portion of this

grain was undoubtedly waste, the bird may evidently do great damage

to grain fields. The author concludes that this species feeds princi-

pally upon insects, grain, and weed seeds, that in general it does much
good by destroying noxious insects and troublesome weeds, but that

where grain is very abundant it may be injurious to such crops.

Of the red-winged blackbird, 1,083 stomachs were collected from 30
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States during a whole year. The food consisted of 73.4 per cent vege-

table and 26.6 per cent animal matter. Grain, collectively, amounted

to 13.9 per cent of the food of the 3^ear, but it appeared that half of this

was waste grain. ^Veed seed was apparently the favorite food of this

bird, as the total amount of grass and weed seeds constituted 54.6 per

cent of the year’s food. The author concludes that judging by stom-

ach contents the red-winged blackbird is a very useful bird.

Of the California red-winged blackbird, 61 stomachs were examined

and of the total food 1.6 per cent was animal matter, while 98.4 per

cent was vegetable matter and mosth^ grain. It would appear from

these facts that this species may do great damage where it is abundant

in grain-growing sections.

Of the rusty blackbird, 132 stomachs from 16 States were examined.

The stomachs contained 53 per cent of animal matter. Corn was found

to be the favorite grain food of this bird and constituted 17.6 per cent

of the year’s food. Grain, collectively, amounted to 24.4 per cent of

the food for the year. The author believes from a study of this bird

that the animal food is always preferred when available.

Of the Brewer’s blackbird, 146 stomachs were examined from 6

States. The animal matter constituted 31.8 per cent and the vege-

table matter 68.2 per cent of the food. Grain collective!}" amounted

to 60. 3 per cent of the total food for the year. Although this record

is against Brewer’s blackbird, the author states that comparatively

few complaints have been received regarding the injuries of this spe-

cies to grain fields.

Of the crow blackbird, 2,346 stomachs were examined, of which 37

contained traces of birds’ eggs and 1 contained the bones of a young
bird. The food as a whole comprised 30.3 per cent animal and 69.7

per cent vegetable matter. Insects constituted 27 per cent of the

entire food for the year. Corn, oats, wheat, rye, and buckwheat were
found in the stomachs of the crow blackbird, corn being evidently the

grain preferred by this species. Among the large number of stomachs

examined, 456 were of nestlings, the food of which consisted of 74.4

per cent animal and 25.6 per cent vegetable matter. Insects amounted
to 70 per cent of the total food of the nestlings, while corn constituted

15 per cent of the total food. The author concludes from the examina-

tion of these stomach contents that the crow blackbird is a useful bird

and one against which no general war of extermination should be

waged.

Of the boat-tailed grackle, 116 stomachs taken in every month of

the year were examined. The food comprised 39.8 per cent animal

and 60.2 per cent vegetable matter. Grain constituted 46.8 per cent

of the total food, and of this all but a mere trace was corn. The
author concludes that wherever this grackle is abundant it may become
very injurious to the corn crop.
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In connection with nearly all the species discussed the author insists1
upon the fact that the feeding habits of blackbirds are during the*
greater portion of the year beneficial, and that the damage to grain

crops is for the most part confined to limited seasons, and is especially 3
noticeable where the birds congregate in great numbers.

Results of the biological reconnoissance of the Yukon River region, tV. H.
Osgood and L. B. Bishop

(
JJ. S. Dept. Agr., Division of Biological Survey, North Ameri-

can Fauna Xo. 19, pp. 100, pis. 7).—This bulletin treats of the following subjects;

Itinerary; a description of the faunal districts of the Yukon River region; a review

of previous work done in this region; an annotated list of species and subspecies of

mammals, some of which are described as new. The foregoing subjects are by IV. H.

Osgood while L. B. Bishop contributed an annotated list of the species of birds found

in the region under discussion.

Scientific names in natural history, K. Sajo {Prometheus, 11 {1900), Nos. 547,

pp. 417-420; 548, pp. 433-437).—The author criticises the habit of forming several

specific names in the same genus which have the same significance, although pos-

sessed of a different form. The publication of specific descriptions in little known
periodicals or those having a small circulation is also criticised. The author believes

that this habit is partly resi^onsible for the undue multiplication of synonyms.
The jackal plague {Agr. Jour. Cape Good Hope, 17 {1900), No. 9, pp. 525-528 ).

—

Brief notes on the extent of the depredations committed by jackals and foxes upon
the sheep industry. ^
The value of birds to the commonwealth, F. IM. Chapman

(
Connecticut State

Bd. Agr. Rpt. 1899, p>p. 76-113, figs. 30).—Brief jDopular notes on the economic rela-

tions of a number of common species of birds.

A report on the family of bee-eaters (Meropidae), K. A. Satunix and F. F.

Kaveaiski {Trudi Kavkaz. Schelkovod. Stantzii {Tifiis),9 {1900), No. 2, pp. 33).—The
authors investigated the feeding habits of Heropjs apiaster and H. persicus, the 2 com-

mon European species of bee-eaters. Extended observations were made on these

birds at the apiary connected with the sericultural station, and a report is made on

the number of bees found in all the stomach contents which were examined, and

upon other insects which were found to serve as the food of these birds. Observa-

tions are recorded from a number of correspondents in the different governments of

Russia on the habits of the 2 species of birds in different localities. A map is given,

showing the distribution of the birds in Russia.

Methods of destroying injurious animals, FL. L. A. Bla^xchon {L’Art de

detruire les animaux nuisihles. Paris: J. B. Bailliere A Son, 1899, pp. 292, figs. 112 )
.

—

In this book the author has brought together and discussed in a summary manner
the various methods which have been recommended for destroying noxious animals

of all kinds. The volume contains a consideration of the following subjects: General

methods of destruction and legislation against injurious animals; and sjiecial methods

adapted for the destruction of injurious mammals, birds, reptiles, insects, Crustacea,

mollusks, and worms. Injurious insects are discussed under the headings of insects

injurious to furniture, clothes and carpets, man and domestic animals, and field and

garden crops.

Information concerning game: Seasons, shipment, and sale, T. S. Palmer
and H. IV. Olds {U. S. Dep)t. Agr., Division of Biological Survey Circ. 31, pp. 20 ).

—

This circular contains a copy of the Lacey Act, a tabulated statement concerning the

close seasons, the shipment of dead and live game, and the sale of game in the differ-

ent States.

Wild animals and birds which may be imported without permits, J. IVilsox

(
F. S. Dept. Agr., Division of Biologiccd Survey Circ. 30, p. 1).—This circular contains a

list of mammals, birds, and reptiles which may be imported freely without permits.
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Laws regulating* the transportation and sale of game, T. S. Palmer and

H. AV. Olds {U. S. Dept. Agr., Division of Biological Survey Bui. 14
, pp. 89, pis. 9 ).

—

This bulletin contains a compilation of the sections of various State laws which relate

to the transportation and sale of game, and also tables and diagrams showing close

seasons,* species prohibited from shipment or sale, limits of game bags, and regula-

tions concerning nonresident licenses.

METEOROLOGY—CLIMATOLOGY.

Monthly Weather Review {U. S. Dept. Agr.., ^Yeather Bureau.,

Montiily Weather Review^ 28 {1900)., Nos. 7., gyp. 279-220^ p)ls. S^Jigs. 2^

charts 8; gW- 321-870., figs, charts 8; 9, gyg). 371-Jf2fi fig. 7, charts

13).—In addition to the usual reports on forecasts, warnings, weather

and crop conditions, meteorological tables and charts for the months

of July, August, and September, 1900, these numbers contain the

following articles and notes:

No. 7, special contributions on Fog studies on Mount Tamalpais (illus. ), by A. G.

McAdie; Electric phenomena in the Euphrates Valley (illus.), by E. Huntington;

Sudden disappearance of ice on the lakes, by H. H. Ten Broeck; Meteorological notes

from Porto Rico, by R. M. Geddings; Eorecasting for the farmer, by C. B. Reed; and
Thunderstorms near AA^ashington, by H. AA"". and H. S. Cragin; and notes by the editor

on electric phenomena in the Euphrates A'^alley, notable lightning, the French edi-

tion of the Monthly AA^eather Review, Ratinesque on atmospheric dust, lightning

from a cloudless sky, AA^eather Bureau station on Turks Island, wells and storms, the

frequency and extent of destructive hail, atmospheric conditions favorable to cotton

spinning, aurora in Florida, and progress in wireless telegraphy.

Xo. 8, siDecial contributions on Xile floods and monsoon rains (E. S. R., 12, p. 424);

Meteorological observations during the burning of the plant of the Standard Oil Com-
pany at Bayonne, X. J., July 5, 6, and 7, 1900, by AA^. H. Mitchell; Observations for

local thunderstorms at Skyland. Page Comity, Ya., August, 1900 (illus.), by H. AV'.

and H. S. Cragin; Climatology of St. Kitts, AV. I., by AY. S. Alexander; and The hot

weather of August, 1900 (illus. ), by A. J. Henry; and notes by the editor on AA^eather

Bureau men as instructors, monthly statement of average weather conditions, meteor-

ological records in Ohio, climatological atlas of the Russian Empire, the influence of

the Lakes on temperature of the land, and hydrography of Xicaragua.

Xo. 9, special contributions on Thunderstorms at Antigua, AA^. I.
,
by AA^. H. Alex-

ander; The storm Avaves of South Carolina and Texas, by E. P. Alexander; The
AA'eather Bureau of Japan, by F. B. AA^right; The color and the polarization of blue

skylight, by X. E. Dorsey; Obser\’ations for local thmiderstorms at Skyland. Page
County, Ya.., September, 1900, by AY. H. and H. S. Cragin; Meteorological obserA^a-

tions at Eagle, Alaska, by A. J. Henry; Results of a balloon ascension at St. Peters-

burg, May 20-June 1, 1878, 1)y jM. Rykatcheff
;
The Gulf stream myth, by H. M. AA^atts;

A reAueAV of Professor Apery’s memoir on atmospheric radiation, by X. E. Dorsey; and

Alonthly statement of aA^erage weather conditions for September, by E. B. Garriott;

and notes by the editor on standard time, the frequency of hail in the Enited States,

the crop as depending op meteorological conditions, and meteorological report from
Xome, Alaska, September, 1900.

Report on the international cloud observations, F. H. Bigelow
{Z^. S. Depjt. Agr.^ Weather Bureau Rp>t. 1898-99., //, gyg). 787^gyl. i,

iigs. 32, charts 73).—This report gives the detailed results of cloud
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observations in cooperation with the International Cloud Commission at

15 different places in the United States during the period from May 1,

1896, to July 1, 1897:

“In order to submit these results to a careful discussion, it has been necessary to

prosecute a critical comparative study of several important theories heretofore pro-

posed by meteorologists, so that the comparison between olDservations and theoret-

ical computations can be suitably carried out. Accordingly, a standard mathematical

system has been constructed, including in a definite notation the constants, the ther-

modynamic, and the hydrodynamic formulse pertaining to the atmospheric physical

processes and motions, by means of which the work of the several authorities can be

reduced to one set of typical equations. The theories of the American and the Ger-

man schools of meteorology have been contrasted, and the results derived from them
have been compared with the facts obtained from these cloud observations. The
grouping of the data secured by the theodolites and the nephoscopes has been so

carried out as to make such a comparison simj)le and direct, the outcome being inter-

preted to mean that a modified theory of atmospheric motions is required to explain

the local anticyclonic and cyclonic circulations, while the theory of the general

cyclone, though partially sustained, also needs imi^rovement in several important

details. Furthermore, the thermodynamic processes have been submitted to a rigor-

ous computation, especially in connection with cumulus clouds, l)y means of which
the limits of the four standard stages, and the mean gradients of pressure, tempera-

ture, and vapor tension within each stage, have been carefully determined. The
construction of this system of computation has put us in possession of a method of

discussing several important fundamental characteristic features of the atmosi^here,

and it is evident that a continuation of research along these lines will not only tend

to make of meteorology an exact science, but will also enable us to practically con-

struct quite accurate daily weather maps at moderate elevations, that is, uj) to 1 and

2 miles above the surface. Such an outcome vmuld amply repay the expenditure of

much time and labor in the preliminary steps required to reach this goal
;
yet it is

thought that the results contained in this report are such as to warrant the entering

upon their actual application at once, Avith the expectation that further experience

will merely improve upon the close approximations already secured.”

The author believes that increased equipment for observations of

this character, including a permanent station for theodolite observa-

tions at Washington, D. C., and the equipment of each of the first-

order stations of the Weather Bureau with a nephoscope will furnish

the basis for a more accurate s\"stem of weather forecasting. To this

end he recommends especially that the data collected be used in the

construction of auxiliary maps showing the atmospheric motions at

elevations of 3,500 and 10,000 ft.

Amount of chlorin in rain water collected at Cirencester, E.

Kinch {Jour. Cliein. Soc. \Londoi\\.^ 77 {1900)., JJo. J57^ pp. 1271-

1273).—The total rainfall, and its content of chlorin, is given for each

six months (October to March and April to September) from October

1, 1886, to September 30, 1900, together with averages for the winter

and summer periods and for II and 26 years. The averag'es are as

follows:
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Rainfall and chlorin content of rainvxder at Cirencester, England.

Rainfall,
inches.

Chlorin, in i

parts per
million.

Equiyalent
to NaCl, '

grains per
gallon.

Equiyalent
to NaCl,
lbs. per
acre.

Alean of 14 winter periods to March, 1900 ' 14.26 3. 55 0.412 : 19. 35

Mean of 14 summer periods to September, 1900 12. 78 2. 27 .261 10.40

Yearly averag'e of 14 years to September, 1900 27.04 . 2.91 .337 29.75

Mean'of 26 Ayinter periods to March, 1900 15.83 3. 76 .435
.302

21.29

Mean of 26 summer periods to September, 1900 14. 78 2.58 14.81

Yearly ayerage of 26 years, October 1, 1874, to Sep-
1Q00 ^ 30. 61 3.17 .369 36. 10

“It will be seen that the total deposit of chlorids is distinctly greater in the winter

months than in the summer months, this being largely dependent on the prevalence

of S. W. gales from the Bristol Channel. ...
“ Taking all the chlorids as being in the form of sodium chlorid, the yearly aver-

age deposit of common salt per acre for the past 26 years has been 36 lbs., and for the

past 14 years it has been nearly 30 lbs.
’ ’

Rain, river, and evaporation observations in New South Wales,

1898, H. C. Russell Public Ins.^ Met. Meio South Wales.

Pesults ofrain^ 'river and evaporation observations made in Mew South

Wales during 1898. Sidney: Government 1900.^pp. oop23o^ dgms. 7).

—

Rainfall and river observations at 1,581 stations, 1,517 of which are

voluntary, are reported in detail. Readings of tide gages at 3 places

are also reported. The average rainfall for the Colony during 1898

was 20.51 in., as against an average for 28 years of 21.85 in., being

the fourth successive drought year. The rainfall increases notably with

the location and elevation, the highest average rainfall recorded, 61 in.,

occurring just at the foot of a range of mountains 1,000 to 6,000 ft. high,

against which the trade winds blow. Observations on evaporation from

water surfaces at 10 places and also on wind movement at some of these

places are recorded. The evaporators used are thus described;

“The vessels used are tanks 4 ft. in diameter and 3 ft. deep set into the ground

2 ft. 11 in., leaving 1 in. above the ground to prevent surface water running in. The
float is of glass, and has a light brass tube extending upward through two guide holes.

Above it is a screw gage so constructed that contact can be made with the top of the

float rod, and the exact height of it to one-thousandth of an inch read off without a

vernier. This is effected by having ten threads to the inch in the screw and the head
working on it divided into 100, and therefore shoAving thousandths of an inch.”

The total evaporation recorded during 1898 varied from 33.993 to

82.933 in. The mean temperature of the Colony for 1898 Avas 62.6^ F.

As regards long-range forecasts in New South IVales, the author states:

“I am fully convinced that a complete record of the rainfall Avill enable us to fore-

cast the seasons with some show of success, provided, of course, that the extended
knowledge of our rainfall is concurrent with a careful study of Australian and tropical

weather, which is now in progress. . . . Further study will, there is reason to

exjAect, explain the reason for dry years and when to expect them.”

On the importance of aqueous vapor and carbon dioxid in their relation to

absorption by the atmosphere, K. Axgstkom {Ann. Plays., 4. ser., 3 {1900), Xo. 12,
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pp. 720-732, figs. 4).—This is an account of apparatus used and results obtained in S

investigations similar to those recently reported by Very (E. S. R., 12, p. 723) . Special
i

attention is given to absorption by carbon dioxid. It was found that in no case did ;

the absorption of terrestrial radiation by carbon dioxid exceed 15 per cent, and the
|

amount of absorption varied very little with fluctuations in the carbon dioxid con-
tent, provided this was not less than 20 per cent. The principal result of a decrease -

of the carbon dioxid content is a somewhat wider diffusion of the radiated heat.

Climatological atlas of the Russian Empire
(
U. S. Dept. Agr., Weather Bureau,

I

Monthly Weather Revieiv, 28 {1900), No. 8, p. 343).— ' Xb a memorial volume com-.
|

memorating the fiftieth anniversary of the foundation of the Central Physical Obser- i

vatory founded by the Emperor Nicholas I on April 1, 1849, the present director-

general, M. Rykatcheff, has published a magnificent folio atlas, in which, by means
of 89 meteorological charts and 15 graphical tables, he has presented the prominent

,,

features of the climate of the Russian Empire from Warsaw, on the extreme west,
|

to Bering Strait, on the east, and from Teheran, on the south, to the Arctic Ocean,
|

on the north.”

British, rainfall for 1899, H. S. Wallis {On the distribution of rain over the British

Isles during the year 1899. London: Edward Stanford, 1900, pp. 307, pi. 1, charts 4 ).

—

This, the fortieth volume of Symons’s British Rainfall, gives a brief account of the life

and wmrk of G. J. Symons, the founder of the British rainfall service, who died March
10, 1900, and records, data on rainfall collected by 3,500 observers. Besides the usual

detailed records of the results of the year’s observations, the volume contains a dis-

cussion of the average rainfall of the decade 1890-1899, as shown by observations at

a hundred stations well distributed over England, Scotland, and Ireland.

Summary of weather at the North Louisiana Experiment Station during
1892-1899, J. G. Lee {Louisiana Stas. Bui. 62, 2. ser., pp. 473-477).—A monthly
summary for each year of observations on temperature and precipitation.

Meteorological summary for 1899 {Maryland Sta. Rpt. 1900, p. IX).—A tabular

monthly summary of observations at College Park, Md.
,
on temperature and precipi-

tation. The mean temperature for the year was 54° F.; the highest, 98°, June 7, the
;

|

lowest, 4°, February 9. The total precipitation for the year was 45.8 in.
j

WATER—SOILS.

Principles of water analysis as applied to New Mexico waters,

A. Goss {Wew Mexico Bui. 65-106).—This bulletin reports and ;

discusses the results of analysis (sanitary and mineral) of 148 samples

of stream, spring, and well waters examined in the laboratory of the

station during the past 8 years. Analyses of 14 samples from sources

outside of New Mexico are given for purposes of comparison. The
bulletin includes the results of a continuation during 1899, in coopera-

tion with this Office, of a study of the fertilizing value of the matter

carried by the Eio Grande water, commenced in 1893 (E. S. R., 5,

p. 1002), and of similar studies of the water of the Pecos River and

other streams used for irrigation purposes in New Alexico. S

“ The total solids in the Pecos water are much higher than in the Rio Grande water,

averaging in the 6 regular samples analyzed 314.20 parts as compared with 44.11 for

the Rio Grande during 1893-94.^ The alkali is also correspondingly higher in the

^ The 3 samples of Rio Grande water analyzed in 1899 were from the small streams

which came down the river after periods of complete dryness, and were therefore

abnormally charged with alkali.
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Pecos, averaging 157.38 parts as compared ^Yith 22.09 parts for the Rio Grande. The
alkali in the Pecos water, like that in the Rio Grande, is all of the Avhite variety.

It is present, however, in such large amount that it would be very liable to cause

trouble in -a few years unless provision were made for draining the land and washing

it out,' or otherwise disposing of it.

“ The sediment in the Pecos water is much less than in the Rio Grande, averaging

.but 179.6 parts hi the former against 831.4 parts in the Rio Grande water even as

taken from the ditch. This has a twofold bearing. In the first place, it is a disad-

vantage from the standpoint of plant food. On the other hand, it is an advantage

from the standpoint of reservoir 'construction, as Pecos reservoirs should not fill up

nearly so fast as Rio Grande reservoirs.”

The practicability of pumping water for irrigation in the Rio Grande

Valley is discussed. Nearly all the waters of this valley contain a

large amount of lime. Water suitable for irrigation can generally be

found, although the water is of better quality in the valley proper

than at the edges of the same, where it is likely to be more highly

charged with alkali.

“ In the vicinity of Roswell, artesian water is found at a depth of from 200 to 300 ft.

The water of these wells, so far as analyzed, runs from 88 to 121 parts total solids.

This, while not so good as the water of the Rio Grande for irrigation, is very much
better than the water of the Pecos, and when used with judgment should be safe, as

the alkali present is all of the white variety. The considerable amounts of lime and
magnesia present make the water very hard, and for laundry purposes it would give

very much better results after being broken with soda.
’ ’

The purification of water, especially the removal of lime and
magnesia, K. Schierholz {Oesterr. Cliem. 7Acj.^ 3 {1900), iVo. 33, pp.
537-0 JfJf).—Tests of the methods of adding lime and soda to correct

hardness are reported. The addition of a slight excess of lime in the

cold was effective not only in removing the lime and carbon dioxid, but

also the magnesia except a trace. Soda removed both the free and

combined lime, but was without inffuence on the magnesia. Methods

of correcting hardness in waters containing sulphates of calcium and

magnesium in addition to carbonates were also tested. The results

indicate that such waters may be softened without the use of soda by

adding lime to remove magnesia and carbon dioxid, barium oxid to

remove sulphuric acid, and carbon dioxid or oxalic acid to remove the

remaining free lime.

Water supply and sewerage {Massachusetts Stccte Bel. Health Rpt.

1900, pp. 1-57li
).—This is a report to the legislature under provision

of State laws, and includes advice to cities and towns regarding water

supply, sewerage and sewage disposal, pollution of ponds and streams,

ice supplies, and rules and regulations for sanitary protection of

water supply; examination of water supplies; examination of rivers;

summary of water supply statistics; experiments on the puriffcation

of sewage and water at the Lawrence experiment station in 1895,

including report on tests of methods of sewage purification and filtra-

tion of water, the occurrence of iron in ground waters, and experi-

ments on methods of removal (by H. W. Clark); and a report on
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sewage purification of cities and towns in Massachusetts. The results

of chemical and microscopical examinations of 212 different sources of

water supply in use in various cities and towns of the State are given

in this report. The experiments on the purification of sewage were
devoted mainly to tests of rapid methods, especially the method of

subjecting the sewage to decomposition and purification in a tank

before applying it to a filter. The usual tables of water supply sta-

tistics are given, showing the number of towns supplied with water,

the quantity of water used, and a summaiy of the records of rainfall

and flow of streams.

Nitrification and catch crops, P. Boname {Rajj. An. Sta. A{/ron.

{Alauritius]^ 1898-99., I?]?. 83-9If
).—Experiments in continuation of

those of previous years (E. S. R., 9, p. 731) are reported. The follow-

ing table gives the principal results obtained in a study of the progress

of nitrification in a normal soil with or without the addition of nitro-

genous fertilizers and lime (calcareous sand):

Amounts of nitric nitrogen per 100 gm. of dry soil.

January
24.

February
12.

March 4. May 20. June 20.

Sulphate of ammonia (0.17 per cent nitrogen):
Ordinary soil

Mg.
7

Mg.
17

Mg.
27

Mg.
34

Mg.
41

Soil with 5 per cent of lime 8 46 66 120 140
Dried blood (0.17 per cent nitrogen):

Ordinary soil 18 37 50 69 91
Soil with 5 per cent of lime 21 102 131 126 140

Fertilizer (0.17 per cent nitrogen):
Ordinary soil 31 85

67
94 94 120

Soil with 5 per cent of lime 41 73 94 113
Xormal soil without addition of any kind (0.3 per
cent nitrogen) 6 6.8 6.8 11

Experiments with calcareous sand of 3 grades of fineness indicate

that up to 2 mm. in diameter the size of the grains is without effect

on the rate of nitrification. Lime applied at one-fifth the rate of the

sand was slightl}" more effective in promoting nitrification, Thomas
slag standing next to the sand in this respect, and sulphate of potash

third. Gypsum was practically without effect.

The rate of nitrification of some slowly nitrifjdng materials was

tested with the following results:

Amounts of nitrogen per 100 gm. of dry sod.

March 14. April 17. May 25.

Pea leaves: Mg. Mg.
22

Mg.
Without lime 11 24
With lime 20 37 43

Compost of cane leaves:
Without lime 8 14 19
With lime 8 18 19

Manure compost:
Without lime 10 16 24
With lime 11 19 25

Ordinary soil:

Without lime *. 4 9 11

With lime 4 11 11



WATER—SOILS. 837

New researches into Pouillet’s phenomenon (the heat developed

in wetting powders), T. Martini {Atti, R. Inst. Veiieto^ 59., pt. 2, p.

615; abs. in Phil. Mag. and Jour. /Sci., 5. ser.^50 {1900), No. 307, p>p.

618, 619).—Investigations are reported which show that there are cer-

tain substances, such as finely ground thermometer-glass, quartz, cal-

ciuhi carbonate, etc.
,
which moisten well with water or other liquids,

but which produce little or no heat under such treatment, while other

substances, like powdered silica, the silicates, ‘‘vegetable earth,” and

“artificial coal,” show decided rise in temperature when moistened with

water, alcohol, ether, etc., the rise in temperature being greater the

drier the powder. By carefully drying the materials the author

obtained much higher figures for rise in temperature in silica and

animal charcoal than were reported in a previous paper. ^ In the

author’s opinion the development of heat “is produced by the modifi-

cation that the liquid undergoes when absorbed by the powder, by

means of which modification the liquid is reduced to a condition of

lower molecular energy.” The experiments recorded are thus a con-

tribution to the new theory of solid solutions. An application of this

property of finely ground substances {Benetzungsiodrrne) to the exam-

ination of soils has been noted (E. S. R., 11, p. 1022).

Recent observations on the diluvial formation in the Nether-

lands with special reference to charting, II, H. Van Cappelle

{Meded. Geol. Netherlands, Commissie Geol. Onderzoek, 1900, No. 27,

pp. 25, figs. 3, chart 1).—In this, the author’s second paper on the

subject, he discusses briefly the position of the moraine covering, of

the sand, and of the loess formation in the Veluwe plateau in Gelder-

land. The moraine caps are infrequent and are sometimes covered

with sand or gravel. Both the sand and gravel are of preglacial ori-

gin, and have evidently been washed down from the hills, of which

there are many in this region.

The loess covers the tops of the hills, being thickest in the highest

parts, and gradually mixed more with sand in the lower parts. This

formation is extremely fertile and is known as the beechland because

of the great development of beech trees on this soil. A stratified

structure is apparent only when finer or coarser gravel has been mixed
with the cla3^ The loess is closely related to the German Rhine-loess,

and was laid down by the Rhine and the Yssel long before these

streams had cut out their beds to the present level.

The author concludes that this deposit took place during the time

that the second ice sheet approached the borders of the Netherlands

and when also the Swiss glaciers spread far beyond their present

boundaries.

There are two appendixes, in the first of which the physical struct-

ure of the Netherland loess is compared with other similar formations.

^ Phil. Mag. and Jour. Sci., 5. ser., 1899, No. 286, pp. 329, 330.
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The author finds that in Gelderland, where the loess rests on preglacial

sand and gravel, the loess contains a much larger amount of coarse

sand than where it rests on a chalk formation, as in Limburg. In

the second appendix are given the results of chemical analyses of

2 samples of loess.

The author gives a chart showing the location of the moraine caps

in a portion of the Veluwe plateau.—h. m. pieteks.

On the causes of the treeless conditions of the steppes, S.

Kravkov {Selsh. Klioz. i Lyesov.^ 196 {1900)^ Jan.^py^. 1-13).—This

article is essentially a criticism of the views of G. Tanfilyev relating

to the causes of the treeless condition of the steppes, which are

advocated by such authorities as A. N. Beketov and V. Y. Dokou-
chayev. The resume given of the views of T^nfilj^ev is as follows:

The geobotanical investigations of Tanfil^^ev have led him to the

conclusion that chernozem (black earth) everywhere lies on rocks rich

in lime and must be considered, from the nature of its vegetation, as

belonging to the calcareous soils. The presence of lime in considerable

quantity, as well as of an excess of common salt, is accompanied by
the development of a peculiar vegetation. The difference in the vege-

tation of calcareous and noncalcareous soils can not be explained by

the relation of these soils to humidity
;
nor are the heat properties of

the soils of essential importance in this regard. Consequenth" the

action of lime on the distribution of plants is chiefly chemical or due

to its solubility in water. Tanfilyev concludes that the cause of the

treeless condition of the steppes must be looked for in the character

of the chemical composition of the chernozem. The fact that the

latter lies everywhere on rocks rich in soluble salts, and especial]}" in

calcium carbonate, leads to the view that the treeless condition of the

steppes is closely connected with the abundance of these salts in the

soils of the steppes. Hence it follows that forests will be established

only in localities where the conditions favor leaching of the soils, ^.,

on the slopes of ravines and on divides. In invading the steppes the

forests descend from the divides along the declivities, advancing as the

reduction of the soluble salts proceeds. Taking into consideration

that chernozem lies everywhere on rocks rich in lime, and that the

forest collects and holds the moisture which permeates the soil under

it to a great depth, the author further infers that the forest soils must

be leached out to a greater depth than those of the steppes. As an

index of the degree to which this leaching has proceeded he selects

calcium carbonate, which is always a constituent of the normal cher-

nozem soils and subsoils and whose presence is easily detected by the

addition of an acid. By the aid of the “method of efi'ervescence

”

forest soils can be distinguished from those of the steppes.

—

p. fire-

man.
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FERTILIZERS.

The influence of the distribution of fertilizers on their action,

J. M. PoMORSKi {Ztschr. Landw. Yersucimo. Oesterr.^ 3 {1900)^ JSdj. 7,

pp. 61^-68Y pl8. 3).—Field and pot experiments with oats, barle}", and

celery are reported in which fertilizers (superphosphate, Thomas slag,

nitrate of soda, sulphate of ammonia, and kainit) were applied (1) as top

dressing, (2) in furrows and rows, (3) mixed with the whole of the sur-

face soil, and (d) at dih'erent depths in the soil. The results show that

the }deld was influenced not only b}" the kind and amount but also by the

distribution of fertilizers. The influence varies with the kind of plant

and fertilizer and depends upon the character of the root system, the

special fertilizer requirements of the plant, and the manner in which it

takes up its food. It is therefore of great practical importance not only

to determine the reJative eflectiveness of the diflerent fertilizers for each

soil, but also the method of application which will give the best results,

taking into account at the same time the influence of supplementaiy

fertilizers in modifjdng the action of the principal fertilizing ingredi-

ents required b}" the soil. It was found, for instance, in the experi-

ments reported, that superphosphate in small amounts in the upper

layers of the soil interfered with the action of nitrogen in sulphate of

ammonia. In other words, the action of sulphate of ammonia was

dependent upon the distribution of the other fertilizer in the soil. All

fertilizers gave better results when mixed with the soil than when
applied in la}^ers.

Field experiments with phosphoric acid in various forms, F.W,
Dafert and O. Reitiniair {Feldungungsversuche i’lber die ^Vr^A'lmg der

PILosjyhorsecure in verscliiedenen Form en, Yienna : Landioirthschaftlich

-

chemischen YersucJisstation^ 1900^ gyp. 23).—Field experiments with

diflerent samples of Thomas slag, superphosphate, Algerian phos-

phate, and degelatinized bone meal are reported. The phosphoric

acid of Thomas slag, having a high citrate solubility, was no more
efl'ective on either summer or winter grain than that of slag having a

low citrate solubility, the value of the slag being determined by its

total phosphoric acid content. The purchase of slag on its citrate-

solubility is condemned on both scientific and practical grounds. The
degelatinized l)one meal gave good results with summer grain. The
author therefore concludes that the results of pot experiments which

indicate that the phosporic acid of bone meal is of no value are unre-

liable. Algerian phosphate appeared to be of equal value with

Thomas slag for summer grain. The relative effectiveness of the

phosphoric acid in Thomas slag and in superphosphate was as 70 to

100 in experiments with oats and barley. The effectiveness of the

phosphoric acid in Algerian phosphate and bone meal was veiy nearly

the same as that of the phosphoric acid of Thomas slag. The relative
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value of the phosphoric acid in the various phosphates is calculated I

in this article from the increase in yield of grain. The author con- I
ij

siders calculations based upon the recovery of the phosphoric acid in jii

the crop to be entirely unreliable. !

The action of burnt lime and marl on light sandy upland soils, !

Neubekth {Deut. Lcmdin. Presse^ 27 {1900)^ No. 79.,]). 98S).—These sub-
j

<

stances were compared on peas in 1896 on inoculated and uninoculated i

soils. The burnt lime did not interfere with the action of the inoculat-
j

ing soil. The yield was larger when lime was used in connection with 1 i

inoculating soil than when marl was so used. When the lime and marl
|

were used alone the yield was decidedly less with the former than with ! !

the latter, due especially, it is claimed, to the action of the lime in
|

decomposing the organic nitrogenous matter of the soil and thus caus- *

ing its loss by leaching, and also to volatilization of ammonia by the

action of the lime. The nitrogen content of the crop grown with lime
|

was much smaller than that of the crop grown with marl. The peas were -
I

followed by buckwheat in 1897 and rye in 1898 and 1899. No further i

applications of lime were made, but all plats received like amounts of

stable manure each year. The effects of the liming were very marked
on the last crop of rye. The crop was poorest on the unlimed soil and

best on that which had received marl.

The results, it is stated, indicate the need of lime in such soil as that i

used in this test, but show that large applications of caustic lime may
prove injurious. Marl seems to be better suited to soils of this

character.
^

Analyses and valuations of fertilizers, L. A. Yoorhees and J. P.

Street {New Jersey Stas. Bui. pp. 52).—This bulletin reports

on the trade values of fertilizing constituents in 1900 and the results

of examinations of the standard materials supplying them, as well as

of home-mixed and factory-mixed fertilizers and miscellaneous ferti-

lizing materials. The cost, valuation, and purchase of fertilizers,

guaranteed and actual composition, and home mixtures and special

fertilizers are discussed. Analj^ses and valuations are given of 47 I

samples of standard raw materials, 300 brands of complete fertilizers,
|

17 samples of home and special mixtures, 25 samples of ground
j

bone and 31 samples of miscellaneous products. Materials examined

included, in addition to the mixed fertilizers, nitrate of soda, sulphate

of ammonia, dried blood, ammonite, dry ground ffsh, superphosphate,

muriate of potash, sulphate of potash, kainit, wood ashes, licorice root

ashes, land plaster, salt, marl, and muck. About 87 per cent of the

brands of fertilizers examined contained as much total plant food as

was claimed, but in only 71 per cent was the plant food distributed in

the proportions stated. The averages for all brands of copiplete fer-

tilizers examined during 1900 are as follows: Total nitrogen 2.41 per

cent, total phosphoric acid 11.03 per cent (available phosphoric acid



FIELD CROPS. 841

8.44, insoluble 2.59), potash 5.89 per cent; station valuation $20.77,

selling price $27.26.

From the data obtained ‘‘it appears that the manufacturers are

delivering on the average practical!}^ the same amounts of total plant

food as in 1899, in slightl}^ different proportions, but at an average

price per ton that is 49 cts. lower, notwithstanding the increase in

the wholesale prices of ammoniates.” The tendency noted in previous

reports toward furnishing less nitrogen and more phosphoric acid and

potash is still more marked in the average for 1900. The average

cost per pound of nitrogen in 5 samples of nitrate of soda examined

was 12.94 cts.; of 2 samples of sulphate of ammonia, 15.82 cts.; 3

samples of dried blood and ammonite, 14.17 cts.
;
13 samples of ground

fish, 13.66 cts. The average cost per pound of available phosphoric

acid in 17 samples of superphosphate was 4.09 cts. The average cost

per pound of potash in 5 samples of muriate of potash, 4.11 cts.; of 1

sample of sulphate of potash, 4.77 cts.
;
and 1 sample of kainit, 3.37 cts.

Nitrate of soda and sulphate of ammonia, R. Waringtox {Ann. Agron., 26

{1900), No. 11, pp. 530-561).—This is a translation from the English by E. Demoussy

of an article which has already been noted in the Record (E. S. R., 12, p. 529).

Inspection and analyses of fertilizers, W. F. Hand et al. {Mississippi Sta. Bui.

64, pp. 31).—This bulletin contains brief statements regarding the collection of sam-

ples, the management of the fertilizer control during the season of 1899-1900, expla-

nations of terms used in fertilizer analyses and of the valuation of fertilizers, sugges-

tions regarding the form of certificate to be used on samples sent for examination

and of guaranties to be used on packages of fertilizers, and tabulated analyses and
valuations of 211 samples of fertilizers examined during the season of 1899-1900.

Another warning- in regard to compost peddlers, W. A. Withers {North Car-

olina. Sta. Bui. 173, pp. 83-90).—The purpose of this bulletin is to repeat a warning

given in an earlier bulletin (E. S. R., 9, p. 123). This warning is emphasized by
pointing out the defects in 2 fertilizer formulas which have been offered for sale in

North Carolina. The bulletin also contains a list of books and other publications

relating to fertilizers which the author recommends to those desiring information on
this subject.

FIELD CROPS.

Field experiments, J. G. Lee {Louisiana Stas. Bui. 62, 2. ser .

,

pp. JtS3-J{73).—Results secured in cultural and variety tests and in rota-

tion experiments are here recorded. An account of the three-course

rotation of corn, oats followed b}^ cowpeas, and cotton has been previ-

ously noted (E. S. R., 7, p. 398). Data are here given for the crops

grown during each of the }^ears 1889 to 1899. A part of the experi-

mental plats has been regularly manured. An examination of the

results obtained shows that “the fertilized half has been built up 400 to

500 per cent in 11 years while that without fertilizer has gained from
12 to 25 per cent.”

In a test of 27 varieties of cotton, the largest yield of seed cotton

was afforded by Hawkins Prolific, closely followed by Texas Bur,

17622—No. 9 4
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Truitt Improved, Jones Improved, and Hog-erman. King was theS
earliest maturing variety. *
Twelve varieties of wheat were grown on (1) deep red sandy soil and 1

(2) light gray sandy soil. The tabulated results show an average 1
yield for the 12 varieties of 22.08 bu. per acre on the red sandy soil S’

and 12.26 bu. per acre on the light gray soil. The variety Eclipse, '

followed by Tuscan Island and Currell Prolific, gave the best yields
j

on the red lands. 1

Of 27 varieties of corn tested, Mosby Prolific, Gondy Improved, |*

and Cocke Prolific, with yields of 37, 36.7, and 31.9 bu. per acre,
^

respectively, took the lead in productiveness. Shallow level cultiva- I

tion gave the best results in culture experiments. C

The value of irrigation water in addition to the natural rainfall was ?

tested for sugar cane, corn, cotton, sorghum, tobacco, cowpeas, and

watermelons. Equal areas for each crop were selected and ^ of each

area irrigated. It was assumed that the soil for sugar cane required

for its best growth 25 per cent of moisture, corn 10 to 12 per cent,

cotton and cowpeas 6 to 8 per cent, tobacco and sorghum 8 to 10 per

cent, and watermelons 4 to 6 per cent. As nearly as possible these

percentages of moisture were maintained for each crop by irriga- "

tion. The cowpeas did not mature pods in this experiment. The i?

accompanjdng table shows the results per acre on the irrigated and
:|

unirrigated portions of the remaining plats:
"

Results of irrigation.

Sugar
cane.

Corn. Sorghum. Seed
cotton.

Cured
tobacco.

Water-
melons.

Irrigated
Tons.
11.50
3.44

Bushels.
20.85
10.44

Tons.
3.42
1.98

Pounds.
1,892
1,548

Pounds.
1, 204
'751

Pounds.
18, 834
9, 632Nonirrigated

The cane grown on the irrigated plat had a higher sugar content and j

percentage purity than that grown on the unirrigated. During the S

progress of the experiment it was found that the moisture content of t

25 per cent was too high for the sugar cane on red sandy soil and the

amount was therefore reduced to 14 to 16 per cent. It is believed that

the difference in yields between the irrigated and unirrigated plats, as

shown by the table, would have been more strikingly in favor of

irrigation had fertilizers been used.

Experiments with bright leaf tobacco consisted of fertilizer and

variety tests and a comparison of home-grown with Virginia-grown

seed. In the fertilizer test the addition of nitrogen materially increased

the yield. Phosphates and potash used either singly or combined gave

but slightly increased yield over no manure. Sulphate of ammonia
was not as effective as a source of nitrogen as cotton-seed meal, nitrate

of soda, or dried blood. Virginia-grown tobacco seed with but 1
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I

exception gave better results with 11 varieties of tobacco than home-

!

grown tobacco seed.

Other data are included on the growth of sugar cane, cowpeas, forage

crops, *and grasses and clovers.

^ Results of fertilizer experiments with sulphate of ammonia,
Kloepfer {Fahlingh Landiv. Ztg.^ 1^9 [1900), JFos. 10^ pp. 376-38If^

Jigs. 3; 11., pp- 396-JJ)6., Jigs. 3; 13^pp>. figs. 2).—The results

obtained in fertilizing potatoes, sugar beets, and fodder beets with

ditferent amounts of sulphate of ammonia are reported, the data being

considered from the standpoints of yield and financial gain. With
potatoes the best yields of 4 varieties tested and the largest financial

gains were obtained with the variety Prof. Wohltmann, when 200 kg.

of sulphate of ammonia was applied per hectare. The yield was at

the rate of 26,384 lbs. per acre and gave a net profit of ^91.70. In

the case of sugar beets, the largest jTeld of beets and tops was obtained

by the application of 400 kg. of ammonium sulphate per hectare, but

the greatest amount of sugar was obtained from the plat where only

300 kg. per hectare had been applied.

The varieties Tannenkriiger and Eckendorfer were used in the

experiment with fodder beets. The greater yield was afforded by
Tannenkriiger when ammonium sulphate was used at the rate of 400

kg. per hectare.

Fertilizer experiments with Thomas slag and nitrate of soda
supplementary to barnyard manure, Lilieisthal {Flihling '^

s

Landw,
Ztg.,J^9 (1900), Fo. 7, pp. ‘265-270, Jig. 1, plan 1).—Experiments were
made in supplementing liberal applications of barnyard manure for

white cabbage, fodder beets, and a species of cabbage-turnip, with

applications of 400 and 800 kg. of Thomas slag per hectare, of 200 kg.

of nitrate of soda, and of a mixture of 200 kg. of nitrate of soda with

800 kg. of Thomas slag. The experiment was conducted on marsh
soil, which proved detrimental to the best working of the nitrate of

soda. Both the smaller and the larger applications of Thomas slag

alone gave largely increased and financially profitable yields with each

of the different crops grown. The use of 800 kg. of Thomas slag and

200 kg. of nitrate of soda, while giving slightly increased yields with

fodder beets and cabbage turnips, was accompanied in each instance

by financial loss. It is concluded from these experiments that supple-

menting the phosphoric acid of stable manure with Thomas slag is

desirable.

Inoculation of soils, G. W. Herrick (l\Iississipp)i Sta. Bui. 63,

gyp. 11, figs. 2).—In the experiments here recorded hairy vetch ( Vida
mllosa) was sown on 3 contiguous plats of soil at the station suppos-

edl}^ free from root tubercle germs. The first plat was inoculated with

«oil taken from an old field in which vetch had been previousl}^ grown.
The inoculated dirt was scattered in the drills after the vetch had been
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sown and both covered with soil. The second plat was used as a con- d

trol. The third was sown with seed which had been, treated with a
J

water extract of infected soil. All plats were cultivated alike. Tuber-
|

cles were especially abundant on the vetch roots in plat 1; they were I

less abundant on plat 3, and were but feebl}^ developed in the control , i

plat. The yield from the plat inoculated by scattering dry earth in
|

the drills was 79 lbs., from the control plat 49 lbs., and from the plat
|

inoculated with water extract 64.5 lbs. \

Some general remarks on methods of inoculating soils, etc., are

added.

Researches on the culture of blue lupines, P. P. Deherain and

E. Demoussy {A?m. Agron.^26 {1900)^ No. i?p. 169-196^ Jigs. 2).

—

Pot and field culture experiments covering 3 years were made with

blue lupines. The following are the more important conclusions based

on the results obtained: Blue lupines will grow on either acid or alka-

line soils. The presence of carbonate of lime in the soil is not an

obstacle to their development. They are incapable of utilizing the

gaseous nitrogen of the air without exterior aid. Blue lupines, like
|

white lupines, often develop root nodules which are of little value in
(

furnishing nitrogen to the plant. Lupines frequently thrive without i

there being nodules formed on their roots. Nitrogen in these cases |l

may be furnished by the association of alg^e and bacteria, which form
|

organic material that may be directly assimilated by the plant. 1

Neither the bacteria most favorable to the formation of useful root
;

nodules on blue lupines nor the alg« and bacteria favorable to the

formation of organic matter which can be taken up by the plants are

widespread, a fact which often accounts for the pool’ growth of blue

lupines in certain districts.

Varieties of cotton, E. R. Lloyd {Mississippi Sta. Bui. 62, pp.
8).—Twenty-four varieties of cotton were grown in 1899. Detailed

data are given regarding the yield, value, and commercial classification
||

of each. The 6 varieties giving the highest total money value per -

acre were Roby Prolific, Hawkins Jumbo. Smith Improved, Ozier Big
,

Boll, King Improved, and Kemper Co. Cotton. i

A summary of the results obtained in variety tests of cotton for

each of the years 1889-1899 is included. This summary shows that

the foreign varieties of cotton tested at the station have been of minor

value. Long staple varieties of cottons when grown on hill lands have

made smaller yields and given lower total values per acre than medium
or short staple sorts. Varieties grown for a number of years on the

northern border of the cotton belt mature earlier than when grown
farther south. The yield and the length and value of the staple are

greatly increased by the richness of the soil. This is said to be true

especially of the long staple varieties. Further work at the station in

variety testing is to be discontinued for the present.
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Potato improvement and culture, M. Fischer {Fulilhig's Landw.

Zt(j.^ 1^9 {1900)^ Fos. <9, j)j)- 301-307^ figs. J^; 9^ pj). 31^,3-35^^ figs. 6;

10., pp. 369-373).—Variations in the development of vines and tubers

within* the same variety, due to the form, size, or starch content of

tubers used for mothers, were studied, as was also the ability of potato

tubers to inherit and transmit individual characteristics. Similar

work by the author has been previously noted (E. S. R.
, 10, p. 1039).

Tubers weighing between' 60 and 70 gm. each were divided into 2

lots, the first of flat round tubers containing between 18.21 and 19.85

per cent of starch, and the other of long round tubers havingv only

11.83 to 13.79 per cent of starch, and these used for seed. Both the

vine development and the yield of flat round potatoes were much less

than that of the long round tubers. A comparison of 2 typical pota-

toes showed that if the yield of vines and tubers from the flat round

potatoes be taken as 100, the weight of the vines from the long round

tubers would be 142 and the weight of the tubers 216. Further

experiments substantiated these results, and showed further that flat

round potatoes high in starch content used for mothers produced a

much larger proportion of tubers of a flat round form and having

a high starch content than were obtained from planting- long round

potatoes low in starch content.

An explanation is given of the relation between form and starch

content of potatoes. The zone richest in starch in potatoes lies next

to the outside of the tuber. The inner part of the tuber is much
poorer in starch. Other things being equal, the tuber having' the

greatest outer starch zone in proportion to the inner part or mark of

the tuber will be richest in starch. The flat round potato should

therefore contain more starch than the oblong form of equal weight,

and this hypothesis is substantiated by analjTical results. The matter

of form is therefore considered of importance in selecting tubers for

improvement on the basis of starch content. Considerable data are

presented showing the relation of form of seed planted and product

yielded.

In a comparison of nitrate of soda and ammonium sulphate, alone

and in combination with superphosphate, as a fertilizer for potatoes,

the best yields and greatest profits were obtained when the ammonium
sulphate was used. Generally superphosphate was used at a loss.

Experiments wxre made in planting large potatoes, whole and cut

in halves, in comparison with small potatoes. Large potatoes in both

cases gave an increased yield over planting small tubers. After

deducting the cost of the seed, the large potatoes cut in halves

resulted in a loss and the large whole potatoes a gain over planting'

small tubers.

Lime experiments with potatoes on light marsh soil, Liliexthal
(FuJiling'^s Landw. Ztg.^Ifi {1900)., JFo. 13^ pp. 1^59-1^,63., fig. 1).—Two
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varieties of potatoes were grown on light marsh soil poor in lime.^

Four plats were used in each test. Plat 1 was used as a check. The||

others received marl, loamy marl, and quicklime, respectively. Marl
was used at the rate of 112 cwt. per hectare and quicklime at the rate

of 54 cwt. per hectare. One of the varieties of potatoes grown, the
I

Hamburger Egg potato, proved too tender for successful growth in
,

j

the fresh marsh soil, and its culture resulted in decreased yields and

financial loss except where ground marl was used. With the other I

variety of potato, the Bruce, increased yields were obtained with all i

the different forms of lime, but the greatest net profit with this variety, i

$68.58 per hectare, was obtained on the plat given the ground marl.

A table showing the amount of marl to apply on land when the marl

contains different amounts of calcium carbonate is given.

Experiments in the culture of the sugar beet in Nebraska, H. H.
Nicholson and T. L. Lyon (NehrasJca Sta. Bui. 67.^ pp. 17-21, figs,

2).—This bulletin summarizes the results secured during the season in

cultural, fertilizer, and variety tests with sugar beets. As in previous

trials (E. S. R., 11, p. 839), the experiments have been carried out on

a large scale on the Standard Cattle Company’s beet sugar fields at

Ames, in the Platte River Valley.

Heav}^ clay soils have produced better beets both in years of average

and of excessive rainfall than sandy loam soils, though they did not

mature so rapidly. In selecting land for sugar beets the authors

advise choosing a clay soil. Shallow cultivation 3 to 4 in. deep through-

out the season, with the rows 18 in. apart and the plants 8 in. distant in

the row, has again given the most satisfactory results. ‘‘A plan that

gave very satisfactory results was to allow 18 in. between every fourth

row and 15 in. between the others. This plan admits of horse cultiva-

tion if a four-row seeder and cultivator are used.”

The author states that

—

“Of the varieties tested during 1898 and 1899, on both heavy and light soil, the

best were the original Kleinwanzlebener, Pioneer Kleinwanzlebener, Vilmorin,

Drumez Elite, and Knauer. * * * The use of commercial fertilizers and of barn-

yard manure increased materially the yield per acre, but not the sugar content or

purity of the beets. The advantage to be derived from the use of commercial ferti-

lizers is not sufficient to pay for their cost. With barnyard manure, however, the y
case is entirely different, and its use either for a previous crop or directly for the beet

crop is very profitable.”
J

Experiments with wheat, 1900, F. C. Burtis and J. G. Kerr 3

{Oklahoma Sta. Bui. Jfi^gyp. 26-4,8).—Experiments are recorded con-

sisting of earK, medium, and late plowing; early, medium, and late

seeding; growing wheat continuously on the same soil with and with-

out manure, and tests of varieties.

In the first experiment, ground from which a crop of oats had been

harvested was divided and sections plowed July 19, August 15, and
September 11, respectively. The section plowed July 19 turned up
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moist and mellow; that plowed August 15 turned up more or less diy

and lumpy. Both these sections were harrowed at intervals after

plowing until seeding time. The section plowed September 11 was

i weed}b It turned up lumpy, and was dry as far down as the plow ran.

Rains which had greatly benefited the earlier plowed section were

without measurable effect on this. Repeated disking, harrowing, and

rolling was necessary to get it into any kind of shape. It is estimated

that about 8 times the labor was put on it that would have been needed

had the ground been moist at the time of plowing. All the sections

were seeded September 15. The wheat in the earlier plowed section

germinated promptly and continued to grow without check. On the

late plowed sections many plants perished for want of moisture, and in

the summer following the crop matured later, was more seriously

affected by blight, and the grain was more shriveled. The 3delds from

the different sections averaged as follows: Earl}^ plowed 31.32 bu.,

medium plowed 23.18 bu., and late plowed 15.3 bu. per acre.

“An important point to consider in connection with late plowing for wheat is the

weeds on the ground, that help take its moisture and go to seed, making foul ground

for future crops. Where this experiment was situated the soil was unusually free of

weed seed, but some were present. On the August plowing the weeds were scat-

tered and a part of them had gone to seed, but many of them were not matured. On
the September plowing the weeds had gone to seed, but were not thick on the ground.

Preventing weeds going to seed, and ridding the land of others that are started and

destroyed by the frequent harrowings on early plowing, will well pay for an extra

effort to do early plowing, to say nothing about the increase in yields of wheat that

are obtained.”

In the experiment to test the relative merits of early, medium, and

late seeding, plats were seeded September 15, October 18, and Novem-
ber 15. The ^fields obtained from the different seedings were as fol-

lows: Earl}r seeding 36.8 bu., medium 31.81 bu., and late 23.17 bu. per

acre. The grain from the late seeding weighed 7 lbs. less per bushel

than from the early or medium seeding. With late seeding, especially

on poorl}^ prepared, land, about i bu. seed per acre more than usual

was required. In 6 former trials at this station the November seeding

ranged in ^fields from 1 to 13 bu. per acre, the October seeding 1 to 30

bu., and the September seeding 15 to 19 bu.

Wheat has been grown continuously since 1892 on the same ground
without manure. In 1898 one-half of the land was manured with barn-

3^ard manure at the rate of 15 tons per acre. The results obtained for

the 2 seasons 1898-99 and 1899-1900 show yields of 30.6 and 36.8 bu.

per acre, respectivel3", on the manured part, and 12 and 18.1 bu. per

acre, respective!}", on the unmanured.

Of 17 varieties of wheat grown in 1900 Sibley New Golden gave the

largest yield, 11.5 bu., and Big English the smallest, 37.7 bu. per acre.

The following varieties, most of which have been grown at the sta-

tion for 6 years, are recommended: Soft smooth wheats .—Early Red
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Clawson, Fultz, German Emperor. Soft learded ivheats.—Fulcaster,

Missouri Blue Stem, Ne^Y Bed Wonder. Hard smooth loheats ,—Red
Russian, Oregon Red. Hard learded vSieats.—Sible}" New Golden,
Turkey Eversaw.

The moisture content of the plats plowed on different dates in these

experiments was determined at various times from July 19 to Ma}^ 14

following, and a record kept of the rainfall. On August 7 the plowed
land had 5 per cent more moisture than the unplowed; on the 30th,

the difference was 10. 3 per cent. The moisture content of the unplowed
land at this time was between 8 and 9 per cent, and the soil Avas too

dry to plow readil}^ ‘‘September 11, three da}^s before the date of

seeding, the early plowed ground contained 16.8 per cent of moisture,

the medium plowed 13.9, and the late plowed only 7.7 per cent—4.3

per cent less than the amount required to germinate wheat readily,

while the early plowed contained 4.8 more than the required amount.”

Manured land did not seem to retain any more moisture in these

experiments than unmanured.

Field experiments with wheat, J. F. Hickman {Ohio Sta. Bui,

118, 213-^38).—The variety and cultural experiments with wheat

begun by the station in 1893 and reported on up to 1897 (E. S. R., 9,

p. 1046) have been continued and are here reported in detail for 1899

and averaged for the whole period. At the station farm Poole, Mealy,

Red Russian, and Early Ripe of the smooth varieties, and Nigger, Cur-

rell Prolific, Gypsy, and Egyptian of the bearded i^'arieties haA^e given

the highest yields. The A^ariety Valley seems especially adapted to

rich alluAual soils. For upland soils Poole, Mealy, Red Russian, Nig-

ger, and ImproA'ed Poole are recommended. “ In a single experiment

conducted on good clay land in Cayuhoga Count}", the Velvet Chaff

wheat gave better results than any other of the 10 under test.”

So far as the station’s observations ha\"e gone, no A^ariety of wheat

has been found fiy proof, but Mealy, Mediterranean, Fulcaster, and

Clawson are among the sorts considered most resistant to the Hessian

fiy. Replies to a circular of inquiry regarding the resistance of the

Mealy A^ariety of wheat to the Hessian fiy are included in the bulletin.

The range in date of ripening of the different A^arieties of wheat

tested has rarely exceeded 12 days. The conclusions reaching regard-

ing the A"arious cultural features under test are as follows:

“Higher average yields have been produced where the quantity of seed used

reached 9 and 10 pk. per acre on moderately productive clay soil.

“Wheat grown upon ground sufficiently seeded to produce the highest yield per

acre has given highest average Aveight per measured bushel. The lightest Aveight

wheat has been groAvn Avhere land Avas seeded more lightly.

“Better results have been secured by seeding in this latitude from the 12th to the

20th of September than by earlier or later seeding.

“ Wheat one year old, if it has been kept in a suitable place and is of fair quality,

will likely be as good to use for seed as new wheat.
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“Spring wheat, with present condition of Ohio soils and climate, is not likely to

prove successful. After repeated trials on rich, alluvial land and upon the thinner

clay land our experiments have proved failures, both in quantity and quality of

wheat produced.”

Report of the agriculturist, E. R. Lloyd {Mississippi Sla. Rpt. 1900, pp. 15-19 ).

—

A report of variety tests with cotton (see p. 844) and wheat, fertilizer experiments

with cowpeas, and culture experiments with sorghum, cowpeas, and corn. Sor-

ghum drilled alone and cut after the heads had nearly ripened yielded 10,333 lbs.

of cured hay per acre. When drilled with cowpeas the total yield of cured hay was

7,250 lbs. per acre. Sown broadcast together the yield was 8,207 lbs. per acre. The
greatest yield of grain was obtained when corn was allowed to ripen on the standing

stalk.

Report of the assistant agriculturist, R. S. Shaw {Montana Sta. Bui. 24, pp.

145-150).—Outline of the work of the year with the tabulated yields, etc., of 66 vari-

eties of wheat, 44 of oats, and 21 of barley.

Report on farm work at the Momohaki, New Zealand, Experiment Station,

F. Gillanders {New Zealand Dept. Agr. Rpt. 1900, pp. 231-247).—This report briefly

describes the manner of carrying on the work and gives the results obtained in tab-

ular form. The experiments comprise variety tests with cereals, grasses, potatoes,

and root crops, and a fertilizer test on mangel-wurzels.

Deep-rooted plants for green manuring {Hessische Landw. Ztschr., 70 {1900),

No. 48, pp. 664, 665).—A popular article referring to results obtained by different

investigators of the subject.

Fenugreek (Trigonella phoenum graecum) as a soil improver, G. D’Ancona
{Staz. Sper. Agr. Ital., 33 {1900), No. 4, PP- 357-364).

Grasses for permanent meadows on marshy soils, C. Nissen {Landw. Wchnbl.

Schleswig-Holstein, 50 {1900), No. 48, p. 827).—Brief notes on a number of desirable

and undesirable grasses for this purpose.

Grasses for pastures and meadows, Tancre {Landw. Wchnbl. Schleswig-

Holstein, 50 {1900), No. 51, pp. 869-872).—The value of different grasses for these

purposes is discussed and various grass mixtures suggested.

Historical notes on hop culture in the Altmark, Bruhne {Landw. Wchnschr.

Prov. Sachsen, 2 {1900), No. 45, pp. 411, 413).—Popular historical notes on hop cul-

ture in the region of the Province of Saxony known as the Altmark.

Experiments with potatoes, A. Jager {Deut. Landw. Presse, 27 {1900), No. 96,

pp. 1155, 1156).—Results of variety tests for the years 1898 to 1900.

Potash for potatoes {Agr. Jour. Cape Good Hope, 17 {1900), No. 11, p. 665).

—

A popular article on the need of potash in the soil for the successful growth of the

potato.

Special potato trials {New Zealand Dept. Agr. Rpt. 1900, p>p. 255-263).—A report

on a test of 111 varieties of potatoes grown at Waihao and Wyndham. The results

are given in tabular form. Among the best yielding varieties were Dalmahoy,White
Rock, Carter Abundance, and Burwent, with yields of over 11, 10, 9, and 8 tons

per acre, respectively.

Does nitrogenous manuring of sugar seed beets have an injurious effect

on the succeeding progeny? PI. Wilfarth {Bl. Zuckerrubenbau, 7 {1900), No. 7,

pp. 105-110).—A review of the literature on this subject does not show that this

common practice is harmful.

The recent practice of disregarding the established laws in sugar-beet
culture and its injurious effects {Bl. Zuckerrubenbau, 7 {1900), No. 23, pp. 362-

367)

.

—This article is an extract from a lecture on the subject and treats of the man-
ner and time of plowing for sugar beets, the distance at which the beets should be

planted, and when and how the thinning should be done.
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The daily root work of sug-ar cane {Rev. Agr. Reunion, 6 {1900), No. 10, pp. 431- %
440).—The discussion of the subject in this article is based on the results of an inves- I

tigation of the composition of sugar cane by J. D. Kobus, Director of the West Java

Experiment Station.

Tobacco culture and industry, E. Bouant
( Culture et indusirie du tabac. Paris:

J. B. Bailldire cO Son, pp. XII 347, figs. 104).—The culture, technology, economic

importance to the State, and the use of tobacco from a hygienic standpoint are con.

sidered in this work. Under culture, chapters are given on statistics, soils and manures,
harvesting, and enemies of tobacco; and under technology, chapters on the manu-
facture of cigars, snuff, chewing tobacco, and secondary products.

Report ofwheat raisers, J. Fields
(
Oklahoma Sta. Bui. 47, pp. 3-25).—Letters of

inquiry requesting information regarding wheat farming were sent out by the station

to farmers in the Territory, to which 118 replies, representing 18 counties, were

received. These are summarized. They indicate that the soil for wheat in Okla-

homa should be plowed early and deep and well worked before seeding. The seed-

ing should be complete before October 15. Pasturing vigorously growing wheat in

the fall has been found profitable by many farmers. Grading up seed wheat by the

use of a fanning mill is regarded as profitable. Losses from insect ravages have been

slight, but rust has frequently affected late wheat. ‘
‘ Hard wheats as a rule are pre-

ferred in the western counties and on the uplands. Soft wheats are grown in the

eastern counties. Rotation is generally preferred to continuous culture for wheat,

and the beneficial effect of manure is mentioned in many cases.”

Culture experiments with, different square-head varieties of wheat, Edlek
{Landw. Ztschr. RJieinprovinz, 1 {1900), No. 24, pp. 277-279).—A brief review of the

different experiments in this line from 1895 to 1899, inclusive.

The value of varieties of g-rain with a low stooling* quality for breedings

purposes {Deid. Landw. Presse, 27 {1900), No. 101, p. 1207).—A discussion of results

obtained by Schribaux.

HORTICULTURE.

Cabbage—fertilizers, varieties, shipping; cauliflower—varieties

and shipping, B. C. Pittuck and S. A. McHenry {Texas Sta. Bui. 57.,

^
If’,.figs. Ifi).—General directions are given for growing and mar-

keting cabbage and cauliflower, including a financial statement of the

sale of a carload of cabbage shipped by the station to Kansas City, and

an estimate of the cost of growing an acre of cabbage. This is placed

at $12.85. Kesin-lime mixture has been one of the most effective

remedies used against the cabbage worm, and seemed to drive the \

harlequin bugs away from the plants for a few days. The hot blast

blow torch was used successfully for killing both bugs and worms.

In the variety tests with cabbage, Stein Early Flat Dutch gave the

largest yield per acre, 28,981 lbs., followed by Autumn King and

Frotscher Superior Large Late Flat Dutch, with a yield of 25,935 and

25,810 lbs. per acre, respectively. The experience of the station,

coupled with previous observations, show that Danish Ball Head will

not withstand a greater degree of cold when the plants are young than

the average variety. If the heads are two- thirds grown They stand

more cold than an}" other variety tested. “For extreme hardiness in

all stages of growth Frotscher Superior Large Late Flat Dutch has

proven better than any other variety.”
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The coldest weather at the station generally comes between February

15-25. By planting early maturing varieties about August 1 and forc-

ing growth b}" the liberal use of fertilizers, it is thought the crop may
be matured before the February freeze occurs. The 2 varieties, Early

Jersey IVakelield and Frotscher Superior Large Late Flat Dutch, were

used in testing the relative merits of commercial fertilizers, barnyard

manures, and ashes for cabbage. The effects of the barnyard manure

were noticed about 2 weeks' after it had been applied, while the com-

mercial fertilizers produced no noticeable effect on the growth of the

plants until about 6 weeks after the date of application. With the

fertilizers and combinations used with both varieties of cabbage, the

best and cheapest yields were obtained from the plat fertilized with

stable manure at the rate of 20,000 lbs. per acre.

The experiment in growing cauliflower was practically a failure,

owing to the damage to the crop by cold and the failure to apply

manures. This crop is considered, however, a profitable one to grow,

but heavy manuring, as with cabbage, is considered essential to success.

The methods of culture emplo^^ed and the results obtained in a test of

5 varieties are recorded. ‘‘Early Snowball proved to be the surest

header and earliest variety in the test.” Late Italian Giant was a good
variety.

The use of chemical manures on garden vegetables, G. Truf-

faut and Dexaiffe {Joitr. Soc. JS^at. Hort. France^ J. ser.^ 1 {1900)^

Dec.^ ])p. 868-871).—The authors conducted experiments with ferti-

lizers on vegetables, using theoretical formulas based on the anatyses

of the vegetables. Preliminary to the experimental work, a large

number of vegetables were grown and analyzed when they had reached

their maximum development, and a part of these data are reported.

Tests were conducted in 1898 and 1899, different vegetables being

fertilized with large amounts of fertilizers compounded as noted above.

The soil used was rich in organic nitrogen and lime, but relatively

poor in potash and phosphoric acid. Based upon the results obtained

the authors have prepared the following general fertilizer formulas

for different sorts of vegetables:

For beets, cucumbers, carrots, radishes, parsnips, turnips, salsify,

potatoes, pumpkins, and squashes, a fertilizer containing 8.3 per cent

nitrogen, 11.5 per cent potash, and 11.1 per cent phosphoric acid; for

garlic, shallots, onions, leeks, and chives, a fertilizer containing 5.65

per cent nitrogen, 20.1 per cent potash, and 10.35 per cent phosphoric
acid; for eggplants, peppers, and tomatoes, a fertilizer containing 7.65

per cent nitrogen, 17.2 per cent potash, and 11.2 per cent phosphoric
acid; for cabbage, lettuce, corn salad, sorrel, spinach, artichokes, car-

doon, asparagus, celeiy, and white beets, a fertilizer containing 9.65

per cent nitrogen, 5.95 per cent potash, and 13.15 per cent phosphoric
acid; and for strawberries, beans, lentils, and peas, a fertilizer contain-

ing 1.05 per cent nitrogen, 8.2 per cent potash, and 17.5 per cent

phosphoric acid.
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Top-working apple trees, G. H. Powell {Delaware Sta. Bui. IfS,

pp. 16^ figs. W).—A popular discussion of the methods and advan-

tages of top-working apple trees. Using a hardy, vigorous, straight-

growing variety as a stock on which to top-work the permanent
orchard, the advantages of the method are summarized as follows:

“It provides a healthy, strong trunk for all varieties, corrects the poor growth of

some, overcomes the tenderness of others in the far north, and sometimes makes a

stronger system of roots. It gives the grower a chance to select the buds or scions

from trees of steady productiveness, hardy foliage, and highly colored fruit. It is

said to hasten fruitfulness.

“The stock should be of a vigorous-growing variety as free as possible from body
troubles. The Spy makes an ideal stock, and the Ben Davis, Baldwin, Lily of Kent,

Tallman Sweet, and Astrachan are in use. Seedling fetocks are undesirable, as no 2

of them are alike. . . . Pody budding seems to be the most desirable method.”

Experiments on the use of nitrate of soda in the culture of

grapes, E. Marre {Prog. Agr. et Yit. {Ed. EEst)^ {1900).^ No. 50.^

pp. 716-7W).—Nitrate of soda was used in the culture of a number of

varieties of grapes on different soils. The average increase in the

yield of the nitrate over control plats was a little more than 23 per

cent. The conclusions of the author are practically as follows: Nitrate

of soda,whether used alone or combined with barnyard manure or com-

mercial fertilizers, always increased the yield at a profit. Dry weather

diminished the beneficial action of nitrate of soda, which was most

effective after rains. Applying nitrate at 2 different times and work-

ing it into the soil seemed to give the best results. The nitrate was
most effective in the presence of phosphatic manures.

Experiments with manures on vines, E. Zacharewicz {Prog.

Agr. et Yit. {id. EEst)^ 21 {1900)^ No. 51., p>p>. 753-760).—The value

of nitrate of soda in addition to phosphoric acid and potash for vines

was determined in plat experiments in 3 different localities. The
fertilizers were applied between the rows and worked in. The addi-

tion of the nitrogen to the phosphoric acid and potash greatly increased

the yields in every instance, besides hastening the maturit}^ of the

fruit and improving its quality. It is believed that this effect will be

best obtained when the potash and phosphoric acid are applied broad-

cast between the rows in December or January, and the nitrate of soda

in March or April, and thoroughly worked into the soil.

The herbaceous vine graft, Trabut {Bui. Agr. Algerie et Tunisie, 6 {1900), No.

11, pp. 307,308, fig. 1).—Budding in August and the English or Lafleur method of

herbaceous grafting are described.

Crossing and hybridizing, F. Dorner {Amer. Florist, 16 {1900), No. 657, pp.

752, 753).—Paper read by the author before a late meeting of the Indiana Horticul-

tural Society.

New food yam, Dioscorea fargesii, D. Bois {llev. llort, 72 {1900), No. 24, pp.

684, 685, fig 1).—This yam, which has been grown to a limited extent in private gar-

dens, is described. The vine is hard3^ The tubers are spherical and rather small.



HORTICULTURE. 853

develop at a shallow depth, are easily harvested and of good quality, though inferior

in this latter respect to Dioscorea batatas.

The “cheyote,” Sechium edule, L. Trabut {BuJ. Agr. Algerie et Tunisie, 6

{1900) 22, pp. 617-62^, Jig. 1).—Directions for the culture and uses of the

cheyote, or vegetable pear.

Report of the horticulturist, S. M. Emery {Montana Sta. Bui. 24, pp- 125-144) >

—

An outline is given of the Avork of the year with orchard fruits and strawberries.

Lists are given of the apples, pears, crabs, cherries, apricots, prunes, and plums set

in the orchard and the number alive after the severe winter of 1898-99.

A test was made of the value of root-pruning two-year-old aj^ple trees according to

the Stringfellow method, as compared with those treated normally. Out of 20 trees

root-pruned according to the Stringfellow method 12 failed to come out alive in the

spring of 1899, while out of 80 unpruned trees only 24 failed to come through the

M'inter. It is stated in this connection that the winter of 1898-99 was the most

severe in the history of the station and that of the 20 root-pruned trees only 4 could

be classed as especially hardy. The results are considered so favorable that further

experiments along this line will be undertaken.

The report on strawberries covers the tabulated data secured in a test with 61

varieties.

The content of plant nutrients in apples and pears, E. Hotter {Ztschr.

Landw. Versuchsic. Oesterr., 3 {1900), pp. 533-585; abs. in Ztschr. Untersuch. Nahr. u.

Genussmtl., 3 {1900), Xo. 12, p. 833).—The average compostion of the ash of 20 vari-

eties of apples and 13 varieties of pears is recorded. The apples were slightly

richer in total ash and nitrogen than the pears, but contained only about half as

much sulphuric acid. Otherwise, the composition of the two was very similar.

Plum in Kansas,with a chapter on prunes {Topeka: State, 1900, pp. 159).—This

consists of a large number of articles compiled from horticultural journals, bulle-

tins, and reports, by W. H. Barnes for the Kansas State Horticultural Society. The
work also contains reports of man}^ Kansas plum growers. The articles selected

treat of the botany, pollination, culture, varieties, insects, and diseases of plums,

etc. The chapter on prunes is taken largely from California and Oregon sources. It

is not expected that prunes can be grown with profit in Kansas, but it is thought

that there is a large opening for the plum industry.

California navel lemon {California Cult., 15 {1900), Xo. 26, p. 402, fig. 1).—The
origination of an absolute seedless lemon is reported. Illustrations of the new
lemon and of cross sections are given.

Olive culture, AV. J. Allen {Agr. Gaz. Xew South Wales, 11 {1900), Xos. 10, pp.

829-836, pis. 5, figs. 5; 11, pp. 1020-1022, figs. 4; 13, pp. 1059-1074i pis. 11, figs. 4 )>

—

Popular article dealing with the history and propagation of olives, soils, transplant-

ing, cultivation, pruning, varieties, oil making, pickling, etc. In the Wagga olive

orchard the varieties Bouquettier and Correggiola have been found superior to all

other varieties in the production of oil, and these are recommended for planting.

Fruit tree culture in pots, J. Hudson {Garden, 58 {1900), Xo. 1507, pp. 264,265,

figs. 2).—Fruit houses, potting and pruning trees, and varieties of peaches, plums,

cherries, pears, and apples best suited for growing in pots are noted.

Forcing- fruits under glass, AV. Turner {Amer. Gard., 22 {1901), Xo. 318, p.

58).—Forcing in borders and in pots is considered and a list given of early, midsea-

son, and late varieties of peaches, nectarines, pears, plums, apples, and figs suitable

for the purpose. The temperature at which the house should be held at different

periods in the growth of the fruit, methods of watering, pruning, etc.
,
are also con-

sidered.

The cocoa tree; its culture and management in all countries of production,

H. JuMELLE {Le caccaoyer; sa culture et son exploitation dans tons les pays de production.

Paris: Augustin Challamel, 1900, pp. 211, figs. 19).—A comprehensive treatise on the
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botany, chemistry, commerce, culture, and the insects and diseases of the cocoa

tree and its products; and on the countries which produce cocoa. The work is

prefaced by a brief historical discussion pertinent to the subject.

The manuring of coffee, A. Lehmax {Planting Opinion, 6 [1900), Ko. 47, pp.
796-799).—A lecture on the subject, with suggestions regarding experiments.

Coffee, its preparation and effects, Goodfellow {Planting Ojrinion, 5 {1900),

No. 4S, pp. 821, 822).—A popular article, giving statistics on the production and con-

sumption of coffee, and discussing the constituents of the properly prepared article

and the methods of its preparation.

Tests of small fruit, J. Troop {Indiana Sta. Bui. 83, pp. 107-114)-—Data are here

recorded for tests of 82 varieties of strawberries, 32 raspberries, 18 blackberries, and
1 dewberry, in continuation of work previously reported with these fruits (E. S. R.,

10, p. 1042) . Of the raspberries grown Miller, Cuthbert, Columbian, Golden Queen,

Alj:)ha, Conrath, Eureka, Kansas, and Nemaha are recommended for both market
and home use. Subsoiling for raspberries is advised. Lucretia is the only dewberry

recommended for general cultivation. Of the blackberries grown Agawam, Early

King, Erie, Snyder, and Taylor are considered the best for the family garden.

Strawberries, F. S. Earle {Alabama College Sta. Bui. 109, p)p. 39-51)

.

—Descriptive

notes and cultural data are given on 34 varieties grown at the station, and suggestions

given regarding the establishment of a strawberry plantation. Earlier Avork Avith

strawberries at this station has been recorded in E. S. R., 10, p. 552.

Strawberry culture, E. Hechler {Per Erdheerfreund. Erfurt: J. Frohberger,

1898, pp. 126, figs. 14).—Practical directions for the culture and rational use of differ-

ent A^arieties of straAvberries for domestic use and the trade. Some 40 recipes are

gKen for utilizing the fruit.

Resistance of strawberries to frost, E. Y. Wilcox {Montana Sta. Bui. 22, pp.

17-21).—Preliminary work on this subject has been preAuously reported (E. S. R.,

11, p. 247). In the author’s further inA^estigation it has been found that with those

varieties of strawberries in which injury from frost Avas greatest, “the seeds AA’ere

most exposed or were situated in A'ery shalloAV depressions of the strawberry pulp.

On the other hand, in those varieties which did not suffer from frost, the seeds were

protected by being embedded so deeply in pits of the plant that they were practically

surrounded by the pulp. Betvveen these 2 extremes there Avas found a regular series

of graduations represented by varieties in Avhich the seeds were embedded in pits in

the pulp of varying depth.”

Viticulture and wine making* in Algeria, J. Bertrand {Bui. Agr. Algerie et

Tunisie 6 {1900), Nos. 9, pp. 223-253, figs. 6; 10, pp. 265-301, fig. 1).—A general arti-

cle coA^ering soils, A^arieties, manure, culture, diseases, etc., and the manufacture,

storage, and commerce of wine. One jiart is deAmted to the phylloxera and the

reconstruction of A^ineyards. The financial aspect is also considered.

Culture of caoutchouc in Brazil, L. Furquiai d’Alaieida {De V exploitation du

caoutchouc au Bresil. Brussels: Oscar Schepeus A* Co., 1900, pp. 24).—Countries and

plants which produce caoutchouc and methods of cultivating, harA^esting, extracting,

and preparing for market are considered.

Grafting experiments with Malvacege, H. Liaileaiuth {Gartenfiora, 50 {1901),

No. 1, pp. 8-11).—Malvastrum capense and Lavaiera arhorea were grafted oiiAbutilon

thompsoni. In both instances the scions greAV rapidly and bore yellow A’ariegated

leaA^es. Cuttings from the scions were made, some of Avhich the author succeeded in

rooting. These also produced the characteristic yellow A'ariegated leaA’es of Abutilon

thompsoni.

A new clematis with fragrant flowers, D. Bois {Jour. Soc. Nat. Ilort. France,

4. ser. {1900), Dec., pp. 865-868, fig. 1 .)—The author describes Clematis buchaniana.

Both the leaA^es and flowers of this plant are ornamental and the flowers are A^ery
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fragrant. The blooming period begins about September and lasts until freezing

weather.

Daffodils, T. Barr {Jour. IIorL, 53 {1900), Xos. 3718, p. 396; 3719, p. 416).—

K

historical sketch.

•Notes on the honeysuckles, E. A. Popexoe {Amer. Gard., 33 {1900), Xo. 318,

p. 57)..—The character and method of propagation and culture of a number of shrub

and twining species of Lonicera are reported.

The raising of orchids from seed {Gard. Chron., 3. ser., 38 {1900), Xo. 735, pp.

350, 351).—Details of a successful niethod of growing orchids from seed.

Methods for growing seed from Phlox divaricata. Daphne cneorum, Toxi-

cophloea thunbergi. Yucca filamentosa, M. Lobner {Gartenflora, 50 {1901), Xo.

3, pp. 44-48, Jigs. 5).—The successful methods of the author in fruiting these plants

are outlined.

International Congress of Rose Growers {Jour. Soc. Xat. Hort. France, 4- ser. 1

{1900), Oct., pp. 693-740).—In addition to the official proceedings of the society, the

text of the following papers, which were read at the meeting of the society in Paris,

June 14, 1900, is given: Classification of roses, Virger; Are there races of roses?

Viviand-Morel; Hybridity, Allard; The influence of scion on the stock; The different

forms of roses and their characteristics, Meyran; Study of the better varieties of

China roses adopted by the congress, Meyran.

DISEASES OF PLANTS.

Some field experiments with formalin, M. B. Thoimas (Ptog.

Indiana Acad. Sci. 1898, pp. 62-6Jf ).—An account is given of field

experiments with oats for the prevention of smut by treating the seed

with Y per cent solution of formalin, after which the seed was sown
broadcast. Untreated oats were sown at the same time, and so far as

early appearances were concerned no difference could be observed as

a result of the treatment. The mature plants from the treated seeds

were slightly smaller than those from the untreated ones, but the amount
of grain produced was the same in both cases. Upon ripening, the

plants of the untreated seed showed 6 per cent smutty heads, while

there was not a trace of smut to be found on any of the plants grown
frorff^e treated seeds.

In experiments with corn in which the grain was soaked in a 1 per

cent solution, the seeds were delayed somewhat in their germination,

but the early attacks of smut were totally prevented by the treatment.

Later infection during the growth of the plant wa.s not prevented by
the use of the fungicide.

Seed treatment for the prevention of beet diseases, M. Hoff-
mann {Deut. Landw. Presse, 27 {1900), Ko. 66, pp. 819, 820).—An
account is given of experiments in which the effect of seed treatment

on the germination of seed and the prevention of some of the diseases

of beets were investigated. Different lots of beet seed were soaked
for 20 hours in a 1 per cent solution of carbolic acid, for 30 minutes
in concentrated sulphuric acid, after which they were washed in fresh

water and milk of lime; for 20 hours in a 2 per cent solution of l}"Sol,
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and for 2 hours in a 1 per cent solution of calcium chlorid. The
results of the germination tests of the treated seed are shown, com-
parisons being made with seed soaked 6 hours in water. With the ;

exception of the seed treated with l}"Sol, the germination of the other

lots of treated seed exceeded the check, while the number of diseased
.

plants was less.

A second series of tests is reported, in which the effect of treatment

on diseases is shown. Normal seed gave 23.3 per cent of diseased

plants, and treated seed gave the following percentages of diseased
|

plants: Soaked in concentrated sulphuric acid, as above, 12.5 per cent; *

seed removed from seed ball and treated with sulphuric acid, 11.3 per

cent; soaked 21 hours in Bordeaux mixture, ,20 per cent; shelled and

soaked in Bordeaux mixture, 16.6 per cent; soaked for 21 hours in a

copper sulphate-soda mixture, 12 per cent; shelled and soaked in a !

copper-soda mixture, 9.2 per cent; shelled seed untreated, 10.7 per
1

cent diseased. i

As a result of his investigations, the author recommends as the best ;

and surest method of treatment the soaking of the seed in sulphuric

acid, as described above. The efficiency of the treatments with calcium

chlorid, copper-soda mixture, and carbolic acid is in the order named.

The last named should not exceed a i per cent solution. The experi-

ments in shelling seed showed that the advantage derived from the

treatment does not compensate the additional cost.
|

The rotting of greenhouse lettuce, G. E. Stone and B. E. Smith i|

{2fassachusetts Hatch Sta. Bui. 69., pp. J^O^pls. figs. 9^ dgins. 7).—
|

The forcing of lettuce, which has become a very important industry in
j

Massachusetts, is liable to great loss on account of a number of para-

sitic diseases to which the plants are subject. The authors have been !

carrying on the investigations for 5 years relative to a cause of these
|

diseases and means for their prevention. Their experiments have at

last been brought to such a point of completeness as to warrant pub-
]

lishing the results in detail. The technical portions of their investi-
|

gations have been already published (E. S. R., 12, p. 761).
|

As the result of their studies it was found that great confusion has

existed as to the cause of a number of diseases of lettuce. The fungus

most generally described as causing lettuce diseases is Botrytis md- i

garis. This fungus is said to occur rather rarely as a parasite on well-

grown lettuce. It is commonly associated with the diseases indefinitely
|

known as ‘‘damping off',’’ mildew, black root, and rot. The most

serious disease of forced lettuce is that called “ drop.” This disease

has been found to be caused by the fungus Sclerotinialdertiana^vfhioh.

has not previously been described as occurring on lettuce, but is known
to cause similar diseases on a number of other plants. It is a fungus

that spreads through the soil and does not yield to the ordinary methods

of prevention. It is an active parasite, attacking and killing every
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plant with which it comes in contact. The presence of a white mold

at the base of the plant, rotting the leaf bases and the stem, and a sud-

den collapsing of plants, distinguish this disease from the Botiytis

diseases with which it has been confused.

• Another disease which is due to a species of Rhizoctonia, in which

the lower leaves are first attacked, moist brown spots occurring, and

the leaf blade rapidly rotted away, is briefly described. In this dis-

ea*se the center of the head becomes a black, slimy mass. A brief note

is also given on a bacterial disease, which so far the authors have not

met with in their investigations.

An extended account is given of experiments conducted for the con-

trol of the ‘
‘ drop ” and Rhizoctonia diseases by sterilizing soil.

Experiments show that where f to f of an inch of sterilized sand or

earth is used as a covering to the buds the amount of disease is reduced

17 per cent; 1 in. of sterilized sand or earth reduces it 87 per cent;

and when 2, 3, or I in. have been sterilized there is no disease what-

ever, when the plants had not been infected from contaminated material.

The sterilization of soil is affected by heating it to about 160° F.

Other methods of preventing these diseases were investigated, but

aside from sterilization none were efficient. Freezing the soil had no

effect upon the drop disease, and the development of the sclerotia was
considerably accelerated by freezing. Drying the soil has a similar

effect. The sterilization method of treatment will have no value upon
such diseases as the Botrytis, mildew, bacterial rot, etc., which can be

readily prevented by proper management of the crops, spraying, etc.

Orange culture and diseases, J. Boko (Mid, Bot. Dept. Jamaica,^

n, ser.^ 7 (1900), AT?. 7^0-11^2).—This paper gives an account of

orange culture and diseases in Malta. The principles of culture are

briefly outlined and the diseases treated under the heads of insect dis-

eases, those caused by fungus parasites, those due to errors in assimi-

lation or unsuitable surroundings. Among the insects noted as most

troublesome are 2 species of flies (Hcdteroi^Tiora capitata and H. his-

panica), and numerous scale insects. Of the fungus diseases described,

the black blight or fumago, due to Meliolapenzigi, the gummosis due

to a number of species of Fusarium, Cladosporium, etc., and to the

attacks of Polypovus obliqmos, are described at some length. The dis-

eases due to imperfect assimilation and improper surroundings are

briefly described. Among these diseases are mentioned withers or

lupa, which is the sudden death of part or the whole of a tree caused

b}" the sudden occurrence of cool breezes after a protracted sultry

calm in the hottest days of summer. It is said to be purely a phys-

ical disease, and frequent irrigation is suggested as the only reined}^.

Other diseases are brontosis, which is a name given to a disease caus-

ing the sudden death of trees in the winter; anthomania, the produc-

tion of an extraordinaiy quantity of flowers; anthoptosis, the fall of

17622—No. 9 5
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flowers without blooming; and carpoptosis, the fall of }^oung fruit.

These diseases seem to be due to defective nutrition and are largely

influenced by the meteorological conditions of the season in which
they appear.

A fig disease, G. Massed {Gard. Chron.,3. ser.^ 38 {1900)^ Wo. 706^

jy- fig- 1)-
—A fig disease, due to Cercospora hoUeana^ is described.

The fungus is of wide distribution, being known to occur throughout

the entire Mediterranean region, in Austria, and also in Argentina.
!

The leaf of the plant is the part most generall}^ attacked, the fruiting

branches of the fungus formings^live-green patches on the under sur- i

face of the leaf. On the upper surface, over these discolored areas,

the leaf assumes a brown or russet tinge, eventually turning yellow

and dropping. When a loss of foliage occurs on a large scale, the 1

fruit is arrested in its development and also falls off at an early stage.
j

In some instances the young fruits are attacked. Although a very f

destructive parasite when present in quantity, it appears that no serious
'i

attempt has been made to arrest its progress beyond collecting and
i

burning its diseased fallen leaves. It is thought that spraying with
J

Bordeaux mixture would doubtless be of service in preventing the
j|

spread of the fungus, if done in sufficient time.
j|

The sulphuring of grapes, F. Simonet {Vigne Amer.^ 3^ {1900),
|

Wo. 5, gyp. lJf3-lW)-—The author reports upon a number of trials of a t

method of applying sulphur to the Othello variety of grapes. This
j

varietj^ is said to be extremely sensitive to the ordinary application of
j

sulphur for the prevention of mildew. As a result of the experiments
j

it is shown that these, or other very sensitive varieties, may be sue-
j

cessfully treated for the prevention of oidium by applying the sulphur
1;

in what is termed the Garanger method, better known as ‘‘Grison
!

liquid.” This consists of boiling for 6 hours a mixture of equal
j

parts of sulphur and recently slaked lime. The liquid is decanted off,
I

and to each liter of the mixture from 40 to 60 liters of water are added.
ii

Four sprayings during the season are recommended.
|

Mercury in the products of vines sprayed with the mercurial
I

mixtures, L. Vignon and J. Perraud {Sci. Amer. Sup., l^O {1900),

Wo. 1363, p>. 30338).—On account of the rather wide use of corrosive

sublimate as a fungicide, the authors have made an investigation of
|

products of the grape to ascertain the percent of mercury in them.
j

Draft wine, press wine, lees, the residuum, and the grapes themselves,

from vines which had been treated with various fungicides containing
^

corrosive sublimate, were investigated. The results of analyses show
j

that the products of the fermentation of grapes treated with mercu-

rial mixtures in the proportions tested contained only minute traces of
|

mercury and consequently could be used without danger.
,
The effect

|

on the plant, however, showed that the use of corrosive sublimate was
j

decidedly detrimental.
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On the preventive treatment of smuts of cereals,' G. Aeiete {Staz. Sper. Agr.

ItaL, 33 (1900), Xo. o^ptP- 405-429).—The literature of seed treatment for the j^reven-

tion of smuts of cereals is briefly reviewed and an account given of experiments of the

author in -which copper sulphate, potassium sulphate, sodium sulphate, potassium

permanganate, and formalin Avere used. The results of the different trials are given,

from Avhich it appears that all the fungicides exercised a beneficial effect in reducing

the amount of smut, the best results being obtained when the seed Avas treated for 12

hours Avith a 5 per cent solution of copper sulphate, or 30 minutes with a 10 per cent

solution, the results being jAractically identical. An extended bibliography of the

subject concludes the paper.

Treatment of seed oats for smut, E. Y, IVilcox {Montana Sta. Bui. 22, pp.

24, 25).—The cause and appearance of smut are described, and an experiment in

which formalin Avas used as a preventive of oat smut is outlined. The oats Avere

soaked for 2 hours in a solution of formalin, 1 lb. to 50 gal. of water. Comparisons

AA'ere made Avith ordinary copper-sulphate treatment, the seed being soaa’u upon

contiguous areas. In its deA^elopment from the grain treated Avith copper sulphate,

smutty heads Avere numerous and conspicuous; Avhile among the oats groAAui from

the seed treated Avith formalin, but 2 or 3 smutty heads Avere found in a plat of about

2 acres.

Combating- the corn smut (TJstilag-o maydis), S. David {Selsk. Khoz. i Lyesov.,

197 {1900), June, pp. 553-566).—By a series of experiments the author found that

weak solutions of formaldehyde do not affect the i^OAver of germination of corn, but

the spores of the corn smut are killed by such solutions. As the most suitable

strength of the solution of formaldehyde, the author recommends one of 0,1 percent,

to Avhose action the seeds should be subjected for 4 to 5 hours.

—

p. fieeaian.

Potato scab, E. A". AADlcox {Montana Sta. Bui. 22, pp. 22, 23).—K brief descrip-

tion is giA'en of potato scab, together Avith results of a number of experiments for its

preA’ention. The comparative value of gypsum, sulphur, corroswe sublimate, and

formalin as means for the preA’ention of potato scab w^as tested. The results show^ed

that formalin was not only the most efficient, but, being nonpoisonous, is easily

handled.

Red mold of hops, X. H. Haaimond {Jour. Southeast. Agr. Col. Wye, 1900, No. 9,

pp. 19, 20)

.

—The cause of this disease, wffiich seriously affects the quality and yield

of hops, is said to be the mildew of the lea\"es, Sphxrotheca castagnei. Applications

of sulphur or solution of potassium sulphid are recommended.
Orobanche cumana, Y. Soukochev {Selsk. Khoz. i Lyesov., 196 {1900), Jan., pp.

15-26 ).

—

This parasite causes great injury to the suntloAver in southern Russia. The
author describes the germination and deA^elopment of the plant parasite and the

measures of combating it. The chief remedy is the pulling out of the parasite as

soon as it shoAvs itself and begins to blossom. This parasite suffers from the attacks

of the fungus Urocystis orobanches and of the fly Phytomyza orobanchia.—p. fieeaian.

Root knot of the peach, AY. A. Bouchee {New Zealand Dept. Agr. Bpt. 1900, p.

334 )-—An account is gh^en of the occurrence of a disease of peach trees that is doubt-

less the same as croAvn gall. It is thought to haA^e been introduced from California

with a lot of peach seeds.

Bacteriosis of walnut, AA^. A. Bouchee {New Zealand Dept. Agr. Bpt. 1900, pp.

334, 335 ).—A description is given of a bacterial disease of cultivated w^alnut trees.

It is apparently the same as that occurring in California, which has preAuously been
noted (E. S. R., 11, p. 261).

A new injury to trees, Auffenbeeg {Oesterr. Forst u. Jagdw. Ztg., 18 {1900), No.

50, p. 396 ).

—

Injury to A^egetation about Avorks erected for the manufacture of calcium

carbid used in acetylene making is noted.

New disease on Caragana arborescens, A. Yachea^ski {Selsk. Khoz. i Lyesov.,

196 {I960), Mar., pp. 663-666 ).—The fungus discoA^ered on the Caragana is taken by
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the author to be a new species of the genus Phleospora, and he proposes the name
Fhleospora camganee for it. The new species most resemoles, in its external appear-

ance, P. oxyacanthx. To protect the Caragana from the fungus, the author recom-

mends the careful removal of the fallen leaves and the spraying of the trees in the

spring with Bordeaux mixture.

—

p. fikeman.

Basal rot in narcissus, AV. Crawford [Jour. Hort., 52 {1900), No. 2691, pp. 347,

34s)
.—A description is given of what is said to be one of the most destructive root

diseases of narcissus. The name basal rot has been applied to this disease and in the

author’s opinion it is due to a species of Penicillium. The first indication of the dis-

ease is in the brown markings on the bulbs. These may be very slight or change

the whole outer appearance into a discolored mass. AVhile the fungus is ordinarily

considered a saprophyte, the author believes it to be the true cause of the disease

and recommends for its prevention the frequent rotation of crops and the use of com-

mercial fertilizers.

ENTOMOLOGY.

Proceedings of the twelfth annual meeting of the Association

of Economic Entomologists {U. S. Dejpt. Acjr.., Division of Ento-

mology Bui. n. ser.^'pj). 10%, gyls. %^fig. 1).—At this meeting, held

in New York City June 22, 23, 1900, the following papers were read:

Objects of the Association of Economic Entomologists, C. P. Gillette

(pp. 5-15).—This p^per is the address of the vice-president and con-

tains a discussion of the objects of the Association.

The estahlishment of a new beneficial insect in California, L. 0.

Howard (pp. 16, 17).

—

Scutellista cyenea was brought to this country

from Cape Colony by C. P. Lounsbury upon twigs infested with

Lecanium olew. Previous attempts had been made in colonizing this

parasite (E. S. R., 10, p. 1058).

Beneficial worh of HypeTaspis signata, L. 0. Howard (pp. 17, 18).

—

Brief notes on the agency of this insect in reducing the numbers of

Pulvinaria acericola (E. S. R., 12, p. 160).

Some effects of early spring applications of insecticides on fruit trees,

E. P. Eelt (pp. 22-25).—Experiments were conducted in fighting the

San Jose scale with mixtures of kerosene and crude petroleum in water

in 20 and 25 per cent solutions, potash, whale-oil soap, and hydrocyanic-

acid gas. The spraying was done on April 11 and the fumigation on

April 19-21 on a mixed orchard of 100 ^mung pear, peach, and plum

trees. The results indicated that crude petroleum seriously injured

the trees under certain conditions. The mechanical dilutions of this

substance up to the strength of 25 per cent appear to be harmless if

applied before the buds open.

The relations of Pimpla conguisitor to Clisiocampg americana, C. M.
Weed and TE IT. EisJce (pp. 33, 31).—This parasite is reported as

attacked when nearly full grown by a secondary parasite, Theronia

fulvescens. Pimpda conguisitor occurs both as a primary and as a

secondary parasite of the tent caterpillar.

Observations on Diabrotica H-gnmctata, A. L. Quaimtance (pp. 35-

10).—This beetle was reported as abundant in Georgia. The first
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adults were seen March 12, the first signs of injury on May 2, and

the first pup?e May 8. The insect was observed on a large number of

food plants. Laboratory observations were made on the egg-la}fing

habit and the extent of the life c}"cle. Experiments were conducted

in planting corn deep, shallow, early, late, with an excess of seed in

the hills, and drilled; plats were also planted with seed corn soaked in

strong kerosene emulsion, diluted kerosene emulsion, chlorid of lime,

or soaked in tar and in sjulphur made adhesive by moistening with

molasses; 1 plat was treated with kainit at the rate of 2,000 lbs. per

acre; another plat was sprayed with kerosene emulsion around the

hills; tobacco dust was also placed in each hill of 1 plat. The seed

corn soaked in strong kerosene emulsion was considerabl}^ injured and

a larger percentage of larva3 was noted in the plats treated with kainit

than in other plats. None of the methods of treatment except late

planting had any appreciable efi'ect in reducing the number of larv^.

JS'otes on some African tichs^ C. P. Lounshury (pp. 41-49).—A brief

discussion of Amhlyomma hehxeum^ Ilyalomma cegyptius^ PMp>icepalus

decoloratus^ P. evertsi^ Onithodoros savignii^ and Argas persicus.

JPotes on CoccidcB of Georgia^ W. M. Scott (pp. 49-54).—Brief notes

on about 40 species of Coccidee observed in this State.

Adotes upon the destructim green-pea louse for 1900^ 7E G. Johnson

(pp. 55-58).—The brush and cultivator method is reported as being a

simple and rather effective means of destroying Alectarophora destruc-

tor, No practical spraying method has been found.

llydrocyanic-acid gas as an insecticide on loio growing pilants,, E. D.
Sanderson and C. L. Penny (pp. 60-66).—This paper contains a record

of experiments in fumigating small plants in the field and in boxes.

(See E. S. E.,12, p. 162.)

Notesfrom Delaware,, E, D, Sanderson (pp. 66-72).—Brief notes on

a number of injurious insects, including the horse bot fi}^, green-apple

aphis, destructive green-pea louse, and ladybird beetles.

Aphelinus fuscip>ennis^ an important p>arasite upon the San Josesccde

in Eastern United States^ W, G, Johnson (pp. 73-75).—Brief notes on

the extent of parasitism of the San Jose scale by this parasite.

Entomologiced notes from Colorado,, C, P, Gillette (pp. 76-80).—In

experiments to test the extent of spring migration of the codling moth,

a number of larvae were found under bands around trees, but not suffi-

cient to warrant the adoption of this method for combating the first

brood. Brief notes are also given on the peach-twig borer, woolly

aphis, San Jose scale, California mite, and Laphygmafiammaculata.
Notes on insects of economic importance for 1900^ TE G, Johnson

(pp. 80-84).—Brief notes on asparagus beetles, destructive green-

pea louse, Mediterranean flour moth, and San Jose scale.

Insects of the year in Ohio,, E, 21, Wehsteo^ (pp. 84-90).—Brief notes

on the Hessian fly, fall army worm, Carneades tessellata,, C, insignata^
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onion thrips, destructive pea louse, Myoclirous denticollis^ Ilarpalm
caliglnosus^ and Saj^erda vestita.

Notes from California^ C. W. Woodworth (pp. 90-94).—Notes on
Lecanmm olew^ the San Jose scale, codling moth, peach-twig borer,

ph5dloxera, and Typhlocyha comes.

Notes from Canada^ J. Fletcher (pp. 94-96).—A brief account of

Cacoecia rosaceana and some of the common insect enemies of roots,

vegetables, cereals, forage plants, trees, and shrubs.

First report on insect pests for 1899, F. V. Theobald {Jour,

Southeast Agr. Col. Wye^ 1900^ No. <9, ^l-Jt-8, figs. 25).—The
author discusses the habits, life history, and remedial measures against

the asparagus beetles ( asgocvragi and C. 12-punctata). Among
the natural enemies of the first species the author mentions ladybirds,

lace-wing flies, and Anthocoris nemoriim. Hand picking of the larvae is

recommended in gardens which are badly infested with these insects.

Chickens and ducks also render valuable service in reducing the number
of the beetles.

A species of thrips is reported as injurious to the scarlet runner

bean. Infested plants are readily discernible by the fact that the

lower petals become rapidly shriveled from the attacks of this insect.

A detailed description is given of the species, and brief notes on its

life history. For combating this species, and also Thrijps pisivora.,

the author recommends the destruction of all bark and rubbish under

which the insects might hide and the use of such insecticides as pyr-

ethrum and tobacco.

The author worked out anew the complete life history of the hop
aphis {Phorodon humidi). The eggs of this species are found in win-

ter on prune trees, and from these eggs viviparous wingless females

are hatched, of which there were 3 generations. During June winged

viviparous females were produced, some of which migrated to hops.

In the fall female and male migrants returned to the prune trees,

where the insect hibernated in the egg stage. The author believes

that the cultivation of prunes and plums in the neighborhood of

hop gardens is partly responsible for unusual outbreaks of the hop

louse. Brief notes are also given on Melolontha vulgaris as an enemy
of the hop. The burdock moth {Gortyna fiavago) is reported as hav-

ing caused considerable damage to tomatoes. The larvae of this insect

enters the stems of various other plants beside the tomato and burrows

upward in the central pith. The recorded food plants of the species

are ragwort, burdock, dock, and thistles. The author presents brief

notes on the considerable number of injurious insects, among which

mention may be made of flea-beetles on cabbage and other garden veg-

etables, apple-blossom weevils, wheat midge, and pear midge.

The Hessian fly in 1899 and 1900, F. M. Webster {Ohio Sta.

Pul. 119^p>p>- 237-2JA).—The Hessian fly was unusually destructive to
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wheat in Ohio during the fall of 1899 and the spring of 1900. The
conditions which were favorable to the relative abundance of the

Hessian fly were the decrease in the number of its natural enemies,

a mild autumn, and a severe drought which retarded the development

of the fall brood to such an extent that the flies emerged in time to be

most destructive to late sown wheat. The Hessian fly emerges about

one month earlier in the fall over the northern parts of the State than

in the southern parts. Throughout Ohio, except in the northwest

and southwest portions, the rainfall in August, 1899, was below the

normal. During September the temperature was low and heavy rains

occurred on the 18th and 25th of this month. Soon after these rains

the fall brood of the Hessian fl}^ emerged and attacked the young
wheat which required a longer time than usual for germination on

account of the drought. The author believes that the Hessian fly will

probably continue to be very destructive for another season. It is

possible, however, for the farmer to regulate to some extent the time

of sowing wheat by the weather conditions, remembering that the fall

brood of the Hessian fly emerges within a few days after a heavy

rainfall. It is not advisable to sow wheat for 2 successive years on

the same ground and it should be remembered that the Hessian fly

attacks rye and barley as well as wheat.

The Hessian fly in West Virginia and how to prevent losses

from its ravages, A. D. Hopkins ( West Virginia Sta. Bid. 67, gjp.

^S9-%oV lVs. 2,mapl).—The author gives a brief summary of the

life history of the Hessian fly. In West Virginia there are 2 broods

of this insect a 3^ear, and the time of appearance of the fall brood is

modified more by altitude than by latitude. The author gives a brief

statement of the ordinary methods used in controlling the Hessian fly,

including burning of the stubble, plowing under stubble, destruction

of volunteer wheat, sowing trap strips of wheat, and crop rotation.

It is stated that the period for sowing wheat extends over about 15 or

20 da}^s, beginning about a week earlier than the average date for the

disappearance of the fall brood of Hessian flies, and ending from 1 week
to 16 da^^s later than this date. The disappearance of the fall swarm
or period of active flight is, according to the author, governed by a

natural law which ‘‘causes it to vary at the rate of about 4 days for

each degree of latitude (earlier toward the north and later toward

the south) and 4 days earlier for each 400 feet of altitude above sea

level.” The average dates for the disappearance of the fall brood in

difierent parts of the State are given on a map which accompanies the

bulletin.

Experiments with insecticides upon potatoes, C. D. Woods
{Maine Sta. Bui. 68, pp. 169-192).—This bulletin contains a report

upon experiments with several commercial insecticides in comparison

with Paris green as a remedy for the potato beetle. For these experi-
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ments a ten-acre field was placed at the disposal of the experiment sta-

tion. This field was planted with Green Mountain potatoes in April

and divided into 14 plats of 16 rows each, with 2 plats of shorter rows

at either end. As insecticides Paris green, Boxal, Paragrene, arsenate

of lead, and Arsenoids Nos. 2, 3, 4, and 5, were used. The insecti-

cides were applied with water, together with a fungicide, either Bor-

deaux mixture or other similar materials. One-half the field was

sprayed July 11 and the other half on July 13. The whole field was

spra3^ed July 21 and 27 and one-half on August 10 and the other half

on August 11. A Vermorel nozzle was used for the first application

over each row and the rows were passed over twice in opposite direc-

tions. The other applications were made with a double Vermorel

nozzle.

Three applications of Paris green at the rate of i lb. per acre kept

the potato beetles so reduced in numbers that the fourth application

on August 10-11 was unnecessaiy. Applied at the rate of i lb. to 2

lbs. of lime per acre, Paris green was more efi'ective in killing the

bugs than when mixed with Bordeaux mixture, the latter being appar-

ently" so distasteful to the beetles that they^ left the thoroughly spray^ed

leaves, and thus avoided the leaves with the most Paris green. Para-

grene was applied 4 times with Bordeaux mixture at the rate of i lb.

per acre. The Paragrene used in the experiment was coarser than

Paris green, and there was some residue which would not go through

a fine Vermorel nozzle. The potato beetles were all destroy-ed, and

only a slight injury" to the foliage was noticed. Field notes made on

the experiments with the Arsenoids show that these substances were

as effective as Paris green, but less so than arsenate of lead. They"

contain more free arsenious acid than the best Paris green. Arsenate

of lead is the poisonous element in Boxal and Disparene. Rows 97 to

112 were treated 4 times with arsenate of lead and Bordeaux mixture

at the rate of 1 lb. per acre. On August 14 it was noted that the

beetles were all destroyed. Boxal was also applied 4 times at the rate

of 5 lbs., and in another plat at the rate of 10 lbs. per acre. The

larger application was more efi'ective in destroying the potato beetles.

Disparene was applied to a field of 3 or 4 acres with satisfactory"

results.

A number of experiments were conducted with Bug Death as an

insecticide. It was found that this substance would cost 88 per acre

for each application and that 2 applications about a fortnight apart

would be necessary" to free the potatoes from the beetles. The process

of applying this insecticide is slow and laborious. The substance is

chiefiy zinc oxid and contains no nitrogen and only" a trace of phos-

phoric acid and potash. It can not therefore be considered a fertilizer.

At the rate of 100 lbs. per acre this substance freed potato vines from

the beetles. The beetles, however, were not killed but merely^ driven
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away. The great cost and slow process of application of this sub-

stance renders it an imperfect insecticide. Black Death was also

applied once on i acre of potatoes at the rate of dO lbs. per acre. It

had n.0 appreciable effect upon the beetles.

The ’author concludes that there is no good substitute for arsenical

poisons in combating the Colorado potato beetle. Arsenical poisons

are best applied with water in the form of a fine spray in conjunction

with Bordeaux mixture or lime. Some of the cheaper arsenoids were

as effective as Paris green. Lead arsenate was the most satisfactoiy

of all insecticides used during the experiments.

Economic and biological notes on insects injurious to herba-

ceous crops in the Valley of Bientina, G. del Guercio {Kuove

Belaz. E. Staz. Ent. Agr.^ 1. ser.^ 1900, jYo. 269-303, Jigs. 31).

—

A critical review is presented of the literature relating to Agrotis

ypsilon, in connection with a brief bibliograph}^ of the subject.

Detailed descriptions are given of this insect in all its stages, and a

brief discussion is presented of its life habits and metamorphoses.

The more common host plants of this insect in Italy are said to be

beans, kidney beans, potatoes, hemp, tobacco, cotton, etc. The con-

ditions which are favorable to the development of this insect are a dry,

wind}" winter, followed by a spring relatively cold and wet. The
insects which were noticed preying upon this cutworm were Ulster

6-striatus, Formica rufa, and Polyeipus rufescens. A bacterial dis-

ease was noticed among the cutworms and several cutworms were

destroyed by Oospora guerciana. The more important insect parasites

are Meteorus scutellator, 2Ecroplitis rnecliana, Erigorgus melanolatiis,

Ceolopistus cephalotus, etc.

The author recommends the usual remedies adopted for cutworms

and army worms in combating this insect.

The effect of scale lice upon vegetable tissues, J. Kochs {Bot.

2Ius.,Aht. Pflanzenscliutz, Ilcimburg, 2 {1900), p>p. 16).—The author

made an investigation of the cause of spots of various colors found on

the exterior of fruits. Red spots were found on peaches, pears, and

apples, and were due to the attack of Diaspis pientagona, the San Jose

scale, Forbes scale, Putnam scale, and the scurfy scale. Yellow spots

were found on pears and were due to the attack of the 03"ster-shell

bark-louse and Asp>idiotus pyri. Yellowish green spots were found

on apples, and were caused by the presence of Eoestelia gErcita. Green
spots observed on apples and lemons were attributed to the attacks

of Asgndiotus ancylus and A. nerii. Bleached spots were observed

on oranges, and were caused by the attack of Parlatoria p>rotens and
P. zizyjyhi.

On the skins of oranges only a slight discoloration was produced by
the attacks of scale lice, while ripe lemons showed round spots of 10

mm. from the same cause. An investigation of the green spots showed
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an absence of soluble yellow coloring matter, while chlorophyll grains

were present in abundance. A similar local checking of the ripening

process was also observed on varieties of apples attacked by various

fungi. In investigating the red spots, 2 forms were distinguished.

The one is in the cavities in either end of the fruit, while the other

was found on the convex surface of the fruit. In the former case, the

spots were elongated and arranged somewhat in a radial manner about

the center of the cavity, while in the second case, the spots were more
near!}" round. The San Jose scale was found to produce the largest

and most intensely colored spots. In these respects the Putnam scale

comes second in the series, and the Forbes scale third. The form of

the spots produced b}^ the scurfy scale is peculiar, appearing nearly

as a double spot in each case. The author believes that the formation

of red spots is due to a hastening of the maturation process, which

takes place at the point where the beak of the insect is inserted. The
stable carbohydrates are believed to be changed by means of enz^^ms

which come from the infecting insects.

The author further discusses the various forms of local swellings and

excrescences produced on fruits and other vegetable tissues b3
^ the

attacks of various scale lice.

Economic and biological notes on Simsethis nemorana {Nuom
Relaz. R. Staz. Ent. Ayr., 1. ser., 1900^ No. 305-328.^ figs. Ifipl.

1).—This insect is distributed most abundanth", according to the author,

through central Europe, while France and Italy seem to suffer most

from its attacks. The host plant is the ffg. The author describes the

insect in all its stages. The insect attacks the buds, leaves, and bark

of the tender twigs of the fig. The conditions most favorable for the

development and wide distribution of this insect are an abundance of

the ffg and sunny localities well protected from the wind. The insect

parasites which assist most materially in checking the ravages of this

fig insect are Angitia cmnillata^ Pimgjla alternans^ PhcBogenes iini?igeTy

and 2Pisicera casta.

A number of insecticides were used in combating this insect, among
which the following ma}" be mentioned: Soap 2 kg., water 100 liters;

soap kg., carbon bisulphid 0.3 liter, water 100 liters; alkaline tar 2

kg., water 100 liters; alkaline tar 1^- kg., bisulphid of carbon 0.3 liter,

water 100 liters.

Observations on the development and use of the locust fungus

in German southwest Africa, Rickmann andKaesewurm {Notizbl. K.

Pot. Gartens u. 2fus.^ Berlin^ 3 {1900) No. 65-7i)’—The authors

received 50 test tubes containing cultures of the locust fungus from

Cape Colony. Experiments were made in transferring this material

to other test tubes for the purpose of obtaining pure cultures. Micro-

scopic examinations of the material showed that the fungus was closely

related to 2Iucor racemosus. Experiments with this fungus indicated
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that the locusts died from d to 6 days after being inoculated. The

best results were obtained in the presence of a moderately moist sur-

rounding. In spreading the infection several methods may be adopted.

A number of locusts may be captured, dipped in a solution containing

the fungus, and then replaced in the swarm. Small areas of ground

frequently visited by the locust may be infected with the same solution.

For infecting' the locust in the immature wingless stages, about a

pound of white bread was dried, pulverized and made into a rather

thick gruel; this mass was" then inoculated with pure cultures of the

fungus, and after the fungus had developed so as to be readil}^ seen,

portions of the infected mass were placed in locations where the imma-
ture locusts might be likely to feed.

TLe Loneybee, G. G. Naylor {West Virginia State Bd. Agr. Rpt. 1899-1900, pp.

902-209 )
.—Popular notes on Apis dorsata and on various practical matters connected

with bee keeping.

Apiarian notes, J. P. Provan and H. G. Burnet {Jour. Jamaica Agr. Soc., 4

{1900), Xo. 1, pp. 663-666 ).—The authors found that the amount of swarming was
considerably reduced where 20 frames were allowed for each queen. The Italian

bees did not swarm as much as the dark hybrids, and the queens of the latter were

therefore killed off and replaced with Italian queens.

The determination of sex in bees, Schiller-Tietz {Filhling's Landiv. Ztg., 49

{1900), Xos. 18, pp. 665-673; 19, pp. 715-717; 20, pp. 755-760 ),—In this article the

author presents an elaborate discussion of the problem of the determination of sex in

the honeybee. The author does not accept in its entirety either the theory of

Dzierzon or that of Dickel, but inclines to the belief that the sex of the bees is already

determined in the egg at the time it is laid.

The pantry moth, S. F. Aaron {Sci. Amer., 83 {1900), Xo. 16, pp. 250-253, figs^

7 ).—Brief notes on the life history, habits and means of combating Plodia inter-

'punctella.

Bibliography of clinical entomology, J. C. Huber {Bibliographieder Idinischen

Entomolgie. Jena: II. Polde, 1899, Xos. 1, pp. 24; 2, pp. 24; 3, pp. 25; 1900, Xo. 4,

pp. 27 ).—The author gives bibliographical references on literature relating to Sar-

copsylla, Pulex, Acanthia, Pediculid^e, Demodex, Leptus, Dermanyssus, Argas,

Ixodes, Pediculoides, Tetranychus, Tyroglyphus, Sarcophila, Sarcophaga, Calliphora,

Anthomyia, Musca, Lucilia, Teichomyza, Compsomyia, Hypoderma, Dermatobia,

Ochromyia, Sarcoptes scahiei, 2a\di Symbiotes felis,

A list of the biting lice (Mallophaga) taken from birds and mammals of

North America, X. L. Kellogg {Proc. U. S. Xat. Mus., 22 {1900), pp. 39-100 ).

—

The author presents an analytical table for the determination of species belonging to

this order of insects. The species are listed with bibliographical notes and indica-

tions of their hosts. The number of Mallophaga recorded from North American

host animals amounts to 282 species, of which 264 are from birds and 18 from mam-
mals. A list is also given of the host animals, with indications of the Mallophaga

which occur upon each species.

Report of the botanist and entomologist, G. AV. Herrick {Mississippi Sta.

RpA. 1900 pp. 40-4^) —The liming of soil apparently had a beneficial effect in check-

ing the development of tomato blight. The author has undertaken work on insects

injurious to pecans. Experiments were conducted for the destruction of horn-fly.

Cattle were sprayed with mechanical mixtures of kerosene and water containing 10,

15 and 17 per cent. It was found that the flies were destroyed if the spray was
brought in contact with them. They frequently leave the back of the animal and
lie upon the belly, and it is therefore necessary to direct the spray accordingly.
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Insects injurious to garden and field crops, fruits, forest trees, man, and
domestic animals; their life history, injuries and methods of preventing
them. III. Hymenoptera and Diptera, G. Leonakdi (Sci Prat. Agr., 11 {1900),

No. 3, %ip. 549, Jigs. 249 ).—This book constitutes Yol. 3 of a general treatise on inju-

rious insects, of which Vol. 1 was published in 1889, and covered the subject of general

entomology and Coleoptera; and Yol. 2 was published in 1894, and included a discus-

sion of injurious Lepidoptera. These 2 volumes were written by A. Lunardoni.
The present volume gives a discussion of the life history and habits of injurious

Hymenoptera and Diptera, together with suggestions of the approved remedies for

combating these insects. A very large number of species is included, the discussion

of which species is fairly complete. The family Pulicidae is included under the Dip-

tera. Extensive bibliographical references are given in the volume.

The plagues of field crops, P. Conde {Bol. Soc. Nac. Agr. [Limal, 4. ser., 11

{1900), No. 3, pp>. 170-172 ).—Brief general notes on the depredations committed l)y

injurious insects upon the common field crops.

Losses caused by the grain aphis, E. Y. Wilcox {Montana Sta. Bid. 22, pp.

25, 26 ).—Several heads of each of a large number of varieties of wheat were inclosed

with a netting so as to prevent the attacks of the grain aphis. One hundred grains

from such heads were then compared in size, weight, and appearance with 100 grains

of the same variety from heads which had l3een infected with the grain aphis. It

was found that before the grain had been allowed to dry, the weight of the protected

and uniDrotected grain of any variety was approximately the same. During the

process of drying, however, the grains from infected heads shriveled up to a consid-

erable extent and the loss in weight as compared with grain from uninfected heads

was found to be from 1 5 to 35 per cent.

The economic entomology of the sugar beet, S. A. Forbes and C. A. Hart
{Illinois Sta. Bui. 60, ]op- 397-532, p>ls. 9, figs. 97 ).—In this bulletin the authors have

compiled brief accounts of the habits, life histories, and means of combating all

insects wEich are known to attack the sugar beet in the United States. The number
of species discussed is about 150. A bibliography of the subject is added to the

bulletin.

The locust plague and its suppression, A. Munro {London: John Murray,

1900, y)p- 365, figs. 45 ).—The author gives a detailed discussion of the locust plague

in Argentina and in South Africa. The subjects considered in the volume include

an account of the appearance, habits, and life history of the locust, correspond-

ents’ and newspaper accounts relating to the subject, and an elaborate discussion

of the natural enemies and artificial means for combating these insects. The nat-

ural agencies recognized by the author are winds, birds, reptiles, mammals, insect

parasites, and fungus diseases. Among the mechanical means for fighting locusts

mention may be made of trampling by means of herds of sheep and cattle, rolling

with heavy rollers propelled by steam or in front of horses; the use of wire flails;

and various forms of hopperdozers and Carcaranya machines. A considerable dis-

cussion is also given to various forms of traps, ditches and trenches with and with-

out water, pits, barriers of various sorts, burning, and scalding by means of steam.

Among the chemical substances used in the destruction of locusts the following are

discussed: Arsenical solutions, arsenic and treacle, Paris green, London purple, coal

tar, creosote, paraffin, carbolic acid, and petroleum.

Locust destruction {Agr. Jour. Cap)e of Good Hope, 17. {1900), No. 11, i^p.

684-686).—The Government of the Cape of Good Hope has undertaken to bear

two-thirds of the expense of spraying materials and to furnish spray pumps where

possible, for the purpose of destroying swarms of immature locusts. The sprays

which were recommended are Blue Mottled Soap, Little’s fluid dip, Odam’s fluid

dip, glycerin dip, and Sunlight Soap. AY. R. Ellis reports the results from using

some of these dips. Odam’s dip used in the proportion of 1 gal. to 5 gal. of cold
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water killed all locusts in from 5 to 15 minutes. Blue Mottled Soap in proportion of

li lbs. to 5 gal. of water caused the death of locusts upon which it was sprayed

within about 5 minutes.

Injurious fruit insects; insecticides; insecticide apparatus, R. A. Cooley

{Montana Sta. Bid. ^3, pp. 64-114, figs. 39).—Brief popular notes on the codling moth,

tent caterpillar, gooseberry fruit worm, pear slug, round-headed apple-tree borer,

flat-headed apple-tree borer, plum curculio, San Jose scale, oyster-shell bark-louse,

scurfy bark louse’, woolly aphis, tarnished plant bug, pear psylla, currant flies, and

pear-leaf blister mite. Directions are given for the preparation and use of the com-

mon insecticides.

Ceratovacuna lanig'era, the white plant louse of the sugar cane leaves,

L. Zehxtxer {Meded Proefstat. Suikerriet, West Java, No. 49, pp.*^30, pis. 3).—The
author believes that the injury caused to sugar cane by this species is greater than

has usually been supposed. The insect is described in detail in all its stages. The
natural enemies of these plant lice are rather numerous and active in its destruction.

Among the more important ones mention may be made of Encarsia fiavosciitellum,

species of Chrysopa, Osmylus, ladybirds, and Ephestia cautella.

Scale lice. Description and means of combating the most important scale

lice of the German fruit and grape industries, A. B. Feaxk and F. Kruger
{ScJiildlaiishuch. Beschreihung und Bekdmpfung dev fur den deutschen Obst- und Wein-

bau u'ichtigsten Schildldiise. Berlin: Paul Parey, 1900, pp. 120, figs. 59, pis. 2).—This

work contains a general discussion of the biology and economic importance, and

means of combating the more injurious scale lice of Germany. The following sub-

jects are considered: Classification of the subfamilies of scale lice; the development

of scale lice; methods of reproduction; their influence on the host plants; means of

infestation of fruit trees and the natural enemies of scale lice; the direct and indirect

artificial remedies, including the care of trees, mechanical and chemical remedies,

such as lime water, arsenical preparations, creosol, lysol, soaps, petroleum, and hydro-

cyanic-acid gas; a descriptive and systematic account of the genera Aspidiotus, Dias-

pis, Mytilaspis, Parlatoria, Lecanium, and Pulvinaria; and tables for the identification

of the more important species.

Scale on fruit trees {.Jour. Jamaica Agr. Soc., 4 {1900), No. 12, pp. 719,720 ).

—

This paper constitutes the first of a series of leaflets which are to be issued by the

Board of Agriculture. It contains directions for preparing kerosene emulsion.

Locomotion of the larvse of scale lice, L. Eeh {Bot. Mus., Abt. Pflanzenscliutz,

Hamburg, 2 {1899-1900)
, pp. 6).—In order to determine the rapidity with which the

larvae of scale lice may move, the author placed a number upon a sheet of paper and

traced the course of the larvae by means of a pencil. It was found that the larvae of

the oyster-shell bark-louse moved from to 2 cm. per minute, while the larvae of

Diaspis ostrexformis traveled about IJ cm. per minute.

How to control the San Jose scale, C. L. Marlatt ( U. S. Dept. Agr., Division of

Entomology Give. 42, 2. ser.,p>p. 6).—The author believes that the San Jose scale can not

be exterminated where it has once become Avell established, but that it can be suc-

cessfully controlled. The most important insecticide methods for controlling this

insect are the lime, salt, and sulphur Avash in California and in the East Avhale-oil

soaj), pure kerosene, crude petroleum, mechanical mixtures of either kerosene or crude

petroleum Avith Avater, and fumigation Avith hydrocyanic-acid gas. Brief directions

are given for the preparation and use of these insecticides.

The structure of the border of the last abdominal segment of the San Jose

scale, II. Meeraa'arth {Bot. Mus., Abt. Pflanzenscliutz, Hamburg, 2 {1899-1900), pp.

15, pi. 1, figs. 5 ).—This article is a detailed study of A'arious anatomical features con-

nected Avith the exterior of the posterior abdominal segment of this insect.

Report on the activity of the section for plant protection for 1899, C.

Brick {Bot. Mus., Abt. Pflanzenscliutz, Hamburg, 2 {1899-1900), pp. 5^).— Tne author
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gives a detailed report on the number of crates, barrels, and baskets of fresh American
fruit ]’eceived in Hamburg, and on the proportion M’hich were found to be infested

with the San Jose scale.

Aspidiotus ostreagformis and related species, I-. Reh {Bot. Mus., Aht. Pfian-

zenschutz, Hamburg, 2 {1889-1900), j)p- 13, fig. 1)

.

—Upon examination, the author

found that the species hitherto known in Germany as A. ostreafiormis is really A.pgri,

and that the true ostregeformis also occurs in Germany. The detailed description of

the species is therefore given.

Sumach as a remedy for combating Phylloxera, G. Floriaxo {Staz. Sper.

Agr. liaL, 33 {1900), No. 1, p>p)- 45-55).—Infusions of the wood and leaves of this

plant were placed in the soil around infested grapevines for the purpose of determin-

ing whether the uhstance had any destructive effect upon Phylloxera. Entirely

negative results were obtained in all exigeriments.

The life history of Arctia phalerata, A. Gibsox {Canad. Ent., 82 {1900), No.

12, pp. 869-376).—The author describes the egg of this species, 7 stages in the larval

development, and the pupa. The length of the pupal stage was found to he about

12 days. The food plants of the first brood were dandelion and plantain; the second

brood was found only on the dandelion.

The structure and life history of the harlequin fly, L. C. Miall and A. R.

Hammoxd {Oxford: Clarendon Press, 1900, p>p. 191, p)l. 1, figs. 129).—In this book the

authors have described in detail the life history and relations of CMronomoiis dorsalis

to other Diptera, the larva, iDupa, adult and embryonic conditions, and various ana-

tomical, histological and other details connected with the structure of this insect. A
bibliography is appended to the book.

On the genera of the chalcid flies belonging to the subfamily Encyrtinae,

W. H. Ashmead {Proc. U. /S'. Nat. Mus., 22 {1900), jjp. 823-412).—The author gives

an analytical table for the determination of species, together with descriptions of a

number of new species.

A new sporozoon in the larvae of Diptera, L. Leger
(
Compt. Pend. Acad. Pci.

Paris, 181 {1900) ,
No. 18, 2'>p. 722-724)

.

—A new species of this group of animal organ-

isms was found in larvEe of the genus Ceratopogon, and is named Scliizocystis gfegari-

noides by the author. Brief notes are given on the anatomical characters and
metamorphoses of this j)arasite in the intestines of the host.

Note on Cordyceps sinclairii, IV. B. Bexham {Trans, and Proc. New Zealand

Inst., 82 {1899), pp. 4-8, jA. 1) .—This species of fungus was found by the author in

New Zealand, infesting the larva of a species of Cicada. The fructification of most

of the species of Cordyceps hitherto studied is known only in the ascospore stage.

This species, on the other hand, was found by the author in the conidiospore stage.

Directions for collecting and rearing dragon flies, stone flies, and May
flies, J. G. Needham {Extr. U. S. Nat. Mus. Bui. 89, 1899, j)p, 9, figs. 4)-—Brief direc-

tions for collectors and students of these groups of insects.

Fumigation with, hydrocyanic acid, H. H. Cousixs {Jour. Southeast Agr. Col.

Wye, 1900, No. 9, pp. 67-70).—Experiments were made in cooperation with Mr. T.

Y. Theobald, in treating currant bushes by this method for black currant bud mite.

Infested currant bushes which were intended for planting were placed in a heap on

the ground, covered with canvas and subjected to the fumes of hydrocyanic acid for

about one hour. All the mites ^vere killed by this treatment. In applying this

method to currant bushes growing in the field, it was found that the chemicals would

cost about $12 per acre.

Experiments with hydrocyanic-acid gas were also made, in vineries and green-

houses, for the purpose of testing the efficiency of this method in destroying the

mealybug. The experiments gave satisfactory results and no injury 'was noted on

the foliage of chrysanthemums, maidenhair ferns, and other plants which were sub-

jected to the treatment.
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FOODS—ANIMAL PRODUCTION.

Studies on the amount of nutrients required by man at rest,

K. Elkholm {SJcand. Ar^ch. Physiol.^ 11 {1900)^ IPos. 1-2^ yyp. 1-96^

diags. *^).—The balance of income and outgo of nitrogen was studied

with' students, soldiers, and aged men, the Sonden and Tigerstedt respi-

ration apparatus being used (E. S. R., 8, p. 242). The energy furnished

by the food consumed and utilized by the subjects is calculated. The

author discusses his results at length, comparing his experiments with

similar investigations made elsewhere. According to the author, the

students in these experiments required on an average 1,156 calories

per square meter of surface area; the soldiers, 1,186 calories; or taking

the average of the two groups of young men, 1,171 calories. A man
weighing 70 kg., whose surface area equals 2.0912 square meters,

would therefore need daily 2,450 calories net, while on the supposition

that 10 per cent of the fuel value of the food is lost in the feces, he

would need a total of 2,700 calories, or calculated on the basis of body
weight, 35 and 38.6 calories, respectivehy per kg. The author believes

further that the results of the numerous dietary studies which have

been made are in accord with these values. The article concludes with

an extended bibliography.

On the elimination of nitrogen, sulphates, and phosphates after

the ingestion of proteid food, H. C. Sherman and P. B. Hawk
{Amer. Jour. Physiol., If (1900), A7>. 1, pj?. 25-Jf9, dgms. S).—The
authors (healthy young men under normal conditions of nutrition)

were themselves the subjects of experiments in which the amount of

protein was increased at different times in an otherwise practical^

uniform diet. In one case the fat was correspondingly diminished.

The income and outgo of nitrogen were determined, as well as the heat

of combustion of the urine. The excretion of nitrogen, sulphur, and

phosphorus in the urine was determined at frequent intervals with

the object of ascertaining how soon after the consumption of protein

its cleavage products are excreted.

“As measured by 3-hour periods, the rates of excretion of nitrogen and sulphates

run closely parallel and normally show a tendency to rise during the morning,

reaching a maximum after the midday meal, with a slight fall in the following period

and another rise after the evening meal. During the night the excretion usually

reaches the minimum.
‘

‘ The excretion of phosphates on the normal days described a curve altogether dif-

ferent from that of nitrogen and sulphates, rising steadily from the middle of the

morning until the time of retiring, then falling during the hours of sleep and con-

tinuing to fall for 3 hours after rising, reaching a minimum after breakfast.

“When lean beef sufficient to furnish about 63.7 gm. of extra protein was taken
with breakfast, the nitrogen began to rise in the first 3 hours and reached a maxi-
mum between the sixth and ninth hours, after which it declined at first rapidly and
then more slowly, reaching the normal after about 36 to 39 hours.

‘
‘ The increased excretion of sulphates was proportional to that of nitrogen and

followed the same general course. It appeared, however, to begin a little later, and
certainly regained the normal a little earlier.
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“The increase in the rate of excretion of phosphates apparently began a little

later, but reached a maximum at the same time with that of nitrogen, after which it

fell rapidly, regaining the normal about 12 to 15 hours after the ingestion of the beef.

“The increased heat of combustion of the urine was but little greater than would
correspond to an amount of urea equivalent to the extra nitrogen eliminated. This
would seem to indicate that the total amount of the less highly oxidized constituents

of the urine was but little affected.

“The nature and extent of the changes in the urine seem to have been about the
same when the protein was simply added to the diet as when it was substituted for

an isodynamic amount of fat.

‘ ‘A moderate gain or loss of body nitrogen does not seem to affect the changes noted.

Digestion trials, J. Fields and A. G. Ford {OUahoma Sta. Bui.

2B' ^)-—The digestibility of a number of grains was tested with

chickens and that of forage crops with sheep.

Digestion trials with chickens.—The digestibility of Kafir corn,

maize, and cowpeas, ground and unground, was tested with 3 cockerels.

The experiments in general consisted of a 5-day period preceded by
a preliminary period of 2 days. The chickens were supplied with

coarse sand and water, ad lihihim. The amount of sand eaten was
recorded and was quite considerable, ranging from 72.6 to 296 gm.
per day. The average coefficients of digestibility obtained are shown
in the following table:

Besults of digestion ex'periments rvith chickens.

\

Organic
matter.

Protein.
Ether
extract.

Nitrogen-
free

extract.

Crude
fiber.

Kafir corn
Per cent.

87.7
87.2
86.4
85.5
71. 5
72.2

Per cent.

52.9
42.6
49.8
48.4
40.5
43.7

Per cent.

20.1
35.5

Per cent.

96 3

96.5
92.5
91.5
87.1
87.8

Per cent.

IS. 7
82.7
91.7
9.3.1

88.7
88.7

Kafir corn meal
Maize
Maize meal
Cowpeas iki

9.6Cowpea meal

“Chickens digested Kafir corn and corn more completely when the grain was fed

whole than when the meal was fed. The Kafir corn and Kafir meal fed in this trial

yielded but 2 per cent less total digestible matter than the corresponding corn prod-

ucts. Kafir corn was a more suitable ration, considering only the relative amounts
of growth-making and fat-forming materials, for chickens than Kafir meal, corn, or

corn meal. Cowpeas were digested reasonably well and are desirable feed for grow-

ing chickens and hens. But little gain in digestibility was secured by grinding the

cowpeas.”

Digestion trials with sheep.—The digestibility of a number of coarse

fodders was tested with sheep. The average results follow.

Digestihilitij of a number offorage crops by sheep.

Dry mat-
ter.

Protein.
Ether

extract.

Nitrogen-
free

extract.

Crude
fiber.

Ash.

Kafir
Per cent.

57.9
62.1
56.0
54.0
52.0
51.7

Per cent.

41.7
44.3
15.7
17.0
25.3
16.2

Per cent.

64.8
75.

5

75.

2

80.1
64.2
63.0

Per cent.

66.9
71.1
67.0
60.3
62.1
60.7

Per cent.

54.1
52.5
46.3
53.1
44.5
50.9

Per cent.

11.1
4.6

12.4
16.4
20.6
7.7

Corn
Small sorghum
Large sorghum
Black rice corn
Millo maize
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Digestion experiments with sheep, J. M. Bartlett {Maine Sta.

Bui. G7^j)P- P33-168).—Following the usual methods, experiments on
' the digestibility of a number of feeding stufls were made Avith sheep,

I

the avei’age results of Avhich follow:

Average digestion coefficients obtained with sheep.

Feeding stuff.
Dry

matter.

Or-
ganic
matter.

Pro-
tein.

1

Fat.

Nitro-
gen-

free ex-
tract.

Crude
fiber.

1

Ash.
1

Availa-
ble fuel
value.

Per cf. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct.

Clover hay, cut in early bloom 1 57.6 59.0 65.9 27.9 62.9 51.8 44.6 53.3
Clover hay, cut in late bloom
Clover silage made from clover cut

55.6 57.2 67.3 35.4 64.3 43.6 38.5 51.0

in late bloom ,52.3 53.3 39.7 ! 54.1 55.8 55.2 44.0 51.8
Corn meal (fed with clover hay) 88.5 89.0 72.9 80.6 91.7 68.7 85.9
Hay, mostly timothy
Oats (fed with hay)

57.6
69.2

57.9
i

71.3 1

65.2
75.5

44.6 63.0
77.2

48.0
30.8

53.5 54.3
63.8

Pea-and-oat hay 64.2 62.5 72.2 54.

4

63.7 63.0 58.2 63.2
Oat-and-pea silage 65.

5

66.

6

74.6 75.

0

67.0 61.3 52.4 53.9
Oat-and-vetch hay 55.

4

56.2 65.3 62.8 59.0 49.0 44.3 52.

1

Oat-and-vetch hay 60.1 60.2 69.5 73.8 62.7 51.5 60.2 56.2
Oat-and-pea hay 58.5 58.5 74.7 64.8 bl.6 51.8 59.1 ,55.4

Hay, mostly timothy 53.4 55.1 53.1 56.1 56.3 53.6 27.8 52.9
Oats (fed with hay) 71.5 72.5

'

78.9 89.3 71.

S

31.2 44.

5

67.1
Royal oat feed (fed with hay) 47.3 48.1 ; 69.1 88.2 50.9 33.1 37.4 47.9
Mixed feed (fed with hay) 62.3 64.2 62.6 92.0 70.8 28.3 31.5 70.8
Corn germ (fed with hay) 73.7 74.8 75.4 96.0 71.9 68.2 48.3 77.1

A comparison of determined and calculated heats of combus-

I

tion, L. H. Merrill {Maine Sta. Bui. 169^170).—As illus-

trated by the values obtained with a number of samples of wheat and

various milling products, the difference between the determined and cal-

culated fuel value ranged from 0.026 to 0.430 calorie, or nearly 10 per

cent of the total determined value. The variations according to the

author are intimately connected with the amount of crude fiber pres-

ent. “If this be true we should expect to find the greatest difference

between the determined and calculated heats of combustion in those

materials which are especially rich in fiber, such as the coarse fodders

and feces of herbivorous animals.” The following* results bear on

this point:

Crude fiber and determined and ccdcidated fuel value of a number of samples of feeding

stuffs.

Crude
fiber.

Heat of combustion.

Feeding stuff.
Deter-
mined.

Calcu- '

lated.
j

Differ-

ence.

Oat hav
Per cent.

30. 74
Calories.

4.209
Calories.

3.719
Calories.

0. 490
Sheep feces from oat hay 33.65 4.290 3.682 .608
Clover silage 33.43 4. 184 3. 638 .546
Sheep feces from clover silage 32.16 4.379 3. 805 .574
Oat-and-pea silage 31. 12 4. 209 3.984 .226
Sheep feces from oat-and-pea silage 32.88 4. 163 3.669 .494

In view of such variations as those noted above, a quantity of crude

fiber was prepared from fodder and she^p feces and the heat of

17622—No. 9 6
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combustion determined in the usual way. The I'osults reduced to a

water-free and ash-free basis folloAy:

Heat of combustion of criule fiber fr<)m fodders and feces corresjmnding to them.

Soirrce of crude fiber.

Heat of
combus-

tion.
Source of crude fiVjcr.

Heat of
combus-
tion.

Oat hay
Calories.

4. 405 Feces from oat hav
Calorics.

4. 662
Clover silage 4.610 Feces from clover silage 5.215

4.820

4.899

Oat-and-pea silage 4.667 Feces from oat-and-pea silage

Average 4. 561 Average

“The crude fiber from the feces had, in these 3 cases, an average determined fuel

value over 7 per cent higher than that of the fiber frhm the corresponding fodders.

In other words, the digestible crude fiber had a loAver fuel value than that remain-

ing in the feces, and consequently, lower than that of the mixture of carbohydrates

included in that term as found in the original fodders.”

Experiments on the influence of asparagin and ammonia upon
the metabolism of protein in herbivora, O. Kellnek et al. {Ztschr.

39 {1900)^ No. 3, 313-376).—The experiments of other inA-es-

tigators on the effects of asparagin are reviewed in some detail, and 4

series of experiments with sheep are reported. In each series 2 animals

Avere used. In the first period of the first series the ration contained

a limited amount of protein. In the second period asparagin Avas

added to practically the same ration. In the second series the ration

contained a limited amount of protein in the first period. In the

second period ammonium acetate, and in the third asparagin was added

to practically the same ration. In the first period of the third and

fourth series the ration contained a medium amount of protein, and

asparagin Avas added in the second period. The experimental data are

recorded in full. The digestibility of the ration Avas determined in the

different periods, and the balance of income and outgo of nitrogen.

In the first series the balance of income and outgo of sulphur was

also determined, and was as follows:

Metabolism of sulphur in a ration ivith and uithout asparagin.—Experiments uith sheep.

Sulphur.

In food. In urine. In feces.

i

Gain (-f ),

loss ( — ).

Experiment 1.
!

Period 1 (without asparagin): Gm. Gill. Gm. Gm.
Sheep 1 1.807 0.927 0. 878 -f 0.002
Sheep 2 1

Period 2 (with asparagin):
!

1. 781 .957 .834 - .010

Sheep 1 1.817 .849
i

.946 -f- .022

Sheep 2 1.795 ,«)5| .918 -f . 072

In some of the experiments the urine was analyzed during the days

which elapsed between the different periods. The results of the tests

are discussed in detail. The principal conclusion reached is the fol-
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lowing: When the ration contained an ahundance of protein and was

of a character which was suitable for production, asparagin generally

exercised no favorable effect as regards gains in protein. When the

ration .was very deficient in protein, or when a maintenance ration

containing little protein was fed and no work was done, asparagin

exercised a beneficial effect as regards gains in protein, though the

effect w^as small.

Methods of steer feeding, G. C. Watson and M. S. McDowell
{Pennsylvania Sta. Bui. dJ, JP’ Pennsylvania Dept. Acjr. Bui. 67^

2p. Pj).—This bulletin reports a cooperative experiment made by the

station and the Pennsylvania Department of Agriculture. The com-

parative merits of feeding in pens and stalls was tested with 3 lots of

5 steers each, fed hay and corn stover in addition to a grain ration of

corncob meal and wheat bran, 6:1. Lot 1 was fed in a large pen while

the steers in lots 2 and 3 were contined in separate stalls. The steers

in lot 1 were fed in a common manger and supplied with .drinking

water by means of an automatic water basin. The same device was

used in supplying water to lot 2, while the steers in lot 3 were watered

once a day in a }"ard adjoining the building where they were kept, one

of the objects of the test being to study the effects of the different

methods of supplying water. The average daily gain of the 3 lots

was 12.1^7 11.65, and 11.26 lbs., respectively.

“So far as any conclusions are warranted from a single experiment with a few' ani-

mals, the above results w'ould seem to indicate that dehorned steers can be fed in

pens, in the manner practiced with lot 1, with at least as satisfactory results as

regards gain as w'hen handled in the more common way, Avhile there is a very con-

siderable saving in the amount of work required to properly care for them. The
self-watering device also saved considerable work and possibly effected some econ-

omy in the amount of grain consumed j^er pound of gain, although the unavoidable

differences betw'een the lots render this conclusion far from certain.
’ ’

Sheep-feeding experiments in Nebraska, E. A. Burnett
{XehrasJca. Sta. Bui. 66, pp. 16).—The value of different combinations

of corn and other grains with alfalfa ha}^ and prairie ha}^ was studied.

The grade lambs used in the test were divided into 3 lots of 16 animals,

d of 8, and 1 of 20 each. After a preliminary period of 2 weeks on

poor quality alfalfa hay and a light ration of shelled corn and oats the

test began November 26, and covered Id weeks. Lots 1, 2, and 3 were

fed alfalfa ha}" and shelled corn, lot 2 receiving oats and lot 3 wheat

bran, in addition. Lots d, 5, 6, and T were fed shelled corn and prai-

• rie hay, lot 5 receiving linseed meal, lot 6 oats, and lot 7 wheat bran,

in addition. All these lots were fed in sheds. For purposes of com-

parison, lot 8 was fed in an open yard, the same ration as lot 3. The
gains ranged from 19 lbs. per lamb in the case of lots 6 and T to 3d

lbs. in lot 8; the cost of a pound of gain from 2.2 cts. in lot 1 to 3 cts.

in lots 5, 6, and 7. The greatest profit per sheep ($2.05) was obtained

with lot 1; the least (fl.30) with lot 7.
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‘‘All the lambs were fed at a large profit notwithstanding [the] high original cost

of 5 cts. per pound delivered at the farm. The alfalfa fed lambs consumed 1,34 lbs.

of alfalfa hay and 1 lb. of grain per day as against 0.88 lb. of prairie hay and 0.89

lb. of grain consumed by the prairie hay fed lambs. The alfalfa fed lambs made 52

per cent greater gains than the lambs fed prairie hay with corn and the same grain

ration. The lambs fed prairie hay with corn and 16 per cent of oil meal made 26

per cent larger gains than the lots fed prairie hay with a grain ration of shelled corn,

or shelled corn with 25 per cent of bran or oats added. In these experiments the

addition of bran or oats to the corn in the grain ration did not increase the gains,

unless possibly in the case of the 20 lambs fed outside on alfalfa and corn with 25 per

cent bran.”

Roots and other succulent foods for swine, C. S. Plumb {Indi-

ana Sta. Bid. 8^2^ pjy. 93-105).—The value of succulent materials for

the winter feeding of pigs is discussed and* tests briefly reported on

the use of sugar beets, artichokes and purslane for this purpose. When
sugar beets were added to a ration of corn meal and shorts 1:2a lot

containing 4 pigs made an average daily gain of 3.89 lbs. during 98

days in the winter. Four similar pigs fed the same ration without

beets made an average dail}^ gain of 4. 52 lbs. The cost of a pound of

gain in the 2 cases was 3.2 and 2.93 cts., respectively. The author

believes that the succulent foods have a beneficial influence on health

which is not brought out by the results of the test.

To learn the value of artichokes, 4 sows were pastured on a small

field planted with this crop for 2 weeks, being fed in addition corn

meal and shorts (57.5 lbs. of each). The sows consumed practically

all the artichoke tubers, the total gain in weight of the 4 animals being

27 lbs. The author believes better gains would have resulted on a

larger field of artichokes. The feeding value of purslane was tested

with 2 sows weighing not far from 160 lbs. each. In a period of 21

da}"S they gained on an average of 18.8 lbs., at a cost of 2.2 cts. per

pound. The ration consisted of shorts and hominy meal 1:1, with

purslane ad libitum. About 9.25 lbs. of the latter was eaten per pig

daily. Purslane “was not eaten with the relish that was to be expected;

yet the pigs did very well while receiving it, making fair daily gains.”

Bread and bread making* at the Paris Exposition, H. W. Wiley {Forum, 30

{1900), No. 3, x>p. 303-309).—The Schweitzer system of combined milling and baking

is described.

Beans, peas, and other legumes as foods, Mary H. Abel {U. S. Dept. Agr.

Farmers^ Bui. 121, pp. 32, figs. 10)

.

—The composition, nutritive value, and digestibility

of beans of different varieties, peas, lentils, peanuts, and some other legumes which

are less common are treated of, as well as the place of legumes in the diet, the com-

parative value of a number of animal and vegetable foods, and similar topics. The
bulletin is a summary of the available literature on the subject and also gives the

results of practical experience and many experiments, some of which were under-

taken in connection with the present work.

On the bacteriology of canned goods, with a detailed accouht of bacteria

detected in sour corn, S. C. Prescott {Science, n.ser., 11 {1900), No. 273, p. 442)
.

—

In a paper read before the Society of American Bacteriologists, 1899, investigations
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were reported upon the bacteria present in cans of corn which had become spoiled

and “swelled.” The cause of the trouble was found to be the presence of certain

species of bacilli which resisted the temperature used in canning the corn. The same
bacilli were, found upon the fresh corn and husks.

Food requirements in winter and summer in temperate climates, K. E.

R.\nke {Ztsclir. BioJ., 40 {1900), Xo. 3, pj). 288-323, dgms. 11).—Experimental inves-

tigations are reported in which the composition of food was determined as well as

the amount of water consumed, and that excreted in the urine and feces, in winter

and summer. The author’s deductions follow: Above 16° C. there is no diminution

in the amount of food required corresponding to the temperature. Physiologically

active temperatures, which must exceed 20°, diminish markedly the appetite and

therefore the food consumed, an effect which pertains more to pathology than to

physiology. If large amounts are eaten contrary to the demands of the appetite, the

pathological conditions become more marked.

Second report on dietaries for hospitals for the insane in the State of New
York, W. O. Atwater {Reprint from Arm. Rpt. Xeiv York State Com. Lunacy, 11

{1898-99), })p. 190-566).—Results of a large number of dietary studies of different

groups of patients and employees in 2 of the New York State hospitals are reported.

The work is discussed and some general deductions are drawn.

A manual of personal hyg“iene, W. L. Pyle {Philadelphia: TT\ B. Saunders &
Co., 1900, pp. 344, figs. 69).—This volume contains chapters on different hygienic

topics contributed by a number of writers, that on hygiene of the digestive apparatus,

being by C. G. Stockton.

Inspection of concentrated commercial feeding* stuffs during* 1900, W. H.

Jordan and C. G. Jexter {New York State Sta. Bid. 176, j>p. 36).—Under the pro-

visions of the State law regulating the sale of feeding stuffs, the protein and fat con-

tent of a number of concentrated feeds was determined. These included cotton-seed

meal, oil meal, gluten meal and feed, calf meal, malt sprouts, dried brewers’ grains,

cereal food by-products, hominy feed, chop meal, sugar-corn feed, corn bran, boiled

beef and bone, bone meal, beef scrap and meat meal, and a number of mixed pro-

prietary feeds for stock and poultry.

Analyses of commercial feeding* stuffs, J. L. Hills, C. H. Jones, and B. O.

AVhite {Vermont Sta. Bid. 82, pp. 59-79).—In carrying out the provisions of the

State law regarding the inspection of commercial feeding stuffs, analyses are reported

of 375 samples collected in the spring of 1900, including cotton-seed meal, linseed-oil

meal, flax meal, gluten meal, gluten feed, cereal food by-products {i. e., oat feed and

corn and oat feeds), corn and oats, wheat bran, wheat middlings, mixed wheat feeds,

corn-and-oat chop feeds, hominy feed, provenders, calf and poultry feeds, dairy feed,

glucose bran, corn bran, barley bran, germ-oil meal, oil-cake germ meal, malted

barley meal, malted corn meal, sifted corn meal, corn kernels, corn meal, potato

feed, and ground oats.

The formation of mustard oil in rape-seed cake and its harmful effects, B.

Sjollema {Landw. Vers. Stat., 54 {1900), Xo. 3-4, p>p. 311-318).—Experiments on

the poisonous properties of mustard oil and its formation in rape-seed cake are

reported, as well as of the quantitative determination of mustard oil and the way of

rendering cake containing it harmless.

The formation of g*lycog*en when galactose is fed, E. AVeinland {Ztschr. Biol.,

40 {1900), Xo. 3, pp. 374-385).—Experimental investigations are reported.

Principles and practices of stock feeding, J. L. Hills
(
Vermont Sta.. Bui. 81,

pp. 56).—A popular summary discussing the principles of animal nutrition, quoting

tables of feeding standards, the composition and digestibility of feeding materials, etc.

Cattle rearing in Egypt, C. M. Bruce {Jour. Khediv. Ayr. Soc. and School Agr.,

2 {1900), Xo. 4, pp. 176-181).—A general discussion, with especial reference to local

conditions.
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Feeding" experiment with, bullocks {Bd. Ayr. \_Londo)i], Bpt. Ayr. Education j'

and. Besearch, 1899-1900, i)p. 42-44).—A feeding experiment at the University Col- !

lege of North Wales to coini^are the value of maize meal and barley meal is briefly

reported. As regards gains in weight, the rations tested were equally satisfactory. -

As regards the cost of food, there was a slight advantage in favor of the maize meal.

Feeding- experiments, E. E. Lloyd {Mississijpn iSta. Bpf. 1900, 2^P- 20-34).— |'

The comparative value of corn, cotton seed, and cotton-seed meal; of cotton-seed I

hulls and cotton-seed meal; cooked and raw cotton seed; and peavine hay, Johnson

grass hay, shredded corn and shredded sorghum, was studied. Twenty steers,

divided into lots of 2 animals each, were used for these tests, which in every case

covered 2 periods of 30 days each. According to the author, 1 11). of cotton-seed meal

was found to be equivalent to 1.81 lbs. of cotton seed, 1.67 lbs. of corn-and-cob meal,

or 1.69 lbs. of cooked cotton seed. If cooked cotton seed is taken as a standard, 1

lb. is equivalent to 1.09 lbs. of raw cotton seed, 0.98 lb. of corn-and-cob meal, or -

0.60 lb. of cotton-seed meal. One pound of peavine hay was found to be equivalent
“

to 0.92 lb. of Johnson grass hay, 1.38 lbs. of shredded corn, or 1.78 lbs. of shredded

sorghum.

Sheep-breeding experiments, J. E. Campbell {Bui. Yorkshire Col., Leeds, and
East and West Bidinys Joint Ayr. Council, 1900, No. 13, p)p. 8, dym. 1).—The results

of breeding experiments with Lincoln and North Country ewes and Lincoln,

Oxford, Hampshire, Shropshire, and Suffolk rams are reported.

Poultry foods and feeding, J. J. McCue {Ayr. Gaz. New Bouth Wales, 11 {1900), «

No. 9, j)p. 770-779, fiy. 1).—A general discussion and a report of feeding tests Avith

hens to compare dried l^lood, ox liA^er, and cut green bone when supplementing a

ration of grain and green food. Both as regards egg production and financial returns,

the lot having dried blood gave the best results. i

Live stock; poultry, J. G. Lee {Louisiana Stas. Bui. 62, 2. ser.,pjp. 447-453).—Brief
|

notes on the cattle, sheej), hogs, and poultry kept at the station and on chickens
|

hatched with an incubator. i

Index relating to animal industry, 1837 to 1898
,
G. F. Thompson

{
V. S.

j

Dept. Ayr., Division of Publications Bui. 5, j)p. 676).—It is the purpose of this bibliog- I

raphy to include all literature relating to animal industry Avhich has appeared in the
j

publications of the United States Department of Agriculture since its inception in
j

1837, Avith the exception of the articles in the Experiment Station Eecord and Insect
j

Life.
j

DAIRY FARMING—DAIRYING. i

Sugar-beet pulp as a food for cows, H. H. Wing and L. Ander-
son {)New York Cornell Bui. 183^ ]iP' 76^? dgms. 2).—Sugar-beet pulp

is described and an analysis of it gwen. Two feeding experiments are

reported. The first was made with 5 cows and lasted 11 weeks, and

the second was made with 6 cows and lasted 10 weeks. In the first

test the same quantities of sugar-beet pulp and corn silage were fed to

individual cows in alternate periods. A uniform grain ration was fed

in addition. The cows were given more ha}^ when fed pulp than when
fed silage. In the second test more pulp was fed than silage, the

quantities of hay and grain fed in addition being constant throughout.

The results are gii^en in detail in tables and diagrams, and the follow-

ing conclusions are drawn:

‘
‘ The cows, as a rule, ate beet pulp readily and consumed from 50 to 100 lbs. per

day, according to size, in addition to the usual feed of 8 lbs. of grain and 6 to 12 lbs.

of hay.



DAIR5T FARMING DAIRYING. 879

“The diy matter in beet pulp proved to ]je of equal value, pound for pound, with

the dry matter in corn silage.

“The milk-producing value of beet pulp as it comes from the beet-sugar factory is

about one-half that of corn silage.

“ Beet pulp is especially valuable as a succulent food, and where no other such food

is obtainable it may j^rove of greater comparative value than is given alcove.”

The liability of the total solids of milk to change with age and

its effect in the control of market milk, A. Reinsch and H. Luhkig
(ZtscJir. Untersuch. J^ahr. n. &eniuinmtl

.

,
S {1900)^ 2\^o. 5, 521-531).

—

From the examination of a considerable number of samples of milk

when fresh and when 2 or 3 daj^s old, it was found that the total solids

diminished slightly with age, but that up to the time of souring the

specific gravity did not change; hence the gravimetric result for solids

in milk several days old w^ould not agree with the result calculated by

Fleischmann's formula, and if the gravimetric result alone were relied

upon injustice might l)e done. Determination of the solids-not-fat is

believed to be a more reliable basis for judging of the purity of milk,

as this remains practically unchanged. Not until over 3 days after

the sample has curdled does the specific gravity of the serum change

sutficiently to make it unreliable.

Studies of the market milk of Helsingfors with special reference

to its bacteria content, O. von Hellens {Tnaug. Dlss.^ Hehingfora^

1899^ ])p. 80; ahs. in Centbl. Bakt. u. Par.., 2. Aht.^ 6 {1900)^ No. <§, p.

261).-—In summer the bacteria content ranged from 20,000 to 34,300,000

and averaged 474,500 per cubic centimeter; in winter the range was

from 70,000 to 18,630,000, the average being 2,111,000 per cubic cen-

timeter. There appeared to be a relation between the bacteria content

and the dirt content of milk, although these did not vary regularly.

A lower fat content was usually^ accompanied by a higher bacteria

content. To a certain extent the acidity of the milk varied with its

bacteria content.

The high germ content of the Helsingfors milk is believed to be due

to lack of care in transporting the milk as well as in its production.

Approximately one-third of the samples examined contained virulent

tubercle bacilli. In 43 out of 57 samples other pathogenic bacteria

were found, indicating that a large proportion of the Helsingfors milk

contained two or more pathogenic germs.

Preservatives in dairy produce, G. S. Thomson {Jour. Agr. and
Ind.^ South Australia., 3 {1900)^ No. 12., gyp. 969-981).—The use of

boric acid and formalin in preserving milk is discussed. A table gives

the results of a test of the relative keeping qualities of milk heated to

212 and to 185^ F. for 10 minutes, raw milk, milk inoculated with

germs of sewage water, and milk similarly inoculated but preserved

with boric acid. Experiments are reported in detail in which milk
preserved with boric acid was compared with unpreserved milk.

Determinations were made of the acidity and specific gravity of the

milk at different stages, and of the boric acid in the separator milk and
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slime, and in the cream, butter, and buttermilk. Notes are given on

the scoring and keeping qualities of the butter. The conclusions

drawn from the tests follow;

“One and one-half tablespoonfuls of preservative, containing 82.5 per cent horacic

acid, and added to 15 gal. of milk, showed a rise of 0.11 percent acid in the milk at

the end of 38 hours. In a similar quantity of milk, without a j)reservative, the per-

centage of acid rose 0.36 in the same number of hours. At the expiry of the 36

hours the preserved milk was faintly acid to taste, while the uniweserved milk was

very acid.

“The percentage of acid and the specific gravity of the preserved milk were found

to be lower at the top of the milk supply, when compared with the bottom, and pro-

portionately lower than the unpreserved milk.

“Boracic acid gives to milk a liquefying property in the presence of a high per-

centage of lactic acid, similar with milk after sterilization by heat.

“ Milk preserved with boracic acid may slowly rise in the percentage of acid, but

it may suddenly increase to a high percentage in an abnormally short time.
‘

‘ There accompanied the preserved milk, separator milk, and cream a faint bitter-

ness which was not noted in the unpreserved samples.

“ The boracic acid added to the milk was principally expelled in the separator milk

in the process of separation.

“ [Cream to which] 80 gm. of preservative was added . . . showed a rise of 0.08

per cent at the end of 69J hours, while the unpreserved cream gave a rise of 0.23 per

cent acid in the same number of hours.

“The boracic acid added to the cream was to a large extent removed in the butter-

milk and washing water. . . .

“Milk preserved with boracic acid and the cream again preserved with additional

acid will produce sweet unsalted butter of a low keeping quality, quickly affected

with rancidity and bitterness.
‘ ‘A pink mold will flourish in the presence of boracic acid in butter, when both

the milk and cream have been preserved and when no salt has been added to the

butter. ...
‘

‘ Bitterness accompanied the butter manufactured from preserved milk and cream

when no salt was used in the butter, and the bitterness became exceedingly strong

after a period of keeping. Butter with the salt and additional boracic acid did not

develop the pronounced bitterness.

“The best keeping butter in the test proved to be the sample to which preserva-

tive was added to the milk, cream, and again to the butter, but the butter was salted

at the rate of 3J per cent.
’ ’

Composition of butter made in the Netherlands and conditions

which control the changes in composition, J. J. L. Van Rijn {Ley-

den^ jyi?, 12).—The study was undertaken because at certain seasons

butter made in the Netherlands was rejected b}^ the official English

chemists as adulterated with “margarine or some other fat than butter

fat.” The English chemists based their conclusions upon the low per-

centage of soluble and insoluble fatty acids, while in the Netherlands

the amount of volatile fatty acids present is considered the better

criterion. The volatile fatty acids bear a nearly constant relation to

the soluble fatty acids, being 89 to 95 per cent of the latter. The

object of the study was to collect evidence to show that during the fall

months the amount of volatile and of soluble fatty acids in the butter
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' made in the Netherlands is less than that which the English chemists

accept as the minimum.

Samples of butter that had been churned under the supervision of

i the cobecfor were taken weekly from 11 dairies and 13 creameries.

These samples were tested, and it was found that in the late fall, shortly

before the cattle were stabled for the winter, the amount of volatile

fatty acids in the butter was much less than normal. Soon after the

cows were stabled the amount of volatile fatty acid increased. It is

thought that the warmth and comfort of the cows, due to stabling,

accounts for the improvement in the butter, and that the practical

remedy is the earlier stabling of the cows.

—

h. m. pieters.

I

The influence of certain conditions in churning on the amount
I of water in butter, J. B. Weems and F. W. Bouska {loiva Sta. Bui.

])P' JfS-53).—Investigations were made to determine the existence

and etfectiveness of some of the principles governing the proportion of

water in butter. The relation of the size and shape of the granules to

the water content of unworked butter and the removal of water b}-

working' are discussed.

In the experiments reported cream was ripened, cooled, and divided

into 2 equal lots. Both lots in each test were churned under the same

conditions in order to secure uniformity in the size and shape of gran-

ules. In each of 7 comparative tests one lot was washed with cold

water and the other lot with comparativeh^ warm water. The softer

butter resulting from the use of the warmer water in washing con-

tained the most water. In 3 comparisons where the granules were

of the same size differences of 21, 24, and 32° F. in the temperature

of the wash water made corresponding differences in the water con-

tent of the butter of 2.57, 2.66, and 2.30 per cent, respectively. In

one test washing coarse granular butter with water at 45° was com-

pared with washing ffne granular butter with water at 70°. The water

content of the butter made in the 2 ways was respectively 14.07 and

17.50 per cent. Several tests are also reported which showed that the

extent of working influenced the water content of the butter.

These principles were observed in actual practice in preparing butter

for export to England. The cream was churned at a low temperature

and the churning continued until the granules were as large as peas.

The butter was washed with cold wash water and given 2 partial

workings. Of 32 samples analyzed, 24 contained less than 12 per cent

of water.

The result of working on the water content of butter, J. Siedel
and Hesse {Milch Ztg., 29 {1900), JSos. 659, 660; 43, pp}. 675,

676).—Butter from the same daily was divided into 3 portions and
treated as follows: (1) worked only a little and salted, (2) salted and
left in the moist dairy as usual, and (3) salted and worked until it

appeared to be very dry. The same amount of salt was added to each
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lot. The butter was left until another day and worked once or twice

until the water content appeared normal. The results were A\ariable,

but the average water content of the third portion averaged slightly

higher.

The results also indicate that l^utter worked moderately when hard
tends to hold on to its water content. To the old rule that soft butter

should not be worked might be added that hard butter should not be
worked until it becomes soft as it wdll become too poor in water.

The chemical action of molds on butter, J. Hanus and A. Stocky *

{ZUchr. Unfersuch. Nalir. u. Genumntl.
^ 3 {1900), No. 9, ])p. 606-

6H).—In preliminary experiments Mucor racemosus was found to

grow best on butter, and this was used in subsequent experiment.s.

In the latter it was found that the principal change w^as a cleavage

of the glycerids, resulting in an increased acidity of the butter. From
|

the fact that enzyms have been found in many molds the theory is sug- I

gested that the mold grows first on the nutrients it finds in the butter,

i. e., the carbohydrates and proteids, and when these are exhausted,

elaborates the enzyms in large quantity which are capable of cleaving

butter fat, and then feeds upon the glycerin liberated. The fungi

appeared to be able to assimilate only such of the fatty acids liberated
,

as are of low molecular weight.
^

Cream testing, C. H. Eckles {Iowa Sta. Bui. —The
J

author discusses testing cream by the Babcock method, reporting !

several investigations in this connection and giving suggestions for *

avoiding common sources of error. I

The influence of the thickness of sweet and sour cream upon the

amount adhering to the pipette in measuring was tested. Cream was
measured with a 17.6 cc. pipette when sweet and again after 24 hours.

j|

In one measurement in each case the pipette was blown out as in test- l|

ing milk, and in one the adhering cream was rinsed out and added to
|

the measured quantity. The results are given in the following table: !

Comparison of two methods of measuring cream for the Bahcoch test.

Cream.
Pipette
blown
out.

Pipette
rinsed
out.

Gain by-

rinsing.

Eresh from separator
Per cent.

19.6
Per cent.

20
Per cent.

0.4
Sour, acidity 0.72 per cent 19.6 20.5 .9
Fresh from separator . 29.8 30.4 .6

Sour, acidity 0.64 per cent 29.5 30.9 1.4
Fresh from separator 41.5 42.5 1

Sour, acidity 0.54 per cent 41 43.5 2.1

“From these figures it is evident no change in amount measured could be made to

remove this varying error. This error can be removed easily and completely by

rinsing out the pipette with about one-third of its volume of warm water and adding

this to the measured cream.”
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Determinations were made of the error resulting from measuring

the cream due to specilic grayit3\ and a table designed for practical use

is given showing corrections for dilferent readings. Tests by measure

of cre^tm 5 hours and 24 hours after separation gave practically the

same results. Determinations of the specific graviD^ of cream con-

taining from 10 to 50 per cent of fat are given, and the method

emplo}^ed is described.

The source of separator slime, P. Yieth and M. Siegfeld

{2Iolk. Ztg., U {1900), Xos. 72o, 126; 1^3, gyp. Analy-

ses of separator slime made by various persons are quoted, together

with the results of the researches of the writers. It was found that

the milk richest in fat gave a greater amount of slime than poor milk,

but the amount was not proportional to the fat content. The milk

poorest in fat showed in the slime a smaller percentage of water and

fat and a higher percentage of protein and ash.

From the results of their researches the authors conclude that, while

not the only source, the serum capsule or envelope of the fat globule

makes up the larger part of separator slime.

A study of butter increasers, J. B. Weems and F. W. Bouska
{loim Sta. Bui. 52, pj>. oJf.-59).—Two methods or recipes for increas-

ing the yield of butter were investigated. Both are quoted, as well as

a circular advertising one of them. The directions were followed in

each case and the products obtained were analyzed. One method, in

which sweet cream, sour cream, and butter were churned together,

gave a product containing 41.54 per cent of water, 53.04 per cent of

fat, 2.96 per cent of casein, and 2.46 per cent of ash. The butter

scored T2i; it had no grain, and became soft and greas}^ a few minutes

after taking from the refrigerator. The other method, in which sweet

milk, butter, and a butter increaser consisting principally of alum and

pepsin were used, gave a product containing 49.64 per cent of water,

41.46 per cent of fat, 5.06 per cent of casein, and 3.84 per cent of ash.

It scored only 50, and besides having no bod}^ was of unsatisfactory

flavor. “The butter increaser had curdled the milk and also spoiled

the flavor.” Two samples of a similar product received from firms in

Chicago showed 59.61 and 42.76 per cent of water and 21.31 and 44.92

per cent of fat, respectively. One had 11.72 per cent of casein.

Another process recenth" patented in England is described.

Dairy husbandry, J. S. Mooke {Missmippi Sta. Rpt. 1900, 'pp.^o-SS ).—Notes are

given on the feeding and care of the station herd of pure-bred Jersey cows. A
monthly summary of the yield of milk, average fat content of .milk, yield of butter,

and the cost of feed for each of the 8 cows in the herd is given in tables. The aver-

age production per cow for the year was 5,192 lbs. of milk containing 5.52 per cent of

fat and yielding 334.4 lbs. of butter. The cost of feed was 829.57.

An experiment lasting 12 weeks was made to test the effect of feeding grain to cows

on pasture. The herd was divided into 2 lots, both of which were fed grain during



1

884 EXPERIMENT STATION RECORD.

the first 6 weeks of the test. During the last 6 weeks only one lot received grain.

The results were considered as showing practically no difference in the yield of milk

due to feeding grain to cows on good pasture.

The relative values of mang-els and swedes as food for dairy cattle, W. P.

J. Allsebrook (Jour. British Dairy Farmers' Assoc., 15 {1900), No. 3, pp. 163-168 ).

—

A study of the relative cost of production, feeding value, and value of the residue.

Tables of analyses are compiled. From most points of view the mangel is consid-

ered the more valuable crop to the dairy farmer.

The use of the cactus Opuntia ficus indica in a ration for milch cows in

Sardinia, G. Sotgia {Staz. Sper. Agr. Ital., 33 {1900), p. 113; ahs. in Centbl. Agr. Chem.,

29 {1900), No. 12, pp. 803, 804) —An analysis showing the feeding value of the plant

is given and the results of its use as a part of a ration for milch cows are reported.

The effect of gestation in cows upon the mineral matter of milk, especially

phosphoric acid and lime, A. Koet {L'Ing. Agr. Gemhloux, 9 {1899), pp. 453-475;

abs. Centbl. Agr. Chem., 29 {1900), No. 10, pp. 667, 668).—It was found that the per-

centage of phosphoric acid and lime decreased more or less regularly up to the time

of calving, while the colostrum was rich in ash. When lactation was greatest the

percentage of phosphoric acid and lime was lowest, the amount increasing and
remaining at the normal up to the middle portion of the next gestation period. The
food had no influence upon either the mineral content of the milk or of the urine

of cows.

The handling of milk samples, M. Siegfeld {Alolk. Ztg., 14 {1900), No. 46,

pp. 797-799).—Rules for taking and keeping milk samples are given.

Bacteriology of milk, B. H. Stone {Amer. Cheesemaker,N5 {1901), No. 179,

pp. 1, 2).—A paper read at the Vermont Dairymen’s Association by the State

bacteriologist.

Improvements in cream testing, A. C. Bebee {Chicago Dairy Produce, 7 {1901),

No. 71, p. 22).—Conclusions reached by daily experiments long conducted, upon the

influence of speed, temperature, and time whirled and the scaling and marking of

bottles in the Babcock test.

Tyrogen, a pure culture of ripening bacteria of Emmenthaler cheese, W.
Winkler {Molk. Ztg., 14 {1900), No. 47, pp. 817, 818).—A pure culture of Bacillus

nobilis. The advantages in using a pure culture of this bacillus are said to be

improvement in the form and construction of the cheese, the imparting of a uniform

Emmenthaler taste and aroma, and the shortening of the process of manufacture.

The use of the acidimeter in cheese making, Margaret Knowles {Jour.

British Dairy Farmers' Assoc., 15 {1900), No. 1, pp. 37-40).—A popular article

describing the method or making the acid test of milk, and stating its advantages

over the rennet and hot-iron tests.

VETERINARY SCIENCE AND PRACTICE.

Communications from the official veterinary sanitary reports

for the year 1898, J. Esser and W. Schutz {Arch. Wiss. u. Prakt.

Thierh.., 26 {1900)., Nos. pS, jp. 336-388).—In one localit}^ a number
of outbreaks of anthrax occurred after eating beet chips. The beets

had been grown in a territory known to be infected with anthrax. In

another locality several head of cattle were affected with anthrax after

feeding with green corn which had been grown in an anthrax territory.

Outbreaks of anthrax were also caused b}^ dusting stalls with soil taken

from the vicinity of anthrax carcasses, and using gravel from a similar
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locality about sheep corrals. A few cases of spontaneous recovery

from the apoplectic form of anthrax are recorded. Preventive vacci-

nation against blackleg’ gave good results in 600 }^oung cattle. A
detailed report is made on the prevalence of rabies. In the case of a

horse which was bitten by a rabid dog, an incubative period of 21

months was noted. Notes are also given on foot-and-mouth disease,

pneumonia, and glanders. Foth’s mallein was used in the study of an

epidemic of glanders. Two, horses which gave no reaction to the

first injection manifested symptoms of glanders 17 da}’s later, and of

8 horses which gave a typical reaction, only 2 proved to be infected

with glanders.

Brief accounts are given on the prevalence of tuberculosis and hog

cholera. The average cost of applying the Lorenz vaccination method

for hog cholera was about 12 cts. The vaccination had no injurious

effect upon the hogs. In a number of localities where hog cholera

had caused annual losses of considerable severity, this disease was

apparently eradicated b}" vaccination. Brief notes are also given on

cowpox, actinom}^cosis, mineral and plant poisoning, organic diseases,

and meat inspection.

Texas fever in the Argentine Republic, Lignieres {liec. 2Ied.

Yet.^ Paris^ 8. ser.^ 7 {1900), JYo. 785-77Y jigs. 8).—In Argentina

and LAuguay this disease is known by the name of “tristeza.” The
author presents a critical review of the literature of the subject and

describes in detail the symptoms and post-mortem conditions in the

mild and acute cases of the disease. During the author’s studies,

especial attention was given to alterations in the blood and urine of

diseased animals. From these investigations it was found that the

blood parasite of Texas fever exerts an influence especially upon the

hemoglobin and albumin of the blood, destroying a considerable part

of the former with fixation of iron, and rendering both the hemoglobin
and albumin more soluble. The quantity of sugar preformed in the

blood remains about stationary, while the glucosids and the proteid

materials undergo a rapid diminution. It was found also that the

blood of diseased animals when taken during the acute stage of the

disease, was extremely irritant and toxic. Such blood when injected

into the marginal vein of the ear of a rabbit in doses of from 3 to 5 cc.

,

killed the animal within a few seconds. The same quantity of blood

injected into the peritoneum of the guinea pig produced death within

a few minutes. The symptoms of death in such cases were those

caused by caustic fluids. After the hemoglobinuric stage had passed,

the blood remained light colored for a long time and slowly recovered

its normal properties. In such cases the blood of diseased animals,

although pale when in the vessels, assumes a reddish color on exposure

to the air. This fact was observed when the destruction of the red

corpuscles was relatively slight. A few hours before death it was
noted that the blood had nearly the color of coffee.
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The author made a detailed study of alterations in the structure of

the red blood corpuscles during the various stages of the disease.

Notes are also given on the diminution of the number of red corpuscles.
'

The whole subject of the development of Fyrosoma Irlgeminum, is

reviewed in detail by the author. It is stated that all pyriform hema-
tozoa assume a round form at one stage, and that this is a natural and

not merely an accidental form in the development of the parasite.
i

The round form was found in the organism in considerable abundance,
|

especially when the disease began to decline. In no case did the round I

form become metamorphosed direct!}- into a pyriform hematozoon.

The author succeeded in following the development of the blood

parasite of Texas fever in artificial cultures, and in connection with

the known fact of the existence of both a mild and an acute form of

the disease, raises the question as to whether these two forms of the
!

disease may be due to two forms of the blood parasite.

Parturient apoplexy under Schmidt’s treatment, J. H. Tennent
{Jour. ComjJ. Med. and Yet. Arch.^ 21 {1900)^ Mo. 5, 286-292).— j

The author applied Schmidt’s treatment in the following manner: A
quart of boiling water was poured into a clean vessel and when cooled

to a temperature of 100^ F., 1 dram of formalin and drams of

potassium iodid were added and the whole was gently shaken. The «

cows which were to be treated were thoroughly milked and the udder
j

and teats were washed with antiseptic solutions. Eight ounces of the
f

solution of formalin and potassium iodid in water were injected into
|

each quarter of the udder through the milk ducts of the teat. Treat-
|

ment which accompanied the use of Schmidt’s treatment consisted in t

the removal of feces from the rectum and the use of a catheter in cases
|

where urine was retained over 12 hours. No medicines were given by
j

the mouth unless the patient was able to stand. Detailed notes are

given on the history and treatment of 15 cases of parturient apoplexy,

of which 13 recovered and the author believes the other 2 cows would

have recovered but for the interference of the owners. Some of the

worst cases made the most speedy recovery. Considerable difhculty

was experienced in keeping up the heart’s action, but this was success-

fully accomplished by the use of nux vomica and whisky.

A preliminary report upon forage poisoning in horses (so-called

cerebro-spinal meningitis), L. Peakson {Jour. Comjy. Aled. and Yet.

Arch.^ 21 {1900)^ No. 11, fp. 651^-657).—The author investigated an

outbreak of disease among 7 horses of which 5 died. The symptoms

were those of paralysis, which affected the throat first and gradually

extended to other parts of the body. Two of the 7 horses which were

removed from the barn ultimately recovered. A silo had been opened

about a week before the first cases were noticed, and as the silage was

moldy on top it was suspected of causing the trouble. The author

therefore conducted 2 feeding experiments with this silage. Between

October 30 and November 2, 1900, a horse was given approximately
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^ bu. of the silag-e mixed with oats and bran. On November 3 there

was a Avell marked paralysis of the throat and a slight elevation of

temperature. The general muscular weakness progressed until the

horse was unable to stand. Death occurred November 4. Another

horse Avas given 4 gal. of water Avhich had percolated through a bushel

of silage on November 5, 3 gal. on November 6, and on NoA^ember 8

he was giA'en 6 qt. of silage. Similar SAmiptoms Avere deA^eloped and

on November 10 the animakAvas found dead. The author believes

that cerebro-spinal meningitis is an inappropriate term for this disease

and proposes the name forage poisoning.

The action of certain somnifacients on the horse, E. S. Muir
{Jour. Couq). Med. and Yet. Arch.. 21 {1900). JYos. 193-198; o.

pp. 278-282).—The author conducted a number of experiments for

the imrpose of determining the action of sulphate of morphia, normal

liquid Cannahis rndica^ and chloral hydrate crystals upon the horse.

From his experiments it was evident that sulphate of morphia pro-

duces more or less delirium in the horse, while occasionally a slight

delirium followed the administration of large doses of Cannabis indica.

The pupils become widely dilated after large doses of morphia, while

Cannabis indica has no action in that direction. The only pronounced

action of chloral was somnolence, accompanied by a muscular weak-

ness. The author gave 60 cc. of Cannabis indica intraA^enouslv with-

out producing any alarming symptoms, and it is believed that with a

horse of 1,100 lbs. weight in good condition, it would be quite safe to

inject into the jugular A^ein 1 gm. sulphate of morphia, 50 cc. of Can-

nabis indica., or from 25 to 30 gm. of chloral hydrate.

Experimental studies of rabies, Vera Solomon {Centbl. Bald. u.

Far.^ 1. AJd.. 28 {1900). lYo. 3. pp>. 70-79. fgs. 3).—The author con-

ducted experiments in deAUsing new methods for the experimental

diagnosis of rabies and in determining the action of the bile upon the

virus of rabies. The Aurulent materials for experimental inoculations

which have thus far been applied include the saliva of man or of a

rabid animal, the saliA^ary glands, kidneA^s, pancreas, milk, and central

nerve substance, especialh" the medulla oblongata. The different

methods thus far employed for experimental diagnosis are intracu-

taneous injection, subcutaneous injection, infection of the mucous mem-
brane of the nose, inoculation of the serous membranes, inoculation of

the chambers of the eye, subdural injection, inoculation of the nervus

medianus, intravenous inoculation, intracerebral inoculation, and inoc-

ulation in the lumbar poition of the spinal cord.

The author experimented with these different remedies, and espe-

cially upon different methods of intracerebral inoculation. The method
devised by Leclainche and Morel is considered by the author more
satisfactory than that of Pasteur and Roux for the reason that it is

cheaper, more easy of application, and more certain in its results.
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|
Experiments were also tried in experimental diagnosis of rabies by *

means of direct inoculation through the occipital foramen. This b

method gave good results and is considered satisfactory and unobjec- '

I

tionable, except for possible accident which might result from the

sudden movement of the animal.

The author undertook a series of experiments on ral)bits for the pur- i

pose of determining the effect of bile upon rabies virus. The active

virus and bile were taken from rabbits just dead of rabies, mixed in

equal parts, and inoculated in the subdural region. The results of

these experiments indicate that pathological bile renders the incuba-

tion period of rabies longer, and in certain cases neutralizes the virus,

while normal bile has a similar though much weaker action.

Hemorrhagic septiceemia of ducks and chickens, A. Rabieaux
{Jour. Med. Vet. et Zootech.., 5. ser.^ ^ {1900), JW- l^O-l^O, fig. 1).—An
epizootic occurrence of this disease was observed in November, 1899,

among a number of poultry establishments in one neighborhood. The
ducks and chickens were receiving at the time as food grain and
potatoes. The outbreak of the disease was sudden, 36 cases having-

developed within Id hours, of which 18 were among ducks and 18

among chickens. Sixteen of the ducks and 11 of the chickens suc-

cumbed to the disease. An autopsy made upon some of the dead birds

showed little or no pericardial exudate. There were numerous con-

fluent ecchymoses upon the heart and the mucous membrane of the

small intestine was thickened and much congested. The contents of

the intestine were bloody. The clinical symptoms were not constant
j

nor well marked. As a rule, the progress of the disease was so rapid
j|

that the symptoms were not observed. In some instances the author
Ij

observed a staggering gait in the birds shortly before death. The
j

pathogenic organism of this disease was an ovoid bacterium which

resembled that of chicken cholera, but was slightly larger. The
organism was found in abundance in the blood, liver, spleen, bone

marrow, and intestinal contents. When examined fresh, the organism

appeared to be a coccus or diplococcus with active brownian move- i

ments. It was readily stained with Kiihne blue or carbolized thionin.
i

After being stained, the organism appeared in the form of a bacillus

with rounded ends.

The organism is aerobic and can be cultivated easily upon all the
i

ordinary media at a temperature of from 35 to 38° C., except upon
|

potato. In artificial media and in contact with the air, an attenuation
j

of the organism progresses rapidly with a complete loss of its virulence
!

in from 15 to 30 days. The organism has only a slight resisting power

to desiccation or to the ordinary antiseptic reagents. It is very sus-

ceptible to heat and is destroyed by exposure for 6 minutes to a tem-

perature of 55 to 56° C. Cultures of the organism in bouillon heated

to 60° C. and then filtered lose all their virulence, but the filtrate con-
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tains a toxin which produces an elevation of temperature and other

symptoms when inoculated in rabbits and other laboratoiA' animals.

The toxin appears to be exceedingdy active, especially when inoculated

into the jugular vein.

the disease can be transmitted experimentally either with pure

cultures, with isolated bacteria, or with material collected from

animals dead of this disease. In ducks and chickens the disease can

be produced by ingestion of pure cultures or virulent products mixed

with food. Death occurs in from 30 to 18 hours after eating such

material. The post-mortem appearances in these cases are exactlj^ the

same as in cases of death resulting from the disease when acquired

under natural conditions. The rabbit was found to be most susceptible

and the guinea pig most resistant to inoculations with this organism.

By passing the organism repeatedly through a series of experimental

animals belonging to the same species, its virulence is increased for

this species. By passing this organism through rabbits, it was

observed that its virulence was decidedly increased for the rabbit, but

was not especiall}^ modified as regards the pigeon, and was attenuated

as regards its action upon guinea pigs. Repeated inoculation of ster-

ilized cultures into rabbits and guinea pigs conferred immunity upon

these animals to the disease.

The author believes that this disease should not be confounded with

chicken cholera. It difi'ers from chicken cholera, especially in the

susceptibility of different animals to the organism. The pathogenic

agent of the disease is an ovoid bacterium which seems to have acquired

an unusuall}" high virulence.

Ij

The epidemiology of malaria from recent observations, A. Cell: [Centhl.

Bakt. u. Par., 1. Aht.,28 {1900) ,
Xo. 17, pp. 530-535).—The author found that the dis-

tribution of malaria-bearing mosquitoes was more extensive than that of the disease.

The various species of mosquitoes may be carried in different ways to considerable

heights on momitain sides or into other localities where malaria does not prevail.

• Brief notes are given on the distribution of Anopheles claviger, A. p>ictus, A. pseudo-

[

- p>\ctus, and A. bifurcatus.

Entozoa, A. E. Shipley {Fauna Hawaiiensis, 2 {1900), Xo. 4, pp- 4-27-446, pis. 2)

.

—
The author gives brief notes on the parasitic worms found in the domestic animals

and man in the Sandwich Islands.

I

A text-book of special pathology and therapy of domestic animals, F.

I Friedberger and E. Frohner {Lehrbuch der speciellen Pathologie und Therapie der

i

Hausthiere. Stuttgart: Ferdinand Enke, 1900, vol. 2, 5. ed., pp. 756).—This volume

i
contains chapters on the following subjects: Diseases of the nasal cavity

;
diseases of

I

the larynx; diseases of the trachea, bronchial tubes; lung diseases; diseases of the

I

° pleura; chronic constitutional diseases, and contagious diseases in general.

I Bacteriological and pathological microscopy, T. Kitt {Bacterienkunde und

\

pathologische Mikroskopie fur Thierarzte und Studirende der Thiermedicin. Vienna;

M. Perles, 1899, 3. ed., pp. 525, pis. 2, figs. 155)

.

—This volume contains an account of

technical methods for the study of pathogenic bacteria; preparation of sections of

pathological tissue; methods of inoculation of experimental animals; methods of

1T622—No. 9 7
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studying parasitic insects, mites, and worms, and a general account of the l)acteria

which cause the common infectious diseases.

The histology of the spleen during the course of infectious diseases,
i

Domixici {Arch. Med. Exper. et Anat. Path., Paris, 1. ser., 12 {1900), No. 6,p>p. 783- \

768, p>h. 8).—The author conducted experiments for the purpose of determining the 1

role of and anatomical changes in the spleen during an infection of septicaemia

caused by the bacillus of Eberth. It was found that the spleen under such condi-

tions fulfills the function of producing leucocytes and giant phagocytes. During the

process of the disease the spleen underwent a myeloid transformation.

The germicide and agglutinating properties of serums immunized against (

Bacillus pyocyaneus, P. Muller {Centhl. Bald. u. Par., 1. AhL, 28 {1900), No. 18,

ppj. 577-587).—From experiments made outside of the animal organism, the author

concludes that in the absence of oxygen the germicide power of the normal serum of

guinea pigs toward B. pyocyaneus is greater than in the presence of oxygen. Non-

virulent bacteria were much checked in their growth by a normal serum, while ;

virulent forms were not especially affected. Serums which were immune to B. pyo-
\

cyaneus exhibited a stronger germicide power under aerobic conditions than normal

serum.

Agglutination of the Trypanosoma of the rat upon different kinds of
"

serum, Laveran and Nesnil {Compt. Bend. Soc. Biol. Paris, 52 {1900), No. 34, pp. i|

989-948).—The author tested the action of the serum of different animals in aggluti-

nating Trypanosoma. Rabbits, dogs, sheep, horses, chickens, pigeons, and rats were

used for this purpose. The sera of all these animals, except that of the rat, aggluti-

nated the Tryj)anosoma wdthin a period of an hour, when mixed with an equal

volume of defibrinated blood containing these parasites. The Trypanosoma was not

immobilized before it became agglutinated.

Intravenous injection of potassium iodid and protargol, Peter {Berlin.

Tierdrztl. Wchnschr., 1900, No. 33, pp. 385-387).—The author experimented with I

intravenous injections of protargol in the treatment of a number of cases of morbus
j

maculosus. It was found that a single dose of 100 gm. of a 75 per cent aqueous

solution of protargol could be injected into the blood of cattle and horses without I

injurious effects, and that a noticeable therapeutic effect was produced by this

substance in the treatment of malignant catarrh of cattle. Potassium iodid was used 1

in combination with proteids. The results of the author’s experiments indicate that 1

this substance may be safely used in intravenous injections. An experiment with
j

sodium iodid combined with proteids on the other hand demonstrated that this
|

substance is not suitable for intravenous injections, since serious disturbances were

produced in the red blood corpuscles which resulted in a hsemoglobinuria.
j

Treatment of tetanus by fright, Kissuth {Berlin. Tierdrztl. Wchnschr., 1900, No.

45, p. 532).—Two cases of undoubted tetanus were treated by fright produced by
j

firing a gun in the stall in which the affected horses stood. The gun was fired at the

time when the muscular contraction was at its height, and had the effect of producing
;

a complete muscular relaxation, after which the animals were able to eat and drink !

without much difficulty. One case recovered completely after a period of 14 days,

while recovery in the other case was slower. -
i

Report of veterinarian, J. C. Robert {Mississippi Sta. Bpt. 1900, pp. 36-40).—The
!

work of the year on Texas fever consisted chiefly in an attempt to determine the .

value of blood inoculation in preventing the appearance of disease in southern cat-

tle and the discovery of some efficient curative agent. Twenty-five young northern

cattle w^ere inoculated with blood from tick-infested native cattle. The amount of
:

blood used varied from IJ to 5 cc. and was used in some cases as drawn and in other

cases defibrinated. Symptoms of inoculation fever appeared within 10 days. None

of the animals died and they were turned out with native cattle about 5 weeks after

the second inoculation. Southern cattle frequently die of Texas fever. Some cattle
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appear to escape tick infestation while young, and when they subsequently become

infested with large numbers of ticks they succumb to the virulent form of the disease.

The only treatment from which the author obtained any favorable results consisted

in administering 1 lb. of Eiisom salts and hypodermic doses of 30 grains of quinine

every 3 hours. Brief notes are given on the occurrence of blackleg, anthrax, glanders,

and tuberculosis in the State.

List of plants of known or suspected poisonous properties which, occur

within the State, E. Y. AVilcox {Montana Sta. Bui. 22, pp. '51-53 ).—A list is given

of 14 species of plants which are known to the writer as being poisonous, or which

have been suspected by stock growers as being injurious to stock. Of the species

mentioned the purple and tall larksimrs, aconite, lupine, death camass, nightshade,

and water hemlock are known to have caused the death of a number of animals, and

loco weeds are suspected as being injurious. The author investigated a number of

cases of poison reputed to be due to certain plants, but upon investigation found that

the evidence was either of a very unsubstantial nature, or the suspected plant was in

no way connected with the death of the animals.

Lupines as plants poisonous to stock, E. V. "Wilcox {Montana Sta. Bui. 22,

pp. 37-45) notes are given on a number of cases of poisoning from lupine

which were observed in Montana. In 1 case 100 out of 200 bucks fed upon lupine

hay died within a few hours after feeding. In another case a considerable loss of

sheep was suffered from allowing them to eat ripe lupine upon the range. After

autumn snowstorms in 1898 the loss of sheep from eating lupine upon the range in

Montana amounted to 2,000, 1,150 of Avhich were from 1 band. A few cases of lupine

poisoning in horses are also recorded. The most severe losses from lupine poisoning

have been due to eating these j^lants in the form of hay, a large quantity of which is

annually cut in the State. The poisoning in all cases seemed to be due to eating the

ripe or nearly ripe seed, which would appear to contain the poisonous princijiles in

greater abundance than other parts of the plant. A brief bibliography is also given.

Cattle poisoning by the tall larkspur, E. V. "Wilcox {Montana Sta. Bui. 22,

pp. 4.5-47 ).—Notes are given on the appearance and distribution of Delphinium glau-

curn in ^Montana. An outbreak of cattle poisoning which occurred in the Gallatin

Basin, and which resulted in the death of 40 cattle, was investigated. It was found

that the poisoning was due to the species of larkspur just mentioned, and that this

plant had been apparently eaten in unusual quantities, on account of the fact that

other green forage was covered by a recent fall of snow.

Poisoning of stock by the water hemlock, E. Y. "Wilcox {Montana Sta. Bui.

22, p. 4S ).—Brief notes on cases of poisoning from this plant in man, sheep, and cat-

tle. In cattle the symptoms were severe pain, accompanied by cerebral excitement

and spasms. In 1 case the animal died within 15 minutes after the appearance of the

first symptoms.

The poisoning of cattle by smutty oat hay, E. Y. "\Yilcox {Montana Sta. Bui.

22, p. 51 ).—During the winter of 1898 a dairyman lost 12 cows in feeding smutty oat

hay. The oats had become so badly smutted that they were cut for hay rather than

grain. Out of 30 cows which received 1 feed of the smutty oat hay 12 died within 18

hours after feeding, with symj)toms of gastric disturbances and cerebral excitement.

Ergotism in horses, E. Y. Wilcox {Montana Sta. Bui. 22,x>p. 49,50 ).—Ergot is

reported as very abundant on a considerable variety of native grasses in the State.

A number of cases of poisoning observed in horses are believed to be forms of ergot-

ism. The symptoms were a gradual paralysis beginning with the muscles of the

throat; horses were soon unable to swallow, and later became unable to stand, and
died of general paralysis. Death occurred in the majority of cases within from 6 to

12 hours. In 2 cases recovery took place after the administration of strychnin

hypodermically and whisky by the mouth.
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Report of the veterinary service and meat inspection in Norway for the
year 1898 {pp.l26).—This report contains a general account of the work of the

veterinary department, together with special accounts of anthrax, catarrhal fever,

blackleg, hog cholera, swine plague, tuberculosis, milk fever, and other diseases.

The regulations for meat inspection in different cities are also given, together with

notes on the frequency of various diseases found during such inspection.

The diseases of cattle, D. Monfallet {BoL Soc. Nac. Agr. [Lima], 5. ser.,

1900, No. l,pp. 35-53).—The author gives a general account of the various forms,

etiological symptoms and treatment of pneumonia and pleurisy in cattle.

Actinomycosis in cattle, C. J. Reakes {Veterinarian, 73 {1900), No. 871, pp.

357-359).—The author presents an account of an unusual outbreak of actinomycosis

in Ellsmere.

Anthrax, Kissuth {Berlin. Tierdrztl. Wclmschr., 1900, No 46, p. 543).—Among 60

head of cattle, which were shipped to Gurhau from eastern Prussia, 4 developed

acute cases of anthrax within a few hours after being turned out to pasture, and 3

died. The author believes that anthrax spores were taken on the food, and that the

action was more rapid and more severe on account of the empty condition of the

digestive tract.

A variety of anthrax bacillus with short forms and without spores, C. Pm-
SALix {Compt. Rend. Acad. Sci. Paris, 131 {1900), No. 7, pp. 434-437).—A number of

forms of this organism have already been noted and have received different names.

These different forms are found under different conditions or in the blood of different

animals. In the dog the anthrax l)acillus undergoes important modifications, the

first of which are changes in its functions and virulence. The bacillus multiplies

rapidly by budding and the formation of short rods similar to micrococcus. The
name Bacillus cmthracis hrevlgemmans is proposed for this form,

Agg’lutination of the tubercle bacillus by tuberculous serums, P. Courmont

(
Compt. Rend. Soc. Biol. Paris, 53 {1900), No. 36, pp. 1000-1002)

.

—The author obtained

positive results in experimental tests of such serums from man and animals, and

believes that this method constitutes a rapid and certain procedure for diagnosing

tuberculosis. Experiments with nontuberculous discharges of diphtheritic or septi-

csemic nature gave negative results.

An experiment in the transmission of tuberculosis, E. Perroncito
( Gior. R.

Soc. Accad. Vet. Jtal., 49 {1900), No. 45, pp. 1057, 1058).—The author fed 2 pigs with

milk to which had been added fresh tuberculous material of bovine origin. General-

ized cases of tuberculosis were developed in both experimental animals.

Tuberculosis in New Zealand, J. A. Gilruth
(
Veterinarian, 73 {1900), No. 870,

pp. 359-370).—Notes on 1,500 tuberculin tests, chiefly in dairy cows. The author

discusses general infection, the means by which the disease is spread, the method of

extermination, and regulations for controlling the prevalence of the disease. The
author believes that tuberculin has no curatiye action upon tuberculosis.

Tuberculosis in pheasants in Wang-amui, S. H. Drew {Trans, and Proc. New
Zealand Inst., 32 {1899), pp. 54~56).—The Wellington Acclimatization Society

imported a number of Phaslanus reevesii. The birds were inclosed for a time after

arrival in a pen near a museum. After some time one of the birds died, and on

making a post-mortem examination it was found that various vital organs were

badly infected with tuberculosis. Similar experience was had by other societies in

importing these birds. It remains doubtful how the birds became infected, since

they were watered with rain water and were fed no meat, liver, or milk. The only

other animals which could enter the inclosure were rats, and it is suggested that the

infection may have been carried by them.

On the behavior of the tubercle bacillus in frogs, 0. Lubarsch {Centbl. Baht,

u. Par., l.Aht., 28 {1900), Nos. 14-15, pp. 431-430).—This is mainly a controversial

article, but from additional experiments made by the author it is concluded that
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tubercle bacilli introduced into the lymph cavity of a frog are carried from this posi-

tion ii\to the internal organs and may be found in such locations for weeks or even

months. At the point of injection small granulating tubercles are not infrequently

developed. Tubercle bacilli which have remained for weeks in the body of a frog

do not produce tubercles when inoculated into guinea pigs.

'

Parturient apoplexy. A discussion of milk fever, AV. A. Thomas {Jour.

Comp. Med. and Vet. Arch., 21 {1900), No. 11, pp. 671-675 ).—In order to secure

information regarding the methods of treatment of practicing veterinarians and their

success with cases of parturient apoplexy, the author sent out a circular letter of

inquiry to the practicing veterinarians of Nebraska, from whom 11 replies were

received. Of the veterinarians who replied to the circular 9 had given medicine by
way of the mouth and 3 had adopted the Schmidt treatment. The success of treat-

ment was not striking in any case. The author objects to the use of the term par- •

turient paresis and inclines to the belief that the primary lesions of the disease are

in the brain.

Tumor formations in certain of the domestic animals, J. A. Gilruth
( Veter-

inarian, 73 {1900), No. 870, pp. 291-301, figs. 6 ).—Degenerate and calcified hydatids

were present in the lungs and liver of a vast majority of cattle and sheep inspected

in the abattoirs of New Zealand. Notes are given for the purpose of reaching a dif-

ferential diagnosis between such nodules and those of tuberculosis. A similar dis-

cussion is given of nodules of the peritoneal surface of the intestines, calcareous

nodules in the flanks of sheep, epithelioma, and granuloma.

Swine fever, J. A. Gilruth {Veterinarian, 73 {1900) ,
No. 872, pp. 419-439, figs. 4 )-

—

From a series of observations and experiments made by the author it is concluded

that pulmonary and pleural lesions frequently occur along with or independently of

the so-called characteristic intestinal lesions of swine fever. The results obtained

indicate that it is doubtful whether hog cholera and swine plague are 2 distinct

diseases.

Mallein in the treatment of g-landers, J. McCall ( Veterinarian, 73 {1900), No.

870, pp. 383-387 ).—Detailed notes are given on 4 horses injected with mallein.

Cultures made from tubercles found on post-mortem examination gave negative results,

while the reaction to mallein was well marked, and the usual anatomical lesions of

glanders were found.

The nature of “horse sickness,” Rickmaxx {Berlin. Tierdrztl. Wclmsclir., 1900,

No. 29, p>p- 337, 338 ).—The author inoculated himself and also a horse with 1 cc. of

virulent blood from a case of this disease. After 11 days the horse died of typical

symptoms of the disease, while the author was entirely unaffected by the operation,

although he was susceptible to malaria. The author believes that although this dis-

ease is very similar to malaria it is not identical with it.

Diseases caused by horse worms, and their treatment, F. Y. Theobald {Jour.

Southeast Agr. Col. Wye, 1900, No. 9, pp. 49-66, figs. 7 ).—Biological and economic

notes are given on the common species of tapeworms and nematodes, which are found

parasitic in the horse.

Dourine and its pathogenic organism, G. Schneider and M. Buffard {Rec.

Med. Vet., Paris, 8. ser-., 7 {1900), No. 3, pp. 81-105, figs. 20 ).—The authors made
extended investigations on dourine in horses with regard to methods of prevention, >

diagnosis, and treatment, and a special study of the etiology of the disease. The
pathogenic organism is considered to be a species of Trypanosoma. The authors

were able to produce the disease experimentally in horses, dogs, rabbits, rats, mice, and

the jackass. It was found that the organism could be transmitted by a hypodermic

injection, by contact with the mucous membrane of the vagina, and by inoculation

under the cerebral membranes.

Detailed notes are given on the period of incubation of the disease in different
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animals and upon the symptoms and course of the disease. The pathogenic organism

is described and figured.

A diagnosis of rabies, H. Valee {Rev. Vet. Toulouse, 25 {1900), Xo. 12, pp.
763-768)

.—A brief critical discussion of the various methods which have been pro-

posed for diagnosing rabies before and after death.

Diagnosis of rabies upon an histological examination of nerve centers of

animals which have died prematurely, C. FnAxgA ( Compt. Rend. Roc. Biol. Paris,

52 {1900), No. 86, pp. 985-987 ).—-From microscopic post-mortem examinations made
by the author it is concluded that rabid animals which die prematurely do not

always exhibit the rabic nodules in the ganglia. More frequently it was found that

such elements exist only in an extra capsular position in a greater or less quantity.

Lesions in the bulb were more striking and were formed earlier than those in the

ganglia.

Rabies in dogs, I. Guekricabeitia {Gac. Med. Vet., 24 {1900), Xo. 174, pp.
513-516 ).—Brief notes by way of diagnoisis of this disease.

Common diseases of the fowls—their control and treatment, F. D. Chester

{Delaware Sta. Bid. 47, pp. 30, figs. 12 ).—This bulletin contains a general account of

the common diseases of poultry. The author discusses the symptoms, etiology, and
treatment of gapes, simple catarrh, roujr, pip, noninfectious gastroenteritis, fowl

cholera, asthenia, blackhead, various diseases of the reproductive organs, vertigo,

epilepsy, scaly leg, depluming scabies, favus, bumblefoot, tuberculosis, and infectious

leukjemia.

Roup of chickens, E.V. Wilcox {Montana Sta. Bid. 22, pp. 27-29 ).—A brief

description of the disease and an account of the remedies usually adopted against

this disease are given. During an outbreak of roup in Montana diphtheritic mem-
branes were removed from the mouth and larynx and a direct application of lunar

caustic was then made to the raw surface thus exposed. The mouth cavity and eyes

were then washed with a solution of nitrate of silver in the proportion of 8 grains

to the ounce of water. In some cases 1 application was successful, while in others

2 or 3 were required.

The internal chicken mite, E. V. Wilcox {Montana Sta. Bid. 22, p>p. 30-36)
.—

A

brief description of Cytodites nudus is given and the literature relating to this species

is discussed. While studying this mite in Montana it was found in 5 chickens

which were evidently suffering from some serious disease. In 1 case a large number
of intestinal nematodes were present and in the other 4 cases the chickens were

affected with nodular tieniasis. Two perfectly healthy chickens were found to be

thoroughly infested with cytodites, and in these cases, as well as in the others, no

lesions were traceable to the action of cytodites. Thorough disinfection of poultry

houses is recommended as a preventive measure against this mite.

Intestinal helminthiasis of fowls, Railliet {Rec. Med. Vet. Paris, 8. ser., 7 {1900)

,

Xo.2, pp. 36-43 ).—The author studied an outbreak of helminthiasis among fowls

which was caused by HeteraMs joerspicillum, II. visicularis, Davamea cesticillus, and D.

proglottina. A serious mortality resulted from the presence of these parasitic worms.

The remedies which were tried included calomel, areca nut, santonin, ether extract

of male fern, and a mixture of the last two.

Calomel in doses of 2 to 4 eg. gave no result. Areca nut in doses varying from 2 to

6 gm. was ineffective. Santonin, even in doses of 28 mg., produced no appreciable

effect. One pullet in a period of 3 weeks received 70 mg. of santonin and 50 eg. of

the ether extract of male fern without any appreciable effect on the intestinal

parasites.

Forceps for holding pigs during inoculation. Bury {Berlin. Tierdrztl.

Wclmschr., 1900, Xo. 33, p. 388).—A brief description of a form of forceps which

proved to be convenient for this purpose.
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The use of water in irrigation
( U. S. Dept. Aejr

. , Office ofExperi-

rnent Stations But. 86^ p>P' This is a report of

investigations made in 1899 under the supervision of E. Mead, expert

in charge of irrigation investigations of this Department, and C. T.

Johnston, assistant, in accordance with the act of Congress authorizing

irrigation investigations by the Department. The report contains

papers discussing the results of the }"ear’s investigations by E. Mead;

tables for use in measuring water, and diagrams showing use in differ-

ent localities, by C. T. Johnston; and reports and discussions of irri-

gation investigations in different localities b}" special agents AY. M.
Eeed, New Mexico; AY. H. Code, Arizona; AY. Irving, California;

O. Y. P. Stout, Nebraska; T. Berry, Colorado; C. T. Johnston, AYyo-

ming: S. Fortier, Montana; K. C. Gemmell and G. L. Swendsen, Utah;

and D. AY. Koss, Idaho. The bulletin explains the methods in use in

the arid States in the distribution and use of water in irrigation and

gives a large number of measurements made to determine the dut}" of

water and the losses by seepage and evaporation from canals, and dis-

cusses the methods b}" which the water suppl}^ ma}^ be more effective^

and economically utilized in the production of crops. The results show
a very variable, but wasteful, use of water in irrigation under present

methods and enormous losses from canals and reservoirs by seepage

and evaporation. Three tables given in the bulletin afford a veiy

striking illustration of the extent of these losses. These tables show
the amount of water (1) ffowing into large canals at their headgates,

(2) taken out hy small canals and laterals, and (3) actually reaching the

fields. The difference in results of the 3 measurements shows the

approximate loss of water in transit. The following table gives the

averages of the 3 classes of measurements:

Measurements at different places in an irrigation system, showing losses in transit.

Depth.

Measured at the head of large canals feet. . 5. 63

IMeasured at the heads of small canals and laterals do. . . 2. 40

Measured at the margins of fields where used do 1. 29

‘
‘A comparison of the duties secured under many of the canals where measure-

ments were made last year leads to the belief that it will be possible through improved

methods to double the average duty now obtained, so that the quantity now required

for one acre will serve to irrigate two. If this can be accomplished it will relieve the

scarcity under many canals, put an end to many controversies growing out of such

scarcity, lessen the expense per acre for water, and immensely increase the produc-

tive and taxable resources of the arid States.”

Irrigation in New Jersey, E. B. Yoorhees {U. S. Dept. Agr.^

Office of Experiment Stations Bui. 87^p>p. Iff)., figs. 5).—This bulletin

discusses the need of irrigation in New Jersey and other States with

similar rainfall conditions; reports the results of experiments at the
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station and elsewhere in New Jersey during 1899 to determine whether
j

supplemental irrigation is prohtable under such conditions; and gives

descriptions and statements of cost of a number of small ii-rigation

plants in New Jersey. In the experiments at the station the increase

in yield of small fruits due to irrigation was as follows: Blackberries,
j

1,038 qts. per acre, worth 893.42; raspberries, 329 qts. per acre, worth

832.90; and currants, 311 qts. per acre, worth 831.10. The results of

similar experiments in other parts of the State with a variety of crops

confirm those obtained at the station.

“ So far as rainfall conditions are concerned, New Jersey belongs to

the so-called humid region, and may be considered typical of the whole
eastern half of the United States. Judging from the results reported

in this bulletin, there seems to be no doubt that irrigation for fruits and

market gardens, even in regions where rainfall is normally abundant,

is a profitable undertaking.”

Storage of water on G-ila River, J. B. Lippincott ( ^YateT Suiyply

and Irrig. Papers^ U. S. Geol. Survey^ No. SS., pp. 98^ pis. 33).—This

is a report on investigations undertaken in 1896 and 1899 with a view

to finding means of affording relief to the Pima, Papago, and Mari-

copa Indians of the Gila River Reservation, who have been deprived

of an adequate supply of water for irrigation by diversion of the

supply at points in the Gila River watershed above the reservation.

The report gives some account of these Indians and of their use of

water for irrigation purposes; reviews the causes of the shortage ,of

water and the steps taken to correct it; discusses the water supply

of the Gila River basin—precipitation, flow of streams, evaporation,

etc.
;
and records the results of investigation of storage reservoir sites

at the Buttes, the Dikes, Riverside, San Carlos, Guthrie, and on Queen
Creek, with remarks on irrigable land under the various proposed res-

ervoirs, the distribution of canals, and the organization of irrigation

districts. The bulletin also contains a paper by E. Duryee recording

the results of investigations on cement, undertaken ‘‘(1) to ascertain

whether by unusually fine grinding of the cement its strength can be

appreciably enhanced and the quantity correspondingly reduced; (2)
-

whether it is feasible to use the rocks found at the dam sites for mak-

ing a sand cement; (3) whether Portland cement can be economically

made at these sites ;” the object being to lessen the cost of Portland

cement in constructing the dams.

As a result of the investigations the author advises the construction

of the San Carlos dam and makes various recommendations regarding

further investigations and the management of the stored water and the

lands to be irrigated.

The conclusions of the author have been verified by J. D. Schuyler,

whose general conclusions and recommendations are incorporated in

the report.
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Geology and water resources of a portion of southeastern South Dakota,

J. E.'Todd {^yater Supply and Irrigation Papers, U. S. Geol. Survey, Xo. 34, 2P-

pis. 5, maps 5)

.

—This paper gives the results of investigations of the geology, surface

wafers, and underground waters of the region named.

Operations at river stations, 1899 {Water Supply and Irrigation Papers, U. S.

Geol. Survey, Xos. 35-39, pp. 471).—These bulletins give “descriptions of the river

stations maintained during 1899 'by the United States Geological Survey, together

with tables of the average daily height of water, results of measurements of dis-

charge, and rating tables constructed from the latter and applicable in general for

the calendar year.” For reports of similar data for 1898, see E. S. K., 11, p. 1094.

Pennsylvania road statistics, J. Hamilton {Pennsylvania Dept. Agr, Bui. 66,

pp. 97).—This bulletin gives the text of the road law passed by the State legislature

in 1897, and tabular statements of the mileage of roads in each township, together

with the tax levy, proximity of stone suitable for ballast, and other data.

STATISTICS—MISCELLANEOUS.

Thirteenth. Annual Report of Kansas Station, 1900 {Kansas Sta. Rpt. 1900,

pp. XXIV-r-163).—The report proper contains the organization list of the station, a

financial statement for the fiscal year ended June 30, 1900, a general review of the

work of the different departments, and a subject list of station publications issued

since the organization of the station. Reprints of bulletins 90-98 of the station on
the following subjects are appended: Alfalfa in eastern Kansas (E. S. R., 11, p. 1037)

,

swine plague (E. S. R., 12, p. 190), soy beans—a new drought-resisting crop (E. S. R.,

12, p. 142), Kafir corn (E. S. R., 12, p. 332), sugar beets, 1899 (E. S. R., 12, p. 334),

station publications (E. S. R., 12, p. 399), fattening hogs with drought-resisting crops

(E. S. R., 12, p. 375), soil inoculation for soy beans (E. S. R., 12, p. 333), skim milk

calves (E. S. R., 12, p. 472), and scale insects upon Kansas grasses (E. S. R., 12,

p. 466).

Thirteenth Annual Report of Maryland Station, 1900 {Maryland Sta. Ppt.

1900, pp. X-\r161).—The report proper contains the organization list of the station,

a brief review of the work and publications of the station, a meteorological summary
for 1899, and a financial statement for the fiscal year ended June 30, 1900. Bulletins

63-67 of the station on the following subjects are reprinted: Experiments in feeding

pigs for the production of pork (E. S. R., 12, p. 174); a study of the cause of mottled

butter (E. S. R.,12, p. 182); some important insecticides, fungicides, and apparatus

for their application (E. S. R., 12, pp. 572,581); the occurrence and composition of

lime in Maryland, together with a report of the results of experiments in testing its

use in agriculture (E. S. R., 12, p. 624); and the culture and handling of tobacco in

Maryland (E. S. R., 12, p. 637).

Thirteenth Annual Report of Mississippi Station, 1900 {Mississippi Sta. Ppt.

1900, pp. 42).—This includes the organization list of the station, a financial state-

ment for the fiscal year ended June 30,* 1900, a general report on station work during

the year by the director, and more detailed reports by the heads of departments,

parts of which are noted elsewhere. Reprints of Bulletins 60 and 62-64 of the sta-

tion dealing with the following subjects are appended: Value of cotton seed to the

farmer (E. S. R., 11, p. 1069); feeding cotton seed, cotton-seed meal, and corn to dairy

cows (E. S. R., 11, pp. 1079, 1080); feeding cotton seed, cotton-seed meal, and corn to

beef steers (E. S. R., 11, pp. 1022, 1068); cost of wintering the beef herd (E. S. R., 11,

p. 1084) ;
feeding cotton seed to hogs (E. S. R., 11, p. 1072)

;
varieties of cotton (E. S.,

R., 12, p. 844); moculation of soils (E. S. R., 12, p. 843); and inspection and
analyses of fertilizers (E. S. R., 12, p. 841).

Sixth Annual Report of Montana Station, 1899 {Montana Sta. Bui. 24, pp-

115-152).—This includes the organization list of the station, a financial statement for
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the fiscal year ended June 30, 1899, a report of the director on the work and publi-

cations of the station during the year, and departmental reports, two of which are

noted”elsewhere.

Experiment Station Work—XVI ( U. S. Dept. Agr. Farmers’ Bui. 122, pp. 32,

figs. 5).—Thisnumber contains articles on the following subjects: Liming grass lands

early plowing for wheat, grafting grape cuttings, culture and uses of olives, nuts as

food, coffee substitutes, the working of a pure-food law, selling eggs by weight, rela-

tion of feed to the flavor of eggs, feeding moldy corn, and preparation of unfermented

grape juice.

Press Bulletins Nos. 35 to 70 {Kansas Sta. Bui. 99, pp>. 56).—This contains

reprints of weekly press bulletins issued by the station from April 5, 1899, to June

26, 1900. The articles are based largely on the results of experiments at the station.

Following are the subjects treated: Dysentery in calves and other young animals;

experiments with swine plague or hog cholera; Kafir corn, alfalfa hay, and soy beans

for pork; what is a digestion experiment; skim milk calves; orchard cultivation; a

digestion experiment with alfalfa hay; to rid the house of flies, selection of seed

wheat; the profitable strawberry bed; early plowing and moisture conservation
;
soy

beans; awnless brome grass; the Kansas Experiment Station; the horn-fly trap

experiment; infectious abortion in cattle; alfalfa in eastern Kansas; some nitroge-

nous forage plants; experiments with sugar beets to 1899 and 1900; Kafir corn; plant

breeding by bud selection; digestion experiments -with Kafir-corn stover and Kafir-

corn meal; protective inoculation against blackleg in cattle; questions about forage

plants; how to test the vitality of garden seeds; gophers and crab grass v. alfalfa;

salsify, or oyster plant; tame grasses for Kansas; Bromus inermis; prevention of grain

smuts; horn fly remedies; causes of failure in spraying; the cultivated catalpas; the

Buffalo tree hopper; the cultivated millets; and botanical notes on wheat and spelt.

The agriculture of the future. Hydraulic agriculture, A. Roxxa {Jour.

Agr. Prat, 1900, II, No. 51, p>p. 897-901; 1901, I, Nos. 1, p. 21; 2, pp. 50-53).—

By hydraulic agriculture, as discussed in this article, is meant the use of water not

only as a motive power, but also for irrigation and as a carrier of fertilizing material

to the soil (warping) in connection with intercultural cover crops which conserve

and increase the nitrogen supply of the soil.

Agriculture in Switzerland in the nineteenth century, E. Chuard
(
La Suisse

audixneuvieme siecle. Extrait: L’ Agriculture'. Lausanne: F. Payot; Berne: Schmid &
Francke, 1901, pp. 75, figs. 31)

.

—A historical sketch of Swiss agriculture during the

last century with reference to agricultural practices, agricultural societies, schools, and

experiment stations, and other agricultural subjects.

Agriculture in the Grand Duchy of Luxemburg, J. J. Wagner {Bui. Gesell.

Forder. TTm., Ackerb. u. KiXnste, Unter-Elsass, 34 {1900)
,
No. 9, pp. 305-312).—A brief

popular article on agricultural conditions in Luxemburg, and discussing in a general

way agricultural education and the work of agricultural societies.

Agricultural statistics for New Zealand {Nevo Zealand Dept. Agr. Bpt. 1900,

pp. 347-371).—Statistics for 1899-1900 on imports and exports. A supplement con-

taining general agricultural statistics is attached.



NOTES.

Alabama Station.—J. G. Gilchrist, of the board of control, died recently at his

home in Hope Hull, Ala. His successor has not yet been selected. J. Q. Burton has

resigned as assistant chemist to accept a position in the Georgia State Laboratory,

and Charles AV. Xixoii has been appointed in his place.

California University and Station.—The State legislature has provided an

annual appropriation of $250,000 for the university for the next two years, in addition

to its regular income. A department of irrigation has been established in the uni-

versity, and Elwood Mead, irrigation expert of this Department, has been elected

professor of the institutions and practice of irrigation. Professor Mead will deliver

a course of lectures at the university, extending over six weeks, on the institutions

of irrigation. His new position will not necessitate his relinquishing the charge of

the irrigation investigations of the Department, as an assistant professor will be

provided.

Connecticut State Station.—Clifford Langley resigned March 1 to accept a posi-

tion in Xew A"ork City. He has been succeeded by I. F. Harris.

Purdue University and Station.—The State legislature has appropriated 860,000

for a new agricultural building, with $10,000 a year for two years for maintenance

and equipment of the same. Ex-President Benjamin Harrison, who died March 13,

was a trustee of the university and station. Within the past twenty-five months

President Smart and two of the most prominent trustees of Purdue have died.

Iowa College and Station.—Homer C. Price, of the University of Ohio, has

been elected to the chair of horticulture and forestry in the college and horticulturist

of the station. F. E. Marshall has been appointed assistant in animal husbandry, to

succeed G. M. Eommel.
Kansas Station.—A. S. Hitchcock, botanist of the college and station, has resigned

to accept the position of assistant agrostologist in this Department. He entered upon
his duties March 1.

Korth Dakota College.—The legislature has granted the college one-fifth mill

on all taxable property, thus doing away with the necessity for the uncertain bien-

nial appropriation. Plans are being prepared for the completion of the new chemical

laboratory and for a science hall, to be built during the present year, and also for a

new barn to replace the one recently destroyed by fire.

Ohio Station.—Clarence W. Waid, B. S., recently assistant horticulturist at the

Xew Hampshire station, has been appointed to the same position at the Ohio station.

South Dakota College and Station.—The State legislature has provided 840, 000

for an engineering and physics building, and $10,000 for a building for work in plant

breeding. The fund for the general expenses of the college has been increased, and
a law passed affirming the Morrill and Hatch funds to the institution in perpetuity.

The appropriation of $1,000 for the experimental work at Highmore was continued.

The governor has appointed I. D. Aldrich, of Bigstone, and I. W. Goodner, of Pierre,

on the board of regents of education (governing board of the college and station), to

succeed H. H. Blair and R. W. Haire.
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Wyoming University.—The legislature has appropriated funds for the completion

of the Science Hall and to enlarge the campus. The new building will contain the

geological museum and preparatory rooms, the botanical and chemical laboratories,

and a large lecture room. A central heating plant for all the buildings will be built.

Necrology.— Dr. George T. Fairchild died March 15, 1901, after a lingering illness,

at Columbus, Ohio, where he had gone for medical treatment. According to an
account of his life in the Kansas Agricultural College Industrialist, Dr. Fairchild was
born at Brownhelm, Ohio, October 6, 1838, his father being a farmer and teacher.

He was educated at Oberlin College, graduating in the classical course in 1862 and
in the department of theology in 1865. He was ordained to the ministry in the Con-

gregational Church, but never served as pastor, as he was elected instructor in the

Michigan Agricultural College in 1865 and the next year was made professor of

English literature, which position he tilled until called to the presidency of the Kan-

sas State Agricultural College in December, 1879. He remained at the head of the

latter institution for seventeen and a half years, withdrawing at the close of the

collegiate year 1897. Under his presidency this college grew steadily in ethciency

and in general appreciation, both in the State and among similar institutions. “The
attendance grew from year to year, appropriations by the State legislature became
more abundant, and the name of the college became a synonym for thorough educa-

tional work. During the first year of his connection with the college the attendance

was but 276; during the last year it had grown to 734.” Dr. Fairchild was promi-

nently identified with the educational associations of this country. He was a life

director in the National Educational Association, and took a prominent part in the

Association of American Agricultural Colleges and Experiment Stations, of which he

was president in 1897. The last four years of his life were comparatively unevent-

ful. After a period of rest, during which he wTote his book on “ Rural Wealth and

Welfare,” he accepted a call to the chair of English literature at Berea College,

Kentucky, which position he occupied at the time of his death.

National Bureau op Standards.—The recent act of Congress providing for the

establishment of this new bureau calls for a director, physicist, chemist, two assistant

physicists or chemists, several laboratory assistants, a secretary, engineer, and

mechanician. The appointment of Dr. Samuel W. Stratton, of the University of

Chicago, as director, has been announced. Dr. Stratton has been in charge of the

Office of Standard Weights and Measures in Washington. The appropriation for

the bureau carries |27,140 for salaries, |100,000 toward the erection of a fire-proof

laboratory, the entire cost of which is not to exceed $250,000, $25,000 for a site for

the laboratory, $10,000 for equipment, and $5,000 for general expenses, making a

total of $167,140. A visiting committee of five members, consisting of experts in the

various interests involved, but not in the employ of the Government, is provided for.

Fees will be charged for the services of the bureau in making comparisons, calibra-

tions, tests of apparatus, or investigations, except those performed for institutions

connected with the Federal or State governments. Germany is said to provide

$116,000, Great Britain $62,100, and Austria $46,000 annually for the maintenance of

similar standardizing bureaus.

Agricultural Education in Germany.—According to a note in the Gardeners’

Chronicle (29 (1901) ,
No. 734, p. 45), there are at present 241 institutions in Germany

giving instruction in agriculture, exclusive of the special schools of horticulture,

dairying, and other industries. There are chairs of agriculture and agricultural

institutes connected with 12 universities, and in addition 20 schools of agriculture,

not including the primary schools, where the education given is of a more elementary

character. Traveling teachers also visit remote districts to instruct the peasants and

show them the best methods of cultivation, etc.

o
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The question of the establishment of experimental farms in connec-

tion with the experiment stations is beino' agitated to considerable

extent in Germany. This plan of cariAong on a small farm in connec-

tion with the station, where field and feeding experiments are conducted

on a more or less practical scale, is referred to as the “American s}’^s-

tem.” Seyeral years ago Professor IVIaercker, of the Halle Station,

made a tour of the American stations, and was much impressed with

the value of the farm portion of the station equipment as an accessory

means of stud^^ing certain problems closely related to practice, and of

verifying and testing the practical application of laboratory inves-

tigations.

The Lauchstadt Experimental Farm, which is connected with the

Halle Station, is an outgrowth of Professor Maercker’s American

trip, and is the onH German representative of the so-called American

S3"stem. This farm was started a.bout five }"ears ago. In addition to

its fields and plats, where experiments in culture, fertilizing, and

management of field crops are carried on, it has a herd of cattle which

are used for feeding and dairy experiments. Several annual reports

of its operations have been reviewed in the Record as they appeared.

The farm has evidently attracted a good deal of attention in German}"

during the few years it has been in operation, and has appealed

strongly not only to practical farmers and agriculturists, but to higher

oflScials as well.

As is generally known, the German stations do not have any con-

siderable area of land or conduct what we understand as field experi-

ments, except as they may do so in cooperation with farmers, their

culture work being carried on for the most part in vegetation pots or

small plats and quite restricted. The same is true of their feeding

experiments, which are made with a small number of animals and

usually cover only short periods. While their strictly scientific experi-

ments have taught us much regarding the nutrition of animals and

the utilization of food, as well as the methods of investigation, their

more practical experiments must be regarded as quite inferior in point

of method to their research work.

The Lauchstadt Experimental Farm was in a sense a new departure

in experiment station work in Germany. Although it has been in

901
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operation so short a time, it has given rise to a popular demand for a

number of stations on that plan, which appears to be receiving consid-

erable support from specialists and the press. Last fall Professor von
Riimker, of Breslau, published an article in the Journal fur Land-
mirtscliaft^ on the importance of experimental farms in connection

with agricultural experiment stations. In this he paid a high tribute

to the American stations, and maintained that their German repre-

sentative at Lauchstadt had abundantly justified its establishment. He
thought it should serve as an example to many other German stations,

and believed that the establishment of modern experimental farms was
a natural demand of the times which promised to mark an epoch in

the histoiy of the German experiment stations. He earnestly advocated

relieving experiment stations of control work for the most part, and
the establishment of experimental farms in connection with a con-

siderable number of stations. He held these farms to be of great

advantage to agricultural production, and a potent means for the

improvement of agricultural practice.

This suggestion of Professor von Riimker’s has not met with uni-

versal approval. In a reply to his article, in a late number of Die
landwirtschaftlichen Yersuclis-Stationen^ Prof. J. Konig, the eminent

director of the experiment station at Munster, in Westphalia, takes

very decided exception to von Riimker’s opinion of the value or appli-

cability of the results obtained at such experimental farms. He shows
from a review of the history of the German stations that when they

were first established they were expected to work out formulas and

practical directions for feeding and manuring, and that, accordingly,

many of the stations were given considerable tracts of land or had such

land under their control. It was found more advantageous for the

research, however, to move the stations to towns or cities where
educational institutions were located; and he contends that the wisdom
of this course has been fully demonstrated, and that the results

accomplished do not warrant recommending a return to the old order

of things. The experimental farm, he says, furnishes only a mass of

experiences from which generalizations can not be made or the true

significance measured; and he holds that such experimenting is not

scientific and does not furnish practical indications which are of more
than local and temporary application. The attempt of the stations

to meet the early requirements and prescribe rules for agricultural

practice has not been successful for the reason that conditions vary

so greatly in different localities and at different times. He even

holds that experimental fields are dangerous for such farmers as are

inclined to follow results blindly without considering carefully their

own conditions. The thing which the German stations stand in most

need of, he says, is not a change in their system of operations, but

more free time for research. In conclusion, he states as his judgment

that experimental farms on the plan of that at Lauchstadt are useful

for purposes of instruction at agricultural high schools, but are not

necessary for experiment stations, because we lack as yet the necessary
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basis for interpreting the results, and this basis can not be worked out

in experiments on a large scale where a variety of unknown conditions

prevail.

This discussion is interesting to those connected with the stations in

this country, where similar experience has been passed through. The
earlier stations were patterned veiw largely after the German stations.

Later it was found to be desirable for a number of reasons to have

fields and herds connected with the stations. The tendency at first

was to go rather to the extreme in this matter, but as experience has

been gained and the confidence of the farmers secured, there has been

a marked tendency to diminish the areas under cultivation, to give far

less prominence to the commercial features of farming, and to com-

bine, as far as practicable, with the farm operated by the agricultural

college. Visitors to our stations do not always realize that the farm
which the}^ see is not operated entirel}" by the station, and that the

larger portion of it is frequently carried on by the college for use in

connection with its instruction, a partnership which in many cases has

been mutually helpful.

The Lauchstadt farm is hardly a fair representative of the American
station farm as it is carried on to-day, and as many of its experiments

have been very practical and very unlike the ordinary work of most
of the German stations, it is not surprising that a proposition to

increase the number of such farms should meet with considerable dis-

approval. Our experience, however, has indicated that without main-

taining a large and expensive farm, where many of the operations are

purely practical, commercial, or merely for demonstration, compara-

tively small farms conducted on the experimental basis ma}" be made
very useful to the stations in their work, and to the farmers in whose
interest the work is carried on. As primary means of investigation

the experiment station farms have often been overrated. Their great-

est usefulness is as secondary, or intermediate, agencies for the reduc-

tion of theoretical results of scientific investigation to a practical basis.

It is believed that such experimental farms would prove to the advan-

tage of the German stations in much the same way that they have to

the stations in this country, especially if they are to give serious

attention to improving agricultural practice.

It seems entirely reasonable that the feasibility and the practical

application of results of investigations made on a small scale in labora-

tories, plant houses, experimental stables, or even on field plats, should

be determined first by the stations making such investigations. Other-

wise the results must be looked upon as largel}^ theoretical, and if

made use of at all by farmers are likely to be misleading. As a rule

such studies conducted on a farm basis show that many factors not

considered in the smaller trials have to be taken into account in actual

practice. The latter studies oftentimes call for the exercise of as

much scientific acumen and knowledge and more inventive and prac-
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tical skill than the lahoratoiy investig-ations. Take the case of some

of the investigations which have been made on the laboratory scale in

the preservation of barnyard manure. From the results obtained on

a small scale, methods of treatment have been indicated which have

not always been found advantageous when put to the test on a large

scale, on account of other factors which entered in. Again, the plan

of inoculating the soil with micro-organisms for legumes, either with

pure cultures or with soil containing these germs, seemed quite simple

in theory, but in practice numerous difficulties were encountered which

it has required skill and perseverance to overcome. Studies of the

availal)ilit}^ of fertilizing materials, and the combating of insect pests

and plant diseases present similar analogies. The laboratory research

frequently does not end the investigation of a subject if au}^ regard is

had to its introduction into practice, and without this the result of the

investigation is merel}^ a contribution to science and in the case of

station work does not accomplish its full purpose.

The American stations have profited greatly by the investigations

and researches of the German stations, and to a certain extent have

emulated their example. Their greatest success, however, has not

been in the field of pure science, but in improving the conditions and

practices of the various branches of agriculture; and in doing this they

have taken advantage of the agricultural investigations of the world as

well as of their own research work and experiments.

Professor Konig minimizes the importance of this, and is not inclined

to give the American stations credit for having conducted any investi-

gations of real value. For he intimates, in reply to von Riimker’s praise

of the American system of stations, that “magnificently equipped

buildings, beautiful photographic reproductions, a large amount of

labor, and long series of analyses without deductions” do not mean
scientific contributions, and he adds that he knows of no results of

American investigations which have or should have influenced the direc-

tion of their investigations. Be this as it may, there can be little

doubt that through the course which the American stations have pursued

they have exerted a greater influence on American agriculture during

the time they have been in operation than the German stations have

upon the agriculture of that country in the same, time, in spite of the

far larger number of well -trained and highl}^ educated agriculturists

and farm managers in the older countiy. It is quite certain that if

the American stations had confined their operations to laboratories,

greenhouses, and small plats, and had conducted their feeding experi-

ments with two or three animals at a time or with the respiration

apparatus exclusively, their progress in reaching and benefiting the

American farmer would have been exceedingly slow, and they would

not have won his confidence to the extent of becoming b}^ common
consent his advisers in nearly every branch of farming operations.



RECENT WORK IN AGRICUETURAL SCIENCE.

CHEMISTRY.

On uniformity in soil analyses, A. D. Hall {Anahjst^ 25 {1900)^

N'o. 296^ iW' ^81-291).—This article gives the recommendations of a

committee of the Agricultural Educational Association, consisting of

T. S. Dyniond, M. J. R. Dunstan, C. M. Luxnioore, T. B. Wood, and

A. D. Hall, as well as some of the results obtained by members of the

committee in testing the methods proposed and a discussion of them

by B. D\^er and others. The recommendations are as follows:

' “(1) Taking sample.—Under ordinary conditions the sample shall be taken to a

depth of 9 in., but in case of shallow soils to such lesser depth as marks a natural line

of demarcation. The committee approves of the use of the auger as one method that

may be adopted for taking samples. Several cores should be taken and mixed for

analysis.

“(2) Drying.—The sample shall be air-dried for analysis. The drying may be

accelerated by heating to a temperature not exceeding 40° C., but in all cases the

soil should be finally left for a day or two, spread in a thin layer, and exposed to the

air at the ordinary temperature of the room.

“(3) Sifting.—A sieve with round holes, 3 mm. in diameter, shall be used to sepa-

rate the fine earth for analysis from the stones and gravel. Gentle pressure with a

wooden or caoutchouc pestle or other means may be adopted to break up aggregates

of clay and silt, but care should be taken not to crush any of the stones or lumps of

chalk.

“ For determination of the ‘available constituents’ the ‘fine earth’ is used without

grinding. For the other determinations 100 gm. or more of ‘fine earth’ is sifted

through a woven sieve of 40 meshes to the inch, or a sieve with round holes of

1 mm. in diameter. What is retained by the sieve is ground till it will pass through,

and the whole mixed. Perforated zinc, with holes ^ in. and ^ in. diameter, is com-

mercially obtainable, and forms a convenient material for the construction of the

two sieves. . . .

“(4) Determination of moisture.—The sample is dried in the steam oven to constant

weight.

“(5) Determination of loss on ignition.—The result shall be so expressed as not to

iixclude the carbon dioxid expelled from the carbonates nor the moisture previously

determined.

“(6) Determination of nitrogen.—Unless otherwise specified, the nitrogen shall be

determined by Kjeldahl’s method.

“(7) Determination of carbonate of lime.—The carbon dioxid evolved on treatment

of the fine earth with acid is calculated as carbonate of lime.

“This is regarded as a convenient measure of the ‘available basicity’ of the soil,

without discriminating between carbonates of lime and magnesia.

“(8) Determination of HoiaV mineral constituents.—The fine earth is boiled with

strong hydrochloric acid in an open flask for a short time in order that the acid may
905
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attain constant strengtli, and digested at the ordinary water bath or steam oven tem-
perature for 40 to 48 hours, the flask being loosely stoppered. In this solution the

phosphoric acid and potash are determined, and other mineral constituents as

desired. . . .

“(9) Determination of available x>hosphoric acid and potash.—Unless otherwise speci-

fied, the method described by Dr. B. Dyer (Jour. Chem. Soc., 1894, Trans., p. 115)

shall be followed, the quantities used l)eing 200 gm. unground fine earth and 20 gm.
citric acid in 2,000 cc. water, no further addition of citric acid being made.

“(10) Ex2jression of results.—Unless otherwise stated, results shall be expressed as

percentages calculated on the fine earth in an air-dry state.”

As will be seen, the recommendations deal only with those determi-

nations with regard to which there is a g-eneral consensus of opinion

and do not enter into the questions of interpretation of results nor the

details of analytical processes and manipulation.

The detection of lead in potable water, Bellocq {Jour. Pliarm.

et Chim.^ 6. ser.^ 13 (1901)., No. 3, pp. 56^ 67).—For this purpose the

author makes use of a moditication of a reagent described in an earlier

article/ which contains pure zinc sulphate saturated solution) 30 cc.,

soda solution 30 cc., sodium carbonate (saturated solution) 40 cc., the

modihcation consisting of the substitution of ammonia for the soda

solution. From 5 to 10 cc. of this reagent is added to 1 to 2 liters of

the water and after standing a few hours the supernatant liquid is

decanted and the precipitate collected on a filter, dried, carefully

detached from the filter, dissolved in warm acetic acid, filtered, and

the filtrate tested with potassium chromate for lead.

Some physical and chemical properties of salad oils, G. E. Colby
(California Sta. Rpt. 1898., pp>. 165-169).—The author has compiled

data relative to the index of refraction, specific gravity, thermal degree,

viscosity of soap solutions formed from oils, iodin number, saponifica-

tion value, melting point of fatty acids from oils, and special tests of

American and European salad oils. The data relative to the thermal

degree and viscosity of soap solutions formed from pure olive oils

and a number of other oils are tabulated. The results are summarized

and the value of the different determinations for the detection of

adulterants is discussed.

“Pure olive oil of California Y>roduction, according to theAata at hand, has an

index of refraction at 15.5° C. of 1.4689 to 1.4717, a specific gravity at 15.5° C. of from

0.9140 to 0.9185, a thermal degree of from 34 to 47° C., a high viscosity of soap solu-

tion formed from the oil, an iodin number varying from 77.7 to 93.5, a saponification

value of about 190, and a melting point of fatty acids from the oil from 21 to 26° C.”

Report of the chemist, G. W. Shaw {Oregon Sta. Rpt. 1898, j>P- 38-56).—An out-

line is given of the work of the department during the year and some of the results

of investigations reported in earlier publications of the station are summarized. A
table shows the character and acidity of 34 samples of soil from different localities in

the State. Of the samples examined 60 per cent were acid. Analyses are given of

17 samples of prunes, 4 of strawberries, 2 of rhubarb, 13 of limestone, 3 of gypsum, 8

^Jour. Pharm, et Chim., 6. ser., 12 (1900), No. 3, p. 103.



CHEMISTEY. 907

of Paris green, and 14 of water. Notes are given on the results of an examination of

,
headbheese considered as causing several cases of illness.

Report of the chemist, G. W. Shaw {Oregon Sta. Rpt. 1899, pp. 20-27).—Analyses

are given of a number of samples of leachings from alkali soils. The alkali was gen-

erally of the black kind and was concentrated in the first 6 in. of the soil. Analyses

are also given of 7 samples of gypsum, 4 of limestone, 3 of Paris green, 3 of soil, and

1 each of mixed hay, barley, salsify, laurel green, and crematory ashes.

Chemical division, H. J. Wheeler {Rhode Island Sta. Rpt. 1900, pj). 279-292 ).

—

A report of the work of the year in the chemical division in the following lines: Fer-

tilizer and feeding stuffs inspection, methods of analysis, special chemical investiga-

tions, pot experiments, improvement of laboratory facilities, correspondence and

publications, and miscellaneous analytical work. Under the last head are reported

analyses of muck, air-slaked lime, ashes, calcium carbid waste, salt, sodium carbon-

ate, muriate of potash, potassium carbonate, sulphate of potash, potassium nitrate,

acid phosphate, dissolved boneblack, floats, tankage, fine-ground bone, nitrate of soda,

sulphate of ammonia, dried blood, wool waste, rice meal, wheat bran, cotton-seed

meal, corn meal, oats, cracked corn, linseed meal, boiled blood and bone, and three

poultry feed mixtures (with narrow, medium, and wide nutritive ratios).

Detection of the adulteration of bone superphosphate, H. Lasne {Rev.

Rhys. Chim., 4 {1900), p. 397; abs. in Chem. Ztg., 24 {1900), Nos. 28, Repert., p. 99;

78, Repert., p. 282).—This is a description of the analytical methods employed by

the author which have already been noted (E. S. R., 11, p. 104).

The theory and practice of the analysis of drinking waters, G. Kabrhel
( Theorie und Praxis der Trinkwasserheurteilung. Munich: Oldenbourg, 1900, pp.

234).

Permanent standards for use in the analysis of water, D. D. Jackson
(
Tech.

Quart., 13 {1900), No. 4, pp. 314-326, figs. 4).—This article describes the permanent

standards already in use for the determination of color, turbidity, and nitrates, and

discusses new standards proposed for the determination of ammonia, nitrite, and

iron. For the determination of free and albuminoid ammonia and iron the author

proposes the use of platinum-cobalt solutions; for nitrites, cobalt-copper solutions.

Preliminary experiments on the determination in cultivated soil of assim-

ilable phosphoric acid, A. de Sigmond {Ann. Sci. Agron., 1900, II, No. 3, pp. 4.51-

463).—In these experiments a comparison was made between the indications fur-

nished by Schloessing’s method of digesting in dilute nitric acid (E. S. R., 11, p. 131)

and the results of pot experiments with phosphates on different soils. As a rule the

soils showing a considerable percentage of phosphoric acid soluble in dilute nitric

acid (in general 0.075 per cent) were not benefited by phosphatic fertilizers, although

it was not always true that soils containing less than 0.075 per cent of phosphoric acid

soluble in the nitric acid were in need of such fertilizers.

A simple and quick method for determining humus acid, H. Bornteager
{Ztschr. Analyt. Chem., 39 {1900), No. 12, g>p. 790, 791).—The method proposed is in

general a modification of Messon’s method for the examination of cochineal.^

On the analysis of peat, H. Bornteager {Ztschr. Analyt. Chem., 39 {1900), No.

11, pp. 694-698).—Brief directions are given for the determination of water, waxy
substances, nitrogen, humus acids, and ash.

Determination of starch in potatoes, G. Baumert and H. Bode {Ztschr. Angew.

Chem., 1900, pp. 1074, 1111; abs. in Analyst, 26 {1901), No. 298, p. 20).—In the method
proposed the cellulose is first removed by digestion in an autoclave and filtering.

The starch is then separated from nitrogenous and other substances by precipitation

with alcohol in alkaline solution, dried and weighed. The loss of weight on ignition

gives the amount of starch.

^ Farben Ztg., 1900, p. 238.
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Methods for the examination of milk, P. Sommerfeld, translated V)y A. T.

Peters and R. S. Hiltner {Chicago: A. Eger, 1901, pp. 96, figs. 7).—This little volume
is designed for the use of commercial analysts, inspectors, and health officers. It

describes methods for the complete analysis of milk, detection of preservatives,

detection of adulteration, estimation of insoluble foreign substances, examination of

condensed milk, and the bacteriological examination of milk. The translators have

followed closely the German edition, which undoubtedly accounts for the presence

of some methods which are no longer employed in this country and the omission of

others which are in common use. In other words, the book has been translated

literally rather than adapted to American readers, although fortunately several foot-

notes, including one describing the Babcock test, have been added by the translators.

An appendix contains a short bibliography.

The estimation of milk sugar in milk by polarization and by reduction,

A. Scheibe {Ztschr. Analyt. Chem.,40 {1901), No. 1, pp. 1-14) •—In a comparison of the

two methods the authoi found average higher results by polarization. In order to

correct this he proposes multiplying the results obtained by polarization by the fol-

lowing factors: Forwhole milk, fat content 2.8 to 4.7 per cent, 0.94; skim milk, 0.97.

No factor is recommended for cream or colostrum.

The testing of milk for carbonate and bicarbonate of soda, P. Suss {Pharm.

Centralhalle, 1900, No. 41 , pp- 465, 466; abs. in Ztschr. Untersuch. Nahr. u. Genussmtl.,

4 {1901), No. 2, p. 78).—By adding 5 to 10 cc. of a 0.2 per cent alcoholic solution of

alizarin to 100 cc. of milk a rose color will be produced in the presence of 0.05 to 0.1

per cent of carbonates of soda. In their absence only a light yellow color will result.

A new process for ^detecting sesame oil in vegetable and animal oils,

Tambon {Jour. Pharm. et Chim., 6. ser., IS {1901), No. 2, pp. 57, 58).

Simple tests of the action of zymase, R. Albert {Ber. Deut. Chem. Gesell., 33

{1901), No. 19, pp. 3775-3778).

On the question of the inversion of cane sugar, E. O. von Lippmann {Ber.

Deut. Chem. Gesell, 33 {1901), No. 19, pp. 3560-3564).

Analyses of fruit essences, G. Fabris {Ann. Lab. Chim. Cent. Gabelle, 4 {1900),

pp.41-141; abs. in Jour. Chem. Soc. {London'], 80 {1901), No. 458, II, p.49).

An improved method for the preservation of normal sodium hydrate, E.

Dowzard
(
Chem. News, 83 {1901), No. 2146, pp. 18, 19,fig. 1).—The solution is covered

in the bottle with a layer of white mineral oil (B. P. 1898) J in. thick. The bottle

is connected with a filter pump by which any excess of solution which may have

been siphoned off may be sucked back into the bottle.

The evolution of the thermometer, H. C. Bolton {Easton, Pennsylvania: The

Chemical Publishing Co., 1900, pp. 98, figs. 6).—This little book traces the history of

the development of the thermometer from the time of Galileo’s invention of his open-

air thermometer to the present date, A list of authorities consulted is given.

An automatic temperature regulator, C. T. Knipp {Phys. Rev., 12 {1901), No. 1,

pp. 47-49, figs. 3).—This is an electric device for regulating the temperature of an

electric heating apparatus.

Asimple thermoregulator, A. von Kalecsinszky {Ztchr. Analyt. Chem., 39 {1900),

No. 11, pp. 698, 699).

An apparatus for the generation of dry hydrochloric-acid gas, A. Gwiggner

{Ztschr. Angew. Chem., 1900, No. 52, p. 1308, fig. 1).

New laboratory apparatus, W. Bersch {Ztschr. Landw. Versuchw. Oesterr., 4

{1901), No. l, pp. 4, figs. 3).—An extraction apparatus with a special form of aluminum

capsule and an apparatus for drying in different gases are described.

New laboratory apparatus, P. Metzger {Ztschr. Analyt. Chem., 39 {1900), No.

12, pp. 791-794, figs. 3).—A titration apparatus and devices for sampling solid and

liquid substances are described.
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Report on the investigations at the climatological station of

Juvisy during 1899, C. Flammakion {Bui. Min. Agr. [^France].) 19

{1900)^ Mo. ]0j>. 860-86If).—In continuation of the investigations

previously reported (E. S, R., 11, p. 907) the author reports upon the

effect of different colored light on the development of plants, the per-

sistence of the leaves of young oak trees when subjected to blue light,

and the action of different parts of the solar spectrum on the colora-

tion of plants. The experiments in radioculture, in which the effect

of the different solar radiations in the development of the plants was

investigated, gave results similar to those previously reported. The
author found that there was no difference due to species or varieties,

age of the plant, or whether shrubby or herbaceous. The maximum
growth always took place in the red spectrum.

The experiments continued with the young oak trees in the blue

Jight showed that their leaves were retained when subjected to this

radiation. The action seems to be explained by the statement that the

blue light prevents the transformation and transportation of the elabo-

rated material which determines the fall of the leaves. It was found

to have exercised some very marked inffuences upon the chlorophyll

of the leaves.

The effect of the different radiations of the spectrum on the colora-

tion of plants was further investigated with the result that the different

portions of the solar spectrum inffuenced the coloration of the foliage

and ffowers of a number of species. The author states that the action

of light on plant tissues is without doubt of a chemical nature, and in

inffuencing coloration the light seems to liberate certain substances

which react upon the chromoleucites.

Physiological experiments on the germination and growth of

plants in rarefied air, F. Schaible {Beitr. Wiss. Bot..^ {1900). pp.
93-lJtB^ 2?ls. 8, Jigs. S; ctbs. in Bot. Centhl.., 82 {1900)^ Mo. 2, pp.
52-0If).—The previous investigations on the effect of diminished atmos-

pheric pressure on the germination and growth of plants are reviewed,

and an account given of experiments with Phaseolus vulgaris Lepidiwn
sativum^ Satureia liortensis^ Yicia faba.^ and Hortensia vulgare.^ in which

separate lots of seeds and plants were subjected to three different

atmospheric pressures for a considerable period of time. A special

form of apparatus was devised whereby the atmosphere could be

changed without affecting the pressures, which were kept constantly

at 570 to 580 mm., 170 to 180 mm., and 180 to 190 mm. As previ-

ously, it was found that under diminished atmospheric pressure the

growth of plants was more vigorous than under normal barometric

pressures, but that germination was slower and fewer seeds sprouted

19607—No. 10 2



910 EXPERIMENT STATION RECORD.

than undei’ normal conditions. The phenomena exhibited were the

same as those shown by plants grown in atmospheres containing a

diminished content of oxygen.

Notes on the germination and seedlings of certain native plants,

S. Coulter {Proc. Indiana Acad. Sci., 1898, pp. 215-2^2).—In order

to account for the distribution of certain species of plants, the author

made a study of the effects of temperature and moistui'e changes upon

the seedlings of a large number of common plants. Many of the

plants experimented with produced large numbers of viable seeds, but

the plants themselves do not seem to be becoming much more abun-

dant. This applies particularly to the Compositse, and the results of

the experiments showed that among the Compositse the percentage of

germination is comparatively low. This is apparently due to an

extreme sensitiveness on the part of the embryo to external conditions,

to which should probably be added imperfect pollination. The seed-

lings of many plants are found to be extremely sensitive to tempera-

ture and moisture changes, either in the soil or atmosphere. These

factors prove effectual in limiting the distribution of many plants.

Investigations on the formation of proteids by plants in dark-

ness, Marie Maliniak {Pev. Gen. Bat., P2 (1900), No. 11^1, p>p. 337-

3p3).—The literature bearing upon this subject is brieff}^ reviewed and

the conflicting statements pointed out, after which the author gives

the detailed results of her own experiments with maize and Yicia

faba.

The experiments with maize were made by germinating the seed in

sand in darkness, and after 8 or 10 days transferring to cultures con-

taining saccharose and glucose. To some of the cultures asparagin

and urea were added. The cultures were maintained for a number of

days, the solutions being changed daily to prevent attacks of bacteria.

At the expiration of the period, the plants were dried and the nitro-

gen determined by the Kjeldahl method, the albuminoids being

determined by Stutzer’s method. The experiments with maize demon-

strated that in the presence of glucose and saccharose, together with

asparagin, the plants were able to form albuminoid materials in dark-

ness.

The experiments with V. faha were conducted in a similar manner

with similar results.

The occurrence of calcium oxalate and lignin during the differ-

entiation of the buds of Prunus americana, H. L. Bolley and

L. R. Waldron (Proc. Amer. Assoc. Adv. ScL, 1^8 (1899), j)- 30Ii).

—

The authors note the occurrence of crystals of calcium oxalate and the

presence of lignified tissues, as observed in the study conducted upon

the development of the buds of Prunus americana. It was found that

the crystals of calcium oxalate occurred in very great abundance in

the meristematic tissues of the bud, and in the very youngest stages
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of the bud scales. As the tissues develop, the amount of calcium is

lessened proportionately. While it is usuall}" assumed that calcium

oxalate is a waste product of metabolism, its occurrence in such large

quantities would seem to indicate that it might have some definite

value at this particular time in the life histor}^ of the plant.

On the poisonous properties of some alkaline compounds
toward higher plants, H. Coupin {Compt. Rend. Acad. Sci. Paris^

ISO {1900)., No. 2)p. 791-793).—The author reports a series of

experiments in which the poisonous effects of bromid, chlorid, iodid,

nitrate, chlorate, acetate, and phosphate of calcium, strontium, and

barium are shown by the action of their solutions upon the growth of

wheat.

The compounds of calcium affected the plants unequally, the bro-

mid, phosphate, and nitrate being but very slightly injurious, the

iodid strongly, with the acetate and chlorid intermediate. The nitrate

of strontium is but slightly poisonous, the bromid and chlorid some-

what more, while the iodid was extremely injurious. All of the com-

pounds of barium were more or less injurious, the bromid being the

least and the chlorate most poisonous, with the others intermediate,

except the iodid, which was about as injurious as the chlorate. In

general the poisonous properties of calcium, strontium, and barium

increase with their atomic weights.

How crops grow; a treatise on the chemical composition, structure, and
life of the plant, S. W. Johnson {New York: Orange Judd Co., 1900, rev. ed., pp.

VI Y 416, Jigs. 69).

Annual report of the consulting- botanist, W. Carrutiters {Jour. Roy. Agr.

Soc. England, 3. ser., 11 {1900), pt. 4, pp. 731-741, Jigs. 14)-—Miscellaneous notes

are given on a number of plant diseases, supposed poisonous plants, weeds, grass mix-

tures, and seed testing. The first appearance of the pear scab {Fusicladiwn pyrinuni)

in England is noted. Serious injury to beans by Sclerotinia sclerotiorum is reported.

HehnintJiosporium gramineum reappeared on barley during the year, causing some loss.

Notes are given on ergot, corii cockle, and Lathyrus sativa as poisonous to stock. A
number of weeds are described and means for their destruction suggested. The
report concludes with a description of a bacterial disease of turnips noted elsewhere.

Agrostological notes, F. Lamson-Scribner and E. D. Merrill
( U. S. Dept. Agr.,

Division of Agrostology Circ. 27, pp. 10).—Notes are given on studies made on the

grasses of the herbarium of H. Muhlenberg. Two new species of Eatonia are

described, as well as a new variety of Panicum, nashianuni. Notes are given on the

nomenclature of various species and varieties of grasses, together with the publi-

cation by C. V. Piper of new names of Melica bidbosa and Stipa occidentalis. The
names suggested for these grasses are M. bella and S. thurberiana.

Inventory of foreign seeds and plants, J. G. Smith
( U. S. Dept. Agr., Division

of Botany, Inventory No. 7, pp. 86).—A catalogue of recently introduced seeds and
plants is given which includes the colleidions of the explorers of the Section of Seed

and Plant Introduction, as well as a large number of donations from miscellaneous

sources. The principal sources through which the seeds and plants were obtained

were W. T. Swingle, who collected in France, Algeria, and Asia Minor; M. A. Carlton,

in Russia; S. A. Knapp, in Japan; and B. Lathrop and D. G. Fairchild, in South
America and the West Indies.
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The university botanic garden, J. B. Davy ( California Sta. Rpt. 1898, pp. 252-

255).—Brief notes are given on the donations to the botanic garden and lists are given

of donors and materials received.

Notes on plants received for identification, J. B. Davy {California Sta. Rpt.

1898, pp>. 256-261).—Notes are given on a number of plants received from different

localities, in which suggestions as to their economic value are added.

The common origin of the tissue of leaves and stems in phanerogams, L.

Flot {Compt. Rend. Acad. Sci. Paris, 131 {1900), No. 27, p)p. 1819-1322, figs. 3 ).

—

A morphological study is given in which the various tissues are traced from the stem,

through the buds into the leaves.

The influence of root curvature on the distribution and arrangement of

roots, F. Noll {Landw. Jalirh., 29 {1900), No. 3, pp. 361-^4^6, pis. 3).

Concerning Anthophgein, a brown coloring matter of flowers, M. Mobius

{Ber. Deut. Bot. Gesell., 18 {1900), No. 8, pp. 341-347).—An account is given of the

separation by the author from the dark brown portions of the flowers of Vidafaba oi

a coloring matter, to which the name Anthopheein is given. A similar substance is

found present in many brown flowers.

The presence of dextrose and levulose in the leaves of the sugar beet, L.

Lindet {Suer. Indig. et Coloniale, 55 {1900), No. 17, pp. 523-529).

A new glucosid occurring in the seed of Erysimum, Schlagdenhauffen and

Reeb {Compt. Rend. Acad. Sci. Paris, 131 {1900), No. 19, pp. 753-755).—The authors

have separated from a number of species of Erysimum a new glucosid, to which the

erysimin is given. Its chemical and physiological action are indicated.

Concerning the effect of hydrochloric acid upon the assimilation of plants,

C. WiELER and A. Haetleb {Ber. Deut. Bot. Gesell., 18 {1900), No. 8, pp. 348-358 ).

—

As a result of investigations upon a number of plants, the author found that an

atmosphere containing 1 part hydrochloric acid to 500,000 reduced the power of

assimilation from 50 to 60 per cent.

Digestion in the leaves of nepenthes, G. Clauteiau {Extract Mem. Acad. Roy.

Belg., 59 {1900), pp. 55).

Concerning the cause, size, number, distribution, and function of tubercles

on the roots of leguminous plants, L. Hiltner {Arh. K. Gesundheitsamte, Biol.

Abt., 1 {1900), No. 2, pp. 177-222, pi. 1).—A critical review is given of the literature

relating to this subject, in which the present status of the knowledge regarding root

tubercles and their function is summarized.

The morphology and physiology of Mycoderma cucumerina, B. Heinze

{Landw. Jahrh., 29 {1900), No. 3, pp. 427-466, p>ls. 3).—Studies are given on the

morphology and physiology of this common mold, which occurs as a gray or grayish

white mass upon solutions containing sugar or alcohol.

The growth and abnormal formation of conidia of Dematium pullulans,

A. Klockee and H. Schionning {Compt. Rend. Travaux Lab. Carlsberg, 5 {1900), No.

1, pp. 47-57, figs. 6).—It was found that Dematium pullulans and other species of

fungi, under similar conditions of growth, form their conidia in the interior of cer-

tain cells. The conditions causing this abnormal formation are lack of nutrition and

too abundant humidity.

The capacity of fungi to absorb humin substances, F. Reinitzer {Bot. Ztg.,

1. Abt., 58 {1900), No. 4i pp- 59-73; abs. in Jour. Roy. Micros. Soc. fLondoii], 1900,

No. 6,p. 702).—The author limits the term humus to those substances which are com-

pounds of humin and confirms Hoppe-Seyler’s statement as to their extreme power

to withstand decomposition under ordinary circumstances. This, however, accord-

ing to the author, applies only to the power of living organisms to extract carbon

from the humus. If another source of carbon, as sugar, be present, Penicillium has

the power of obtaining its nitrogenous constituents from humus, which must therefore

be regarded as a source of nitrogen for soil organisms.
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FERMENTATION—BACTERIOLOGY.

The bacterial air flora of the semidesert region of New Mexico,

J' Weinzirl {Jour. Cincinnati Soc. JTat. Hist,, 19 {1900), Ho. 7, pj).

Hl-21^2, figs. Science, n. ser.. H {1900), Ho. 303, pj^. 578, 579).—

K

study of the air flora of dhe semidesert region of New Mexico was

made by exposing petri plates for 10 minutes. The number of plates

exposed at one time was usuall}^ 3, the results given being averaged.

Seventeen exposures were made near the University of New Mexico

between September and Mav. An average number of bacteria falling

upon the plates was 35.8. The lowest number, 3.8, was observed in

Februarv, and the highest, 71, in September. Quantitative determi-

nations were made of the bacteria, and 11 determinations gave 113

bacteria per cubic meter. The bacteria found represented 11 species,

6 of which were chromogenetic. Four of these are micrococci, the

remaining colonies being all bacilli.

The conclusions reached are as follows:

“ (1) The air bacteria of our semidesert region presents a somewhat limited flora;

but this is found to be widely distributed, due undoubtedly to the high winds which

sweep uninterruptedly over our wide stretches of nearly barren mesas.

“ (2) The actual number of bacteria contained in the air is not as large as in fer-

tile and cultivated regions, but the number is not as small as is popularly supposed.

“(3) It would seem to follow from the above that sanitary measures and pre-

cautions should receive practically the same attention here as elsewhere. Disease-

bearing materials, such as infected clothes, sputum, etc., should be carefully disin-

fected or burned.

“ (4) Many of the species show highly-colored colonies; these belong mostly to

the group of micrococci. The flora is characterized by its inertness toward sugar

media and its failing to peptonize gelatin.

“ (5) Apparently none of the species have been previously described.”

The influence of the temperature of liquefied air on bacteria,

A. Macfadyen and S. Rowland {Froc. Boy. Soc. [London]. 66 {1900),

Hos. J20, pp. 180-182; Ji30, pgj. 339,3IJ)).—Experiments are reported

in which 10 species of bacteria were exposed for 20 hours to the tem-

perature of liquefied air ranging from —182 to —190° C. The cultures

of the organisms were vigorous and were tested in both solid and fluid

media. After they had been exposed to the temperature of the lique-

fied air, the}" were carefulh" thawed and examined. In no instance,

whether on solid or liquid media, could any impairment of the vitality

of the micro-organisms be detected. A second experiment was per-

formed in which 50 liters of laboratory air, taken about 6 ft. from the

floor, were liquefied, the temperature reaching about —210° C. Plate

cultures were made from the contents of the bulb which had contained

the liquefied air and were grown for a period of 10 days. The anae-

robic plate cultures remained sterile while the aerobic plates yielded

14 organisms which had survived the exposure to —210° C.

In a second paper on this subject the authors, instead of exposing
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a media in which the bacteria were growing to the temperature of the

liquefied air, submitted the organisms to a cooling process in the form
of broth emulsion in hermetically-sealed tubes. In this experiment

the tubes were kept practically at —190° C. for 7 days; after which
they were carefully thawed, opened, and the contents transferred to

suitable culture media. The organisms employed were Bacillus

typhosus^ B. coli communis^ B. diphtherioe^ B. proteus vulgaris^ B.
acidi lactici^ B. anthracis (sporing culture), B. phosphorescens^ Spi-

rillum choleroB asiaticce^ Stagjhylococcfus pyogenes aureus^ a Sarcina, a

Saccharomyces, and unsterilized milk. Culture3 made at the conclu-

sion of the experiment grew well, and in no instance could any impair-

ment of the vitality of the organism be detected. In one or two in-

stances growth was slightl}^ delayed, an effect which might have been

due to other causes. The photogenic bacteria grew and emitted light,

and the samples of milk became curdled.

Effect of different degrees of light on the multiplication of

water bacteria, F. T. Bioletti {California Sta. Bpt. 1898fgyp. 17Jf-
177).—In order to throw light upon the question of whether the water

of a storage reservoir could be best conserved from bacteral contami-

nation b}^ exposure to the direct sunlight, or by being roofed over to

exclude the direct sun rays, or by being completely covered so as to

leave the water in darkness, the author undertook a series of experi-

ments in which samples of water were taken from the inlet of the

reservoir, placed in glass dishes, 10 in. in diameter and 4 in. in depth,

and kept under different conditions, viz, exposed to the direct sun-

light, exposed to diffused light only, kept in a dark cupboard, covered

with a thin la}^er of crude petroleum, and alum and lime or alum and

salt added to precipitate the material in the water. In the latter cases the

dishes were kept in diffused light. The bacterial content of different

samples was determined at intervals, the number of bacteria in a cubic

centimeter being shown in tabular form. The experiments showed

that there was little difference in the bacterial content of the impure

water, whether exposed to direct sunlight or kept in darkness, though

what little difference there was was in favor of the sunlight. The

effect of direct sunlight on certain bacteria is well known, but the

author doubts whether this effect will extend to the lower parts of a

deep reservoir. In practice the inconvenience attending exposure to

direct sunlight more than overbalances the slight gain in the prevention

of bacterial growth. Where the water was kept in the direct sun-

light, there were many colonies of diatoms formed and various algse

grew at the bottom. The trouble from algae in pipes and filters makes

the prevention of their growth very desirable. Where the water was

covered with a slight film of petroleum, none grew.

The effect of precipitation of bacteria by means of small quantities

of alum and lime was quite marked. Impure water was rendered pure
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and in one case veiy pure. The decrease of bacterial content reaches

its maximum between 21 and 18 hours, after which there is a marked
increase. This has an economic bearing, showing that where this

method of purification is used on a large scale it is necessary to treat

small quantities of water in separate reservoirs, to be used within the

following day.

Fermentation of galactose, F. Dienert (Ann. Inst. Pasteur IJf

(1900), A^o. 3, 2p. 139-189).—Researches on the fermentation of galac-

tose and the accustoming of yeasts to this sugar are summarized by the

author. The process bv which the yeasts become accustomed to and

capable of fermenting galactose is called by the author acclimatization.

Galactose is said to be a fermentable sugar when a yeast has become

accustomed to it. The duration of acclimatization varies with the

difi'erent species of yeasts, being quite favored with the lactose ferments.

Glucose is fermented 1.6 times more quickly than galactose by accli-

matized ^masts. The required characteristic of fermentation is lost if

sugar other than glucose, lactose, or melibiose be offered to the yeast.

The morphological characters of yeasts are in no wa}" altered by accli-

matization. Certain substances, such as boric acid, toluene, etc., may
prevent acclimatization without preventing fermentation of glucose.

When a yeast has lost its zymase by cultivation in a medium rich in

peptone, it can not be made to ferment galactose until it has been

revived with glucose. But, if previously acclimatized to galactose, it

can be revived with that substance. During the process of acclimatiza-

tion only one zymase undergoes a change of constitution, and this

change is attended with profound alteration of the protoplasm. The
phenomena of acclimatization is a profound modification of the con-

dition of the cell induced by a carbohydrate closel}" allied to glucose.

A comparison is made between yeast ferments and antitoxins, which

latter not only accustom leucocytes to toxins but also act as antidotes.

The essentials of practical bacteriology: An elementary laboratory book
for students and practitioners, H. J. Curtis and M. D, Loxd {London: Longmans,

Green d: Co., 1900).

The elements of general bacteriology, N. Gamaleia (Elemente der allgemeinen

Bacteriologie. Berlin, 1900, pp. 247).

On the structure and development of bacteria, F. Ve.idovsky
( Centhl. Balt. u.

Par., 2. Aht, 6 (1900), Xo. 18, pp. 577-589, pi. 1).

A critical study of the processes of denitrification, O. Lemmermanx (Lnaug.

Diss., Jena, 1900, pp. 91).

The physiology and morphology of alcoholic ferments, E. C. Haxsex (Compt.

Pend. Travaux Lab. Carlsberg, 5 (1900), No. 1, pp. 1-38, figs. 5 ).—Studies are given on

the varieties of Saccharomyces, in which the form of cells, formation of spores, bud-

ding, chemical action, growth in various nutrient media, and conditions of the various

transformations undergone by the plant are described.

The formation of enzyms by alcoholic ferments, a specific characteristic,

A. Klocker (Compt. Rend. Travaux Lab. Carlsberg, 5 (1900), No. 1, pp. 58-63).—

Studies are reported on a number of species of Saccharomyces, from which the author

concludes that the formation of enzyms is quite constant among the different species.
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Ferments and their action, C. OppENnsiMER {T)ie Fermente und ihre Wirkungen.

Leipsic: Vogel, 1900, pp. VIIIF350).

Enzyms in plants, T. Bokorny {Natunv. Rundschau, 15 {1900), No. 27, pp.

337-340).

The effect of liquid air on some ferments,- Pozerski
( Compt. Rend. Soc. Biol.

Paris, 52 {1900), No. 26, pp. 714-716).—A report is given of experiments in which
the author subjected rennet, the diastase found in saliva, sucrose or invertin, amylase,

inulase, trypsin and pepsin, to the action of liquid air for 45 minutes at a temperature

of —191° C. Each of the experiments was repeated a number of times with new
quantities of the ferments, the details of which are given. It appears from the

investigation that subjecting the different ferments to the action of liquefied air at a

temperature of —191° C. for 45 minutes was without effect upon their activity.

The influence of phosphates and other mineral substances on the proteo-

lytic diastase of malt, A. Fernbach and L. PIubert {Ztschr. Spiritusind.,2S {1900),

No. 36, p. 330).

A proteolytic enzym in g-erminating barley, W. Windisch and B. Schell-

horn {Wchnschr. Brau., 17 {1900), No. 24, pp. 334-336; abs. in Bot. Centhl., 84 {1900),

No. 10, jj. 321 )
.-—An enzym similar to trypsin was found. Its characteristics are given.

The proteolytic action of Aspergillus niger, G. Malfitano {Ann. Inst. Pasteur,

14 {1900), pp. 420-448; abs. in Jour. Roy. Micros. Soc. {^London'], 1900, No. 6,p). 704 ).

—

The author has determined the presence of a diastase in this fungus and has given it

the name proteose. It resembles in its properties papayin and the proteolytic enzym
of malt. It acts readily upon gelatin, nucleo-albumins, globulin, and albuminates,

but has no effect whatever upon albumins. This last property distinguishes the

proteose from pepsin, and its greater sensitiveness to alkaline phosphates distin-

guishes it from papayin.

A species of Mycoderma and its influence on beer, H. Will {Centbl. Bakt. u.

Par., 2. Abt, 6 (1900), Nos. 17, pp. 560-565; 18, pp. 595-606).—Studies are reported

upon an undescribed species of Mycoderma found in wort and beer.

Concerning tobacco fermentation, 0. Loew {Centbl. Bakt. u. Par., 2. Abt., 6

{1900), No. 18, pp. 590-593).—A controversial article reviewing a number of pub-

lished statements as to the causes of tobacco fermentation.

Remarks on the work of A. Macfadyen, G. H. Morris, and S. Rowland on
expressed yeast cell plasma (Buchner’s zymase), E. Buchner (.Ber. Deut. Chem.

Gesell, 33 {1900), No. 17, pp. 3311-3315)

.

Zymase from dead yeast, E. Buchner {Ber. Deut. Chem. Gesell., 33 {1900), No. 17,

pp. 3307-3310).

METEOROLOGY—CLIMATOLOGY.

The fifth annual report for the year 1899 of the agricultural

experiment station of Ploty {Chiq. Rap. An. Sta. JExpt. Agron.

Ploty^ 1899^ pp. XXIP 199^ dgms. 5).—This is a detailed account (in

the Russian language, with a French resume) of the work of this station

in its meteorological department, agricultural and oenological chemical

laboratory, and experimental fields and vineyards. Observations on

precipitation, evaporation, humidity of the air, temperature of the air

and soil, cloudiness, and solar radiation have received particular atten-

tion as .being of especial interest to agriculture. Observations on

atmospheric pressure and wind movement are also reported. The total

precipitation for the year was 404.2 mm. (but was irregularly distrib-
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uted, resulting in a severe drought in winter and spring and excessive

rain* in summer). The precipitation at the experimental farm of the

sti^tion, which is situated in a deep valley 3.5 kilometers distant from

the station, was 583.2 mm. The number of rainy days at the farm was

173, as against 111: at the station. The laboratory work reported

consisted of analyses of the products of the experimental farm and

vineyard, tests of analytical methods, especially those for nitrogen,

phosphoric acid and potash, and examinations of rain water and Ivsim-

eter drainage water. The nitrogen of rain water was found to be

mainly in ammoniacal form, rarel}^ and in veiy small amounts as

nitrites, and still more rarely in nitrates. The ammoniacal nitrogen

varied during 9 months (July to March) from 0.1 to 7 mg. per liter.

Frost and fog were richest in ammonia, containing from 9 to 13 mg.

The rains of July and September were richest in ammonia. In July

the soil received from rain water 1,022.2 gm. of nitrogen per hectare,

in September, 1,112.96 gm. The rainfall was most abundant during

these months. It was found as a rule that the more copious the rain-

fall the lower the proportion of nitrogen. Ordinarily the first portion

of the rain was richer in nitrogen than that falling later. The total

amount of nitrogen carried to the soil by atmospheric precipitation

during the 9 months was 1,398.6 gm. per hectare (nearly 1 lbs. per acre).

In the drainage water from the lysimeter containing bare soil, not

only ammonia, but considerable quantities of nitric nitrogen, were

found; while in that from soil covered with vegetation only ammonia
was found. Of 216.85 gm. of ammoniacal nitrogen carried to 1 hec-

tare of soil by 22.8 mm. of rain, only 57.37 gm. was recovered in the

drainage water. It is assumed that the remaining 189.16 gm. was

nitrified. Of the 505.58 gm. of ammoniacal nitrogen supplied to 1

hectare of soil by the 16.7 mm. of atmospheric precipitation during 12

days of observation, it was found that 57.37 gm. were leached out

in the drainage water, and it is estimated that 189.16 gm. were nitri-

fied and 258.75 gm. disappeared. The latter was probably partl}^

nitrified and passed into the drainage water, and partl}^ escaped as free

nitrogen. The total amount of nitric nitrogen found in the drainage

water during the same period was 8,666.19 gm. per hectare. This is

equivalent to 57. 57 kg. of nitrates. It is estimated that the ammoniacal

nitrogen furnished by atmospheric precipitation during the year ^fields

on an average 1.586 kg. nitrate per hectare, while at the same time the

soil elaborates independently 202.9 kg. The investigations show that

vegetation exercises a very decided influence in reducing the losses of

nitrogen in the drainage water.

The field experiments during 1899 consisted of tests of various rota-

tions with and without fertilizers and manure, the adaptability of

various crops, and the study of the influence of vegetation and meth-

ods of culture on the temperature and humidity of the air and soil.
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Deep culture (to a depth of 27 cm.) of fallows in April and May resulted

in an increase of soil moisture during the whole year. The deeper the

culture the more pronounced was the effect in conserving moisture.

The soils were driest under green fallow. Black fallow and April fal-

low resulted in increased growth of crops and gave better yields than

May fallow. Winter wheat on soil which had been subjected to deep

cultivation was not injured hy the spring drought, while summer wheat

was severely injured b}^ lack of moisture. Mulching proved to be an

effective means of conserving soil moisture. Applications of manure
proved injurious, soils to which manure had b^en applied containing

considerably less moisture than that which had been mulched. The
culture of low-growing plants among those of larger growth gave very

imsatisfactoiy results. Corn following carrots gave better yields than

that following beets. This is ascribed to the fact that carrots exhausted

the moisture of the soil less than beets.

Work at the station of agricultural climatology of Juvisy dur-

ing the year 1899, C. Flammarion {Bid. 21m . A(/7\ YFrance\^ 19 {1900),

No. 868-888, Jigs. 11).—As in previous years (E. S. R., 11, p. 819),

the author reports observations on temperature of the air and of the

soil at different depths, atmospheric pressure, solar radiation, rainfall,

underground water, and photograph}^ of clouds. The temperature for

each day of 1899 and the means for 15 years (1885-1899) are reported

in tables, and results for the whole year, for the seasons, and for the

15-vear period are platted and discussed in some detail. Observations

on the temperature of bare and sod soils at different depths were con-

tinued during the year with results which confirm previous observa-

tions, which showed that especially in the upper layer the sod soil was

warmer in winter and colder in summer than the bare soil. The sun-

shine recorded for the year was 1,853 hours, furnishing 117,199 calories.

The total rainfall was 118.1 mm. in 1899 as compared with 539.1 mm.
in 1898. The number of days on which rain fell was 98. The year

was very dry, especially during the months of February, March, and

November. The observations on underground waters were the same

as in previous years. These observations show that the temperature

of the underground water at a depth of 11 meters is higher than that

of the atmosphere at that point. The photographing of clouds of

different types was continued during the year. Reproductions of two

such photographs are given.

Meteorological observations, J. E. Ostrander and C. L. Rice

{Ifassachusetts Hatch Sta. Met. Buis. IJ^B, lJA-> leach).—Sum-

maries of observations on pressure, temperature, humidity, precipita-

tion, wind, sunshine, cloudiness, and casual phenomena during October,

November, and December, 1900. The general character of the weather

of each month is brieffy discussed, and the December bulletin gives a
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summary for the year. The principal data in this summaiy are as

follotv^s:

Pressure'^ (inches).—Maximum, 30.75, February 28; minimum, 28.86, February 25;

mean, 29.985. Air temperature'^ (degrees F. ).—Maximum,- 96, August 6; minimum,
—8, February 3; mean, 48.3; mean sensible (wet bulb), 45; maximum daily range,

47.5, May 27; minimum daily range, 2.5, IMay 19; mean daily range, 21.8. Humid-
ity.—Mean dewpoint, 39.2; mean relative humidity, 72.3. Precipitation.—Total

rainfall or melted snow, 51.67 in., number of days on which 0.01 in. or more rain or

melted snow fell, 131; total snow fall, 37 in. Weather.—Total cloudiness recorded by

sun thermometer, 2,238 hours, or 50 per cent; number of clear days, 83; number of

fair days, 144; number of cloudy days, 138. Brigld sunshine.—Number of hours

recorded, 2,216, or 50 per cent. Wind.—Prevailing direction, W.; total movement,

50,503 miles; maximum daily movement, 435 miles, February 26; minimum daily

movement, linile, November 29; mean dailymovement, 138.4 miles; maximum pres-

sure per square foot, 30.5 lbs., February 25, W. N. W. Dates offrosts.—Last, May 29;

first, September 15. Dates of snow.—Last, April 9; first, November 9.

Meteorological summary for 1899, C. A. Pattoa’ (Ohio Sta. Bid.

pfp. 2Jf9-261).—This summary includes notes on the weather and

tabulated daily and monthly records of observations at the station at

AVooster, Ohio, on temperature, precipitation, cloudiness, direction of

the wind, etc., and for comparison similar data for previous }^ears and

for other parts of the State. The following is a summary of results:

Summary of meteorological observations in Ohio.

For the experiment station. For the State.

1899. Average for 12 years. 1899. Average for 17 years.

Temperature (°F.):
Mean
Highest
Lowest - .

.

Mean daily range. .

.

Greatest daily range

.

Clear days

49.5
(Aug. 20) 95
(Feb. 10)—21

22.9
(Oct. 24) 52

126
125
116

(Sept.) 5.56
(Aug.) 0. 53

32.93

S.

49.1
(Aug. 8, 1891) 99
(Feb. 10, 1899) —21

20.5
(Oct. 6, 1895) 55

120
118
125

(July, 1896) 8.05
(Sept., 1897) 0.29

39. 18

S.

51.5
(Sept. 6) 105
(Feb. 10) —39

50 7
(July 4, 1897) 113'

(Feb. 10, 1899) —39

Cloudv days
Days rain fell

Rainfall (in.)

:

Greatest monthly . .

.

Least monthly

107 120

Mean yearly i

Preyailing direction of
wind

34.51

SW.

37.88

SW.

Report of the meteorologist, N. Helme (Rhode Island Sta. Rpt.

1900^ pjy. Sldf-SGJf).—^This includes general notes on the weather during

the 3"ear ended June 30, 1900, and a tabulated record of observations

at Kingston on temperature, precipitation, cloudiness, and prevailing

winds during each month from July, 1899, to June, 1900, inclusive,

with a summary for the year ended June 30, 1900. The latter sum-

maiy is as follows:

Temperature (degrees F. ).—Maximum, 90, May 15, 1900; minimum,—5, February 27,

1900; mean, 48.3; highest monthly mean, 69.5, July, 1899; lowest monthly mean,

^ Reduced to freezing and sea level.

^ In ground shelter, 51 ft. below level of other instruments.
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27.8, February, 1900; highest daily mean, 77, July 27, August 19 and 20, 1899; lowest

daily mean, 7.5, February 27, 1900, Precipitation (inches).—Total (rain and melted

snow), 51,67; greatest monthly, 7.26, September, 1899; least monthly, 1.21, June,

1900; greatest in 24 consecutive hours, 4, September 20, 1899; snow fall—total, 22;

greatest monthly, 9, January, 1900; least monthly, 5, March, 1900. Weather.—Num-
ber of clear days, 141; number of fair days, 113; number of cloudy days. Ill; number
of days on which there was precipitation of 0.01 in. or more, 102. Prevailing wind,

west.

Report of the international meteorological committee, St. Petersburg,
1899 {Meteor. Council IGreat Britain'] Of. Doc. 148, 1900, pp. 110).—This report gives

an account of the proceedings and the papers presented at a meeting of this committee

at St. Petersburg, Russia, under the auspices of the Imperial Academy of Sciences,

September 2 to 7, 1899. The papers and reports f>resented were as follows; Report

of the magnetic conference, by A. W. Riicker; Report of the proceedings of the

cloud committee, by H. H. Hildebrandsson; Report of the proceedings of the inter-

national aeronautical committee, by H. Hergesell; Report on the experiments carried

on in the atmosphere by unmanned balloons and kites at the observatory of dynam-
ical meteorology at Trappes, by L. Teisserenc de Bort; Report on the exploration

of the atmosphere by kites at the observatory of Blue Hill and other stations in

America, by A. L. Rotch; The aeronautical scientific experiments at Berlin, by R.

Assmann; Report on radiation, by J. Violle; Meteorology and seismology, by J. Milne;

Report on the German expedition to the Antarctic regions, by von Drygalski; Report

on the establishment of observatories at the centers of action of the atmosphere, by
H. H. Hildebrandsson; The verification of alcohol thermometers, by Rykatcheff;

The inhuence of the stray currents, from electric tramways, on the instruments for

measuring terrestrial magnetism (illus. ), by J. Edler; The publication of tables of

the diurnal range of temperature, in the form of deviations of the hourly from the

daily means, by J. Hann; Actinometry, by J. Hann; The installation of anemometers

on level ground under identical conditions, by L. Teisserenc de Bort; The use of the

wet and dry bulb thermometers at stations of the second order, by J. M. Pernter;

On the cable to Iceland, by Paulsen; Explanatory notes on the proposal made by

von Bezold and Neumayer with reference to the publication of ten-day reports of the

weather; Proposed subcommittee to consider the improvement of the telegraphic

weather service, by J. M. Pernter; and Results of the international simultaneous

magnetic observations of February 28, 1896 (illus.), by A. Schmidt. A very com-

plete bibliography of radiation is given in connection with the report on that subject

by J. Violle, and of hygrometry in connection with the paper on wet and dry bulb

thermometers by J. M. Pernter. A list of the publications issued under the authority

of the Meteorological Council of Great Britain is also given.

West Indian hurricanes, E. B. Garriott
(

JJ. S. Dept. Agr., Weather Bureau Bui.

H, pp. 69, charts 7).
—“This paper reviews the writings of the more prominent

meteorologists of the nineteenth century, so far as they refer to the tropical storms

of the North Atlantic, and presents a chronological list of West Indian storms for

400 years. It graphically illustrates and describes the more important hurricanes

that have occurred during the last 25 years, and contains accounts, based upon local

records and observations, of historical storms of the West Indies.
’ ’

Prevention of hail storms by cannon, J. C. Covert
(
U. S. Consular Rpts., 65

{1901), No. 245, pp. 231-235, figs. 2).—This is an account of observations made during

a visit to the towns of Bois d’Oinget and Henice, in the south of Erance, where the

method of cannonading to prevent hailstorms, described by Vermorel (E. S. R.,12,

p. 316), is practiced. The belief of the wine growers in the efficacy of this method,

as demonstrated by experience during 1900, is stated to be emphatic.
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Climatological table for the British Empire for the year 1899 {Symons^

Mo. Meteor. Mag., 35 {1900), No. 419, pp.l63, 164)-—This is an annual summary of

monthly climatological tables prepared from observations in all parts of the British

Empire. The summary of the data reported is as follows: Highest temperature, in

shade, 113.6° F., Adelaide, February 12; lowest, —46.5°, Winnipeg, February 8;

greatest range, 135.9°, Winnipeg; least range, 21°, Grenada; highest mean tempera-

ture, 81.9°, Colombo, Ceylon; lowest mean temperature, 34.2°, Winnipeg; lowest

mean humidity, 59°, Adelaide; highest mean humidity, 79°, Colombo, Ceylon;

highest pun temperature, 175.7°, Adelaide; lowest, —16.5°, at Toronto; greatest rain-

fall, 73.52 in., Colombo, Ceylon; least rainfall, 17.87 in., Malta; greatest cloudiness,

5.7, Mauritius; least cloudiness, 2.3, Grenada.

Meteorological observations, A. 0. Leuschxer and Y. Kuxo {California Sta.

Rpt. 1898, pp. 231, 232)

.

—This is a synopsis of observations at Berkeley on atmos-

pheric pressure, temperature, precipitation, relative humidity, cloudiness, and direc-

tion of the wind during the 2 years ended June 30, 1899.

Meteorology of lower California, G. Eisen {Bid. Amer. Geogr.Soc., 1900, No. 5,

pp. 397-429)

.

—This is a part of an article on Explorations in the central part of Baja

California, noted in Science, 13 {1901), No. 319, p. 233.

Meteorological record for 1899 {New York State Sta. Bpt. 1899, pp. 467-478 ).

—

Tables give a summary of monthly precipitation at Geneva, N. Y., during 18 years,

1882-1899, and daily and monthly records of the direction of the wind during 1899,

and of the temperature during 1899, and during 10 years, 1890-1899.

The meteorological year, 1900, F. Maeie-Davy {Jour. Agr. Prat., 1901, I,

No. 5, pp. 149-151).—A quarterly and annual summary of observations at the ]Mont-

souris Observatory on atmospheric pressure, temperature, humidity, cloudiness, and

winds is given, and the general features of the weather of the year are discussed.

Meteorological observations {Rpt. Cawnpore Expt. Farm, 1899-1900, App., pp.

2a-4a).—Tables give summaries of observations at the Cawnpore Farm, near Cawn-
pore City, on rainfall and temperature during the year ended jNIay 31, 1900.J ^

Meteorology of the Ordovician, F. W. Sardesox {Amer. Geol., 26 {1900), No. 6,

pp. 388-391, fig. 1).

Rainfall at Emerald, Queensland {Queensland Agr. Jour., 7 {1900), No. 6, pp.

499, 500).—Monthly summaries for the period from 1887 to 1900, inclusive, are given.

Rainfall conditions of the Grand Duchy of Baden, C. Schultheiss {Beitrdge

zur Hydrographie des Grossherzogthums Baden. Karlsruhe: Central Bureau of Meteor-

ology and Hydrography of Baden, 1900, No. 10, pp. 40, figs. 3, charts 15, dgms. 8)

.

—This

is a second revision, based on observations during 1888 to 1897. Detailed data are

given in tables and illustrated in charts and diagrams. The organization of the

service and the apparatus and methods used are explained.

AIR—WATER—SOILS.

Soils, lands, and soil moisture, E. W. Hilgaed and R. H. Lough-
ridge {California Sta. Bpt. 1898., pp. 31-98., figs. IJg).—This includes

reports on the examination of samples of soil from different parts of

California, and studies of the endurance of drougdit in soils of the arid

region and of moisture in California soils during the diy season of

1898. The investigations on endurance of drought in soils of the arid

region have alread}^ been noted (E. S. R., 10, p. 617). Determinations

of the moisture content of various kinds of soils to a depth of 1 ft. in
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different localities in California during the dry season of 1898 are

reported. The averages of these determinations for the different

agricultural regions of the State are given in the following table:

Average percentages of moisture in California soils during the dry season of 1898.

Total. Free, a

Foothills, 10 soils
Per cent.

9.7
9.7
8.2
9.3
6.8

Per cent.

2.6
2.8
4.4
3.2
2.6

Sacramento Valiev, 23 soils

San Joaquin Valley, 19 soils j...

Coast Range, 44 soils

Southern California, 26 soils

State at large, 121 soils 8.7 3.1

a “ Over and above what is held in the hygroscopic condition.”

The following table shows the relative demands for total moisture

by various crops on different kinds of soil:

Relative demands for moisture hy crops on different soils.

Hygro-
scopic

moisture.
Total moisture. Crops which did well. Crops which suffered.

Per cent. Per cent. Tons per
acre.

2.0 160 Apricots, saltbush Olives, peaches, plums.

Sandy soils 1-3
2.5 200 Olives, peaches, wheat .

.

grapes.
Cherries, pears.

3.5 280 Citrus, prunes.
4-5 400 Saltbush Apricots.
5-6 480 Apricots

Sandy loam soils .

.

3-5

6-

7

7-

8
560
640 Almonds, plums

Prunes.

8-9 720 Apples, olives, peaches,
walnuts.

4-5 400 Saltbush Apricots, almonds.
5-6 480 Apricots, citrus, figs.

walnuts.
1

Loam soils 5 6-7 560 Prunes, grapes Prunes.
7-8 640 Plums
8-9 720 Apples Almonds.
9-10 800 Almonds
6-7 560 Peaches, plums.

Clav loams 5-7 7-8 640 Wheat.
8-9 720 Peaches, grapes Sugar beets.
8-9 720 Apricots Figs.
9-10 800 Grapes

Clay soils 7-10 10-11 880 Wheat.
11-12 960 Citrus.
12-14 112 Corn, sugar beets

Note.—

T

he absence of a crop from a group simply indicates that it had not been found growing
upon that particular soil. . '-r

“While the above table is interesting and useful in indicating the total amount of

water required continually by crops on the various soils, and that as the soil increases

in clayeyness the amount increases, because of the attraction for water on the part of

the clay (hygroscopic), it is not a guide in determining the actual amounts required

for particular cultures. This is found by eliminating the hygroscopic moisture and

ascertaining the amount of free water present in soils where cultures grew and where

they suffered, and comparing the results. This is shqwn in the following table, from

which are omitted all determinations where no free water existed, as cultures very

naturally suffered under such conditions, though maintaining life.
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Amount offree -water required by different crops.

Free water in 4

feet soil.

Cultures doing well. . Culfures suffering.
Percent-

age.
Tons per

acre.

0-1 SO Apricots, oliA'es, peaches, soy bean Citrus, pears, plums, acacia.
1-1.5 120 Citrus, tigs Almonds, apples.

1 . 5—2 160 Almonds, plums, siiltbush Barley.
2-2.5 200 AA'alnuts, grapes, eucalyptus

2. 5—3 240 Apples, prunes Prunes.
3 -4 322 Pears, hairy yetch Wheat.
4 -5 400 AA’heat, corn
5 -6 480 Sugar beets, sorghum Sugar beets.

“The above summary indicates that the apricot, olive, and peach do well on less

water than other orchard fruits, 1 per cent of free water being sufficient if constantly

present. With this amount the citrus fruits, pears, and plums were found to suffer,

though the citrus trees were in good condition with a little more water. The almond
seems to require about twice the water that the apricot does, while the prune was

found to suffer Avith three times the water in Avhich the apricot was flourishing,

“Emphasis should be placed on the fact that this free water should be present

throughout the soil to the depth of 4 ft. at least, and especially around the feeding

rootlets of the tree. The surface of the soil may be wet, and yet the tree may suffer

if the ground beloAV be so dry that the rootlets are not able to draw sufficient mois-

ture. This drying out of the under soil is one of the evil effects of a severely dry

season, and unless the rainfall of the succeeding Avinter be sufficient to penetrate to

the depth of several feet and moisten the soil around the rootlets the trees Avill suffer

almost as if no rain had fallen.

“The same is true Avith regard to irrigation; those Avho have to resort to the artifi-

cial application of Avater to their lands because of insufficient rainfall, should so

apply it that it may reach the tree rootlets at the depth of seA^eral feet beloAV the

surface.
’ ’

Alkali and alkali soils, R. H. Loughridge ( California 8ta. Rpt.

1898^2)]). 99-117
^ figs. 2).—A stud}- of the accmmilation of alkali in

irrigated soils used for the culture of citrus fruits, and the effect of

this alkali upon the growth of these fruits, is reported, which showed

that after 3 ^^ears’ use of an artesian water comparatively free from

soluble salts (9.46 grains per gallon containing 0.64 grains sodium

chlorid and 1.85 grains sodium carbonate), the soil contained 3,240

lbs. of soluble salts per acre to a depth of 3 ft.
;
using Lake Elsinore

water, containing 98.54 grains per gallon of soluble salts (in which

there were 53.62 grains of sodium chlorid and 22.89 grains of sodium

carbonate), there was an accumulation in the soil of 15,160 lbs. of

alkali per acre, while in unirrigated natural soil there was only about

1,250 lbs. In case of the use of the lake water 1,680 lbs. of the alkali

accumulated in the soil was sodium carbonate and 6,120 lbs. sodium

chlorid; with artesian water there was 640 lbs. of carbonate and 360

lbs. of chlorid. The unirrigated soil contained neither of these salts.

It was observed that the citrus orchards irrigated with the Elsinore

water were in bad condition and the station undertook to ascertain

vhethei ’ury to the trees was due to the effect of alkali or to
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some other cause. Observations on the physical conditions of the

lands, as well as the amount and distribution of the alkali, are reported

and discussed. These indicate that while in many cases the injury to

the trees was probably due to the direct action of the alkali, in some
cases it was brought about by unfavorable physical conditions, due in

part to the action of the alkali and in part to other causes. The etfect

of the ditferent alkali salts on citrus trees and means of reclaiming

injured orchards are explained.

Analyses of a large number of samples of alkali soils from different

localities are reported.

Preliminary account of the soil survey work in North Carolina,

B. W. Kilgore [Bui. North Carolina Staie Bd. Agr.^ 21 [1900)., No.-

11^ lygj.
3-5).—A brief account is given of the progress made by the

State Department of Agriculture, cooperating with the Division of

Soils of this Department, in examining and mapping the soils of a dis-

trict 105 miles long and 8 miles wide, reaching from Raleigh to New-
bern. In this surve}^ the surface and subsoils have been examined

with reference to their general character, the size and character of the

particles, and the amounts of fertilizing constituents present, and the

extent and exact location of each type of soil has been mapped. The
work has shown that “omitting the section immediately around Raleigh

and the more or less swampy or pocusin soils farther east . . . there

are three large classes of soils in the east, each class having a number
of varieties.” The main classes are deep sandy soil, sandy loam with

clay subsoil, and tine sandy loam with clay subsoil. It is proposed to

make this survey of the soils the basis for experiments to determine

the fertilizer requirements of the different soil types, and two test

farms have already been established for this purpose. The plan of

experiment followed and the results of the first year’s operations are

noted elsewhere (p. 941).

The Illinois glacial lobe, F. Leverett ( U. S. Geol. Surrey Mono-

grwpli^ 38 [1899)^ pp. XXI 817., jjls. 2 figs. ^).—This monograph

reviews earlier studies, describes the plan of investigation pursued by

the author, and reports in detail the results of his studies of the Illinois

glacial lobe, which “formed the southwestern part of the great ice

field that extended from the high lands east and south of Hudson Bay
southwestward over the basins of the Great Lakes and the north-

central States as far as the Mississippi Valley. It overlapped a pre-

viously glaciated region on the southwest, whose drift was derived

from an ice held that moved southward from the central portion of

the Dominion of Canada as far as the vicinity of the Missouri River.”

The physical features of the region are described and the time rela-

tions or glacial succession of the various drift sheets are discussed.

The evidence for separating the Illinoisan drift sheet from the outlying
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and underhdng drift and also from the Iowan drift is briefly set forth.

Kemarkable instances of the transportation without destruction of

stratification of lunestone ledges occupying in some instances areas of

several acres are noted. Descriptions are given of well-defined soils

and weathered zones which occur between successive accumulations of

drift, as well as of moraines and associated sheets of till, and there is

a general discussion on the influence of the drift on drainage systems.

The thickness of the Illinoisan drift is estimated at from 100 to 130 ft.

and its relation to the water supply is considered in detail. The essen-

tial conditions for obtaining artesian wells, as well as the occurrence

of gas, are also considered. The sources of soil material are discussed

and an atteuipt is made to classify the soils according to their origin

and physical characteristics. Eight classes are recognized as follows:

Residuary, bowlder-clay soils, gravelly soils, sandy soils, bluff-loess

soils, silts slowly pervious to water, fine silts nearD impervious, peaty

or organic soils. A statement of the origin or mode of deposition and

the areal distribution of these soils is given in a table and their agri-

cultural value and importance are discussed. The loess soils are of

particular interest. Typical soils of this class are found bordering the

rivers of the region, merging inland into less pervious white cla3^s, one

class of which is known as gumbo. This is an adhesive cla^^ vaiying

in color from ash or light gray to nearl}^ black. The black portions

are heavily charged with humus. This gumbo soil contains a few
small pebbles which seldom exceed half an inch in diameter. It closel}"

resembles the gumbo of the Illinois and Mississippi River flood plains,

which is deposited b}^ flooded streams in the portions of the flood

plains where there is little current. The origin of this deposit and its

time relations compared with the overl^dng loess and the underh^ing

till have not }"et been satisfactorily worked out.

The soil zones of European Russia in connection with the salt

content of the subsoils and with the character of the forest vege-

tation, G. VissOTSKi {Fochn;ovedenie \Pedologie\^ 1 {1899)^ pj). 19-26).

—

It has been established that the soils of European Russia are distrib-

uted in zones in the following order, beginning at the north: (1) Podzol

(siliceous) soils, (2) giw forest soils, (3) chernozem (black earth) soils,

and (d) soils of the steppes—deserts. The quantity" of the soluble salts

in the subsoils increases in the same order. In the first zone the salts

are entirely absent, in the second calcium carbonate is found, in the

third calcium carbonate and gypsum, and in the last calcium carbonate,

gypsum, sodium chlorid, potassium carbonate, etc. Conformably

therewith each zone is characterized b}^ a specific vegetation. The

first is the region of mixed forests (fir, pine, birch, aspen, willow), the

second of oak forests, the third of shrubby plants of the steppes

(elder, hawthorn, spindle tree, cherry, privet, sloe, etc.), and the

19607—No. 10 3
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fourth has the characteristic alkali lands vegetation (Astragulus,

Ephedra, etc.) The importance of these facts in the practical work
of reforestation is pointed out.^

—

p. fireman.

Laterites, P. A. Zemyachenski {Pochvovedenie \Fedologie\^ ^ {1899)^

pp. 917-1^^).—Notwithstanding the extended distribution of the later-

ites, information with regard to them is very limited. It is known
only that they are very rich in ferric oxid (35 per cent and more).

Recently M. Bauer communicated some entirely novel data concerning

the nature of lateritic soils. From his analyses he concludes that in

lateritic soils originating from granite and diorite, there occurs much
free h}^drate of alumina, so that they approach the bauxites in com-

position. The author does not agree Vith Bauer’s conclusion. He
analyzed two samples of lateritic soils, one from Mongon, China, and

the other from the Caucasus (Chakva). The samples were treated

with hydrochloric acid in three different ways: (1) By heating with 10

per cent hydrochloric acid I hours, (2) with acid of the same strength

10 hours, and (3) with strong hydrochloric acid (specific gravity 1.12)

10 hours on a water bath. From these experiments the conclusion

was reached that in lateritic soils originating from feldspar there is

present no free h}Tlrate of alumina, and that the alumina is combined

with silica and perhaps with ferric oxid.

—

p. fireman.

On the spectrum of the more volatile g-ases of atmospheric air, which are

not condensed at the temperature of liquid hydrogen, G. D. Liveing and J.

Dewar {Chem. News, 83 {1901), Nos. 2145, pp. 1, 2; 2146, pp- 13-15).

Purification of air by soil, A. Gerardin
(
Compt. Rend. Acad. Sci Paris, 132

{1901), No. 3, pp. 157-159).

The molecular constitution of water, W. Sutherland {Phil. Mag. and, Jour.

Sci., 5. ser., 50 {1900), p.460; ahs.in Chem. Ztg., 24 {1900), No. 100, Rej)erf., p.361).—
Tlie author concludes from Ids investigations that steam is H2O, ice (H20)3, and

water a mixture of (H20)g and (H20)2. For the simple molecule HgO the name
“hydrol” is proposed.

Waters, E. W. Hilgard et al. {California Sta. Rpt. 1898, pp. 118-130).—This

includes reports on analyses of 4 samples of creek and river water, the water of Lake

Elsinore in 1890, 1891, 1897, and 1898, 16 samples of spring water, 38 of ordinary

well water, 5 of artesian well water, and 8 of water from reservoirs and irrigation

ditches with reference to mineral constituents, and of 7 samples of spring water and

5 of well water with reference to sanitary condition. The use of saline and alkali

waters in irrigation is discussed and the conclusion is drawn that,
‘

‘ broadly speak-

ing, any water unfit for domestic use on account of its saline contents should be

used for irrigation only after an examination of the nature and amount of the latter.

The limit usually given for drinking waters is 40 grains per gallon.”

The disinfection of wells with potassium permanganate, E. Delorme {Bui.

Acad. Med., 1900, No. 25, pp. 643-648).

Sterilization of water by ozonized air by the method of Abraham and

Marmier, F. Krull {Ztschr. Angew. Chem.., 1901, No. 3, pp. 57-59, figs. 2).

The drainage and reclamation of marsh soils, Gilliaux {L’Ing. Agr. Gemhloux,

11 {1900), No. 5, pp. 194-213),
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Soil temperature {Bpt. Cawnpore Expt. Farm, 1899-1900, App., pp. 7a-10a).—Sum-
maries of observations at different depths during 1897-1900 are given in tables.

The cultivation of the soil, P. P. Deheraix {Rer. Gm. Agron. \_Louva'm], 9

{1900), No. 9-10, pp. 405-413).

The role of earthworms in the formation of cultivated soil, E. Henry
{Chron. Agr. Canton Vaud, 14 {1901), No. 1, pp. 20-23).

Acidity of upland soils, H. J. Wheeler and B. L. Hartwell {Rhode Island. Sta.

Rpt. 1900, pp. 292-327
,
pis. <?).—This article summarizes the results of pot and i:>lat

experiments on this subject which were begun in 1894 and have been rejiorted from

time to time (E. S. R., 9, p. 937).

“The general conclusion drawn from the various experiments herein outlined is

that the recognition of a high degree of acidity, even in the case of upland and nat-

urally well-drained soils, is one of the most im])ortant guides to the first step which

should be taken toward their amelioration. This seems to hold true largely, if not

wholly, regardless of whether the benefit accruing from the use of carbonate of lime

is attributable to its correcting physical, biological, or chemical conditions. The
practical importance of this matter, even though it has been heretofore almost

ignored or unrecognized by most American and many European agricultural chem-

ists, would seem to have been abundantly demonstrated in this and the two former

papers upon tlie same subject.”

Richmond River soils, F. B. Guthrie and 0. R. Barker {Agr. Gaz. Neio South

Wales, 11 {1900), No. 11, pp. 1005, 1006).—Analyses of a number of samples of the

virgin soils of this region show a remarkable miiformity. The average of the analy-

ses is: Capacity for water 52 per cent, organic matter (humus) 16, lime 0.21, potash

0.08, phosphoric acid 0.3, and nitrogen 0.3 i3er cent. The reaction is neutral to acid.

The general treatment of the soils is briefly discussed.

Note on the soil of County Camden, New South Wales, E. B. Guthrie and

C. R. Barker {Agr. Gaz. New South Wales, 11 {1900), No. 12, p. 1123).—The average

results of examinations of about 80 samples of soils of this county, which are derived

mainly from sandstone, are as follows: Capacity for water 49.73 per cent, organic

matter (humus) 11.23, lime 0.113, potash 0.102, phosphoric acid 0.171, and nitrogen

0.231 per cent. The soils vary from light sandy loam to clay loam, their reaction

from neutral to strongly acid. Forty-two per. cent of the soils examined were

strongly acid,

FEETILIZERS.

The manurial value of the excreta of milch cows, W. S. Sweet-
SER {Pennsylvcmia Sta. Bui. 5Jf.^ pj). 7).—A record was kept of the

amount and composition (nitrogen, phosphoric acid, and potash) of

food eaten and of feces and urine excreted and milk produced b}" 2

cows, during- the last 10 days of 5 periods of 10 days each. One cow
was fed the same ration of 15 lbs. of mixed haty 3 lbs. cotton-seed

meal, 2 lbs. linseed meal, 2 lbs. corn meal, and 1 lb. buckwheat mid-

dlings, with a nutritive ratio of 1:3.9 throughout the experiment;

with the other cow the same materials were used but the proportions

were varied so that the nutritive ratios were 1:3.9 in the first and fifth

periods, 1:6.1 in the second and fourth, and 1:8.7 in the third.

The total amount of nitrogen, phosphoric acid, and potash excreted

by the 2 cows during the whole 5 pei-iods in feces, urine, and milk.



928 EXPERIMENT STATION RECORD.

with the percentiigc distribution of these constituents, are shown in

the following- table:

Fertilizing constituents in excreta and milk of 2 cows during 50 dags.

Nitrogen. Phosi>horic acid. Potash.

Pounds.

Per cent
of total
excre-
tion.

Pounds.

Per cent
of total
excre-
tion.

Pounds.

Per cent
of total

excre-
tion.

Feces 21. 46 31.14 15.45 75. 55 7.14 15. 58
Urine 36. 07 52. 33 .29 1.42 34. 19 74.56
Milk 11.39 16. 53 1.71 23. 03 4.53 9.86

Total 68. 92 100. 00 20. 45 100. 00 45. 86 100. 00

Suniinarizing these results, the bulletin states:

‘•(1) The feces from milch cows contain about one-third of the nitrogen, three-

fourths of the phosphoric acid and one-sixth of the potash of the food.

“(2) The urine contains one-half of the nitrogen, almost no phosphoric- acid, and

three-fourths of tlie potash of the food.

“(3) The milk contains less than one-sixth of the nitrogen, one-fourth of the phos-

phoric acid, and one-tenth of the potash, or less than one-sixth of the manorial values

of the food.

“(4) When the urine is allowed to run to waste, more than one half of the manurial

value of the food, or 63 per cent of the manurial value of the solid and liquid manure,

is lost.”

Denitrification of nitrate of potash under the influence of reduc-

ing substances, M. Knovalov (Izv. Moscow Selsk. lilioz. Inst.M {1900)^

pt. /, p)P- 62-65).—This is a report of a study of the possibility of

deiiitritication occurring without the intervention of micro-organisms,

i. e . ,
under the influence of various reducing substances which occur

in soil.

The first experiments were made with ferrous sulphate compounds

which sometimes occur in the soil. Fifteen grams of nitrate of potash

and 15 gni. of cr3^stalline ferrous sulphate were dissolved in 300 cc. of

water. Into this solution a current of air at 60 to 70'^ C. was led

and afterwards passed through dilute sulphuric acid. Tests of the

latter by means of Nessler’s reagent showed that ammonia was slowly

but invariabl}^ formed at ordinary temperatures.

All other experiments were made with humus. The latter was pre-

pared from cane sugar by Berthelot’s method.^ The humus showed a

scarcely perceptible acid reaction (to litmus) and contained 80 to 85

per cent of water, but no nitrogen.

The first tests were merely qualitative. Into each of two flasks were

introduced 300 cc. of water, 15 gm. of nitrate of potash, and 15 gm. of

humus. One flask was sterilized with water vapor at 100° C., the

other b^" the addition of 0.4 gm. of corrosive sublimate. The stop-

^ Ann. Chim. et Phys., 6. ser., 25 (1892)
,
p. 366.
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pered flasks stood at the temperature of the room 3 months. After

the lapse of this period of time the presence of ammonia in each of the

flasks was proved by Nessler’s reagent. Mitrons acid was not found.

For a quantitative estimation of the ammonia formed four series of

experiments were made:

(1) Ten flasks were charged as follows: To 200 cc. of water, 30 gm.

of humus and 5 gm. of nitrate of potash were added. EacJi flask was

sterilized with steam at 100° in three operations (1 hour on each of 3

successive days). The flasks were closed with a layer of cotton and

a cork stopper and sealed with wax.

(2) Ten flasks were charged as before, but sterilized bv the addition

of 0.1 gm. of corrosive sublimate. The stoppered flasks were sealed

with paraffin.

(3) Control experiments were made with two flasks containing 5 gm.

of nitrate of potash and 200 cc. of water each, one sterilized, the

other not, and with three flasks containing 30 gm. of humus in 200 cc.

of water, one sterilized with steam, another with corrosive sublimate,

the third not sterilized.

(1) Tests of the influence of caustic alkali, heating, air, and sand on

the amount of ammonia formed.

Three Erlenmeyer flasks (large) received as much sand (washed and

ignited) as was required to absorb 200 cc. of water with 30 gm. of

humus aiifl 5 gm. of nitrate of potash. The fourth flask received the

same amount of sand, 200 cc. of water, and 300 gm. of humus. The
first flask was sterilized with steam, the second with corrosive subli-

mate, and the third and fourth were not sterilized. All four flasks

were closed with rubber stoppers carrying glass tubes through which

air which had been drawn through sulphuric acid and cotton was passed

from time to time (10 minutes each day).

In the fifth flask were placed 200 cc. of water, 30 gm. of humus, and

5 gm. of nitrate of potash, and 20 cc. of concentrated caustic soda. In

the sixth flask the usual mixture was placed: 200 cc. of water, 30 gm.

of humus, and 5 gm. of nitrate of potash. The flask was sterilized over

an hour and was immediateh" examined for ammonia. The seventh

flask was charged like the sixth, but was not sterilized. It was imme-

diately examined for ammonia.

The determination of ammonia was made as follows: One-half of

the liquid was placed in a distilling flask, a concentrated solution of

caustic soda was added, and the mixture distilled. The distillate was

collected in a standard solution of sulphuric acid and the excess of the

latter titrated Avith caustic baryta. The indicator used was rosolic

acid. In some cases ammonia Avas determined colorimetrically by

means of Nessler’s solution in order to aA^oid the heating of the

mixture.

The flasks of series 1 and 2 a\ ere examined after standing 3 months.
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Some of the sterilized solutions were tested for bacteria, but none

were found. The amounts of ammonia found were as follows:

Amounts of ammonia found in different solutions {series 1 and £).

Series 1. Series 2.

No.l
Grams.
0.00220
.00038
. 0004.5

Grams.
0.001519

. 000656

. 000288
No. 2
No. 3a

a By Nessler’s reagent without distillation.

Series 3 (control experiments) was examined after 2 to 4 months.

No ammonia was found.

The results obtained in series 4 were as follows:

Ammonia found, in series 4-

Ammonia. Ammonia.

No. 1, examined after 48 days
No. 2, examined after 45 days
No. 3, examined after 45 days
No. 4, examined after 48 days

Grams.
0. 001295

. 000379

. 000294
None.

No. 5, examined after 15 days
No. 6, examined immediately after

sterilization ^

No. 7, examined immediately, with-
out sterilization

Grams.
0. 0001899

. 0002

None.

In all cases the ammonia was determined without previous decom-

position of the humus which, as is well known and as the author proved

by special experiments, retains ammonia. The above figures for

ammonia are, therefore, too low.

Without making special claims for the accuracy of the quantitative

determinations the author draws the following conclusions:

(1) Humus, as well as the ferrous salts, is able to reduce nitrate of

potash to ammonia.

(2) This reduction proceeds very slowly at ordinary temperatures,

but becomes more rapid on heating.

(3) Caustic alkali and free access of air do not destroy the ability of

humus to reduce nitrate.

(4) Thus the possibility of denitrification of nitrate of potash in the

soil under the influence of humus, without bacteria, is fully corrobo-

rated by laboratory experiments.

—

p. fireman.

Fertilizer experiments with different sources of phosphoric

acid, H. J. Patterson {Marylcmd Sta. Bttl. 68, pf?- account

is here given of experiments begun in the spring of 1895 on tenth-acre

plats of moderatel}" stiff cla^^ naturally well drained, to test the com-

parative availability of double superphosphate (soluble and reverted),

dissolved lioneblack, dissolved South Carolina rock, iron and alumina

phosphate (reverted), boneblack, raw bone meal, slag phosphate,

ground South Carolina rock, and Florida soft phosphate. These

different phosphates were each applied in amounts furnishing 150

lbs. of phosphoric acid per acre. The bulletin gives a discussion of
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phosphatic fertilizers in general and a description of the particular

phosphates used in these experiments, a record of treatment and

cultivation of the plats since the beginning of the experiments, and a

tabular summary and discussion of the data obtained in experiments

with the different ])hosphates on corn, wheat,' rye, and crimson clover.

The results are summarized' a^ follows:

“(1) All forms of phosphoric acid produced an increase of crop.

“(2) The average total yield of the crops fertilized with insoluble phosphoric

acid was greater than those with the soluble and reverted forms of phosphoric acid.

“(3) Reverted phosphoric acid gave a greater total yield than soluble phosphoric

acid.

“(d) Reverted phosphate of iron and alumina gave a higher yield than reverted

phosphate of lime.

“(5) Soluble phosphoric acid gave slightly higher yields of wheat (grain) than

phosphoric acid in any other form.

“(6) Concentrated sources of soluble phosphoric acid gave better results than the

low grade sources.

“ (7) Untreated South Carolina rock gave a higher total yield than dissolved South

Carolina rock.

“(8) Slag phosphate produced a greater total yield and at less cost than the average

of the soluble phosphoric acid plats and the bone meal plats.

“(9) Insoluble phosphoric acid from slag produced a greater yield than the

insoluble phosphoric acid from South Carolina rock and Florida soft phosphate, but

at greater cost than the two latter.

“(10) For the best results with insoluble phosphates, it is desirable to have the

land well tilled with organic matter. Of the methods tested, crimson clover was the

best means of obtaining this.
’ ’

Commercial fertilizers, E. H. Jenkins, S. W. Johnson, et al.

{Connecticut State Sta..Bj)t. 1900^ PV- 11^).—This includes a

statement of fertilizer sales in Connecticut in 1900, the text and an

abstract of the State laws relating to fertilizers, a list of manufacturers

securing licenses under, these laws, notes on the sampling and collect-

ing of fertilizers, explanations regarding the analysis and valuation of

fertilizers, a report on determinations of the solubility of organic

forms of nitrogen in pepsin-hydrochloric acid, a review of the fertili-

zer market for the jenT ended October 31, 1900, and tabulated analyses

and valuations of 166 samples of fertilizing materials, including nitrate

of soda, sulphate of ammonia, dried blood, cotton-seed meal, castor

pomace, ground fish, tankage, bone manures, dicalcium phosphate,

superphosphate, muriate of potash, sulphate of potash, sulphate of

potash and magnesia, kainit, carbonate of potash, nitrate of potash,

cotton-hull ashes, wood ashes, limekiln ashes, crematory ashes, lime,

land plaster, waste from acetylene manufacture, tobacco stems, muck,

sheep manure, street sweepings, silk-mill waste. The average cost of

nitrogen in 1 samples of nitrate of soda examined was 11.3 cts. per

pound; in 1 sample of sulphate of ammonia, 18.5 cts.
;
in 11 samples of

cotton-seed meal, 11.3 cts., ‘‘nearly a cent and a half per pound more

than last year. This is due to an increased foreign demand for cotton-

seed meal.” The price per pound of nitrogen in 5 samples of castor
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pomace varied from 15 to 20.1 cts. An nnusualh" hig-h percentage of

chlorin was found in samples of sulphate of potash examined, some of

these containing over IT per cent of muriate of potash. It is recom-

mended that this material should be purchased only on a guarant}^ of

not over 2 per cent of chlorin. In 9 samples of muriate of potash

examined the percentage of potash varied from 43.97 to 54.18, the cost

per pound of the potash from 4.0 to 4.8 cts., averaging 4.3 cts. The

average cost of the bone manures examined was $27.08 per ton, the

average valuation $25.51. In 6 of the 25 brands examined the per-

centage of nitrogen was less than that guaranteed, in 4 the same was

true of the percentage of phosphoric acid. The valuation of 4 of

the 6 samples of diy fish examined was higher than the cost, ‘indica-

ting that during the present year, as was also the case last year, dried

fish had been a cheap source of nitrogen and phosphoric acid.” Of
the 90 samples of nitrogenous superphosphates examined 45 were

below the manufacturers’ minimum guaranty in respect to one ingre-

dient, and 3 in respect to two ingredients. The average cost of the

superphosphates was $30, the average valuation $19.75. Of 100 sam-

ples of special manures examined 14 did not fulfill the manufacturers’

guaranty in respect to one ingredient and 2 were deficient in respect

to two ingredients. The average cost of these manures was $32.73,

the valuation $22.49. Analyses of 41 samples of cotton-hull ashes

are reported.

“The highest percentage of water-soluble potash is 28.12 and the lowest 11.45.

Excludmg the latter—found in goods which were sold at a low price because of their *

inferior quality—the lowest percentage was 13.29 and the average of 40 samples was

19.89 per cent, nearly 3 per cent lower than last year.

“Allowing 4j, 4, and 2 cts. per pound for water-soluble, citrate-soluble, and insol-

uble phosphoric acid, the cost of water-soluble potash, in cotton-hull ashes, has

ranged from 10.9 to 5.1 cts. per pound and has averaged 7.5 cts., eight-tenths of a cent

more per pound than last year.
”

The water-soluble potash in 49 samples of wood ashes examined

varied from 2.38 to 6.09 per cent, averaging 4.32 per cent.

Most of the nitrogenous fertilizers examined during the year were

tested, as to availability of the nitrogen, by the pepsin-hydrochloric

acid method. The results are summarized in the following table:

Solubility of nitrogen offertilizers in pepsin-hydrochloric acid.

Fertilizer.
No. of

!

samples
tested.

Nitrogen dissolved.

Maximum. Minimum. Average.

Blood 1

Per cent. Per cent. Per cent.

84.0

Cotton-seed meal - 2 91.0 89.0 90.0

Castor pomace 4 91.5 74.0 84.6

Bone 25 99.4 69.9 87.0
Tankage 5 82.8 73.1 76.3
Fish 5 87.6 61.5 73.5

Bone and potash 6 88.2 58.1 77.6

Superphosphates - 90 91.7 18.9 74.,8

Special fertilizers 99 100.0 57.8 76.4

i
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“It is clear from these figures, as well as from other results previously published

by this- station and by other observers, that the solubility of organic nitrogen in

materials generally regarded as quickly acting fertilizers, such as blood, cotton seed,

castor pomace, fish, tankage, bone and the like, may range from about 60 to nearly

100 per cent.
.

“There is no reason to suppose that those with the lower solubility named are

less effective fertilizers than those whose solubility in pepsin solution is relatively

high.

“It is evident, therefore, that it would be quite possible to mix inferior nitroge-

nous matter, like leather, hair, etc., with its own weight of some ap[)roved form of

nitrogen, which had exceptionally high solubility in pepsin solution, and produce a

mixture which would not be certainly detected by the test described above. It is

only when the solubility is 50 per cent, or lower, that it is reasonable to suspect the

presence of inferior or inert forms of nitrogen.”

On the fertilizing- value of stable manure mixed with a litter of tobacco

stems, N. Passerini {Staz. Sper. Agr. Ital, 3S {1900)^ No. 5, pp. 441-445).—Experi-

ments are briefly reported in which tobacco stems were used as litter with stable

manure, yielding a product after fermentation which had the following composition:

Nitrogen 0.84 per cent, phosphoric acid 0.62 per cent, and potash 1.97 per cent, the

tobacco stems supplying 0.26 per cent of nitrogen, 0.32 per cent of phosphoric acid,

and 1.47 per cent of potash.

Filter-press cake as a fertilizer
(
West Indian Bid., 1 {1900), No. 4, P- 395; abs.

in Jour. Soc. Chem. Ind., 19 {1901), No. 12, j). 1125 ).—It is stated that 1,000 lbs. of

cake as obtained in the sugarhouse contains about 7 lbs. of nitrogen and 5 lbs. of

phosphoric acid.

Jadoo fiber {Jahresber. Vers. Stat. u Scliule, Wddensweil, 1897-98, pp. 49-50 ).

—

This was found to be peat moss soaked in a solution of fertilizer material. Upon
analysis it showed 0.76 per cent of nitrogen, 0.56 per cent of phosphoric acid, and

0.21 per cent of water-soluble potash.

Analyses of fertilizers, C. A. Goesswann {Massachusetts Hatch Sta. Bid. 70, pp.

26)

.

—Analyses are reported of 231 samj)les of fertilizing materials, including wood
ashes, sulphate of potash, muriate of potash, potash and magnesia sulphate, nitrate

of soda, ground fish, cowpea and soy-bean plants, river and ]3ond muck, sewage

sludge, peat, soot, barnyard manure, sheep manure, cotton waste, product from gar-

bage plant, tobacco stalks, bat guano, ground bone, dissolved boneblack, Florida rock

phosphate, mixed fertilizers, and soils.

Fertilizer analyses, R. C. Kedzie {Michigan Sta. Bui. 185, pp. 269-281).—Th\^

includes tabulated analyses, accompanied by guarantees, of 81 samples of fertilizers

examined during 1900, with brief explanatory notes.

Fertilizer analyses—fall season, 1900, B. W. Kilgore {Bid. North Carolina

State Bd.Agr., 22 {1901), No. 1, pp.3-16, 19-29).—This includes notes on valuation,

freight rates from the seaboard to interior points, a list of fertilizers registered for

1901, and analyses and valuations of 131 samples of fertilizers. There are also included,

a brief report on analyses of miscellaneous fertilizing materials, including marls, wood
ashes, cotton-hull ashes, compost, tobacco stems and dust, tobacco stem ashes, and

})arnyard manure, and a warning against a so-called manual of secret processes for

the manufacture of home-made fertilizers.

Commercial fertilizers, H. J. Wheeler, B. L. Hartwell, et al. {Rhode Island Sta.

Bul.73, pp. 39-50).—This bulletin contains analyses and valuations of 59 samples of

fertilizers examined during 1900 in addition to those reported in previous bulletins

(E. S. E.., 12, jip. 626, 737). In addition to the mixed fertilizers examined analyses

are reported of 8 samples of wood ashes, 3 of muriate of potash, and 3 of nitrate of

soda. A summary of the results of fertilizer inspection in the State during 1900 and

previous years shows that in 1900 84.9 per cent of the fertilizers were equal to or above
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the guaranty, 8.1 per cent were less than 0.3 per cent below the guaranty, and 7 per

cent were more than 0.3 per cent below the guaranty, a condition not as satisfactory

as that shown in 1895 and 1896, but slightly better than in 1899. The greatest dis-

crepancies between the actual analyses and the guaranties were observed in the case

of soluble phosphoric acid, for which the guaranties often exceeded the amounts
actually found.

On the diffusion of nitrog’en in chemical manure compounds, J. Ostersetzer

(Chem. News, 83 {1901), No. 2145, p. 3).—Attention is called to the fact that by the

action of sulphuric acid the nitrogen of organic fertilizing materials is to a large extent

converted in soluble form, including ammonium sulphate, and these nitrogen com-
pounds are more thoroughly diffused throughout the mass of the fertilizer than is

possible by mechanical means, a matter of great importance in estimating the rela-

tive value of fertilizers.

The distribution of chemical fertilizers, C. Dusserre {Chron. Agr. Canton Vaud,

14 {1901) ,
No. 1, pp. 17-20)

.

Analyses of lime, W. H. Weigand and C. G. Church {Maryland Agr. Col. Quart.,

1900, No. 10, pp. 4-6) .—Brief accounts are given of a study of the chemical composition

of coal-gas lime, water-gas lime, shell lime, and unburnt oyster and clam shells.

Potassium nitrate in Wyoming, W. C. Knight {Science, n. ser., 13 {1901), No.

317, p. 151).—The examination of samples of material found near Dayton, Wyo.,

which contained over 50 per cent of potassium nitrate, are reported.

The phosphates of the Florida hard rock region, C. Elschner {Chem. Ztg., 24

{1900), No. 101, pp. 1111-1113).—A brief review of the history of these deposits,

accompanied by descriptions and analyses of the phosphates.

The potash salt mines of Stassfurt {Rev. Gen. Agron. [^Louvain'], 9 {1900), No.

9-10, pp. 412-4^6, pis. 2, figs. 5).—^Th is article discusses the location and importance

of the Stassfurt deposits, the character of the crude and concentrated salts, and the

production and consumption of the salts.

The world’s production and consumption of mineral fertilizers, L. Grandeau
{Jour. Agr. Prat., 1901, I, No. 4, 2M- 117-119).—According to the figures given the

total production of raw phosphate in 1899 was 2,500,000 tons, and of superphosphates

m Europe, 3,505,000 tons. The greatest producers of superphosphate v/ere France,

950,000 tons; Germany, 800,000 tons; Great Britain, 600,000 tons; Italy, 300,000 tons.

The larger, part of this superj^hosphate was consumed in the countries producing it.

FIELD CROPS.

A fertilizer experiment with barley, R. Ulrich {Fuhling^s

Landw. Ztg.y {1900)^ Nos. 2N- 533-538; 15^ iij>. 5oJp-558).

—

Thoiiia& phosphate, kainit, nitrate of soda, and well-rotted barnyard

manure were used alone and in combination for fertilizing barlet" on

cla}" loam soil. The yields obtained with the different fertilizers and

combinations, the profitableness of each, and their effect on the quality

of the grain are shown in a number of tables. The largest and most

profitable }uelds were obtained by the use of all 3 essential elements,

as furnished by Thomas phosphate, kainit, and nitrate of soda. The

water content of the air-dry grain was greater with fertilized than

with unfertilized grain. The starch content increased with the addi-

tion of fertilizers and was most influenced by potash. The use of

nitrogenous fertilizers increased the protein content of the grain while

phosphoric acid and potash had a depressipg effect.
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Some varieties of winter barley, R. J. Mansholt {Orgaan Yer.

Oudleer. Rijhs. LancWomvschool^ 12 {1900)^ No. llpO^ j). Jf.9).—This

article contains descriptions and records of trials of some varieties of

barley, principally of the two-rowed and four-rowed kinds. Most

of these trials were of hybrids, of which the most promising were

double crosses. Two of these are particularly interesting from the

fact that while they are of precisely the same parentage, one is a two-

rowed and the other a four-rowed soi-t. They resulted from the fol-

lowing crosses: Groningen winter b}^ Algerian two-rowed by Gron-

ingen winter barley. The fact that a summer barley enters into these

crosses makes it doubtful whether they will endure a severe winter,

but this point has not yet been tested.

The Canadian Mammoth and the English Matchless were tested but

were discarded as not suited to the conditions prevailing on the experi-

ment farm.

—

h. m. pieters.

Cooperative grass and forage plant investigations with State

experiment stations, T. A. Williams {ZJ. S. Dept. Agr.^ Office of the

Secretary^ Circ. No. 5, pp. If).—Report of a visit to certain experi-

ment stations in the West for the purpose of arranging for cooperative

grass and forage plant investigations between the station and this

Department through the Division of Agrostology. Cooperative

experiments are suggested along the following lines: (1) The forma-

tion, care, and management of pastures, (2) range improvement, (3)

alkali-resistant crops, particularly those best adapted to furnish forage

that can be used to supplement the native ranges, (4) cover crops for

soils liable to wash which will at the same time afford a supply of

forage or can be turned under for green manure, (5) a continuous soil-

ing series for use in sections where the dairy industry is paramount,

(6) winter pasturage for the South and Southwest, (7) sand-binding

grasses for the coast regions and along the Great Lakes, (8) meadow
crops for higher altitudes, (9) supplementary forage crops, particu-

larly those with a short season of growth that can be grown in rota-

tion with wheat, cotton, and other primary crops, either for forage or

for the improvement of soil fertility, (10) drought-resistant crops for

arid sections, (11) the selection and development of improved varieties

of grasses and forage crops adapted to special conditions and uses.

Experiment in top-dressing grass land, H. J. Wheeler and

d. A. Tillinghast {Rhode Island Sta. Ihd. 71., pp). 15-20).—A detailed

account of the grasses grown, manures used, and the yield obtained per

acre in 1899 on the grass lands here noted was given in an earlier

bulletin (E. S. R., 11, p. 641). An early drought affected the yield

of grass in 1900 and only one crop of hay was secured.

The plat fertilized with 1,200 lbs. of acid phosphate and 180 lbs. of

muriate of potash but no nitrogen produced 1.6 tons of barn-cured

hay per acre. When 150 lbs. of nitrate of soda was added to these
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fertilizers on another plat the yie\d was at the rate of 2.24 tons per

acre. And when 450 II )s. was so added on a third plat the yield was
increased to 3.28 tons. The use of the 150 ll)s. of nitrate of soda

resulted in increasing the tinancial profits $6.94 pei* acre and the use

of 450 lbs. in an increased value of $16.98 per acre. It is thought

that this })rofit might have been greater had only 350 or 400 lbs. of

nitrate of soda been used.

The relatiye proportion of timothy hay was decidedly increased Iw
the nitrate of soda. “This was probably due largeh' to the removal

of the nitric acid by the plants and the lessening of the soil acidity by

the soda which was thus left behind.”

Early applications of nitrate of soda to force growth, l)y placing at

the disposal of the plants when moisture in the soil is abundant an

immediate suppl}^ of ayailalde nitrogen, is l)elieyed to be especially

yaluable for grass in seasons of drought.

Reports on various seeds and plants included in the university

distribution, E. J. Wickson {California Sta. Bpt. 1898^ jpp. %3G-

253).—This includes brief reports by the station and statements of

farmers regarding the growth and yalue of a numl)er of plants and

seeds distributed b}^ the station.

Roselle {Hihiseus sahclarifa) promises to be of much yalue for jelly-

making where currants do not thriye. It makes large returns in

localities whereyer there is a long frostless season combined with high

summer heat. The local trials of fenugreek {Trigonella foenum, grw-

cum) seem to indicate that the plant endures as low temperatures as it

is likely to encounter in most yalley situations, and is promising as a

green manuring plant. Hairy yetch
(
Yicia mllom) promises to l)e one

of the best winter- growing plants, l)oth for forage and green manure

purposes, in California. Besides hardiness against frost, it has a

marked drought I’esistance. The mealy saltbush {Atriplex halimoides)

giyes promise of surpassing in yalue eyen the Australian saltbush

{A. semihaccata) on dry lands, and giyes indications of being of value

in so-called desert situations.

Other plants reported upon are Jerusalem artichokes, flersey kale,

oat grass, Texas blue grass, brome grasses, bufialo grass, edible pod

pea, Washington market sweet corn, carrots, cliinbing French bean,

flat pea, etc.

Note on the growth of lupines on calcareous lands, E. W. Hii.-

GARD {California Sta. Ept. 1898^ pp. 225., 226).—This note states that

in the experience of the author lupines planted in the spring have

given very unsatisfactory results on claye}^ and sandy soils. This sea-

son a test of sowing lupines in the fall gave very good results. The

soil upon which this test was made contained 35 per cent of clay and

fully 1 per cent of carbonate of lime and magnesia. The results of

experiments with lupines made by Heinrich (E. S. R., 8, p. 969),Avhich



FIELD CROPS. 937

led him to conelude that 0.5 per cent of carl)onate of lime or magnesia

is 'very deleterious to the gTowtli of lupines, are discussed, but the

author believes this to be true in the case of sand}- soils only. The

experiments here reported showed that on heav}" clay soils doulde that

([uantity of carbonate of lime or magnesia was not injurious.

Potato experiments' (^iyr. Gaz. {Lomloni^^ 5‘2 {1900), No. 1390, jj.

113).—The summarized results secured in 1899 b}^ Wright at the West
of Scotland Agricidtural College in manuring potatoes are reported.

Tlu' data given are the averages secured from 10 farms. On unma-

mired land the ^deld of potatoes was 5.02 tons per acre. l\^hen 20

tons of barnyard manure was applied, the yield increased to 7.85 tons.

Where only half of this amount of barnyard manure was used, the

yield Avas decreased 1.1 tons, and when to the full ration of 20 tons of

barnyard manure was added 118 lbs. of superphosphate and 112 lbs.

each of sulphate of ammonia and of potash, the yield was increased to

8.22 tons. The same amount of these commercial fertilizers used in

connection with 10 tons of barnyaivl manure resulted in a yield of only

1,232 lbs. less than when the full application of 20 tons of barn^-ard

manure Avas used. In a test of three potash manures for potatoes, the

yields remained practicalh^ identical. The greatest amount of starch,

hoAvever, Avas found in the potatoes fertilized with the sulphate. The
best fertilizer, as regards economy and preparation for the succeeding

crop, Avas that made up of 10 tons of barn3^ard manure, 118 lbs. of

superphosphate, 112 lbs. of sulphate of ammonia, and 168 lbs. of sul-

phate of potash. Increased quantities of commercial fertilizers gave

nearlj" as good yields at slightly less expense, but the value of barn-

A^ard manure for succeeding crops it is thought more than covered an}"

slight advantage in the cheapness of the commercial fertilizers.

Experiments on potatoes in Yorkshire {Agr. Gaz. {^London], 52

{1900), No. 138Jf,2>. 19).—A summarized account is given of a report

issued by the Yorkshire College and certain county councils on exper-

iments Avith potatoes in 1899. One of the chief experiments was the

test of the substitution of commercial fertilizers for a part of the barn-

yard manure employed in a full dressing of 20 tons. The aA"erage

results secured in experiments at 5 farms show a yield of 6.38 tons per

acre Avhere no manure was applied; with 20 tons of barnyard manure,

the yield Avas 10.51 tons per acre. Where only half this amount of

barnyard manure was applied, the yield averaged 8.95 tons per acre.

IMiere to the 10 tons of barnyard manure there was added 156 lbs. of

sulphate of ammonia, 336 lbs. superphosphate, and 221 lbs. of potash

salts, the yield was raised to 9.92 tons per acre. When the sulphate

of .ammonia was omitted in the aboA"e formula, the yield was decreased

572 ]bs. When superphosphate was omitted the decrease was 1,062

lbs. per acre. The use of commercial fertilizers alone at the rate of

336 lbs. of sulphate of ammonia, 560 lbs. of superphosphate, and 221
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lbs. of sulphate of potash per acre did not £»ive as good yields as was
obtained from applications of 10 tons of barnyard manure. The aver-

age increased yield obtained with full dressings of barnyard manure,

as compared with half dressings and the addition of the commercial

fertilizers, was due largely to the greatly increased yields secured at

one station. At another station the 3deld from the combination was
larger than from the barnyard manure alone, while at 2 other stations

it was nearly as large.

The influence of water and fertilizers on the composition of the

ash of the potato, A. von Daszewski andB. Tollens {Jout. Land/w.^

4-S (1900), No. S, pp. 223-2^9).-—Anal^^ses of tubers and leaves (20

samples) of potatoes grown with little and with much water and with

different kinds of fertilizers are reported and the methods used are

described.

The Tucker ash apparatus (E. S. B.
, 11, p. 506) was used with excel-

lent results. It was shown that the water content of the soil exerts a

great inffuence upon the life of the potato plant and upon its assimila-

tion of plant food. With the larger amount of moisture in the soil

the potato plant took up a larger amount absolutely and a relatively

smaller amount of potash and phosphoric acid than with the smaller

amount of moisture, the assimilation of the potash and phosphoric acid

going hand in hand. Kelatively more calcium and chlorin were taken

up in case of the larger moisture supply. The fertilizers inffuenced

both yield and composition. Nitrogenous fertilizers increased the

nitrogen content of both the leaves and tubers. The reduction of

starch content which occurred when the larger amount of water was

used was more largely inffuenced b3" calcium chloridthan b^" any other

substance applied.

Culture of resistant, nonseed producing sugar beets, J. Wen-
denbusch (Deut. Lanckv. Presse, 37 (1900), No. 11, p2?. 107-109).

—

Cold, wet, or otherwise unfavorable weather conditions during the

early stages of growth of sugar beets tend to further the premature

development of seed-bearing specimens and thus reduce the net ^Teld

of normal beets per acre. The author has attempted to meet these

difficulties by growing beet seed on a cold clay upland soil where beets

grown from commercial seeds even in favorable years produced a high

percentage of premature seed beets. By careful selection of seed for

a number of years on this cold upland soil a strain of seed has l)een

obtained which is very resistant to cold and which, when planted

under more favorable soil and climatic conditions, produced crops con-

taining much lower percentages of premature seed beets than are

obtained from seeds grown under normal conditions.

In 1899, an unfavorable season for sugar-beet culture, sugar-beet

seed from 3 different seedsmen was planted in a favorable locality

alongside of beet seed grown on the* cold, heavy upland soils noted
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above. The conmiercia] seeds produced crops containing from 9 to 11.5

per* cent of premature seed specimens, while the seed grown on the

cold, upland cla}" produced a crop containing but 2.7 per cent of pre-

mature seed specimens. The results of the investigation are thought

b}^ the author to have an important bearing on the beet-sugai* seed

industry.

Tobacco culture experiments in Russia, P. Lomonosov
Tobacco Expt. Sta. Lokhmts Agr. Soc. 1893^ 189Jj., and 1895^ ])p.

lYA 116).—This report on tobacco work near Lokhvits, CTOvernment

of Poltava, in southern Russia, is introduced with a general discussion

of tobacco culture in that region. The work here described consisted

of plat experiments with the commonl}- grown variety known as

Makhorka and considered as yielding a leaf of good quality. The soil

on which the experiments wxre carried out was the typical valley

chernozem common to that section of Russia. The upper 18 in. of the

soil is somewhat sandy and dark gray in color, the next 28 in. is light

gray, somewhat yellowish, and contains carbonates, and the subsoil is

a light gra}" loess. The results showed that decreasing the distance

between plants increased the yield but decreased the weiglit of the

leaf and of the entire plant and was detrimental to the quality. Tlie

best distances were 21 by Id and 21 b}" 10^ in. When planting 21 by

Id in. apart it is recommended to leave T or 8 leaves per plant. This

increases the ^deld dO per cent as compared with the usual practice of

leaving from d to 6 leaves. The same results may be obtained by
planting 21 by lOi in. apart and leaving 6 leaves per plant. Watering

the young plants proved benehcial. Starting tobacco directh" in the

field without the preliminary growth of the plants in hotbeds is con-

sidered profitable only when atmospheric conditions are favorable. A
large number of leaves per plant, close planting, and frequent water-

ing and cultivating dela^md maturity. The average loss of weight in

curing the leaves was 75.62 per cent.

The basis for the improvement of American wheats, ISl. A.

Carleton (Z7. S. Dept. Agr.^ Division of Vegetahle Physiology and
Pathology Bal. TP' 87., pis. 10., figs. J, map., 1 ).—This bulletin

describes the characteristics and needs of the several Avheat districts in

the United States, and suggests hoAv the desired qualities to satisW

these needs may be obtained. The characteristics of the different

botanic groups of wheat are considered according to the following

classification : Triticum mdgare., T. comjjacturn^ T. durum^ T. turgi-

dum^ T. polonicum., T. spelta^ T. dicoccum^ and T. monococcmn. In

general it is stated T. vulgare., T. polonicmn., and T. monococcmn are

considered as species, while the rest are ranked as subspecies. The

desirable and undesirable qualities of the several groups are enumerated.

The author divides the United States into eight different wheat

growing districts. In the soft wdieat district, including mainly the
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Middle and New England States, the chief varieties grown are Fultz,

Fiilcaster, Early Genesee Giant, Mediterranean, Early Red Clawson,

Longberry, Jones Winter Fife, Red Wonder, Gold Coin, and Blue

Stern, and the present avenige yield is about 14f bu. per acre. The
seniihard winter wheat district, comprising Ohio, Indiana, Illinois,

Michigan, and a small part of Wisconsin, grows chiefly Fultz, Poole,

Rudy, Valley, Nigger, Dawson Golden Chad', and Early Red Clawson.

The average yield per acre for the district is about 14 bu. The south-

ern wheat district, including approximately the Southern States, has

an average yield per acre of about 9f bu., the ‘varieties commonly
grown being Fultz, Fulcaster, Red May, Rice, Everett High Grade,

Boughton, Currell Prolific, and Purple Straw. The northern portion

of the States of t£ie plains constitutes the hard spring wheat district,

with an average yield per acre of about 13 bu., and with Saskatch-

ewan Fife, Scotch Fife, Powers Fife, Wellman Fife, Ha}uie Blue Stem,

and Bolton Blue Stem as the chief varieties grown.

The hard winter wheat district covers the central portion of the

States of the plains. The average 3deld per acre in this district is

about 12f bu., and the chief varieties grown are Turkey, Fulcaster,

May, Zimmerman, and Fultz. In the durum wheat district, which

covers the southern portion of the States of the plains, the chief vari-

eties grown are Mediterranean, Nicaragua, Fulcaster, and Turkev, the

average yield being 11^ bu. per acre. The irrigated wheat district,

comprising approximately the Rocky Mountain and Basin States,

shows the highest average yield per acre, about 21 bu., with Sonora,

Taos, Felspar, Little Club, Defiance, and Amethyst as the chiefly

grown varieties. The white wheat district has an average yield per

acre of about 14f bu.
,
and Australian, California Club, Sonora, Ore-

gon Red Chaft", Foise, Palouse Blue Stem, Palouse Red Chaff, White

Winter, and Little Club are the chief varieties.

In all districts, except in the seniihard winter wheat district, early

maturity is a quality to be sought. Hard winter varieties are needed

everywhere except in the southern, durum, and irrigated wheat dis-

tricts. Rust resistant varieties are needed in the soft, seniihard win-

ter, southern, hard spring, and durum wheat districts. Harder

grained and glutinous varieties are required in the soft wheat district,

seniihard winter, and irrigated wheat districts. Drought resistance is

a quality especially required for varieties in the hard spring, hard

winter, and durum wheat districts. The author further mentions

macaroni varieties needed in the durum wheat district, nonshattering

varieties in the white wheat district, and varieties resisting late spring

frosts and with an increased stiffness in the straw in the southern

wheat district.

An outline of the geographic distribution of wheats of different

qualities is also given. The work of improvement, which is continu-
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ously carried on, and the residts that haA^e [ilready been attained in

^'arioua ways b}" the Department of Agriculture, and other agencies,

are discussed. A comparative resume of the principal qualities of 245

representative wheats of the world, grown experimentally by the

Department of Agriculture, are presented in a table.

First report of work on the department’s test farms for the season 1900,
B. AY. Kilgore et al {Bid. North Carolina State Bd. Agr., 21 {^1900)^ No. 11, PP- 6-53,

ph. 6).—The work described coni})rises fertilizer and other tests with corn, cotton,

potatoes, sweet potatoes, grasses, and leguminous plants carried on at Tarboro and

Bed Springs farms. An outline of the methods and purposes of the tests is given.

The experiments with corn showed nitrogen to be most needed in the soil, but, in

general, its cost made the increased yield expensive. Applying one-half the nitrogen

in the form of cotton-seed meal at planting time and the rest during the growing

season gave good results, but substituting nitrate of soda for cotton-seed meal as an

after dressing proved more effective. Comments are given on all the results, but

general conclusions are reserved on account of insufficient data. A paper on Legu-

minous plants for forage and soil improvement, by J. F. Duggar, read at a meeting

of Commissioners of Agriculture of the cotton States is reproduced.

Collection and distribution of grass seed—fieldwork {U. S. Dept. Agr., Office

of Secretary Circ. 9, pp. 11).—This circular is a brief report to the Secretary of Agri-

culture on the work of the Division of Agrostology in the direction of ^^urchasing

and collecting seeds and specimens of valuable economic grasses and forage plants

for the purpose of distributing them to the various experiment stations, and of the

field work for the season of 1900. The work was in charge of C. L. Shear of that

Division. A list of particularly promising grasses of which seeds were secured in

quantity is given and the merits of each sjiecies briefly noted. This list comprises

dry meadow and range grasses, wet meadow grasses, soil and sand binding species,

and alkali soil and subalpine species.

Frost injury to crops and methods of its prevention, A. Trampe {Landw.

Zlschr. Blieinprovinz, 1 {1900), No. 22, pp. 255, 256)—An article describing in a pop-

ular manner the culture of fall grains and calling attention to the importance of the

variety of grain, kind of seed, and manner of sowing, and the fertilization and

preparation of the soil, in resisting cold winters.

Investigations on the stooling of grains, AA^. Bimpau {Landw. Jahrb., 29

{1900), No. 4-0 ,
p>p. 589-628, figs. 3).—This article is a translation of a report on

experiments l>y E. Schribaux, and a series of controversial letters on the subject

which appeared in the Journal d’ Agricidture Uatique.

Of what value is the stooling of grains? Edler {Fuhling's Landw. Ztg., 49

{1900), Nos. 22, pp. 850-852; 23, pp. 871-876).—A discussion of Schribaux’ s work,

published originally in the Journal JAgriculture Prcdique.

Methods of growing barley of a low nitrogen content for brewing pur-

poses on light soils, T. Bemy {Centhl. Agr. Chem., 29 {1900), No. 12, pp. 809-811).

Chicory growing, M. G. Kaixs {U. S. Dept. Agr., Division of Botany Circ. 29,

pp. 12, figs. 3 ).—A x^opular publication on the culture of chicory for its various

uses. A bulletin on this subject by the same author is abstracted in E. S. B., 10,

p. 236.

Cotton monograph; culture, economic history, H. Lecomte {Le coton monO'

graphic; culture, histoire, econornique. Paris: Georges Carre & C. Naud, 1900, pp. 494,

figs. 37).—Part 1 treats comprehensively of the history, botany, and physical and

chemical character of cotton, cotton by-products, culture of cotton in the United

States and other American countries, diseases and insects affecting cotton culture in

Egypt and other countries of Africa, in Europe, and Asia. Part 2 discusses the cot-

19607—No. 10 4
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ton industr)^ and treats of the uses of cotton, and of the progress of the cotton indus-

try in different countries of the world. A bibliographical index is given, which
contains a list of 137 papers, books, etc.

,
on cotton.

Hops in their botanical, agricultural, and technical aspect, and as an arti-

cle of commerce, E. Gross [London: Scott, Greenwood & Co., 1900, 2)J)- 341, figs. 78;

transl. from German by C. Salter).—The history of the hop; the hop plant, its cultiva-

tion, preservation, and storage; physical and chemical structure of the hop cone;

statistics of production, methods of judging the value of hops, and the hop trade, are

considered in a comprehensive manner from the European standpoint.

History of the potato treated from the historical, biological, patholog-ical,

cultural, and utilitarian standpoint, E. Roze [Histoire de lapomme deterre traitee

aux jooints de vue kistorique, biologiqiie, pathologique, cultmcd, et utilitaire. Paris: J.

Rothschild, 1898, pp. XII + 464, pi. 1, figs. 158).—An exhaustive monograph on the

potato. Part I discusses the wild potato, giving extended attention to the native

home of potatoes and the history of its introduction into England, Erance, and Gon-

tinental Europe. Part II takes up the biology, insects and diseases, culture, and

use of the potato. The chapter on diseases contains the results of the author’s per-

sonal observations. The chapter on potato uses discusses potato starch, manufac-

ture of sirup, dextrin, and spirits from potatoes, in addition to the usual uses as food

and forage.

Experiments in grafting potatoes, E. Laurent [Bid. Roy. Soc. Bot. Belg., 39

[1899), pp. 9, 85; abs. in D’Ing. Agr. Gernbloux, 11 [1900), No. 5, p. Experi-

ments were made to study the reciprocal influence of grafting light-fleshed and col-

ored varieties of potatoes on each other. The Negresse potato, a variety characterized

by deep violet-colored tubers, was grafted on Simson, Boule d’Or, and Blue Giant

potatoes, 'varieties with light-colored tubers. In one series cleftgrafting of the vines

was practiced and in another a cylindrical piece 15 mm. in diameter was taken from

one tuber and replaced by a piece of similar size from the other. The tests extended

over a period of 3 years. The results show that the violet coloring matter elaborated,

in the leaves of the Negresse variety was in no instance stored up in tubers of the

light-fleshed varieties.

Experiments on the manuring of potatoes in 1899, R. P. Wright [Bui.

West of Scotland Agr. Col. 1900, No. 4, pp- 3-26).—The data here reported have been

in part summarized from another source (see above).

The “other side” of ramie [Planting Opinion, 5 [1900), No. 48, p. 816).—

A

popular note on the practicability of manufacturing fabrics from ramie fiber, show-

ing that existing conditions are not promising.

Sorghum, G. AY. Shaw [Oregon Sta. Rpt. 1900, pp. 21-23).—Cooperative experi-

ments with a number of varieties of sorghum for sirup making were carried on and

the results of analyses of the canes are presented in a table.

Spelt (Triticum spelta), C. A. Zavitz [Farming World, 18 [1901), No. 19, p>p.

448, 449).—Fifteen bushels per acre of grain in the chaff was the best yield obtained

by the author in a test of 5 varieties of spelt. The average yield of straw per acre

was f ton.

Sugar beets in 1897, M. E. Jaffa [California Sta. Rpt. 1898, pp. 136-142).—
Tabulated results of analyses of sugar beets grown in several counties of the State

and at the experiment station and the substations during the season of 1897 are

reported. The beets at the stations grown on alkali soils, averaging about 5,000 lbs.

of soluble salts to the acre, varied in sugar content from 10.92 per cent in^Dumesmay

to 18.12 per cent in Vilmorin Amelioree, with a purity coeflicient of 71.50 and 90.14,

respectively. The average sugar content of all samples was 14.10 per cent. The

weight of sample beets varied from 7.5 to 28.3 oz.

Some interesting experiments on sugar-beet culture, L. Grandeau [Jour.

Agr. Prat., 1900, II, No. 51, pp. 896, 897).—A partial book reAdew of a recent work
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entitled Successful sugar-beet culture (Ertragreicher Zucker-Rul )eiibau), by F. Kiehl.

The book is a resume of a long series of practical and methodical observations made

by the author, ^^'ho has grown sugar beets for 40 years and who for the last 14 years

has given his attention to their culture on a large scale. The subjects considered in

the work are rotation, fertilization, methods of cultivation, number of cultivations

by hand, distance between plants, time of thinning and harvesting, and varieties.

This article treats of the rotations and the aiDplication of barnyard and sheep

manure.

Beet-sug-ar industry in Germany in 1899-1900, L. Graxdeau {Jour. Agr.

Frat., 1900, II, No. 52, pp. 983, 934).—This article, based on the exhibits at the

Paris Exposition and the publications issued for that occasion, treats of the condition

of the beet-sugar industry in Germany at the present day.

Beet roots and their crowns, G. W. Shaw {Beet Sugar Gaz., 2 {1900), No. 11,

p. 5)

.

—This article briefly discusses the comparative richness of beet roots and their

crowns and gives the results of a study on the subject. The average results of 228

analyses show a difference of 2.09 per cent of sugar in the juice and 6.69 per cent m
the purity coefficient in favor of the beet roots as compared with the crowns.

Influence of sugar-beet culture on the yield of grain, J. Bexard {Semaine

Agr., 20 {1900), No. 1020, pp. 385, 386).—In this article the author gathers data

from different countries and shows that sugar-beet culture considerably increases the

yield of the grain crops which follow.

The culture of tobacco, Makhorka {Report of the experiment plantation of the

Lokhvitz Society of Agriculturists for 1896 and 1897; rev. in Selsk. Khoz.i Lyesov., 196

{1900), Feb., pp. 379-439).—An extended series of exj)eriments is described relating

to the denseness of planting, the influence of hoeing, irrigation, of different methods

of cultivation, of deep plowing, of manure and mineral fertilizers, etc. The experi-

ments are being continued and no flnal conclusions have been reached as yet.

—

p.

FIREMAN.

Nicotin in California-grown tobaccos, G. E. Colby
( California Sta. Ept. 1898,

pp. 149-154).—The author reviews the work of other stations in this line and reiiorts

the percentage of nicotin found in the water-free substance of 11 varieties of tobacco

grown on the station plats. The nicotin content varied from 2.23 per cent in Yuelta

Abajo to 9.03 per cent in Pano de Sumatra. Conqueror Louisiana and Brazilian were

the only other varieties with a nicotin content under 5 per cent. From this pre-

liminary work the author concludes that the cigar-leaf varieties give jiromise of suc-

cess under California conditions.

Velvet bean and cowpeas {Jour. Jamaica Agr. Soc., 4 {1900), No. 12, p. 724 ).

—

A brief note comparing the growth of the two plants in Jamaica.

Wheat trials {Nevj Zealand Dept. Agr. Rpt. 1900, pp. 316-326, pis. 19).—A report

on a test of 40 varieties of wheat grown two years in succession in the North and in

the South Island. Each variety is briefly described and representative heads of all

but 2 varieties are figured. A tabular statement of the results of the season 1899-1900

is given on page 253 of the same iiublication.

Wheat, J. S. Newman and J. S. Pickett {South Carolina Sta. Bui. 56, pp. 12).—The
results of experiments reported in this bulletin indicate that introduced wheats ripen

earlier as they become acclimated to the South, and that the acclimated varieties are

to be preferred. One bushel of seed per acre gave the best results as compared with

other quantities. Applying nitrate of soda when sowing the seed- in the fall gave

somewhat better results than its use as a top-dressing in spring. It was assumed that

600 lbs. of cotton seed and 200 lbs. of cotton-seed meal contain equal amounts of plant

food, but when applied as fertilizer upon this basis cotton seed yielded an average of

2 bu. per acre more than the meal. Lime applied to the previous crop increased the

yield on 5 plats by 1.55 bu. per acre. A plat plowed 6 in. deep yielded 8.4 bu. per

acre more than a plaLnot plowed before sowing.
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HORTICULTUKE.

Horticultural division, F. W. Card and G. E. Adams {Rhode

Island Sta. Rpt. 1900ppp. 217-267^ Jigs. 5).—The horticultural work
of the year has been along’ the lines of orchard culture, lettuce forcing,

rhubarb growing, and experiments to test the frost resistance of

plants and in the crossing and plant selection of strawberries. Some
notes on the apple maggot and carnation-stem rot included in the

report are noted elsewhere.

The second season’s work in lightly fertilizing, pultivating and spray-

ing with Bordeaux mixture and Paris green a neglected orchard

(E. S. B., 12, p. 746) has given encouraging results and suggests the

feasibilit}^ of making profitable by this method many of the neglected

orchards of the State.

The frost resistance of three varieties of bush beans has been studied.

The beans were grown in the hot bed. After they were well up the

sash was removed and the plants exposed to frost on a cold night.

Many of the plants were killed outright; others severely hurt, while a

few showed little injury. Seed from these was saved and the plants

subjected to similar treatment in the spring of 1900. The temperature

in the neighborhood on the night of the exposure fell to 28° F.

Again, a few plants remained uninjured. It is proposed to continue

the work from year to year. Some of the resistant seed sown in the

open field in comparison with ordinary seed showed more vigor in

resisting cold and untoward conditions and made a stronger growth.

The pot experiments made in 1899 with lettuce to determine the

profitableness of substituting commercial fertilizers for stable manure
in the production of this crop (E. S. R.

, 12, p. 746) were carried out on

benches in 1900. The soils used were garden loam and a mixture of

one-third garden loam and two-thirds hotbed compost with clay added.

Commercial fertilizers were added to the garden soil but nothing was

used to lighten and improve its physical condition. The result was a

complete failure of the crop. On the stable manure plats the plants

averaged 115.8 gm. each.

Before planting the second crop the stable manure plat was divided

and boneblack and muriate and sulphate of potash applied to one-half.

No additional fertilizers were applied to the garden soil but some 2 bu.

of sphagnum moss was thoroughly incorporated with it. Again, the

crop on the garden soil plat with the commercial fertilizers was prac-

tically a failure, while on the stable manure plat the crop averaged

151.2 gm. per plant when commercial fertilizers were added and

150.66 gm. without them. Before planting the third crop an attempt

was made to improve the ph3^sical condition of the garden plats com-

posed of soil and sphagnum mos& by the addition of sand and a
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thoroiig’li working over. The crop was improved considerably but

still fell far behind the stable manure plat.

‘‘It should not be inferred from these experiments that good lettuce can not he

grown with chemical fertilizers but the experiments do indicate that it is more dif-

hcult to secure the requisite conditions and satisfactory results with chemicals than

with stable manure, since the. stable manure not only furnished apparently all the

food needed for the production of three successful crops hut what is probably more
important it affords the requisite physical condition of the soil.”

A further test of the value of commercial fertilizers was made
under practical conditions on good lettuce soil in a commercial lettuce

house at Auburn, R. I. A top-dressing of complete commercial fer-

tilizers was compared with a top-dressing of manure. It is reported

that “plants grown with top-dressings of chemicals did not start off

so well as those receiving a top-dressing of manure but at harvest time

they were superior, being decidedly heavier than those grown entirely

with manure.”

Some notes are given on the relative advantages of heating lettuce

houses by means of stable manure and with coal. The latter is

believed to be the cheaper method and more fully under the control

of the grower.

In experiments in forcing rhul^arb in cellars entirely devoid of arti-

ficial heat, the conclusion was reached that a warm cellar or one in

which a little artificial heat is supplied is needed to produce rhubarb

sufficiently earh^ to make the practice desirable.

A record was kept during the season of the character and behavior

of the plants in the strawberry field. A portion of the data are

recorded. A remarkable variation in the yield of individual plants of

the same variety occurred. With Beverl}^ the highest }^ield per plant

in grams was 285.8 and the lowest 34.5. Similar variations occurred

with many other varieties. Usually plants giving the highest yields

produced fruit equal to and in maii}^ cases above the average. The
detailed yields- of plants of 8 varieties chosen to be used in future

plant selection experiments are shown in tabular form and the more
successful crosses secured are noted.

Report on the substations, C. H. Shinn {California Sta. Bjot.

1898^pp. ^62-327
^ figs. 19).—This report includes data on meteorology

and the farm and orchard crops grown at the Foothill, Southern Coast

Range, San Joaquin Valley, and Southern California culture substa-

tions. The fruits tested include apples, pears, almonds, apricots,

nectarines, peaches, cherries, plums and prunes, figs, olives, walnuts,

oranges and lemons, persimmons, cpiinces, mulberries, date palms,

drawf and ornamental apples, and grapes. The farm crops grown
were barle}^, wheat, saltbushes, grasses, clovers, and other forage

plants, cotton, soy beans, canaigre, etc.
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In investigating the moisture content of hardpan soils at the Southern

Coast Range Substation it was found that the uncultivated soil con-

tained 2. 6 per cent moisture, while cultivated orchard soil contained

3.3 per cent moisture. With the same rainfall, cultivated adobe soils

(not hardpan) contained 12.3 to 16.1 per cent of moisture. Trees on

the adobe soil made a growth of from 20 to 26 in., while those on the

hardpan soils made growths of from 4 to 10 in.

A number of illustrations, with some data, are given, showing the

A^alue of gypsum in the reclamation of alkali lands at the San Joaquin

Valley Substation.

At the Southern California Culture Substation a test was made of

canning peaches. Six boxes of Yellow Tuscan}^ Cling, California

Cling, McDevitt Cling, Runyon Orange Cling, Sellers Cling, and

Nichol Orange Cling were assorted and sent to a cannery and put

through the process with the regular pack of other fruits supplied by
local growers. At the end of the season the cans were opened and the

fruit examined with reference to the appearance of the fruit as to color,

absence of red at the pit, firmness of flesh, and clearness of juice.

The results, as determined by the best local experts, were as follows:

“Sellers Cling and Yellow Tuscany stood first in firmness, absence of red at the pit,

and color. Yellow Tuscany stood first in clearness of juice. . . . McDevitt Cling

stood second in this respect, and the other clings were considered decidedly inferior

to the above as (;anning peaches, not only in quality, but in firmness and appearance.

California Cling had the greatest number of split pits; Nichol Cling and McDevitt

came next in this regard. Sellers Cling was entirely and Yellow Tuscany was practi-

cally free from split pits.”

. Yellow Tuscany is considered a very productive variety. Lovell is

regarded as the most promising of the yellow freestones for canning

or drying.

Some experiments with self-pollenized olives were carried on at this

station. Blossoms tied in paper Itags failed to produce any fruit

except in one or two cases, with medium sized olives. On a larger

scale in the station orchard the value of mixing varieties was apparent.

As yet cotton has not proved a paying crop in southern California,

where land and labor are so high priced.

California apples, G. E. Colby {California Sta. Bpt. 1898^

lJC-llf8).—Physical, food; and ash analyses are given of 7 varieties

of apples grown in diflerent parts of the State. The largest apples

and the ones richest in juice, sugar, and acid were grown in the high

foothills and mountain localities. The percentage of sugar in whole

fruit averaged 11.62, as compared with 8 to 9 per cent in eastern grown

and European apples. So far as examined, the apple seems to with-

draw much less mineral matter from the soil than any of the other

orchard fruits (except pears), averaging only 0.264 per cent of ash in

the whole fruit. The ash averaged over ^ potash and phosphoric

acid.
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The following table shows the fertilizer ingredients contained in

1,000 lbs. of a number of California fruits and nuts:

Soil ingredients contained in 1,000 pounds offresh fruit.

Fresh fruit (crop of 1,000 lbs). Total ash. Potash. Lime. Phosphoric
acid.

Nitrogen.

Almonds
Pounds.

17.29 1

Pounds.
9. 95

Pounds.
1.04

Pounds.
2.04

Pounds.
7.01

Apricots 5.08
1

3. 01 .16 .66 1.94
Apples 2.64 1.40 .11 .33 1.05
Bananas 10.78 6.80 .10 .1*7 .97
Cherries 4.82 2. 77 .20 .72 2.29
Chestnuts a 9. 52 3.67 1.20 1.58 6.40
Figs 7.81 4. 69 .85 .86 2.38
Grapes 5. 00 2. 55 .25 .11 1.26
Lemons 5.26 2.54 1.55 .58 1.51
Olives 13. 50 9. 11 2.43

.97

1.25 5. 60
Oranges 4. 32 2. 11 .53 1.83
Peaches 5.30 3.94 .14 .85 1.20
Pears 2.50 1.34 .19 .34 .90
Prunes, French 4.86 3. 10 .22 .68 1.82
Plums 5. 35 3.41 .25 . 75 1.81
Walnuts a 12. 98 8. 18 1.5» 1.47 5. 41

a Including hulls.

“The figures found for apples (and pears) are, on the whole, so much smaller than

those which have been obtained for the other ordinary orchard fruits that it would

seem safe to conclude that here fertilizers will not be necessary for apple crops for

many years to come. However, the figures do indicate that the first need will be

for a nitrogenous fertilizer, and this is about what this station has been led to recom-

mend for most of our fruits. Along with this need will also come that for a phos-

phatic fertilizer. There is no reason to supply potash to apple orchards for a great

many years to come. The rather high quantity of sulphuric acid in the ash of apples,

like that of the ash of cherries and oranges, indicates the occasional need of a dress-

ing of gyj)sum to the soil, which not only supplies the necessary sulphuric acid, but

helps to make the potash present more available.
’ ’

The condition of success with grafts, L. Daniel. (Bev. Gen. Bot .

,

7^ {1900)^ fSps. jop. 355-368/ llf2^ pp. Ji.05-Jfl5; pp. J{.I{7-Jg5/

ppj. 511-529).—The author reviews the earlier beliefs respecting

conditions necessary for the successful grafting of plants on each other,

defines certain terms used in grafting, and gives the conditions neces-

sary for success in grafting a large number of plants belonging to

difi'erent species, genera, and families.

Grafts are divided into two groups—grafts by approach, or ana-

tomical grafts, and true or ph^^siological grafts. The graft proper!}^

called, or physiological graft, is divided into two classes—ordinaiT

grafts and mixed grafts. There is an ordinary graft proper when the

stock is deprived entirely of its assimilating apparatus and the scion

of its absorbing apparatus. In the mixed graft proper the stock may
presence part or all of its assimilating apparatus, and the scion part or

all of its absorbing apparatus. In grafting by approach success is

considered to be attained when the two plants grow together in an

enduring manner, so that if separated a wound is formed. The graft

proper is said to succeed when after having lived a certain length of

time on the stock the scion fructifies and produces fertile seeds.
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The conditions of success of grafts are divided into two groups,

extrinsic conditions, i. <?., conditions independent of the nature of the

plant, as soil, temperature, etc., and intrinsic conditions, or condi-

tions dependent upon the peculiar nature of the plants grafted, as

method of cicatrization, analogy, and botanical relations. The extrinsic

conditions which it is necessary to observe in grafting by approach

are summarized as follows: (1) A temperature sufficient for the pro-

duction of the meristem, (2) the prevention of all conditions which

cause rotting or drying of the cicatrizing meristem, and (3) mainte-

nance of adherence of the wounds by the aid of . ligatures susceptible

of being loosened progressively with the growth of the plant.

Under intrinsic conditions in grafting by approach cicatrization is

first considered. Plants cicatrize their wounds either by simple dry-

ing of the cut tissues and neighboring cells or ])y regeneration of tis-

sues by the aid of the meristem. The author thinks it maybe possible

to graft plants by approach which cicatrize the wound by drying up,

but this could be accomplished only by compression when operating

with very young tissue in a way to produce an artificial concrescence.

This last method has not been tried, but all methods by cutting have

failed in the divers monocotyledons and the majorit}^^ of the crypto-

gams. Thus the author has not been able to graft Puscus, ferns, bam-

boos, or maize, and hence formulates the fourth fundamental condition

of success in grafting by approach as follows: Grafting by approach is

impossible with all plants which cicatrize their wounds by desicca-

tion of the wounded cells and neighboring tissues—that is to sa}^, are

incapable of regenerating their tissue.

In order to learn whether only plants possessing cambium tissue are

able to be grafted, as generally held, the author operated on a num-

ber of monocoGdedons and cryptogams. A perfect cicatrization of

the wound was obtained by the tongue graft with Gladiolus, Funckia

cordata^ day lily. Philodendron^ caladium, white lily, Glohha coccinea^

etc., but the most interesting result was the success of the cicatriza-

tion of Selagmella arl)orea. The success of those grafts shows that

grafting by approach is possible with certain monocotyledons, and

that the presence of the cambium layer is not always necessary to the

success of all grafts by approach.

Under analogy in grafting by approach, plants essentially different

in wood and bark structure are first considered. Borecole and turnip,

the structure of which is very different, were easily grafted, forming

a perfect suture between the ligneous layer of the borecole and the

medullary parenchyma of the turnip. The difference in the hardness

of woods and their histological nature may not be an obstacle to

anatomical union. A natural, distinct picatrization occurred between

the grafted oak and the beech and between the fir and linden; the oak

and the ash united by their stems, and the oak and the walnut united
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1)}" their, roots. The rose and the grape have also been united. Never-

theless, the graft by approach does not always succeed between plants

so different. Thus the author endeavored in vain to graft the horse-

chestnut and- the common chestnut.

The author considers analogy in cell contents as affecting the graft

by approach, and it is shown that the accumulation of reserve material

in different vegetative parts of plants has no special importance in

grafting, as is proved l)y the success attained in grafting by approach

the turnip and cabl)age, borecole and kohl-rabi, Brussels sprouts and

kohl-rabi, and kohl-rabi and cauliflower. Even grafting by approach

between roots of lettuce and aged salsify succeeds, though the inulin

of the salsify roots is not able to circulate in the cell membrane of the

lettuce. But if the cell contents of one of the plants approached are

toxic for the other, the graft fails. Thus the author was not able to

graft celandine and salsify, salsify and burdock, etc.

Under analogy in method of development, it is shown that if a large

and a small variety are grafted on each other, the larger variety will

develop to the detriment of the smaller, which will remain nearly

dwarf. Plants of different forms, like borecole and cauliflow^er, may
make good unions. Plants in active condition of growth may be

grafted by approach on plants at rest. Thus a seedling cabbage several

weeks old was grafted in the spring time on a turnip, the root of which

was already completely formed. The graft succeeded perfectly. The
graft by approach succeeds between annuals, biennials, and perennials.

Thus peas, sweet peas, and toad ffax have been united. The symbiosis

ceased at the death of the annual species. The same fact was oliserved

in grafting by approach biennial and perennial plants. The success of

the graft between the fir and the linden, and Aralki sjmiosa and A.

siel)oldi% shows that deciduous and evergreen plants may be grafted

on each other.

With the graft proper, as with the graft by approach, all of the

extrinsic conditions, such as temperature, rotting and drying of the

meristem, and necessity of contact of the wounds, are present, but in

cutting off the top of the stock and suppressing the absorbing appa-

ratus of the scion there is danger of the death of both plants. Another

fundamental extrinsic condition of success, then, must be the main-

tenance of the life of the two plants until success is complete. The
scion is sometimes preserved by placing it in water as soon as it has

been prepared. This prevents it from drying out, keeps the cut

surface clean, and prevents the formation of sugar or other materials

on the cut ends which might interfere with the free passage of sap

from stock to scion, and is recommended.

In order that the scion may be able to grow, it is necessary to rees-

tablish the turgescence of its tissues. This reestablishment is made by

imbibition of the crude sap of the stock liy the cells of the scion. The



950 EXPEKIMENT STATION RECORD.

reestablishment of turgescence is effected more quickly according as the

crude sap is presented in considerable quantity, but also more quickly

if the initial turgescence of the tissues of the scion has not been dimin-

ished during the preparation of the graft and its putting in place.

This explains Avhy it is necessary to operate quickly and why the cut-

ting of the graft under water, where the scion preserves in a large part

its turgescence, produces such good results. It also accounts for the

good effects of the waxlike material in grafting in the open air; the

utility of the collar graft, because the osmotic force is strongest at this

level; and the importance of the time of day in operating, because the

osmotic force varies in the course of the day, being strongest in the

evening (hence the greater success of grafting in the evening). The
reestablishment of the turgescence in the graft is cited as a funda-

mental condition of success, therefore it is not possible to graft parts

of plants which are incapable of retaking their turgescence or which

do not possess it entirely.

Under intrinsic conditions, it is shown that in the graft proper, as

in the graft by approach, plants incapable of regenerating their tissues

can not be grafted. The author succeeded in grafting by the graft

proper the white lily. Gladiolus, Funchia cordata^ etc.
,
when operating

on 3"oung stems. In all these grafts the anatomical cicatrization was
effected b}^ the parenchymatic tissues. No liber or fibrovascular

structure was observed to form between scion and stock. The trans-

port of the sap was thus singularly hindered, and at the end of a vari-

able period one of the parts, or both, died. By utilizing the aerial

roots, which some of the monocotyledons possess, to supplement the

absorption of the scion, success was attained with a number of plants.

This shows that the nonsuccess of the graft with monocotyledons

capable of regenerating their tissues comes from insufficient vascu-

lar communication, since it becomes possible when a complementaiw

absorption apparatus is supplied.

Plants with active cambium layers, which ma^^ be grafted b}"

approach, can not always be grafted by the graft proper, since the

common European bean {Faha vidgaods) and the kidney" bean, which

graft easily by approach, have always failed when grafted by the graft

proper, no matter what precautions were taken.

Differences in wood and bark are not obstacles to success in the graft

proper. Thus there is a great difference in the thickness and strength

of the safflower and the annual sunflower; between the sunflower and

the Jerusalem artichoke; the young cabbage and the root of the tur-

nip; the root of the cultivated carrot and that of fennel; nevertheless,

these plants united perfectly. These same facts were observed with

trees, the graft succeeded between the chestnut and the oak, the pear

and the hawthorn, the hawthorn and the quince, in spite of the marked

differences in the barks. From these and other grafts, it is concluded
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that hardness, densit}", and elasticity of wood play a secondaiy role

in the success and duration of grafts, but it is not the same with con-

du(‘tion. When the differences of sap conductions are too great the

grafts will not succeed. As an example may be mentioned the grafts

between the lilac and ash, cherry and almond, cotoneaster and chest-

nut, etc., which grow the first year, then die without fructifying. The
duration of the graft is then veiy variable and depends for its value

on the difi'erences in conduction between the scion and the stock. Thus

the pear grafted on the quince endures for a shorter period than the

pear grafted on the pear seedling. When the differences of conduc-

tion are too great between two plants, the mixed graft is sometimes

used successfully where the ordinaiy graft fails. By the use of the

mixed graft the author was able to unite Yernonia proealta and Xcm-
tJiium macrocarjnion^ which failed bj^ the ordinaiy process of grafting.

The author has succeeded in grafting plants whose cell contents

presented veiy marked differences. Thus the grafts of Chicoriace^e

and of divers Euphorbiacese, etc., show that plants wdth different latex

contents succeed, although it has been previous!}" held that plants with

a milky juice could not be grafted.

A number of grafts were made to determine what influence reserve

material in plants might have on grafting. The easy grafts on roots of

the carrot and parsnip show that the presence of reserve material is no

obstacle to success. The graft of the tomato on the potato, annual

sunflower on the Jerusalem artichoke, etc., show that the formation of

tubers on the stock takes place even when the scion is incapable of

producing tubers itself. In grafting in September a young cabbage on

the purple-topped turnip, which would have commenced to form its

tuber in October, the turnip tuber formed only the month of April

following, when the scion became plethoric. It is then the scion which

by its mode of nutrition commands the function of reserve material in

the stock.

The inverse graft of plants susceptible of forming tubers on a plant

which does not yield tul^ers may be realized. Thus the author suc-

ceeded in grafting Heliantlim Icetiflorus^ species with enlarged rhizome,

on IL anmius^ an annual species not forming tubers. The scion grown
entirely above the soil was unable to form tubers. The reserves which

were formed passed into another form in the stock, which took a devel-

opment altogether al)normal and became very ligneous. The potato

grafted on eggplant and tomatoes has been observed to form aerial

tubers and thus store up its reserve material.

Analogy in habitat seems to be a more or less important factor.

Thus Phlox decussately which grows in humid soils, has not been success-

fully grafted by the author with P. subulata^ which grows on dry soils;

though parsley, which prefers a dry soil, succeeds when grafted with

Sison ammommn^ which prefers a humid soil. In the case of trees,
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pears are grafted on quince in rich soil and on pear seedlings in poor

soil, etc. Dili'erent soils then are not the most serious obstacles to suc-

cess in grafting, but they seem to have more or less marked influence

on the duration of the graft.

If a dormant ligneous scion is grafted on an active ligneous stock,

success follows, but does not follow if conditions are reversed. With
herbaceous plants, an active scion may be grafted on a dormant stock

and succeed. When the scion and stock do not come into activity

about the same time, the graft may succeed, but the duration of the

graft will be shortened.

In order to study the limits of the possibility of grafting, experi-

ments were made with the following families of plants: Rosace^e,

Umbelliferpe, Leguminosee, Cruciferse, Solanacere, and Compositse.

With Rosaceoe, Leguminosse, and CruciferaB, the limit of grafting

seems to be confined to genera of the same tribe. With SolanaceoB and

Umbelliferae, grafts were successfully made between diflerent tribes.

With Composite the limit of grafting seems to be the subfamily.

Horticulture from an educational standpoint, F. W. Cakd {Rhode Island Sia.

Rjd. 1900, pp. 268-276).—A popular essay on this subject.

The principles of vegetable gardening, L. H. Bailey {Neiv York: Macmillan

Co., 1901, The Rural Science Series, pp. 458, figs. 114)-—A popular, comprehensive

treatise on various phases of gardening operations and the culture of all the more

usual vegetables. Part I contains chapters on the lay-out of the plantation, use of

glass, the soil and its treatment, vegetable gardening tools, seeds and seedage, subse-

quent management of the vegetable garden, marketing, and storing. Part II dis-

cusses vegetable gardening crops. These are classified into root, tuber, liulb, cole,

pot herl), salad, pulse, solanaceous and cucurbitous crops, sweet corn, okra, martynia,

condimental and sweet herbs, and perennial crops. The work also contains a bibli-

ography of over 100 American works on vegetable gardening. Not the least valuable

feptures of the work are extensive illustrations of gardening tools and of seedling

plants of all the more common vegetables.

Greenhouse production of market garden crops, W. W. Pawson {New Jersey

State Bd. Ayr. Rpt. 1899, pp. 179-196).—Brief notes on greenhouse construction and

on the forcing of asparagus, beets, beans, cauliflowers, cucumbers, dandelions, let-

tuce, parsley, rhubarb, and radishes.

Asparagus culture, J. J. T. Norfolk {Jour. Roy. Ayr. Soc. England, 3. ser., 11

{1900), pt. 4i PP- 646-652).—Popular directions for growing lettuce in the field, gar-

den, and greenhouse in England.

Keeping quality of Prizetaker onion {Amer. Gard. 22 {1901), No. 319, p. 76 ).

—

In the experience of the author the keeping quality of this onion has been made
equal to that of any other variety by the liberal use of available potash.

Fertilizer test with sweet potatoes, B. W. Kilgore, B. W. Pou, and A. II.

Prince {Bid. North Carolina State Bd. Ayr., 21 {1900), No. 11, pp. 38-42, figs. 2 ).

—

Report of an inconclusive test of various fertilizer elements and combinations for

sweet potatoes. Yellow Nansemond and Bunch A"am were the best varieties grown.

Edible and poisonous mushrooms and toadstools, W. Trelease {Missouri

State Hort. Soc. Rj)t. 1900, pp. 224-241).—Besides general notes and descriptions, a

bibliography of 48 papers is given.

Preservation of beans in brine, Zschokke {Jahresher. Vers. Stat. u. Schule,

Wddensweil, 1897-98, pp. 41, 42).—In an experiment in the preservation of string
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beans in.l^nine 10 kg. of green beans (seeds and pods) were put in one crock, 10 kg.

of slightly steamed beans in another, and 10 kg. of Ijeans steamed until they were

soft, in a third. In each case the beans were stringed. The crocks were lined with

full-grown grape leaves, and the beans covered with the same and with cheese cloth.

Each crock was salted alike, 50 gm. of salt being used for each kilogram of beans.

The beans* were kept under brine by means of a weighted cover. After 4 to 4^

months, the crocks were opene'd. In each crock the beans were of a good green

color and the quality equally good. The pods were slightly tougher where they had

been salted without steaming. The author believes that in keeping beans in brine

most satisfactory results are obtained if the beans are first steamed, quickly cooled

off, and then salted in the crocks cold. AYhen beans are salted without steaming,

only the young pods should be taken.

First annual report of the board of trustees of the Missouri Fruit Experi-

ment Station {Bpt. Bd. Trustees Missouri Fruit Expt. Sta. 1900, p>p- ^0).—Eeport of

progress on buildings and orchard setting, with a financial account for the year.

Bitter rot and apple scab were largely controlled by spraying with Bordeaux mixture.

Fertilizing- peaches and other crops, B. Tvsox {Amer. Gcird., 22 {1901), Xo.

319, p. 76).—Suggestions as to methods and amounts of fertilizers to use for peaches

and wheat.

Japanese plums, G. S. Butlek {Trans. Massachusetts Hart. Soc. 1900, pA. 1, pp.

102-110).—Cultural suggestions, Avith descriptions of a feAV A'arieties and notes on

synonyms.

Japan plums, H. 0. 3Iead {Rural Xew Yorker, 60 {1901), Xo. 2664, p. lOS ).

—

The essential jArmciples of culture are giA’en in condensed form and represent the

experience of the author for 15 years. A high, fairly dry location, and one-year

trees 4 to 5 ft. high budded on peach stock, and planted 13 to 16 ft. apart are recom-

mended. Early potatoes and berries can be groAvn in the orchard the first year or

so Avithout harm, after Avhich the orchard should be cultivated and a humus crop

groAvn each year to turn under. The plums must be thinned. Eertilizers Avith not

too much nitrogen, a fair amount of phosphoric acid, and plenty of potash are adA'ised.

Information on coffee in Costa Rica {Estudio e informe sohre el cafe de Costa

Rico. San Jose: Government, 1900, p>p. 4S)-—Of a commercial nature and containing

analyses of seA^eral samples of coffee.

American vines for the reconstruction of French vineyards; description of

the principal varieties of stocks and direct producers, J. GEAXDAmixxET {Res

cepages americains j^oiir la reconstitution du vignoble frangais; description des varietes

principales p>orte greffes et jxroducteurs directs. Paris: Octave Doin, 1900, p>p. 108, figs.

47).—Xearly 50- species and A^arieties of American grapes are described. Natm-al

size illustrations of the leaA'es of the different A^arieties are given, and the adaptibility

of the Amies to different soils and their resistance to the phylloxera are noted.

Tests of chemical fertilizers on grapes in 1900, E. Cuuaed and 0. Dusseeee

{Chron. Agr. Canton Vaud, 14 {1901) ,
Xo. 2, pp. 29-38).—This is an account of coop-

erative experiments carried out by the viticultural station of the Canton of Vaud to

test the desirability of substituting commercial fertilizers for half the barnyard

manure usually employed in fertilizing grapes. The results shoAV the practice to be

economical and desirable.

Making a cranberry bog (Rural Xeic Yorker, 59 {1900), Xo. 2656, p. 847).—Votes

on methods of xireparing and utilizing swamps and details of jilanting and harA'esting

the croxi.

Chestnut farming in Pennsylvania {Rural Xew Yorker, 60 {1901), Xo. 2663,

p. 82)

.

—An account of a AveeA'il-free orchard grafted on chestnut stump saphngs Avith

selected wild chestnuts. Tlie orchard is located high up on the momitains. The
selected nuts are very large—nearly, if not quite, as large as Paragon nuts—and the

quality is equal to small native sweet varieties.
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India rubber, gutta-percba, and balata, W. T. Brannt {Philadelphia: Henry
Carey Baird Co., 1900, pp. XXIV+ 328, figs. 2fi).—Discussion of the “occurrence,

geographical distribution, and cultivation of rubber plants; manner of ol)taining and
preparing the raw materials; mode of working and utilizing them, including washing,

loss in washing, maceration, mixing; vulcanizing rubber and gutta-percha compounds
and utilization of waste; balata and statistics of commerce.”

The caoutchouc plants and their culture, O. Warburg {Die Kautschakpjlanzen

and Hire Kidtur. Berlin: Kolonial-wirtschafitliches Komitee, 1900, pp. 154, figs. H ).

—

This work purposes to sum up and critically examine the many detailed observati(ms

on caoutchouc plants, the object being to give a true idea of these plants, their c-ul-

ture, etc. The first cha2:)ter treats of caoutchouc 2-)roduction and consumption, thus

giving a general idea of the commercial importance of the subject in different countries.

Gums, resins of exotic origin, and vegetables which produce them, par-

ticularly in the French colonies, H. J. de Cordemoy {Gommes, resines, d’origine

exotique, et vegHaux qui les prodiiisent, particidierment dans les colonies firan^aises. Paris:

Augustin Challamel, 1900, pp. 312, figs. 47).—The work is divided into 3 }:)arts. Part

1 defines, gives the general properties, and describes a large number of gums and the

trees producing them. In the same manner, j^art 2 treats of resins and part 3 of

resin-gums.

The cultivation of medicinal plants {Amer. Card., 22 {1901), Xo. 319, pp. 73,

74).—Summarized suggestions of H. H. Rusby, College of Pharmacy, New York
City, regarding the probable profits in growing a number of medicinal j^lants.

The improvement of the carnation in America, C. W. Ward ( Trans. Massacha-

setts Hort. Soc. 1900, pt. 1, pp. 91-101, pis. 6).—Historical notes, brief descrijition of

the process of hybridizing carnations, descrijotions of a number of 2>rominent Ameri-

can varieties with illustrations, and some statistics concerning the magnitude of tlie

carnation industry in the United States.

Groff’s hybrid gladioli, M. Crawford {Amer. Gard., 22 {1901), No. 322, pp. 131,

132).—The requirements of a standard gladiolus are set forth and Groff Hybrid

shown to comjjare favorably with it.

Rose growing under glass, T. Price {Amer. Gard., 22 {1901), No. 321, pp. Ill,

112, fig. 1).—Poi>ular directions for soil, jilanting, watering, ventilation, supports,

propagation, and varieties, with notes on insects and diseases of roses.

On the cross-fertilization or hybridization of roses, S. Mottet {Rev. Hort., 73

{1901), No. 3, pp.67, 68; transl. in Amer. Gard., 22 {1901), No. 327, pp. 227, 228 ).

—

Details of methods.

Water lily pond, G. Abbey {Jour. Hort., 53 {1901), No. 2729, pp. 49-51, figs. 2).—
An illustrated outline 2>lan with lists of suitable plants.

Distribution of seeds, plants, cuttings, etc., E. J. Wickson {Califiornia Bta.

Rpt.1898, pp. 233-236 ).—Summarized statement of the amount and kinds of seed

distributed by the central experiment station since 1886, with financial statement

regarding the same for the 6 years ended 1899.

FORESTRY.

Report of the forestry substations, C. H. Shinn ( California Sta.

Rpt. 1898^ pfi). 3^8-351^ fgs. 7).—A report is given of the history and

present condition of the forestry substations located at Chico and

Santa Monica. The Chico forestry station was originally a part of

the Chico ranch, which formerly belonged to General John Bidwell.

The previous owner began collecting the native and finer exotic trees

as early as 1856, and notes are given on the present growth of a num-
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ber of the tiner specimens. Numerous specimens of Phuts sahiniana

and P. ponderosa are now more than 100 feet in height, with trunks

from 8 to 11 feet in circumference. Specimens of Sequoia gigantea

a.nd S. senigyervirens are from 80 to 90 ft. in height and from -t to 5^

feet in circumference. A native cottonwood planted in 1856, at the

time of this report was 100 ft. high and the circumference of the trunk

was 16 ft. Notes are given on the present size of a number of other

species. The climatic conditions shown by records kept at the station

since 1885 are given, together with notes on the more recent additions

to the arboretum. Statistics are given on the rate of tree develop-

ment in which are shown the rate of growth of a large number of

coniferous and deciduous trees. Experiments have been conducted on

the planting of various oaks, principalh" the English oak {Quercus

qjedmiculata). The results obtained seem to indicate that in the cen-

tral Sacramento Valley the planting of oaks for timber might prove

profitable. Next to the oaks, difi'erent varieties of ash promise the best

results as hard wood forest trees. An account is given of the willow

collection at the Chico Station, in which the characteristics and rate

of growth of the 15 best species are shown. Descriptive notes are also

given on a number of species of Eucalyptus and Acacia at the Chico

Station.

Among the more interesting statements regarding the Santa Monica

Station are the notes showing the eft'ect of drought on ditferent trees.

The deficient rainfall for two successive years served to indicate the

more hard}^ species of trees adapted to that region. A list is given of

60 species of the Eucalyptus in cultivation at the Santa Monica Sub-

station in 1899. Illustrative and descriptive notes are given on a few

species of Eucalyptus, Acacia, and other trees.

Forest reserves, H. Gannett {Twentieth Ann. Pjgt. U. S. Geol.

Survey^ 1898-99^ ft. S,pp. p98pp)ls. 159.^ figs. ^).—This report contains

a review of the forests of the United States, by the author, together

with detailed reports on some of the forest reserves in the western

United States. Descriptions are given of Pikes Peak, Plum Creek,

and South Platte reserves, by J. G. Jack; the M^liite River Plateau

and Battlement Mesa reserves, by G. B. Sudworth; the Flathead Forest

Reserve, by H. B. A^^ers; and the Bitterroot, San Gabriel, San
Bernardino, and San Jacinto reserves, by J. B. Leiberg. During the

year covered by this report 11,000 square miles were added to the

forest reserves, the present area devoted to that purpose being 72,139

square miles. This area is composed mostly of mountainous, rugged

country, of little or no value for agriculture, but especially favor-

able to tree growth. Abstracts are given of the reports on different

forest reserves, in which the area, the general condition, and permanent
species of trees are described. The relationship of forest fires and
grazing to forest problems is discussed by the difi'erent authors at

some length.
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The forest nursery, G. K Sudwokth (U. S. A(jr.^ IHvlAwn

of Forestry Bui. JB- —The purpose of this

bulletin is to inform farmers and others interested in tree planting

how to procure forest tree seeds, and raise seedlings at a small cost.

The principal point kept in view is to direct the propagator to produce

vigorous plants Avhich will succeed best under inexperienced manage-

ment. The desirability of cooperation among the farmers of a locality

is pointed out as a means b}^ which larger privileges of seed and plant

exchange are possil^le. Notes are given on collecting tree seeds and their

care before planting. Suggestions are given of when and how to collect

the seeds, and methods for storing, and for testing their vitality. Direc-

tions are given for the propagation of trees of various kinds from

seeds and cuttings, and means to be adopted in wintering and trans-

planting seedlings. As cheap sources of supply the author recom-

mends the use, so far as possible, of wild seedlings. The bulletin

concludes with lists of useful timber trees for planting, in which notes

are gwen of their range, the appearance and character of their fruits

and seeds, the time to collect and use them, and methods of storage.

The Minnesota forestry plan, J. N. Cross {^Forester 6 {1900)^ Fo.

11^ 2B' 293-266, jAs. 2).—The efforts on the part of various societies

and boards to secure forest legislation are briefly reviewed. Bymeans
of an educational system in which the neAVspapers were interested in

the project, a sentiment Avas aroused Avhich finall}^ resulted in the

passing of needed legislation.

Under the law creating the State Board of Forestiy, it is proAuded

that any person having denuded or other lands worthless for agricul-

tural purposes may deed them to the State, and, upon acceptation, the

State undertakes to protect these lands from fires, exempt them for

taxation, and, to a certain extent, reseed them so as to render them use-

ful and profitable. An}" income realized from these forests is dhdded

into three parts and distributed as follows: One-third is retained to

reimburse the State for fire protection, etc.; one-third goes to the

educational system of the State; and the remainder to the donor, his

heirs, or to AvhomsoA^er he may designate.

Under the terms of this law a number of persons have tendered

lands to the board and a start has been made. - Four years haA^e elapsed

since the plan was begun and beneficial results are believed to haA^e

been secured.

The forests of Saxony {Indian Forester, 26 {1900), No. 9, apj).

1-15).—The forest area of the Kingdom of Saxony is said to represent

27. d per cent of the total area. This is diAuded into State, communal,

and private forests. Descriptions, are given of the State forests in

Avhich for the 5 years ended in 1891 the reA^enue amounted to 45.5

marks per hectare. There are in Saxony 108 forest ranges, aA^eraging

1,620 hectares each. The working plans for a number of these ranges
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are gwen. A number of the more important forest districts are

described in some detail. The prevailing species in these forests are

spruce, followed b}" beech and hr. The Crottendorf range, which is

said to be remarkable foi‘ the large proht it 3helds, is described at con-

siderable lengdh. The net revenue from these forests for the past 10

;rears has been 121.9 marksper hectare, which represents d.35 percent

of the estimated value of the range. In some of the forests consider-

able damage has been done to ^mung spruce trees b}" the fungus Tra-

metes radiciperda.

Forests in the G-rand Duchy of Baden {Indian Forester^ 26

(1900)^ JVo. <9, app.pp>. 125^ figs. IJ4).—The forests of the Grand Duch}^

of Baden are said to occupy a total of 36.2 per cent, as compared with

an average of 26 for the whole of German}^ This area is divided into

State forests, 95,000 hectares; forests belonging to towns, villages, and

other public corporations, 270,000 hectares; and private forests,

180,000 hectares. Of these forests, the beech occupies 26.4 per cent

of the total forest area; oak 11.1 per cent; other broad-leaved species

14.1 per cent; while spruce occupies 20.8 per cent; silver fir and

Scotch pine each 13.6 per cent; and other conifers 0.4 per cent. The
methods of treatment followed within the Grand Duch}" are described

and grouped under the heading of high forest and coppice. The
methods of administration are described and working plans for a

number of State forests are given. The method pursued in charcoal

burning is described at considerable length.

The protection of shade trees in towns and cities [Connecticut State Sta. Bui.

131, 2^p. 30, pis. 9).—This bulletin is the report of a committee appointed by the

mayor of the City of New Haven, Conn., to investigate the subject of the protection

of shade trees. The present condition of the street trees was indicated and various

causes of the destruction of trees were mentioned. Suggestions are given for protect-

ing shade trees against these injuries, and the duties of the city forester are outlined.

The necessity for a nursery to provide shade trees for those which have been

destroyed from various causes is shown, and descriptions given of the varieties of

f trees most suitable for street planting.

Concerning’ a severe injury to street trees throug-h the escaping of illu-

'1 ruinating gas, C. AVehmer [Ztsclir. Pfianzenkrank.
, 10 {1900), No. 5, pp. 267-369,

pi. 1).—An account is given of the severe injury to a number of trees of Ulmus cam-

i » pestris. The injury was caused by a break in a gas main, and it was communicated
to the trees through their roots. The bark fell off, the trunks of the trees showing

I

the injury early in the spring, while the buds and twigs appeared in normal

condition.

Some unrecognized forms of native trees, S. Coulter {Proc. Indiana Acad.

Sci. 1899, pp. 112-116).—Brief descriptions are given of a number of well-marked

i forms of native trees which the author thinks possibly worthy of varietal rank.

Among those desqribed are two forms of the papaw which are said to be easily dis.

;

tinguishable. One has a large fruit, which becomes a rich yellow upon ripening;

the other has a small fruit, becoming white when ripe. The leaf characters are also

’ different. Three easily distinguishable forms of black walnut are also described,

and forms of the common tulip tree and persimmon are also said to exist, in which
|

marked characters may be noted.

19607—No. 10 5
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Larcli culture, F. Baudisch {Oesterr. Forst u. Jagd Ztg., Id (1.900), No. .1.5, pp.

275, 276).—Directioiis are given for raising larches and their principal insect and

fungus enemies are described. Among the latter, Peziza willkommii, Sphxrdla lari-

cina, and Allescheria laricis are said to be the most troublesome, especially to the young
seedlings. Suggestions are offered for combating them.

The larch and its culture in Middle and Northern Germany, F. Boden (Die

Larclie ihr leichter und sicherer Anhau in Mittel- und Norddeuti^cldand. Leip.sic: T.

Faendling, 1900, pp. 140, pis. 3; abs. in Ztschr. Forst u. Jagdw., 32 (1900), No. 10, }yp.

636-638).—Some of the problems of larch growing are discussed and especial atten-

tion given to the diseases and insects to which it is subject. Peziza willkommii is said

to be the most serious enemy to its successful jjropagation.

The white pine in North America, Schwappach (Ztschr. Forst u. .Tagdvj., 32

(1900), No. 10, ipj. 599-604).—A review is given of Bulletin 22 of the Division of For-

estry of this Department (E. S. R., 11, p. 746).

Pinus cembra and its cultivation, A. Woditschka (Oesterr. Forst u. Jagd. Ztg.,

18 (1900, No 21, pp. 163-166, figs. 11).—Describes the distribution and uses of this

pine and gives suggestions for its culture.

Transplanting" of larg*e oaks, Hinderlich (Gard. Chron., 3. ser., 28 (1900), No.

716, p. 203, fig. 1).—An account is given of the successful transplanting of 87 oak trees

ranging in size from 19 to 34 ft. in height.

Physiological differences between the sessile and pedunculate oaks, W. R.

Fisher [Gard. Chron., 3. ser., 28 (1900), No. 717, pp. 218-220, figs. 2).—Differences

between Quercus sessilifiora and Q. pedunculata are noted. These two species were

formerly considered by English botanists as forms of Q. rohur. Q. sessilifiora delights

in dry, well drained soil, while the other grows best in moist soils. Differences are

noted for the foliage, flowers, and timber. The fact that numerous hybrids between

the two species are common is given as the reason for believing they both belonged

to the same species.

Observations and experiments at the Krapiva forestry school during the

academic year 1898-99, V. Kluchnikov (Selsk. Khoz. i Lyesov., 197 (1900), Apr.,

pp. 207-224).—During the reported year experiments in storing acorns by various

methods were made. It is stated that the fungus Polyporus sulphureus attacked the

oak, a very rare phenomena.

—

p. fireman.

The green alder and forest protection. A, Mathey (Rev. Faux et Forets, 3. ser.,

4 (1900), No. 12, pp. 353-359).—The value of this coppice wood as protective against

landslides and avalanches is shown. Its rapid growth is described and it is said to

be a good nurse crop for spruce.

Practical forestry in the Adirondacks, B. E. Fernow (Tradesman, 44 (1901),

No. 9, pp. 112, 113).—An account of the work of the Cornell School of Forestry, etc.

Notes on some timber trees of the Burnett District of Queensland, V, J. W.
Fawcett (Queensland Agr. Jour., 7 (1900), No. 3, pp. 271-274).—Brief descriptive and

economic notes are given on 28 species of timber trees.

The trees of Java, VI, S. H. Koorders and T.- Valeton (Aleded. ’S Lands Plan-

tentuin, 1900, No. 40, pp. 1-193).—Descriptions and economic notes are given on the

trees of Java belonging to the orders Bixacese, Lecythidacese, Myrsinacese, and

Myrtaceae.

The development of forestry in Japan, H, Matzuno (Ztschr. Forst u. Jagdw., 32

(1900), No. 7, pp. 406-412).—Traces the development of forestry and establishment of

forest control under the government.

The value of commercial fertilizers in reforesting, A. Felber (Deut. Landw.

Presse, 27 (1900), No. 98, pp. 1172, 1173, figs. 4).

Forestry at the Paris Exposition of 1900, J. S. Gamble (Indian Forester, 27

(1901), No. 1, pp. 1-24).—Brief notes are given descriptive of the forestry exhibits

and display at the Paris Exposition of 1900.
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SEEDS—WEEDS.

Clover seeds and their impurities, F. H. Hillman (Nevada Sta.

Bid. —Extended series of studies on clover seeds

and their impurities are reported. The author has investigated a

number of kinds of clover seed and separated from them the different

kinds of weed seeds occurring in them. The characteristics of the

different clover seeds are figured and described and lists given of the

kinds of weed seeds and percentages found in the different samples

containing them. Studies are given of alfalfa seed, red clover, white

clover, alsike clover, crimson clover, Japan clover, Bokhara clover,

yellow sweet clover, yellow trefoil, esparcet, and serradella. From 4

to 90 samples of each of these seeds Avere examined. The most com-

mon weed seeds Avere Plantago rugelii^ P. lanceolata^ P. aristata^

Cha niceraphis viridis^ C. glauca^ Polygonum persicaria^ Chenopodium

cdljuin^ Purnex crisjuis^ P. acetoseUa^ and Eugjliorhia nutans. The dif-

ferent weed seeds are figured and described in considerable detail.

Experiments in preserving forest-tree seeds (Bui. Soc. Cent.

Forst. Belg.^ 7 (1900).^ No. 7^ p>p. 5ip519).—Experiments are reported

with acorns and chestnuts, in which the relatwe efficienc}" of autumn

and spring planting is compared. The autumn plantings were made
in two lots, in one of which the acorns were coA^ered with leaves to a

depth of from 5 to 6 cm., while in the other they Avere planted in

trenches to a depth of 0.1 meter or a little less. The seeds for spring

plantings were preserved as follows: In trenches, in piles coAmred with

soil and others covered with leaves, in baskets submerged in water, and

stratified in sand in a dry cave. The results, as shown by the germi-

nation and growth of the different lots, are tabulated, from which it

appears that in a sandy loam during an ordinary winter autumn seed-

ing is preferred to aii}^ of the methods of preserving the seed and

planting in the spring. This is shown not only Iw the fact that more
germinations AA'ere obtained, but that the work could be done at a sea-

son of the year when there Avas less demand for attention to the nurs-

eries, as is the case in the spring of the Amar.

The effect of hydrocyanic-acid gas upon the germination of

seeds, C. O. Townsend (Proc. Amer. Assoc. Adv. Sci.^ lA (1899)^ p.

297).—Seeds in both a dry and damp state were tested with different

strengths of gas and for different periods of time. In the case of dry

grains and seeds it was found that they were able to withstand for

seAxral weeks an atmosphere of hA"drocA^anic-acid gas man}^ times

stronger than that required for the destruction of insect life. Under
these conditions a slightly accelerated germination was observed, and

the subsequent groAvth of the seedlings Avas slightly above normal.

Seeds that had been soaked in water Avere A^ery sensitiA^e to the presence

of the gas. Three one-hundredths of a gram of potassium cyanid per
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cubic foot used in generating gas, destroys the germination of seeds

that have been soaked for 24 hours in water. The resistance of seeds

to this gas seems to be somewhat in proportion to the length of time

in which they had been previous!}^ soaked.

The germination of ripe and half-ripe dodder seed, W, Kinzel
{Landw. Vers. Stat., 5^ {1900)^ No. 1-2, p]?. 125-132).—Studies are

reported upon the germination of seed of various degrees of ripeness

of CusGuta epilinum
,
C. eijithymum

,
C. planijiora, and C. europcm. It

was found that the half-ripe seeds of these species retained sufficient

vitality to germinate almost as readily as the f’ully ripe seed. In some
cases they germinated quicker than ripe seeds, and when they were
found in their capsules the percentage germination was but little

inferior to well-ripened seed. The author says that C. planiflora is

occasionally found in American clover seed. This seems to be a mis-

statement, as that species does not appear in an}^ of the recent system-

atic treatises of the flora of this country. The species is a south

European one and its reputed presence is probably due to a wrong
determination.

Destruction of weeds in fields of cereals, C. Dusserre {Ann.

A(jr. Suisse, 1 {1900), No. 9,pp>. 331-337
, figs. d).—An account is given

of a number of experiments in which oat fields were sprayed with

different strengths of solutions of copper sulphate, iron sulphate, and

sodium nitrate, together wdth mixtures of copper sulphate and sodium

nitrate. The best results, so far as weed destruction was concerned,

were obtained where the fields were sprayed with a 5 per cent solution

of copper sulphate, followed closely by spraying with a 2 per cent

solution of copper sulphate and a 10 per cent solution of sodium

nitrate. The influence on the oat crop showed a decided stimulating

effect where the combination of the copper and soda was employed.

The weeds destroyed were mustard, sow thistle, hemp nettle, bind-

weed, dock, and various chenopods. Directions are given for the

proper application of these herbicides, which should be applied at the

rate of 800 to 1,000 liters per hectare. The spraying should be made
on a calm, clear day, and should not be delayed beyond the time when
the weeds have their first two or three leaves.

Report on seed testing- at the agricultural station of Modena for the year
j

1899, F. Todaro {Staz. Sper. Agr. Ital., S3 {1900), No. 3, pp. 238-258).—A report

is given on the activity of the station during the year in testing seeds, and the purity,
j

germinative ability, and intrinsic value of the different samples are shown in tabu- '||

lar form. The principal weed seeds found in a number of different samples are
j

mentioned, and special studies on a number of kinds of seed described.
|j

Seed testing, T. W. Kirk {Neiv Zealand Dept. Agr. Dpt. 1900, pp. 299-303).—A
j|

tabulated statement is given showing the percentage of germination obtained with

the samples tested. While slight improvement in the quality of seed is noted, much
weedy and worthless seed is still in the markets of the country.
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A new form of seed-sampling" apparatus, F. Todaro (Staz. Sper. Agr. ItaL, 33

{1900), No. 3, pp. 492-494, jig. l).—A description is given of the form of apparatus

devised by the author for sampling clover and similar seeds.

Troublesome weeds, T. Kirk [Neir Zealand UejA. Agr. dipt. 1900, pp. 308—312,

figs. 3).—Illustrated notes are given on cape weed {Crijptostemma calendulacea)

,

cocklebnr or Bathurst bur {Xantkium spinosum), and Strathmore weed {Pimelea spp. ).

The latter are reported as poisonous to horses.

Combating- weeds by means of chemical agents, J. Graftiau {Tding. Agr.

Gernhlou.v, 10 {1900), No. 6, pp. 413-428).—A review is given of experiments which

have been conducted for the destruction of weeds and mosses by means of various

chemical solutions. The conclusions drawn by the author are that it is possible to

destroy many noxious weeds by spraying with solutions of copper sulphate or of iron

sulphate. It is stated that dodder can be successfully combated by spraying with a

3 to 5 per cent solution of copper sulphate.

DISEASES OF PLANTS.

Specimens received for examination by the bacteriological

laboratory, F. T. Bioletti
( California Sta. Rpt. 1898^ 183^ 18

f

fig. 1).—Miscellaneous notes are given on many specimens and samples

which were sent to the bacteriological laboratory for examination.

Among some of the more important facts brought out hj the examina-

tion was the occurrence of leaf spot on violet leaves due to Oercospmrc

viohe and Phyllosticta violce. For the prevention of these diseases spray-

ing plants with weak Bordeaux mixture at intervals of ten days is recom-

mended. Specimens of diseased grapevines were sent to the author,

in which the main roots were dead and a few small lateral ones remained

living. The trunk and branches showed no evidence of disease except

in the short growth of the previous year. The roots were covered with

a fungus beneath the bark which the author considers the nnu'elium of

some toadstool fungus. The same disease is known to occur in oak

trees, and no cure is known when the plant is once thoroughl}" invaded

b}^ it. Preventive measures, such as digging up and burning the

diseased parts, are recommended. Brief notes are given on a number
of other diseases which are of minor importance.

Concentric spore spots, B. D. Halsted {/Science., n. ser.^ 12 {1900)^

Aya 303^ pp. 580., 581).—The author describes the method by which

the parasitic fungi reach the surface of their host plants for the distri-

bution of their aerial spores. The most of them have two forms, one

in which the exit is made through stomata, the second t}"pe embi’acing

those fungi which underlie the epidermis, rupturing it. To the first

type belong the Peronosporas, Cercosporas, Ramularias, and Macros-

poriums; while to the second type belong the Cystopus, Gloeosporium,

and many of the rusts. Those fungi that produce their spores through

the stomata have their distribution definitely limited. The second type

of spore production results in a rupture of the epidermis, and immedi-
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ately surrounding this a second line of spore formation is developed

in almost a circular form.

The asparagus rust in Iowa, L. H. Pammel and E. R. Hodson
{loiva Sta. Bui. 53^ 60-67^ figs. J^).—The authors’ attention Avas

called to the appearance of the asparagus rust during the past summer,
and early in September the disease was found in considerable quantity

in asparagus beds on the college farm. Since that time it has been

observed and reported from a number of other stations. The disease

is described at some length, and its cause, Puccinia asparagi^ is hgured

and described. Two parasites of this rust, Darluca filum, and Tuhercu-

larla jjersicina., are mentioned and briehy discussed. Suggestions are

given for preventive measures to be adopted, which consist principally

in the propagation of resistant varieties. A short bibliography of the

subject completes the bulletin.

Field experiments with tomato rot, F. S. Earle (Science^ n. ser.^

12 {1900)^ No. 303^ pp. 579^ 580).—A description has previously been

given (E. S. R., 12, p. 569) of the bacterial rot of tomatoes caused by

an undescribed species of Bacillus. In the present paper an account

is given of the experiments conducted for the prevention of the dis-

ease. In the previous publication the author stated as his belief that

the distribution of the disease was largely effected through the pres-

ence of thrips, and the experiments here reported were conducted

with a view of destroying those insects. Nine plats, with approx-

imately 100 plants each, were the subject of the experiments. Spray-

ings were made on six of the plats at intervals of 3 to 5 days with

kerosene, whale-oil soap, and ‘‘Rose Leaf” tobacco extract, eight

applications in all being given to the plants. All of the fruits were

gathered and the presence of disease noted. The rotted fruits varied

from 12 to 27 per cent on different plats, the highest amount of

disease occurring in one of the check plats, as well as the lowest per-

centage. The figures given were slightly in favor of the tobacco

extract treatment. This treatment gave 5 per cent less of diseased

fruits than the average of all plats; but as there was a range of 15 per

cent between the highest and lowest of the check plats, the author

considers the experiments inconclusive. There was an almost total

absence of thrips in a fair season, and on this account some other

means will have to be discovered for the spread of the disease.

The brown rot of peaches, plums, and other fruits, A. L.

Quaintance {Georgia Sta. Bui. 50^ pp. 237-269^ figs. 9).—The brown

rot of peaches and plums has been the cause of serious loss to commer-

cial growing of these fruits in Georgia, and the author has been led

to make an extended investigation as to its cause and means for pre-

vention. The cause of this well-known disease is the fungus Monilia

fnictigena^ which is distributed widely over the United States and

Europe. In the United States it is particularly disastrous to stone
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fruits, the pomaceous fruits suffering but slight loss. In Europe the

fungus is said to occur on plums, cherries, apricots, peaches, apples,

and pears. While usually occurring upon the fruit, it also affects the

dowers and twigs. The life histoiy of the fungus is described at con-

siderable length, and the author states that while there is some evidence

that the summer spores survive the winter, yet the principal source of

infection in the spring is the shriveled dried fruit commonly known
as ‘‘mummies,” which occur on the trees and upon the ground under

them.

Results of spraying experiments for the prevention of this disease

are outlined, in which cooperative experiments on large numbers of

trees and experiments conducted at the station are described. The
best fungicides for use in spraying proved to be Bordeaux mixture,

composed of 3 lbs. of copper sulphate, 6 lbs. of lime, and 50 gal. of

water. Directions are given for the proper preparation and applica-

tion of the fungicide. Three applications of Bordeaux mixture, the

first given just before blossoming, and a fourth spraying of copper

acetate solution given when the fruit begins to color, has proved the

most advantageous treatment in the author’s experience. By this

treatment the disease was almost entirely controlled, at a cost of

chemicals and labor not to exceed 6 cts. per tree for four applications.

The leaf-spot disease of cherry trees, Muller-Thukgau {Jahres-

her. Yers. Stat. u. Schule^ Wddensiveil^ 1897-98^ 103-107

common occurrence of a fungus, Olasterospormm amygdalearum^ upon
the leaves of a cherry was noted. In addition to occurring on the leaf,

it is also found on the fruit and stems, and has a wide distribution

throughout parts of Europe. For combating this disease, the choice

of resistant varieties and individuals is recommended, as well as the

increased virility of plants b}^ stimulating them with fertilizers. Cut-

ting out of badl}" diseased parts of trees and the working over of

the soil and destruction of refuse under the trees, are suggested.

Spraying beneath the trees and on the twigs before blossoming with

i to 1 per cent solutions of Bordeaux mixture is also suggested.

The author reports the occurrence of the m3melium of Monilia

fructigena in the twigs of apples.

Spot disease of the violet, P. H. Dorsett ( U. S. Dept. Agr .

,

Division of Vegetable Physiology and Pathology Bid. 23, p)p. 16, gjls.

7).—The author describes a spot disease of the violet, which has proved

to be of serious effect in a number of houses, where violet cultivation

has practicall}' been abandoned on this account. The disease is due

to Alternaria-violcB. It attacks the plants at any stage of their growth,

from a small unrooted cutting to a mature plant; and those plants

making the most vigorous and rapid growth are most subject to the

disease. Any part of the plant above the soil is subject to attack, and

the first appearance of the disease upon the leaves ma}^ be recognized
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by small, definite, circular, greenish or yellowish-white spots, varying

in size from mere specks to spots /g- in. or more in diameter. Fre-

quently a number of such areas occur upon the same leaf, and the

disease spreads until the entire leaf is destroyed. Various previous

theories as to the cause and treatment of the disease are discussed, and

the parasitic nature of it is shown by the author’s investigations, in

which artificial inoculations have been successfully made. The fun-

gus, which is a new species, is technically described, and the varying

susceptibility of difierent varieties is noted. Preventive measures

are suggested which contemplate the keeping of plants in a healthy

condition, propagating from only healthy, vigorous stock, as the best

possible means. The experiments conducted with fungicides seem to

show that they possess little value in preventing this disease, while

rendering the foliage worthless for bunching with the flowers. The
most practical means for preventing the disease appears to be in the

development of strong plants which are resistant to the attacks of the

fungus.

An anthracnose and a stem rot of Antirrhinum majus, F. C.

Stewart {Science^ n. ser.^ 12 [1900)^ No. 303^ p. 581).-—A brief

account is given of two diseases of snapdragons—one an anthracnose

caused by a Colletotrichum, and a stem rot due to an undetermined

species of Phoma. The Colletotrichum produces elliptical depressed

spots on the stems and circular dead brown spots on the leaves, and is

very destructive to plants in both greenhouse and field, and at all sea-

sons. It was found due to a new species of fungus, to which the

name C. antirrhini was given. This disease may be successfully

combated by spraying the plants once a week with Bordeaux mixture.

The stem-rot disease attacks the stem, causing sections an inch or

more in length to turn brown or black. This attack may occur at

any point above the ground, and is usually observed a few inches

below the tops of succulent shoots. Inoculation experiments show

that the fungus is an active parasite of succulent shoots, but attacks

woody stems with difficulty.

Experiments in the preparation of Bordeaux mixture, W. Kel-

HOFER {^lahresber. Yers. Stat. u. Schule^ Wddenmceil^ 1897-98^

57-68).—Experiments were conducted to ascertain the effect of a

number of factors upon the composition of Bordeaux mixture, as

shown by the separation of the difierent mixtures upon standing.

Among the experiments were those to determine the effect of iron

sulphate, which is commonly present in commercial copper sulphate;

upon different quantities of copper sulphate; different quaifiities and

qualities of lime; different concentrations of mixtures; order of com-

bining the solutions; and temperature of solutions. The presence of

iron sulphate was found to cause a more rapid separation of the liq-

uid. Within the limits of the experiments, separation was inversely
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proportional to the amount of copper sulphate used. The quality of

lime ahected the uiixture A^eiy appreciably, the mixture containing

the best lime precipitating the slowest. The proportion of lime exerted

the same elfect as the amount of copper. Fresh, well-slaked lime

gave a better mixture than poorh’ slaked, but fresh air-slaked lime

was about its equal. Older air-slaked lime produced a mixture that

separated very rapidly. Allowing the milk of lime to stand for two

days was practically without ellect upon the different mixtures, the

results with milk of lime which had been exposed to the air being

almost identical with freshly made. Bordeaux mixture made by

pouring the lime into the copper solution was much inferior to the

others. Where the copper mixture was poured into the lime and

where both mixtures were poured into a third vessel, the mixture was

about the same. Heat was found to cause a separation in the mixture

in proportion to the increase of temperature.

Monilia diseases, P. Sorauer {Zisclir. Pflanzenkrank., 10 {1900), Nos. 3-4, pp.

148-154; 5, pp. 274-284, figs. 2).—In continuation of a previous article (E. S. E., 11,

p. 949), the author describes the diseases caused by Monilia on cherries, prunes,

hazelnuts, and upon the twigs of apple, pear, etc. Numerous inoculation experi-

ments are reported, in which it was found possible to transfer the fungus from the

apple to the hazelnut, cherry, apricot, and grape; and from a hazelnut to the apple,

prune, haw, and grape. In the last case the development was meager and mocula-

tion often failed. In the second part of the paper a description is given of the action

of the fungus upon twigs of the apple, pear, etc.

Die-back disease of apricots, E. M. Sage {Jour. Agr. and Ind., South AiistraUa,

4 {1900), No. 5, pp. 4^0-428, figs. 2).—An account is given of a disease of apricot trees

in which the limbs were slow in starting out one season and the following year began

to die back a distance of 1 to 3 ft. from the end, in some cases the entire limb dying.

The trees had been planted on rather poor soil, and the author attempted to restore

their vitality by the use of fertilizers. It was found that liberal applications of bone

superphosphate produced a decided improvement in the condition of the trees.

The olive knot, F. T. Bioletti {California Sta. dipt. 1898, p. 178, fig. 1).—In Bul-

letin 120 of the station (E. S. E., 10, p. 55) an account is given of the occurrence,

symptoms, and distribution of the olive knot in California. In the present publica-

tion a brief account is given of successful inoculation experiments, which proved that

the disease is of a contagious nature and that it is due to a specific bacterium.

Experiments in combating- some diseases of grapes, apples, and pears, K.

Mohr [Ztschr. Pfianzenkrank., 10 {1900), No. 5, pp. 270-274)-—An account is given

of spraying grapes, apples, and pears for the prevention of the powdery mildew of

the grape and scab of apples and pears. A compound of Bordeaux mixture and sul-

phur, and a solution of basic calcium sulphid, were used. For the grape mildew the

author stated that Bordeaux mixture alone is of little value, the sulphur compounds
being much preferable. The results of his experiments showed the value of the

mixtures in which sulphur entered in different forms.

The influence of winter on the fungus diseases of grapes, H. Schlegel

{Weinbauu. Weinhandel., 1900, No. 13, pp. 117-118).

The grape mildew and its prevention, Steglich {Sachs. Landw. Ztschr., 48

{1900), No. 18, pp. 193-195).

Concerning the fungus which causes the black rot of grapes, A. vox Jacz-

WESKi {Ztschr. Pfianzenkrank., 10 {1900), No. 5, pp. 257-267, figs. 8).—The author has

reported the results of studies on the causes of the black rot of grapes, from which



966 EXPERIMENT STATION RECORD.

he concludes that this disease is caused by three specific organisms. In the Caucasus

region it is due to Guignardia J>accsc, while in France it is caused by G. bld'wdlii. In

Germany and Switzerland he has not been able to find either of these fungi, and
thinks doubtless that the disease is due to a third species. An interesting point

brought out in the investigation is that the general characteristics of the fungi are

alike, and in practice the same treatment applies to all.

On the occurrence of Peronospora on flowers and young fruit of grapes,

MuLi.ER-THURGAu(Ja/ires6er. Vers. Stat. u. Schule, Wddensweil, 1897-98, pp. 101-103 ).

—

The author reports having observed the presence of Peronospora upon the flowers

and newly formed fruits of grapes. These appeared before the usual time for the

first spraying, and the author believes that means should be taken for the destruc-

tion of tlie Peronospora, so that the winter spores may not be carried over to infect

the plants in the spring.
'

Combating Oidium and Peronospora, Kulisch {Landw. Ztschr. Elsass-Lothrin-

gen, 1900, Nos. 21, pp. 294, 295; 22, pp. 307, 308).

Combating Oidium, J. Behrens
(
Wchnbl. Landw. Vet. Baden, 1900, No. 11, pp.

144, 145).

Investigations on the forms of sulphur used in viticulture, C. Dusserre

{Ann. Agr. Suisse, 1 {1900), No. 9, pp. 327, 330).—An account is given of investiga-

tions of different forms of sulphur used for the prevention of grape oidium. The
usual forms are sublime and triturated. A third form which recently appeared on
the market is known as aerated sulphur. The physical condition of these different

kinds was investigated at considerable length and is reported upon.

Recent investigations on diseases of tropical economic plants {Ztschr.

Pflanzenkranh., 10 {1900), No. 5, pp. 288-292).—Brief notes are given, in which anum.
her of diseases and insects of economic plants of the tropics are described, together

with means that have been adopted for their destruction. The host plants mentioned

are coffee, tea, cacao, sugarcane, sorghum, vanilla, St. John’s bread, cocoanut palm,

caoutchouc, ramie, and grapes.

The parasitism of Ximenia americana, E. Heckel
( Compt. Rend. Acad. Sci.

Paris, 131 {1900), No. 19, pp. 764, 765).—The results of some experiments on the

part of the author to infect a number of trees with this parasite are given. It was

found that it was parasitic only on Ficus laurifolia.

Concerning the parasitism of Botryosporium, V. Peglion {Staz. Sper. Agr.

Ital., 33 {1900), No. 6, jpj. 585-589).

A fungus disease of Casuarina, A. von Jaczewski {Ztschr. Pflanzenkrank.
,
10

{1900), No. 3-4, pp. 146-148, fig. 1).—A brief account is given of an attack of Botryo-

sporium diffusum on the twigs of Casuarina leptoclada. The fungus, which is usually

a saprophyte, occurs here as a parasite, and its method of growth is described.

Carnation-stem rot, F. W. Card and G. E. Adams {Rhode Island Sta. Rgjt. 1900,

pp. 249-251).—Experiments begun in 1899 (E. S. R., 12, p. 763) were continued.

The principal point under consideration is a comparison of the effect of chemical v.

stable manure as a fertilizer for these plants. The statement in the previous report

is reaffirmed that new, clean sand bearing no trace of disease, and the use of soil in

which carnations have not previously been grown, are the most important conditions

to be secured. The experiments so far do not bear out the prevalent opinion that

stable manure favors the spread of disease.

ENTOMOLOGY.

Foul brood of bees, F. C. Harrison ( Cenibl. Baht. u. Par. ^2. Aht..,

6 {1900)^ JSfos. 13^ pj). ; 11^., pp. 1^57 figs. 1^; 15., pp. 581-

596; 16^ pp. 513-517).—The author presents a critical review of the

literature of foul brood in connection with a bibliography of 80 titles.
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The symptoms of foul brood are described in detail and the disease is

disting-uished from chilled brood. Some writers have suspected that

foul brood varied in ditferent countries, but no bacteriological work has

been done to substantiate this view. The author examined diseased

larvae from France, Switzerland, Austria, German}^, Itah^, England,

Cuba, and 13 States in this country, with the result that Bacillus alvei

was isolated from every case. Slight differences were noted in the

cultures, but not sufficiently pronounced to constitute a well-marked

variety of the species. The pathogenicity of B. alvei varies in different

countries and is especially virulent in new countries. The author

describes in detail the different morphological and biological characters

of B. alvei^ including notes on staining methods, the germination of

spores, polymorphism, and variations in the growth of the bacillus

upon a large variety of culture media. In experiments to determine

the relation of the bacillus to free oxygen, spores obtained from a pure

culture on agar were spread on cover glasses and placed in a glass

chamber so that they were constantly exposed to a current of air. The
chamber was exposed to the ordinary light of a room. A cover glass

was taken out every 21 hours and tested to determine whether the

spores would grow. The experiment was continued for the period of

a month and at the end of that time the spores still germinated rapidty.

When grown on bouillon B. alvei produced a slight amount of ammonia.

A varying amount of acid is formed in all sugar bouillon cultures of

the bacillus. On potatoes a yellow pigment was produced and on gela-

tine cultures a peculiar odor was given off. The spores on cover glasses

exposed to sunlight in September germinated after I, 6, and 7 hours’

exposure.

Experiments were conducted for the purpose of determining the

thermal death point of spores of this bacillus. Test tubes containing

inoculated bouillon were placed in boiling water, removed at stated

intervals, cooled, and incubated. Spores from a 7 months’ old culture

were killed by a temperature of 100° C. for 1 hour and 20 minutes.

Spores from an agar culture 9 days old germinated to some extent

after an exposure of 2 hours and 15 minutes to the same temperature.

Experiments were also made to determine the thermal death point of

B. alvei in honey, during which 3 methods were used: Silk threads

with dried spores on them, test tubes containing honey inoculated with

spores, and capillary tubes containing a suspension of spores in dis-

tilled water. The honey was of 2 kinds, clover and buckwheat, con-

taining 0.057 per cent and 0.17 per cent of formic acid. By the first

method, there was considerable growth after 2 hours’ exposure at a

temperature of 111® C.
;
by the second method, no growth took place

after exposure of 2^ hours to a temperature of 115° C.
;
while by the

third method no growth took place after an exposure to the same
temperature for 2 hours and 15 minutes.

In order to determine the relation of B. alvei to light, cover glasses
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spread with spores and dried were exposed to direct sunlight in Feb-

ruary. The temperature during the experiment varied from —12 to

— 22° C. After exposure, the cover glasses were placed him side down
on agar and incul>ated at 37° C. Abundant growth took place within

16 hours of the different lots of spores which had been exposed to sun-

light for 3, 6, and 9 hours.

Cultures of B. alvei were found to live longer on agar than in liquid

media. The author discusses the economic aspects of foul brood and

the losses due to this disease in different countries. It was observed

that after a prolonged cultivation of B. alvei^ in which more than

thirty transfers had l)een made, the virulence of the germ seemed to

be considerably decreased. The author believes that the chief method
of carrying the disease from one hive to another is by bees from healthy

hives robbing colonies that have become diseased. A weak and badly

nourished condition of a colony of bees is considered a predisposing

cause to infection by foul brood.

Remedies against foul brood are classified into three groups: The
stamping-out system, starvation methods, and treatment by chemicals.

In the stamping-out system, affected bees, combs, and frames must be

destroyed and the hives thoroughly disinfected. By the starvation

method, combs are removed and the bees allowed to fast for 2 days or

more, after which they are introduced to clean new combs and fed on

sirup prepared from hot water mixed with honey, nutmeg, and saffron.

Since this original starvation method was proposed, various modifica-

tions of the method have been elaborated and applied in the United

States and Europe. In the use of chemicals for the treatment of foul

brood, the object is to secure a substance which will destroy or pre-

vent the growth of B. alvei in the bees without injuring the latter.

In this way the following substances have been used: Carbolic acid

1 :600 of sirup; or a deciliter of carbolic acid in sirup and a liter of

water thoroughly shaken together; salicylic acid, salicylic-acid vapor,

camphor, thyme, thymol, carbolic acid and tar, creolin, eucalyptus,

naphthol naphthaline, and formic acid. In experiments with these

substances the various chemicals have been used both as external anti-

septics and in the food of bees. Formic acid probably helps the bees

to ward off an attack of foul brood. This substance is a natural con-

stituent of honey, and it was found that the spores of the B. alvei

develop less vigorously after cultivation on agar containing formic

acid.

The author conducted experiments on the use of drugs for prevent-

ing the disease. Two small hives containing strong healthy swarms

were selected for this purpose and placed side by side. Hive A was

given spores of B. alvei in sirup containing ^ gm. of naphthol ^ to a

liter, while hive B was fed spores in sirup containing from 1.6 to 1.8

cc. of formic acid to the liter. The spores were poured into the
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medicated sirups and the mixtures thoroughly stirred. They were

readily accepted by the bees. The bees were fed d days per week for

3 weeks and at the end of the period none of the ordinaiy symptoms

of fold brood had appeared. The medicated sirup was discontinued

for a week and then ordinary sirup containing spores was fed. Typical

symptoms of foul brood developed within 10 days, and within 16 days

the disease was well established. The author tried an experiment in

feeding the filtrate from a 2 weeks’ old culture of B. alvei in saccharose

bouillon mixed in sirup, in order to determine whether any increased

resistance or immunity against foul brood could be produced. After

3 weeks of this treatment, spores of the bacillus were fed to the bees,

with the result that foul brood developed within Id days. Brief notes

are given on the foul brood laws in force in the U nited States.

The action of different rays of the solar spectrum on the devel-

opment of silkworms, C. Flammarion {Bvl. Min. Agr. \France\.^ 19

{1900)^ No. 5, pj). 865-868).—The author experimented upon 720 silk-

worms, which were placed in 12 boxes and subjected to different

colored lights. The silkworms were 6 days old when the experiment

began. The results of these experiments are tabulated in detail, and

the more important ones may be stated as follows: The maximum pro-

duction of silk took place under plain, colorless glass; the next best

production of silk was obtained under clear, violet purple glass and the

smallest under a dark blue glass. A rather pronounced influence was

noted in different colored rays upon the determination of the sex of

silkworms. Under the colorless glass the number of females was 56

per 100, while under the blue glass it was 37 to 100. The author sug-

gests that this may be interpreted as meaning a A^ariation in the nutrition

of the silkworms under the influence of different colored lights.

Experiments in protecting man against mosquitoes by chemical

agents, C. Fermi and C. Lumbao {Centhl. Baht. %i. Par.^ 1. Aht.^ 28

(1900), No. 6-7, pj). 186-189).—Experiments were conducted for the

purpose of discoA^ering substances which could safely be used upon the

exposed parts of the body and which would kill mosquitoes. These

experiments, however, did not yield promising results and were discon-

tinued.

A number of experiments were tried in the destruction of mosquito

larvae in ponds of water. The substances used included lanolin, lard,

olive oil, castor oil, A^aselin, petroleum, eucalyptus, verbena, tobacco,

onions, wormwood, acetic acid, carbolic acid, salicylic acid, and extracts

from animals which are resistant to mosquitoes. Besides the experi-

ments with .simple substances, a number of other experiments were

tried with combinations of tivo or more substances. Of the nearly

400 remedies which were thus tried, the following were the only ones

which gave satisfactory results: Castor oil, vaselin, allyl sulphid, and

benzine aldehyde, 2^ per cent; water and eucalyptus, 2i per cent;
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vaselin, lanolin, and allyl sulphid, 1 per cent; tar water, eucalyptus, and

kunimel, 10 per cent.

The “ silver top ” condition of meadow grasses in Finland, E.

Reuter {Acta Soc. Fauna et Flora Fennica^ 19 (1900)^ No. 136^

pis. ^).—This article is in the nature of a monographic account of the

insect attacks which result in the blasting of the heads of grasses. The
author’s observations are confined chiefly to Phleum pratense and

Alopecurus pratensis. An elaborate classification is given of the insect

attacks which cause these conditions, the classification being based on

the method of attack and upon the part of the^ plant attacked. The
author gives a review of previous investigations on this subject in other

countries, together with notes on the grasses affected and on the insects

which cause the damage. Among the insects which are responsible

for the silver top condition in Finland may be mentioned Hadena
secalis.^ H. strigilis^ Tortrixpaleana., Pediculoides gramimmi^ Aptinoth-

rips Tufa^ and Tanrsonemus culmicolus. The last-named species and

Pediculoides gramimmi are described as new. P. graminum was found

to be very destructive to grasses. Pregnant females of this species

were first found in the middle of Jul}^ on Phleum pratense. From this

time until fall such individuals were found in considerable numbers,

especially on Agropyrum repens. These females attach themselves to

the stems of grasses and remain so attached until their death. The
author made numerous observations on the relative numbers of the two

sexes of this species, and found that there appeared to be no males dur-

ing the first half of the summer and that during the second half of the

summer they were comparatively rare. From observations made in

the field and laboratory, the author believes there are two complete

generations of this insect annually. Besides the species already men-

tioned, the author gives notes on a number of others which are of less

importance in causing the silver top condition. The complete list as

studied by the author includes 4 species of Thysanoptera, 5 of Lepidop-

tera, 6 of Diptera, 2 of Hymenoptera, 1 of Hemiptera, and 4 species of

mites. An extended bibliography is given of the literature relating to

this subject.

The strawberry-root louse; the destructive pea louse in Dela-

ware, E. D. Sanderson {Delaware Sta. Bui. jP' —The
author gives notes on the habits and life history of Aphis forhesi^ and

describes the preventive remedies which have given best success in

combating this insect. Among such remedies mention may be made
of the use of uninfested plants, rotation of crops, and disinfection of

strawberry plants by dipping in kerosene emulsion or tobacco water,

or by fumigation with hydrocyanic-acid gas.

Notes are given on the occurrence of the destructive pea louse in

Delaware. Its preferred food plant is said to be crimson clover. An
experiment was tried in spring on kn acre of infested peas with a
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25 per cent mixture of kerosene and water. The majority of the lice

were killed, hut the author does not consider this method as capable

of practical use on a large scale. He believes that the destructive pea

louse is a well-known insect, described under the name NectaropJiora

piHi.

Supplement to my article on ‘‘American fruit and its parasites,”

C. Brick {Bot. Mus.^ Aht. PflanzenscJmtz^ Hamburg^ 2 {1899-1900)^

l>p. 19).—In this article the author gives an account of the amount of

fresh and dried American fruit received in Hamburg, and indicates

the percentage of such fruit infested by various scales and fungus

diseases. The San Jose scale was found infesting 3.12 per cent of

82,802 packages of fruit. Of the apples which came from the eastern

part of the United States, 1.84 per cent were infested, while the Cali-

fornia apples showed an infestation of 42.44 per cent and the Oregon

apples 51.44 per cent. In infested packages the lowest infestation

was 1 per cent, while in many cases almost every apple in the package

was infested with the scale. In 23 shipments from Eastern States

which were infested with the San Jose scale, Aspidiotus forhesi and

the scurfy scale were also found.

As bearing upon the question of the origin of the San Jose scale

the author reports that this insect was found upon the following

species of living plants imported directly from Japan, viz: Primus
P. mume pendida^ P. pendida^ P. persica^ P. pseudo-cerasus^

P. cerasus.^ Citrus trifoliata^ and Salix multinervis. On some of these

plants San Jose scale was found in all of its stages. Among the other

insect parasites and fungus diseases which were found on the American

fruit the following may be mentioned: Forbes scale, scurfy scale,

oyster-shell bark-louse, Aspidiotus ancylus., A. cmnellim., Gymnospo-

rangium macropus., and Capnodimn salicimiim.

The San Jose scale was found on 20 crates of pears from California.

In shipments of dried fruit the San Jose scale was found infesting

3,052 crates of pears and 50 crates of nectarines. Besides other species

of scales already mentioned, Diaspis fallax was found on apricots.

Crude petroleum v. the San Jose or pernicious scale, J. B.

Smith {New Jersey Stas. Bui. pp. W).—In this bulletin the author

summarizes the general results of his experiments with crude petroleum

as an insecticide against the San Jose scale since 1897. More than

50,000 fruit trees of different kinds have been sprayed with crude

petroleum under the direction of the author or have been subsequently

inspected by him. In investigating the cause of damage to trees from
crude petroleum in the hands of certain experimenters, the author

found that the name crude petroleum had no detinite meaning and
included a number of oils of very different specific gravity. Tho one

with which the author’s experiments were conducted had a specific

gravity of 43 per cent and was of a dark green color. Some inter-
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mediiite oils were found with a specific ^Tavity as low as 85 per cent.

This last speciinen was almost uniformly fatal to foliage. Further

study revealed the fact that even true crude oils differ considerably in

color, specific gravity, and otherwise. In studying the difference

between crude oils the author found that as a rule when oil wells were
shot and the surrounding trees were covered with crude oil no damage
to the foliage resulted. _

Details are given of a numl^er of additional experiments with crude

oil by the author and fruit raisers. The author used this substance

on peach, pear, apple, plum, and cherry trees without causing any

harm. One branch of a cherry tree was painted with an intermediate

oil with a specific gravity of 35 per cent and another branch of the

same tree with a crude oil of 43 per cent on the same da}". The former

branch died and the latter developed flowers normally. Near Riverton

25 bbls. of crude oil were sprayed on apple, pear, and peach trees and

currant and gooseberry vines. No injury was produced on any variety.

Experiments in spraying Japanese walnuts, native butternuts, and

chestnut trees with crude oil resulted in serious injury to all the trees.

Details are given of a number of other experiments by fruit raisers

with varying results as to injury to the trees. The author discusses

the subject of the action of the oil, method of applying it, the reliable

firms of whom oil may be purchased, and its range of usefulness. It

is stated that crude petroleum should be used as an insecticide in winter

applications only. Summer treatment for San Jose scale may be made
with tobacco extracts and fish-oil soaps. The author concludes that

the San Jose scale can be as certainly controlled as many other injurious

insects and that crude petroleum of the proper quality, rightly used,

‘‘forms a reasonably safe, economical, and efiective material for the

purpose.” These conclusions are for Atlantic States and should not

be relied upon in arid regions without further experiments.

A report on the scientific works on entomology during 1898, E. Lucas and

G. Seidlitz {Arch. Naturgescli., 65 {1899)., II, No. 2, 1. half, pj). 330).—In the first

part of this report a bibliographical list is given of articles on-entomology published

in 1898. In the second part of the report, articles dealing with Coleoptera are listed

alphabetically under the authors’ names, geographically according to countries and

periodical publications, and also according to subjects.. The references to American

literature on entomology, especially to experiment station publications, are very

incomplete, only a few of such bulletins being mentioned.

The century’s work among the aculeate Hymenoptera, F. D. Morice {Ent.

Rec. and Jour. Variation, 13 {1901), No. l,pp. 12-14 )-—-Vriei notes on the more imj^or-

tant publications on this group of insects.

The Lepidopterological hooks of the nineteenth century, L. B. Prout {Ent.

Rec. and Jour. Variation, 13 {1901), No. 1, pp. 20-25).—This article contains a brief

discussion of the literature of this subject, Avith bibliographical references.

The progress of our knowledge of the dragon flies during a century and a

half, AV. F. Kirby {Ent. Rec. and Jour. Variation, 13 {1901), No. 1, jrp. 7-11).—The

author classifies the more important literature on this subject into a Linnean period
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and a modern period, embracing general works on dragon flies, works relating to

European dragon flies, to British dragon flies, and to American dragon flies.

Evplution of our knowledg-e of the Ichneumonidae during the nineteenth

century, C. Moeley {Ent. Rec. and Jour. Variation, 13 [1901), No. 1, pp. 15-18).—The

author illustrates the progress made in the knowledge of this group of insects by

references to thb more important literature on the subject.’

A study of the structure of the ocelli of insects, W. Redikorzew [Ztsclir. TEfss.

Zool., 68 [1900) ,
No. 4, p>p. 580-624, pis. 2, figs. 7).—The author discusses in detail the

microscopical elements of the simple eyes in insects. Material for this study was

obtained from a number of species, of which mention may be made of the honeybee,

syrphus flies, and species of Cimbex and Perla. A bibliography of the subject is

appended to the article.

Parthenogenesis in bees, A. Weismann [Anat. Anzeiger, 18 (1900), No. 20-21,

pp. 492-499).—The author discusses in a general way the factors which have been

supposed by different authors to be concerned in determining the sex of different

members of the bee colony.

The treatment of foul brood by eucalyptus, salicylic acid, and formic acid,

J. B. Gramoxt [Rev. Internal. Apicult, 22 [1900), No. 10, pp. 225, 226).—From obser-

vations and experiments the author concludes that the most effective and convenient

method of treating hives infected with this disease is by the use of formaldehyde.

The use of honey, J. Crepieux-Jamin [Rev. Internal. Apicult., 22 [1900), No. 10,

pp. 206-210).—The author reports a number of cases in which honey was eaten in

considerable quantities after fatiguing exercise. The results indicated a beneficial

effect from the honey.

The common European praying mantis, a new beneficial insect in America,
M. Y. Slingerlaxd [New York Cornell Sta. Bui. 185, pp. 33-47, figs. 14).—This

insect has recently been discovered in the neighborhood of Eochester, N. Y., and it

is believed that the species was introduced into this country by a nurseryman.

Brief notes are given on its habits and life history.

Report of the entomologist, L. Bruner [Nebraska State Bd. Agr. Rpt. 1899, pp.

103-142, pis. 16 ).—In this report the author discusses in a popular manner the

insects which are injurious to native grasses on j>rairies and in meadows. Especial

attention is given to the leaf hoppers, and a brief bibliography is presented on the

insects which affect grasses, ^y. D. Hunter presents an additional list of insects

injurious to clover and alfalfa.

Report of the zoologist, H. B. Ward [Nebraska State Bd. Agr. Rpt. 1899, pp.

193-205, figs. 6).—This report contains an account of the ticks of Nebraska. An
analytical table for the determination of species is given, and notes are presented on

the life history and habits of Argas americanus, Ornithodoros megnini, Derniacentor

americanus, Boophilus bovis, Ixodes reduvius, and Ainblyomma americanum.

Report on the work of the State entomologist for the year 1899, S. Lampa
[Ent. Tldskr., 21 [1900), No. 2, pp. 49-96).—The author gives a detailed account of

the office of the State entomologist. It is stated that Pyretlirum roseum has been

grown successfully on the grounds near the office, with the result that a suflicient

quantity of pyrethrum powder has been manufactured for a year’s supply. The
Hessian fly and Chlorops pumilionis are reported as causing considerable damage in

the region of Gotland. Great destruction was wrought by Lymantria nionacha. An
assistant conducted a number of spraying experiments with a 2 to 4 per cent solution

of lysol in water and with a kerosene emulsion. The buds of fruit trees were not

injured by a 1 per cent solution of lysol.

Brief notes are given on the habits and life history of Iladena bmilinea, Tipula

oleracea, Agriotes lineatus, .1. segeturn, cabbage-root maggot, Psila rosse. Charseas gram-

inis, Argyresthia conjugella, codling moth, and numerous other injurious insects.

19607—No. 10 6
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Observations on insects, T. D. A. Cockerell [Nev) Mexico Sta. Bui. 36, pp. 37,

figs. 10).—This bnlletin contains i)rief popular notes on a number of economic
insects, among which mention maybe n\2idie oi Scolopendra heros, Bryobia gjratensis.

Apis (lorsata, pear slug, striped cucumber beetle, Epitrix cucuineris, EpUacbna vari-

vestis, harlequin cabbage bug, squash bug, false chinch bug, and woolly aphis.

Experimental entomology, F. Merkifield {Ent. Bee. and Jour. Variation, 13

{1901), No. l,pp. 26-31)

.

—The author calls attention to the necessity for more careful

observations under experimental conditions on the habits and life history of economic
and other insects.

Insects injurious to cereals, V. Mayet {Prog. Agr. et Vit. {Ed. IJEst), 21 {1900),

No. 49, pp. 691-698, pi. 1).—The author discusses the life history and habits of Crio-

ceris melanopa, Hippopsis gracilis, Tenebrio molitor, and Agriotes lineatus. Brief notes

are given on the remedial measures which have been* most effective in combating

the attacks of these insects.

The life habits of certain grasshoppers, R. Tumpel {Allg. Ztschr. Ent., 6 {1901),

No. 1, pp. 3-7)

.

—The author relates his observations on the habits and life history

of Locusta viridissima, Decticus verrucivorus, and Meconema varium.

On locust destruction {Agr. Jour. Cape Good Hope, 17 {1900), No. 9, pp. 635-540,

figs. 2).—The following methods for destroying locusts are recommended: The use

of canvas screens with a strip of oilcloth in. wide sewn on the top of the canvas

so as to direct the locusts into pits, where they are destroyed; trampling by herds of

sheep or goats; dragging with bushes; beating with flails; and the use of the locust

fungus. Mention is made of an insect enemy of the locust known as Cynomia

pictifacies.

Locust destruction {Agr. Jour. Cape Good Hope, 17 {1900), No. 10, pp). 619,620,

dg. 1).—An account of brief reports by C. AV. Sparkes and Mr. Halse concerning the

distribution of locust fungus and the use of a bush harrow in destroying the young
locusts.

The apple maggot, F. AA’^. Card and G. E. Adams {Rhode Island Sta. Bpt. 1900, pp.

247
,
248).—Observations were made upon the effect of plowing underneath trees on

the prevalence of this insect. At first results were obtained which seemed to be very

promising, but on September 19, 1899, 500 apples from the trees which were under

treatment and an equal number from a neighboring tree the ground under which

had not been plowed were examined, with the result that 236 apples of the first lot

and 394 of the second lot were found affected. The infestation in the first lot of

apples was, however, not so serious as in the second lot, and the authors believe that

the method offers some encouragement.

The grape-root worm, a new grape pest in New York, M. A^. Slingerland

{New York Cornell Sta. Bui. 184, pp. 17-32, figs. 10).—

A

report of an insect injuri-

ous to grapes at Ripley, in the Chautauqua Lake grape region, was sent to the

author in September. An examination of the vineyard showed that it was set in

fertile soil and had had good care. The leaves on affected vines showed the effects

of the insects’ 'attack in the form of small holes. A number of larvae were found at

work on the roots of such grapevines, and it is believed by the author that the species

is Fidia viticida, although no specimens were reared to maturity. Brief popular notes

are given on the life history and habits of this insect.

Tortrix ambiguella and T. pilleriana, J. Jablonowski {Kiserlet. Kbzlem., 3

{1900), No. 4, pp. 269-360, pis. 3, figs. 8).—The author reviews a part of the literature

which deals with these two species, and gives a detailed account of their anatomy,

life history, habits, and food plants. Among the natural enemies of'T. ambiguella

the author mentions Anomaloii fiaveolatum, Vespa, vulgaris, and a bacterial disease

apparently due to the attack of a micrococcus. Among the artificial remedies which

were tried against these insects, mention may be made of the kerosene lamp and

pyrethrmn. The synonymy of both species is discussed in considerable detail. T.

ambiguella is said to be double-brooded in Hungary, while T. pilleriana has but one
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brood annually. Both species are permanently established in the vicinity of vine-

yards and become periodically from 4 to 5 times as numerous as usual and corre-

spomlingly injurious.

The role of insects in the forest, J. B. Smith {Rpt. State Geol. Xev: Jersey, 1899,

pp. 205-332, figs. 9).—The author gives popular accounts of a number of injurious

forest insects, among which mention may be made of gall wasps, the tulip soft scale,

bark beetles, ambrosia beetles, Prionoxystus robinire, and Lyctus st.riatus. The agency

of liirds in destroying forest injects is briefly discussed by the author, and notes are

also given on the more common insecticide methods for destroying such insects.

An outbreak of Psilura monacha, E. Wohl {IUus. Ztschr. Ent., 5 {1900), No.

23, pp. 364-366).—This insect is reported as having been unusually injurious for the

past 5 years in the forests of Obersclesien. The area which is specially devastated

by the species includes several square miles. In localities where the injuries were

unusually severe, attempts were made to check the insect by collecting the eggs and

larvpe and by the use of tar bands upon the trees. These methods, however, did not

prove very effective.

Cyanid of potash as a remedy for phylloxera, Mytilapsis fulva, andParla-
toria ziziphi, G. Floriaxo {Staz. Sper. Ayr. Ital., 33 {1900), Xo. 1, pp. 5-18).—The
author tried a number of experiments in inoculating cyanid of potash into grapevines

and citrus trees for the purpose of determining the extent to which it is absorbed by

the juice of the plant and whether it would kill insects which were feeding upon
plants at such times. When the cyanid of potash was applied at the vintage term

it was absorbed quite abundantly by the grapevines and distributed both upward and

downward from the point of inoculation. It was observed, however, that the phyl-

loxera continued to develop and multiply as on vines which were not treated.

When cyanid of potash was applied as a remedy against M. fulva and P. ziziphi on

citrus trees no benefit was observed; the jilants were somewhat damaged and the

insects were not affected.

Sprays and washes, C. W. Woodworth {California Sta. Ppt. 1898, p>p. 181, 182 ).

—

The author gives formulas and directions for preparing Paris green, kerosene emul-

sion, rosin soap, lime salt and sulphur, sulphid of potash, Bordeaux mixture, and

ammonia copper carbonate.

Experiments with insecticides and fungicides, N. G. Muker.ji {Ann. Ppt.

Sihpur Expt. Farm, 1899-1900, pp. 9, 10).—^In combating the attacks of Hispa senes-

cens upon paddy, experiments were tried with a knapsack vajiorizer and a number
of spraying bellows. The insecticides which were used included tobacco decoction,

kerosene emulsion, turmeric dust, and a powder containing ashes, lime, arsenic, soot,

and asafoetida. The last-named insecticide seemed to be very effective.

The orchard and nursery inspection law {Ohio Sta. Ppt. 1900, pp. XXVII-
AWAY).—This is a copy of a law recently passed in Ohio to prevent the introduction

and spread of the San Jose scale, other dangerous insects, and contagious diseases

affecting various trees and plants.

FOODS—ANIMAL PRODUCTION.

Report of the analyst [on the adulteration of food and drug
inspection] (2[assaehusetfs State Bd. Health Bpt. 1899-190if jyp).

603-652).—^Of the d,T35 samples of milk analyzed, 27.2 per cent were
found to be adulterated, and of the 2,615 samples of foods other than

milk, 14.8 per cent. In addition to other data relating to the subjects

discussed, the composition of a considerable number of samples of con-

densed milk is reported.
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In investig“ating’ the possibilities of tin from cans bein^ dissolved in

fruit juice or in the vinegar sometimes used in canning sardines, the

author placed sheets of tin equivalent in size to the interior surface

of a can in solutions of varying strength of malic, tartaric, citric, and

acetic acids in sealed pint glass jars. The solutions were examined at

the end of 3 months, 6 months, and 1 year. One pint of the one-

fifteenth normal malic-acid solution in 3 months dissolved 0.0197 gm.

tin; the same strength tartaric acid, 0.0216 gm.
;
and citric acid, 0.0236

gm. It was found in general that the maximum amount of tin was

dissolved at the expiration of 3 months. A fifth normal malic-acid

solution dissolved 0.0578 gm. tin; a tenth normdl solution, 0.0201 gm.

;

a tenth normal solution of tartaric acid, 0.0382 gm.
;
of citric acid,

0.0371 gm.
;
of acetic acid, 0.0019 gm. In 6 months the tenth normal

acetic acid had dissolved 0.0083 gm. metallic tin. A method for deter-

mining tin in canned goods is described.

Studies on beans, T. Kosutany {Landw. Yers. Stat., 6Jf {1900)^ No.

5-6^ l)p. Jf.63-Jt79^ pi. 1).—The author reports the composition of a

number of sorts of beans of French origin and of the same varieties

grown in Hungary, together with the weight of the beans, a chemical

study of bean oil or fat, and the results of tests of the time required

for cooking in distilled water, tap water (river water), and well water,

and water to which sodium carbonate or magnesia had been added. As
shown by the amount of water absorbed, beans cooked better in distilled

water than in tap water or well water. Although the softening of the

beans by cooking is influenced by the lime and magnesium content of

the water, it is not directly proportional to the lime content. Fresh

beans did not cook as readily as older ones. The beans cooked more
readily when soda was added to the water, and less readily when
magnesia was added.

Remarks on the use of borax and formaldehyde as preserva-

tives of food, W. D. Halliburton (British Med. Jour.^ 1900., No.

pp. i, 2; abs. in British Food Jour.., 2 (1900)., No. ^7, ])• —
In experiments by methods of artificial digestion the author found

that 1 part of borax in 1,000 parts of milk completely prevented the

curdling action of rennet and even smaller amounts of borax delayed

this action. Formaldehyde hindered very markedly the digestibility

of fibrin and starch. It appears that soaking two or three days in a

0.5 per cent solution of formaldehyde rendered the artificial gastric

digestion of fibrin almost impossible and that even soaking in 0.05

per cent of formaldehyde hindered it very much. Fresh fibrin was

digested in 30 minutes by a pepsin solution. When soaked 2 days in

a 0.05 per cent formaldehyde solution it was digested in 96 minutes

and when soaked in a 0.1 per cent solution or over, it was not digested

at all in 24 hours. Formaldehyde, even in small amounts, hindered

the pancreatic digestion of starch. The addition of 2 drops of forma-
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lin (a 40 per cent solution of formaldehyde) to a fluid ounce of milk

greatl}^ dela3^ed the curdling action of rennet. Smaller amounts hin-

dered it less, hut in ever^" case the curd formed was less firm than

ilormal.

The relation between temperature and fermentation in the

ensiling of green fodders, A. Vauchez, P. Marchal, et al. (Ann.

Sci. Agron.., 1900^ //, No. i, pj?. 1-32^ figs. 5, charts 9).—A record

is given of observations on the variations in temperature and in the

products of fermentation in silage prepared in difi'erent wa3rs. The
process of ensiling is defined as the conservation of green fodders bj"

the antiseptic products of their fermentation. The nature, intensity,

and duration of the fermentation depend upon the amount of oxygen

which gains access to the ensiled material. The main object sought

is to prevent as completely as possible the access of oxygen. The
three main factors influencing the supplj" of oxygen in the silo are (1)

the character and form of the silo, (2) the method of filling, and (3)

the weighting and packing of the silage. The pit silo is recommended
because it can be made more nearly air-tight than the above-ground

silo. The form of the silo should be as nearly as possible cubical,

with rounded corners. In order that the silage may settle uniforml}^

it is recommended that the bottom be made slightly smaller than the

top, the incline of the sides being about 5 to 10 cm. per meter. Kapid

filling of the silo is not considered advisable, since it is believed that

silage of the best quality is obtained b}^ allowing all portions of the

mass to undergo the same degree of fermentation. When this condi-

tion has been reached the material may be weighted, preferably with

soil. Plants in the flowering stage are considered to be in the best

condition for ensiling, since more mature, drier plants do not undergo

satisfactoiT fermentation, although this defect ma}^ be corrected to

some extent by wetting the material as the silo is filled. The method
of filling, wetting, and weighting should be varied with the tempera-

ture and character of fermentation going on in the silo. A certain

degree of fermentation is necessary to the production of the best

product. Too great fermentation destro}"s its value. The best silage

is as a rule obtained with temperatures between 55 and 70°. With a

temperature over 84° the silage is black and of poor quality.

Excretion of urea by the skin in health, C. C. Easterbook (Scot-

tish Aled. and Surg. Jour.., 6(1900)fiNo. 2.^pp. IW-lIfiJ).—Experiments

which have to do with the question of the effect of muscular work on

the excretion of nitrogen were made, the author himself being the sub-

ject. The efi'ect of muscular work and hot baths on the excretion of

urea hy the skin was studied. Both the work and the baths would each

induce profuse perspiration. The composition of the foods making up
the uniform diet eaten was calculated and the urine analyzed. The
urea in samples of perspiration was also determined.
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The author’s principal conclusions on the effect of muscular work on

the excretion of urea follow:

‘‘When free perspiration was induced the percentage of urea in the sweat rose and
remained liigh as long as the perspiration continued. This was most marked when
perspiration was induced by those forms of exercise which involved the free use of

the bulk of the muscles of the body, e. g., bicycling and dancing and running. In my
opinion this rise in the urea of the sweat of exercise is the direct proof of an increase

in proteid metabolism during exercise. . . . During active exercise on a fixed

diet the urinary urea gives variable readings according apparently to the degree of

concomitant j3erspiration. The cutaneous urea is always increased; the urinary urea

may also be increased, it is more often unaffected, and sometimes it is decreased, but

only when sweating has been profuse, and so has carried’ off an extra amount of urea

from the body. For a day or two after active exercise the urinary urea may rise.

This rise may be due to a continuance of the excretion of the additional urea in the

system, and to a persistence for a longer or shorter time of the stimulating effect of

exercise upon the bioplasm of the body. . . .

“The reason why the skin excretes more urea than usual during exercise is proba-

bly because it and the lungs are for the time being the naturally predominating organs

of elimination. The most obvious accompaniments of muscular exercise are an

increased respiration and perspiration. During the perspiration of exercise the skin

discharges ( 1) more water, which by its evaporation serves to carry off most of the

additional heat which is being liberated within the body as the result of the increased

oxidations; (2) more carbonic acid, and (3) more urea, which is determined toward

those organs of excretion which are predominantly active at the time, and so is dis-

charged in relatively larger quantity by the sweat glands, and in relatively less amount
by the kidneys.”

Milk and artificial foods for fattening calves, D. Dickson and L.

Malpeaux Agron.,26 (1900)^ JVo. d, pj). ^17-2Ip ^
jigs, j).—

Experiments are reported on the comparative value for fattening calves

of whole milk; skim milk and potato starch; skim milk, starch, and

a decoction of ffaxseed; skim milk and rice Hour; skim milk, rice Hour,

and a decoction of ffaxseed; whole milk with water and barle}^ meal or

ffour added; skim milk and malt flour; skim milk and artificial cream

(an emulsion of peanut oil, sugar and some other substance); skim milk

and oleomargarine; and, hay tea and flour. Among the conclusions

reached were the following: As regards the quantity of flesh pro-

duced and the quality of the meat, the best results were alwa3^s obtained

in fattening calves with pure rich milk. Of the different substances

used in combination with skim milk, the best results were obtained

with the malt preparations. A decoction of flaxseed with flour or rice

starch gave meat of a superior quality. Malt flour cooked with skim

milk constituted an economical food and gave very good results.

Oleomargarine and sugar may be used with skim milk in the same

way as starch and rice flour. Rationally employed it gave veiy good

results, but the quality of the meat produced was not of the best.

Feeding trials with work horses, J. H. Shepperd {Worth Dakota

Sta. Bui. pp. 577-587).—Timothy hay and brome grass, supple-

mented by oats were compared with horses performing the same
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amount of work. It was found that in 42 days there was an average

daily gain in weight of 0.42 Ih. on the hrst ration and 0.77 Ih. on the

second. In studying the comparative value of barle}" and oats, the

former grain was fed for 9 months to 3 horses and 2 mules, timoth}^

hay being supplied in addition to the grain. The mules did not eat

the barley with marked relish at any time although during the first 2

months, while at light work, they consumed a sufficient amount to

keep them in good condition. When the work was increased, they

could not ])e induced to eat a correspondingly increased amount of

barle\" and frequentl}" refused it altogether. An oat ration was then

given them on alternate months. The oats were eaten with apparent

relish and on this food gains in weight were made. Two work horses

were fed alternately oats and barle}% supplemented by timothy hay in

28 day periods for 252 days. On an average there was a daily gain of

0.38 lb. on oats and a loss of 0.15 lb. on barley. When malted barley

was compared with oats (the grains being supplemented b}^ oat hay)

in a test with 4 work horses, there was an average daily gain in a 49

day period of 0.49 lb. on oats, while on malted barley there w^as a loss

of 0.76 lb. A mixture of malt and bran, 2 : 1, was then compared with

oats with the same horses. The test covered two periods of 4 weeks

each. Oat hay was supplied for coarse fodder. On the oat ration

there was an average daily gain of 0.22 lb. and on the malted barley

and bran ration a loss of 0.80 lb. In this and other tests the amount
of work done by the difi'erent horses was the same. Corn and oats

were compared with 2 mules for 84 daj^s, one receiving a ration of oats

and corn, the other, of oats alone. Ear corn was used and little or

none of the cobs was eaten. The rations were so alternated that the

author believes the efi'ects of individuality were counterbalanced. On
the corn and oats there was an average daily gain per mule of 0.70 lb.

and on the oats a loss of 0.60 lb. Tests from a previous bulletin are

reprinted for purposes of comparison (E. S. R., 7, p. 801).

The author’s principal conclusions follow:

“Brome hay gave as good results when fed to work horses as did timothy hay.

Barley was not equal to oats in feeding value per pound, but was nearly as good.

INIules did not relish barley. Malted barley was not so valuable for work horses as

oats and was not equal in value to the dry barley from which it came. Corn fed in

connection with oats in the proportion of 100 lbs. of corn to 125 lbs. of oats, had
greater value than oats; 77.5 lbs. of corn equaled 100 lbs. of oats when fed to work
horses.”

Cereal breakfast foods, A. P. Bryant {Dietet. and Hyg. Gaz., 16 {1900), No. 8,

pp. 451-45S)
.—A discussion of the food value of different classes of cereal breakfast

foods as compared with other common food stuffs.

The Schweitzer system of bread making- in Paris, W. P. Atwell
(
V. S. Con-

sular Rpts., 62 {1900), No. 234, pp- 307-309).

—

A special process of cleaning wheat,

of grinding it, and of bread making is" described. A peculiarity of this process is that

the grain is ground only as needed. The cleaned wheat “passes into the mill com-
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posed of flat, circular steel prrinders, grooved in such a manner that they accomplish

the decortication of the kernel and its granulation into meal at the same time.

These grinders are movable l:)ut do not touch, so that instead of crushing tlie wheat
and producing a flour in which the starch only is retained, the outer and harder por-

tion of the wheat, containing gluten and other nutritive properties, is retained in

the flour. The bran alone is expelled.” The bread is made almost entirely by
machinery.

Banana flour {Dietet. and Hyg. Gaz., 16 {1900), No. 8, p. 466).—A brief note on
the value of banana flour.

On an apocynaceous plant yielding- larg-e edible tubers, R. T. Baker {Proc.

Linn. Soc. New South Wales, 24 {1899), pt. 3, No. 95, pp. 385-389, pis. 2, fig. 1).—

A

description is given of Parsonia x>addison i, a glabrous woody climber, producing edible

tubers, and an analysis of the tubers reported. These are known in Australia as

“native yams” and are eaten by both colonists and aboriginals. In taste, both raw
and cooked, they are said to resemble turnips.

The nutritive value of desiccated vegetables, M. E. Jaffa {California Sta.

Ppt. 1898, pp. 154-157).—The composition of samples of different sorts of evaporated

potatoes and a sample of evaporated carrots, is reported. The author discusses the

food value of this class of goods, and compares the California evaporated potatoes

with the products of Eastern manufacture.

Examination of canned fruits, G. E. Colby
( California Sta. Ppt. 1898, pp. 157-

159).—The amount of cane fruit and grape sugar in samples- of canned apricots is

reported.

Investigations of canned products, E. W. Hilgard and G. E. Colby
( Califor-

nia Sta. Ppt. 1898, pp. 159-164, dgni. 1).—An examination of spoiled canned asparagus

showed that those cans which were not what is technically known as “swells” owed
their high acidity to the fluid used in soldering the cans. Zinc and lead were also

found, the former being present in the fluid used in soldering and the latter dissolved

by the acid present. Experiments were made on the influence of heating upon the

liquor of canned asparagus, containing various amounts of soldering fluid. On pro-

longed heating the acidity of the canned contents increased materially. “This is

doubtless to be accounted for by the transformation of the characteristic crystal-

lizable ingredient of asparagus, asparagin, into aspartic acid, by the action of the zinc

chlorid [of the soldering fluid].” Analyses show that a not inconsiderable amount
of tin accompanied the zinc and usually traces of lead salts. Tests are also reported

on the comparative effect of dilute hydrochloric acid upon sheet tin of two kinds.

The authors recommend improvements in methods of soldering cans and point out

the need of sufficient sterilization.

Poisonous effects of eating meat, P. B. Rasmussen {Maanedsshr. Drylreger, 12

{1900), No. 9, pp. 329-364).—This article contains a report on investigations of a

large number of cases of poisoning which occurred in consequence of eating fresh

meat or meat in the form of sausage and other preparations. The author discusses

the pathological changes in the meat of animals affected with various diseases, and

the dangers of using such meat for food. Among the diseases thus considered may
be mentioned various fever conditions, septicaemia, and osteomyelitis. Brief notes

are given on the bacteria which were found associated with poisonous meats.

The relation of ethyl alcohol to the nutrition of the animal body, W. S.

Hall {Dietet. and Hyg. Gaz., 16 {1900) ,
No. 8, pp. 453-461).—This abstract of a paper

presented at the fifty-first annual meeting of the American Medical Association, held

at Atlantic City, N. J., June, 1900, is reprinted from the Journal of the American Medi-

cal Association. A controversial article.

Influence of alcohol on the lacteal secretion {Dietet. and Hyg. Gaz., 16 {1900),

No. 7, pp. 405, 406).—A summary of some recent work.
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Respiration experiments with, a corpulent subject, A. Schattexfroh [Arch.

Hyg., 38- {1900), No. 2, pp. 93-113, figs. 2).—The respiratory quotient was determined
undtr a number of conditions of work and rest.

Man’s power of accommodation to hig-h and low temperatures, M. Rubner
{Arch. Hyg., 38 {1900), Xo.2, pp. 120-147).—A study of the effect of climate on man.

The respiratory quotient was determined, and in some cases the excretion of nitrogen

in the urine. The effect of alcohol on carbon dioxid and water excretion at high

and low temperatures was also'studied.

Comparative experiments on the activity of the skin of Europeans and
negroes, together with observations on diet in warm climates, M. Rubner
{Arch. Hyg., 38 {1900), Xo.2, pp. 148-159).—Respiration experiments, in which

the production of carbon dioxid and water was measured, are reported with a

negro and a European. On the basis of these experiments and theoretical consid-

erations deductions are drawn regarding the kind and amount of food required in the

Tropics.

Contribution to our knowledge of proteid metabolism in children, F. lY.

Tunnecliffe and O. Rosenheim {British Med. Jour., 1900, Xo. 2076, pp. 1083-1088,

dgms. 3)^—A comparison as part of a simple mixed diet for young children was made
of milk, meat, and “plasmon,” a food product prepared from the precipitated casein

of milk. The balance of income and outgo of nitrogen was determined, and in one

case that of phosphorus. Food, urine, and feces were analyzed. The principal con-

clusions follow: Plasmon can replace meat in a mixed diet for children in proportion

to its nitrogen content. The phosphorus of plasmon can be assimilated and retained.

Greater gains in weight were made during the plasmon period than during the meat

period m the three experiments reported.

The sweet potato (Ipomaea batatas)
,
L. Bonnin {Rev. Cult. Coloniales, 7 {1900),

Xo.66, pp. 709-711).—A note on the feeding value of the sweet potato. Chemical

analyses of sweet-potato flour and other products with their nutritive ratios are

given.

Investigation of California cattle foods, M. E. Jaffa {California Sta. Rpt. 1898,

pp. 131-136).—The composition is reported of sugar-beet leaves, crowns and tops,

foxtail hay {Eriogonuin parvifoliurn), corn meal, wheat bran, wheat middlings, shorts,

mixed feed, rolled barley, rice hulls, rice, and pine nuts, as well as the protein content

of dried blood, bean meal, and macaroni flour.

Glycogen formation after inulin feeding, R. Nakaseko {Am^r. Jour. Physiol.,

4 {1900), Xo.o, pp. 246-250)

.

—According to the author’s experiments and those of

other investigators which he cites, “the glycogen-forming properties of inulin, in

the case of the rabbit at least, must still be regarded as uncertain or minimal.”

The behavior of certain artificial hexoses, A. Munch {Ztschr. Physiol. Chem.,

29 {1900), Xo. 6, pp. 493-516).—Experiments with rabbits and dogs showed that

formose, methose, and methyl glycosid served to induce a storage of glycogen in the

liver.

The source of fat in the animal organism {Hietet. and Hyg. Gaz., 16 {1900),

Xo. 9, pp.529, 530).—The possibility of the formation from fat of protein is dis-

cussed.

Can unsaponified fat be resorbed? L. Hofbauer {Arch. Physiol. \_Pfii\ger'], 81

{1900), Xo. 4-5, pp. 263-266)

.

—Experiments with dogs fed fat, artificially colored, led

the author to conclude that unsaponified fat can be resorbed in the intestine.

On the resorption of artificially colored fat, E. Pfluger {Arch. Physiol.

\_Pfiuger'], 81 {1900), Xo. 8-9, pp. 375-380).—A controversial article. The author

believes that Hofbauer’ s deductions are not warranted by the experimental evidence.

The infiuence of food and fasting upon animal heat {Dietet. and Hyg. Gaz., 16

{1900), Xo. 8, pp. 463, 464 )-—A general discussion of the subject with a citation of

some of Mosso’s experiments.
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Concerning- some quantitative relations in dig-estion by pepsin, E. Schutz

and Hi'Ppert [Arch. J^hysiol. 80 {J900), No. 8-10, pj). 470-526)

.

—An experi-

mental study of the physiology <d’ digestion, with special reference to quantitative

results.

Feeding- rice meal to pig-s, C. M. Conner {South Carolina Sla. Bui. 55,j)p. 7 ).

—

Corn meal and rice meal were compared with two lots of 3 Berkshire pigs each,

the grain ration being supplemented by skim milk. The pigs weighed about 90

lbs. each at the beginning of the test, which covered two periods of 29 and 32 days,

respectively. The rations were reversed in the second period. Considering the

results of the whole test, the average daily gain per pig on the ration containing rice

meal was 1.72 lbs.; on corn meal, 1.66 lbs.; the cost of a pound of gain in the two
cases l)eing, respectively, 3.84 cts. and 4.63 cts. A pound of gain required 2.48 lbs.

rice meal and 9.91 lbs. skim milk as compared with 2.57 lbs. of corn meal and 10.28

lbs. milk. According to the author rice meal when fed with skim milk has a value

equal to corn meal.

Special instruction in poultry culture, A. A. Brigham {Rhode Island Sta. Bui.

72, pp. 21-36, pis. 9).—The special course of instruction on the care and management
of poultry which the station offers is described.

Heredity, A. A. Brigham {Rhode Island Sta. RjA. 1900, pp. 337-346).—A popular

discussion with special reference to poultry.

DAIRY FARMING—DAIRYING.

Feeding experiments, H. J. Wing {Georgia Sta. Bid. 207-

227).—The station has conducted experiments for several years to

ascertain the cost of milk and butter production. The average pro-

duction of 9 cows for one year was 5,610.7 lbs. of milk and 278.6 lbs.

of butter. Records of individual cows are given. Four cows pro-

duced milk at an average cost of 5 cts. per gallon and butter at an

average cost of 12^ cts. per pound. The average cost of food for the 4

cows per year was $41.28 and the profit in milk was $47.26 and in but-

ter $46.29. Two other cows produced milk at a cost of 3.7 cts. per

gallon and butter at a cost of 8.37 cts. per pound. Shredded corn-

stalks was fed with bran and cotton-seed meal to one cow for one year.

The cost of food was $32.25, and the profit in milk $39.01 and in butter

$43.43. The comparative value of cotton-seed hulls and pea-vine hay

was tested with 2 cows during a period of 2 years. The nutritive

ratios of the- 2 rations were, respective!}^, 1:5.40 and 1:5.04. The
results were in favor of the cotton-hull ration, the profits being $9.26

greater per annum. ‘
‘ If the experiment serves no other purpose it

shows the wastefulness of feeding an unbalanced ration.”

The author discusses briefly the following topics: Georgia as a dairy

State, dairying the foundation of diversified farming, cotton v. dairy

farming, creameries, the future prospects of dairying in Georgia, and

selection of a dairy herd.

Milk examination and milk control, O. Bach {Ztschr. Untersuch.

JSfahr. u. Genmsmtl.^S {1900)., No. 12., pp. 819-82If).—Seventy samples

of the milk supply of Mentz were examined for filth. The range per
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liter of milk was from 3 to 42 mg., the majorit}^ of samples containing

about 10 mg. of foreign matter. The bacteriological examinaiion was

equally unfavorable,, it being “ impossible to count the colonies on the

plate cultures.”

An apparatus devised by the author for determining the filth in

milk is described and figured. This consists of a long cylinder, ter-

minating in a narrow outlet tube at the bottom, which is connected by

a rubber stopper with a test tube containing 2 or 3 cc. of water. The

c}dinder has two side tubes, one near the bottom and the other near

the middle, each provided with rubber tubes closed with pinchcocks.

The cylinder is closed at the upper end with a glass stopper. After

the milk has stood 4 or 5 hours in the cylinder the upper part, includ-

ing the cream, is drawn off through the middle side tube and the

remainder through the lower one. The dirt collects in the test tube,

only a small fraction remaining on the shoulder of the cylinder. The
latter can be washed out into a beaker after removing the test tube.

The dirt is collected on a weighed filter, washed with water, alcohol,

and ether, and dried. The addition of a little concentrated ammonia
to the milk aids the separation of the dirt. The author finds the appa-

ratus gives more accurate results than an}^ other he has tested.

Experiments with artificial cultures in making export butter,

M. Grimm {Seisin. Klioz. iLyesov.^ 196(1900)^ Mar.^pp. 565-581).—

author made experiments in ripening cream with pure cultures of

Bacillus acidi lactici (Hueppe), the cultures of Severin (director of the

bacteriological agronomical laboratory in Moscow), Hansen, Tvede,

Blauenfeld, and Weigmann, and also with a culture of his own. The
latter consists of a mixture of pure cultures of the following micro-

organisms: (1) A lactic-acid bacillus isolated from spontaneously soured

milk and cream, resembling the Bacterium, lactis acidi of Leichmann,

(2)

a coccus, and (3) a yeast.

The results of the experiments are stated as follows:

(1) The pure cultures of Bacillus acidi lactici (Hueppe) were found

absolutely unfit for ripening export butter (Holstein butter). The
taste of the butter was disagreeable, there was no aroma, and the

acidity was high.

(2) The cultures of Severin gave a good butter with satisfactory

keeping qualities, although the aroma was faint when pasteurized

cream was used.

(3) The cultures of Tvede gave a butter with an agreeable, well-

defined aroma, but not always of satisfactory keeping qualities.

(4) The cultures of Weigmann gave butter with an excellent aroma,

but its keeping qualities were poor, although its density was normal.

The number of bacteria producing the aroma exceeds that of the

lactic-acid bacteria, the former preventing the full development of the

latter.
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(5) The cultures of Hansen gave excellent results in all respects.

(6) The author’s culture gave butter with good flavor and aroma in

all cases; the density was unsatisfactory in 2 cases (of a total of 6), and
2 samples did not keep well, owing, according to the author, to the !

fact that too young cultures were taken for the first ripening. In all i

other cases the keeping qualities were quite satisfactory.^—p. fireman.
|

Grassy curd and cheese, C. E. Marshall [Michigan Sta, Bui.

ISS^jjp. lOS-WB^jigs. 9).—A study was made of a l)acillus resembling

Bacillus call communis^ isolated from gassy curd. The production of

gas in milk inoculated with this germ was very abundant and rapid at
j

37^ C. The gas contained no oxygen. In one determination 99.1 cc.
I

of the gas contained 76.96 cc. of carbon dioxid and 16.96 cc. of hydro-

gen. The nature of the remaining 5.18 cc. was undetermined. The
appearance of cheese made from milk without the use of a starter,

with the addition of a starter of the gas-producing bacillus, and with

and without the addition of a lactic-acid starter to check the effect of

the gas-producing bacillus is illustrated. The bacillus isolated by the

author measured from 2 to 5yw in length and 0.5/i in diameter. It was
frequently observed in short chains and was thought to be nonmotile.

It stained with the common aniline stains, but not by Gram’s method.

The growth of the bacillus in bouillon and milk and on gelatin, agar,

potato, oyster plant, parsnips, ruta-baga, sugar beet, onion, carrot,

turnip, and red beet is described. The indol reaction was obtained.

The optimum temperature was about 37° C. The bacillus was killed

by heating to 60° C. for 10 minutes. Subcutaneous or intraperitoneal

injections of 1 cc. of a bouillon culture were fatal to guinea pigs.

The bacterial flora of American Cheddar cheese: Its con-

stancy and distribution, J.Weinzirl [Centbl. Baht. u. Par.., 1. Alt.^

6 [1900)., No. p>P' 786-791).—Work by the author upon this subject

has been previously noted (E. S. R., 11, p. 487). In the present

experiment 62 samples of American cheese, 50 of which were Cheddar,

were analyzed. These samples were from 8 States and Canada, and

fairly represent the cheese belt extending from New York to Dakota.

The ages of the known samples ranged from 2 to 450 da3^s. The
number of species of bacteria was found to be quite limited, being

greatest when the cheeses were freshly made, and diminishing during

and after the ripening period. Cheese 3 to 12 months old was fre-

quently found to contain but a single species. Pure cultures of the

bacteria were made by the usual method of dilution, and the results

are reported in a table. A form which the author designates as Bacil-

lus lactis acidi was found present in all samples, presenting an aver-

age of 74.2 per cent of the total bacterial content. Next in number

was B. acidi lactici (Hueppe), with an average of 21.9 per cent,

though it was absent in a few samples of very old cheese. These two

forms constituted 96.1 per cent of the total bacteria found, and both
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produced lactic acid abundantly, but did not digest the casein of milk.

Another form of bacillus was of quite frequent occurrence, while a

micrococ.cus was found more rarely. The two latter differ from the

former in that they slowly peptonize gelatine, but they belong to the

lactic-acid producing group.

Of the remaining bacteria, 5 produced no apparent change in the

milk, and their presence in the cheese was regarded as accidental.

Only 1 Bacterium, of which only a single colony was isolated, corre-

sponds to Duclaux’s Tyrothrix forms.

The author concludes that the lactic-acid producing group of bacte-

ria play a most important role in the ripening of hard cheese. Their

function can not be stated positively, but it is thought likely that they

exert considerable influence upon the flavor. B. acidi lactici is a gas-

producing organism, and when present in small numbers caused no

bad effects, but in large numbers it produced the swelling which is

highly detrimental to cheese.

The duration of the life of tubercle bacilli in cheese, F. C. Har-
rison {Ann. Agr. Sidsse^ 1 {1900)., No. 9^g)p. —In this experi-

ment milk was thoroughly inoculated with solutions of pure cultures

of tubercle bacilli. Emmenthaler and Cheddar cheese were made from

the milk in the usual way, using 10 liters for each cheese. From the

time of manufacture average samples of the cheese were taken weekly.

Equal amounts were macerated in sterilized water and guinea pigs

were inoculated with the filtrate. The animals were examined weekly

and their general appearance and weight noted. After six weeks or

longer the animals were tested with tuberculin. In those diseased the

temperature sometimes rose above 2°, while in the others it never

• exceeded 0.5°. After the test the animals were killed and autopsies

made, in which the organs were closely examined with the microscope.

With the inoculations from Emmenthaler cheese from time of man-

ufacture up to from 33 to 10 days tuberculosis developed in the guinea

pigs. After 40 days from time of manufacture no evil results followed

the inoculations, the bacteria in the cheese having evident!}^ lost their

virulence. In the Cheddar cheese the germinating power of the bacilli

lasted 104 days, but after 111 days they were incapable of conveying

the disease to guinea pigs by inoculation.

The author concludes that Emmenthaler cheese may be eaten with

safety, as the period of ripening is much longer than the period during

which the tubercle bacilli in the cheese are able to reproduce them-

selves. Cheddar cheese is seldom eaten under four months from time

of manufacture, and during that time the tubercle bacilli become
innocuous. However, in order to render the cheese absolutely safe,

pasteurization of the milk is advisable.

Five samples of soft cheese were bought in the open market of

Berne. The ages of these cheeses were unknown, but they were evi-
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dently made within the last few days. Three of the samples conveyed

tuberculosis to guinea pigs by inoculation and two did not.

Practical dairying-, R. J. Redding {Georgia Sta. Bui. 49, pp. 177-205).—The
author discusses in a popular manner dairy cows in regard to breed and type, care

of cows, stable management, milking, separating and ripening cream, churning,

butter making, cheese making, feeding, dehorning, and other topics. Feeding

standards and analyses of feeding stuffs are given. The calculation of feeding for-

mulas is discussed and 19 rations for milch cows and 6 for fattening steers are

suggested.

A popular discussion of pure milk supply, C. E. Makshall {Michigan Sta.

Bui. 182, pp. 173-191).—The importance of pure milk for city trade and for the

manufacture of butter and cheese is pointed out. Observations by the author on

the condition of dairies and stables of different types are reported. Bacteriological

experiments made to demonstrate the real significance of pure milk and polluted

milk are described. - Determinations of the germ content of milk drawn under dif-

ferent conditions are given. The cooling of milk, use of preservatives, inspection

and care of cows, construction of stables and milking rooms, and various other

phases of the subject are considered at length.

Milk inspection in Leipzig {Sanikirium, 46 {1901), No. 375, pp. I4O-I44 ).—

A

consular report of the rules and regulations governing the inspection and sale of

milk in the city of Leipzig.

Cream testing, C. H. Eckles {Rpt. Iowa State Dairy Com., I4 {1900), p/p. 55-68).—

A popular article on the Babcock test for cream, covering the points of sampling,

testing, and sources of error.

Churn v. estimated results in butter making, M. A. O’Callaghan {Agr.

Gaz. Neiv South Wales, 11 {1900), No. 12, pp. 1135-1138).—-In 58 trials with milk

averaging 3.88 per cent of butter fat the loss in manipulation was 0.23 per cent.

With a ratio of 85 to 100 for calculating the amount of butter made from- the butter

fat 0.1 percent too much was obtained over the calculated results by the Gerber

test and 2^ per cent too much by the Babcock test.

Are the lactic acid producing or the Tyrothrix forms of bacteria the cause

of the ripening and of the aroma of Emmenthaler cheese? L. Adametz {Milch.

Ztg., 29 {1900), No. 48, pp. 753, 754).—An experiment is described in which 10

cheeses were made with the use of pure cultures of Bacillus nobilis and 10 control

cheeses without. The cheese was stored several months and was afterwards exam-

ined and scored. Those made with the pure cultures were of much superior flavor

and aroma.

Dairy laws of California {Rjd. California State Dairy Bureau, 3 {1899-1900), pp.

60).—A reprint of statutes relating to the sale of dairy products and the inspection

of dairies and dairy cattle.

National and State dairy laws, R. A. Peaeson
( U. S. Dept. Agr., Bureau of

Animal Industry Bui. 26, pp. 110).—This bulletin contains abstracts of National and

State dairy laws now in force and the texts of laws enacted since 1898. The princi-

pal subjects on which dairy laws have been enacted in the United States and

Canada and State standards for dairy products are shown in tables.

VETERINARY SCIENCE AND PRACTICE.

Two new pyogenic micro-organisms, E. Knein (CenthI . Ball. u.

Par.^ 1. Aht.., 28 (1900), JVo. ipiS^pp. P7-p9).—Streptococcus radi-

atus was found in the serous exudations of the diseased udder of a cow.

This fluid injected into the body cavity of guinea pigs produced a
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purulent inflammation within a few days and a local al)scess was formed

at the point of injection in which the micro-organism was found in

short or long chains in small groups or in larger spheres. The organ-

ism is readih" distinguished from Streptococcus raastiticlis. Bacterium

diptherioides was found in the purulent secretion of the udder of a cow.

The udder was afl'ected in only one quarter and the case had l)een diag-

nosed as tuberculosis of the udder. The author gives details of the

behavior of this micro-organism on diflerent culture media by means

of which it is readily distinguished from the bacillus of diphtheria.

The hereditary transmission of tuberculosis, G. Carriere

{Arch. 2Ied. Exper. et Anat. Path.. Paris^ 1. ser.^ 12 {1900)^ JVo. 6^p>p.

782-787).—In order to determine the influences of tubercle toxins

upon the constitution of the young of animals, the author conducted a

number of experiments in inoculating guinea pigs. Five series of

experiments were conducted in which the guinea pigs received the dis-

tilled product of cultures of the tubercle bacillus, the residue of the

distillation of these cultures, an ether extract of the bodies of the

tubercle bacillus, a toluol extract of the bodies of the tubercle bacillus,

and a xylol extract of the same structures. The inoculations were

given several months before the period of gestation began, and as a

result of inoculation the }mung were born in diminished numbers and

either dead or with feeble constitution. The author concludes from

these experiments that tubercle toxins influence gestation in lessening

the number of the young, in causing the death of the fetus, the prema-

ture death of the young, or a weakened constitution. Further experi-

ments with young animals born under these conditions indicated that

they are more sensitive to tuberculosis than normal animals.

Tuberculosis and its management, C. E. Marshall (Michigan

Sta. Bui. 18d^ p>2). 207-266^ Jigs. 7).—Fifty specimens of milk secured

from diflerent parts of the State were tested for the presence of

tubercle bacilli. Of these samples 16 came fi’om cows which had

reacted to tuberculin and in only one case was tuberculosis produced

in guinea pigs from these samples. The milk of tuberculous cows at

the college was frequent!}" submitted to tests with the result that only

one sample of tuberculous milk was found. This sample came from a

COW which died a few days afterwards of generalized tuberculosis. A
post-mortem examination of this animal showed the presence of the

disease in the udder. Of 13 tuberculous cows which were tested for

the presence of tuberculosis in the udder only one showed signs of

the disease in this organ. In order to study the distribution of the

tubercle bacillus in milk and its products, the author secured lung

tissue from a tuberculous cow and mixed 1 lb. of the juice pressed from
this lung with 120 lbs. of milk. This milk was then passed through

the separator and subsequently an examination was made of the slime,

the skim milk, cream, butter, and buttermilk which w"ere obtained

from the milk. The number of tubercle bacilli found in each of these
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products is tabulated by the author. All of the products, including-

the expressed juice and the milk before separation, were used in inocu-

lating guinea pigs, with the result that a virulent type of tuberculosis

was produced in every case. Pigs fed with skim milk and buttermilk

developed generalized tuberculosis within 6 months. The author

believes that the milk of tuberculous cows ma}^ contain the tubercle

bacillus and that this organism may find its way into all the milk

products.

A number of experiments were conducted in feeding to pigs tuber-

culous meat in the form of glands. About 50 per cent of the pigs

fed with such material developed tuberculosis. The author gives a

detailed history of tuberculosis in the college herd since 1889, when
the animals were first examined. All animals which gave a reaction

to tuberculin on more than one occasion were subsequently shown to

be tuberculous. The records of the herd show that the disease is

seldom or never transmitted directly to ofifspring but that infection of

calves usually occurs after a year or two. The author recommends
that milk should be pasteurized by heating momentarily to a tempera-

ture of 85° C. or by subjection to a temperature of 68 to 70° C. for

20 minutes. The author’s suggested method for managing tuberculosis

is essentially that of Professor Bang.

New procedures in vaccination against symptomatic anthrax

of cattle by association of an immunizing serum and virus, S.

Arloing {Conijyt. Rend. Acad. Sci. Paris
^
131 {1900)^ JPo. 5, BIO-

SES).—During experiments on sheep, it was found that an active

immunity could be produced by inoculating with a dose of serum,

followed by a dose of the fresh virus, but that it was impossible to rely

upon analogous results from injections with a mixture of the virus

and serum. When experiments along the same line were extended

to cattle, it was found that more satisfactory results were obtained by

inoculation with the mixtures. A certain amount of resistance was

conferred upon cattle by inoculation with 1 cc. of serum mixed with

0.2 cc. virus, or with a mixture of 0.5 cc. serum and 0.2 cc. of virus.

It is possible, therefore, to immunize cattle against blackleg by means of

inoculation with the serum and virus, either separately or in mixtures.

Immunity to symptomatic anthrax after the injection of a pre-

ventive serum and natural virus, either separately or in mixtures,

S. Arloing {Coinjpt. Rend. Acad. Sci. Parris^ 130 {1900)^ No. 15^ pp.
991-99If).—III a previous communication the author demonstrated the

fact that blood serum from a strongl}^ immunized cow confers a passive

immunity upon sheep. The immunity produced by the injection of

serum is of short duration. In the author’s experiments it had entirely

passed away by the eighth day. The immunity produced by serum

may be strengthened and rendered more durable by subsequent

inoculations with a lethal dose of fresh virus.
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Experiments were tried in the production of immunit}^ means of

injections with mixtures of the blood serum of immunized animals and

.fresh virus. Ten animals which were treated with dilferent mixtures

of -these substances are reported upon by the author, and it appears that

nine out of this number died when exposed to symptomatic anthrax.

The author concludes from his experiments that it is a comparatively

eas\^ matter to produce immunity in sheep by means of the injection

of blood serum and later of active virus. No satisfactory results were

produced, however, b}" injections of mixtures of the serum and virus

in any proportions which were tried b}^ the author.

The dissolution of the anthrax bacillus, G. ^Ialfitaxo
( Conipt.

Rend. Acad. Sci. Paris., 131 {1900)., Alj. A RP- 295-298).—Degenera-

tive forms of the anthrax bacillus have long been observed in old cul-

tures or in cultures upon unfavorable media. Ender such conditions,

the anthrax bacillus dissolves rapidly and loses its form. Such

dissolution is believed by the author to be a spontaneous process

due to the presence of a proteolytic diastase in the cell. Cultures

heated for 10 minutes at a temperature of from 55 to 60^ C. dissolved

more rapidlv than those which are maintained at a normal tempera-

ture. A number of antiseptic substances, such as corrosive sublimate,

formaldehyde, and cyanid of potash, kill the protoplasm of the bacillus,

but hinder the action of diastases at the same time. The author believes

that a number of unfavorable conditions ma}" result in the same rapid

action of the diastase found in the cell of the bacillus and in its con-

sequent dissolution.

Investigations on the influence of the substratum upon the

action of disinfectants toward the spores of anthrax bacillus,

U. Otsuki {Hyg. Rundschau., 10 {1900)^ No. pp. 153-17d).—Cul-

tures of anthrax bacillus were kept until abundant spore formation

began to take place, when the material was brought in contact with

the following substances and allowed to dry upon them: Silk threads,

wool threads, pigeon feathers, rabbit hair, silk clothing, leather, wood
of the fir tree, filter paper, cotton, glass beads, cover glasses, and gar-

nets. The materials thus covered with the spores of anthrax bacillus

were then subjected to disinfection by diflerent methods, among which

the most important were steam and a 5 per cent solution of carbolic

acid. A table is given showing the difierent lengths of time that

spores lived upon the different substances. The results of this study

may be stated as follows: The resisting power of anthrax spores

depends upon their origin and their age. The spores retain their

resisting power, unchanged for a long time, if kept dry at a low tem-

perature. The temperature at which spore formation took place has

no influence upon the resistance of the spores. The action of the dis-

infectants depends upon the structure of the materials upon which

spores are dried. Spores which are attached to porous substances are

19607—No. 10 7
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not so easih’" destroyed as those upon smooth surfaces. For purposes

of study the ]>est material on which to dry spores is pure quartz sand.

Notes on roup, H. W. Marshall (Rhode hiand Sta. Rj)t. 1900^

pj). 233-^Jfh)-—From diseased chickens 6 forms of bacteria were
isolated in pure culture, and an experiment was conducted in attempt-

ing to inoculate other chickens by means of these cultures. During

this experiment 12 hens were arranged in 6 pairs, and each pair received

daily in drinking water a portion of one of the pure cultures. After

6 weeks of this treatment all the chickens remained healthy. The
chickens from which the original roup material was taken were

afi'ected in the nostrils and eyes, but did not 'show any diphtheritic

membrane in the throat. Both of these chickens subsequent!}^ died.

Since it was suspected that the roup organism might develop more
vigorously on a medium prepared out of chicken meat, the author used

a medium known as rooster agar.

In order to determine the extent of natural transmission of roup, 6

pullets and 1 hens were confined with a roupy hen, and the eyes of the

healthy fowls were rubbed daily with the exudate from the sick bird.

All fowls were permitted to drink from the same receptacle. During

2 months 2 of the pullets died and 2 others showed slight swellings

about the eyes. None of the 1 more vigorous ones became sick. The
author made a microscopic examination of roup tissue taken from the

eyes and throat of diseased fowls. Besides various bacteria found in

this material, a smaller number of rounded, deeply stained bodies

were distinguished, and it is suggested that these may prove to be some
form of protozoa. An attempt was made to secure pure cultures of

this round organism without success.

In order to obtain experimental evidence on the question of the

identity of the roup organism with the diphtheria bacillus, a number of

fowls were confined and fed daily with bouillon cultures of Bacillus

dijRitheriu. After 6 weeks the fowls were killed and found to be free

from diphtheria. Later I hens were inoculated subcutaneously with

virulent cultures of the diphtheria bacillus, but no case of diphtheria

was developed in the hens.

The susceptibility of certain species of animals to the organism

of hemorrhagic septiceemia of ducks and chickens, A. Babieaux

( Com2?t. Rend. Soc. Biol. Paris, 52 (1900), No. 7,2B' NO-158).—In ducks

and chickens the disease is easily produced by ingestion of cultures

or food substances in which the organism is mixed. Death takes

place within from 30 to 18 hours without symptoms except diarrhea

near the end of the period. In the pigeon death results within

about the same length of time after eating cultures of this' organism.

The rabbit is very susceptible, and contracts the disease either by

ingestion of the organism or by inhalation. In the latter case pulmo-

nary lesions appear.
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The diseiit?e can be transmitted to the guinea pig by ingestion,

inhalation, or h}^podermic injection. The white rat succumbs after

about 30 hours to inoculation of pure cultures of this organism. In

the dog the results of an inoculation are less constant. Intravenous

inoculations are always fatal within from 30 to 72 hours. Frogs

maintained at a temperature of from 25 to 28° C. succumb rapidly to

hypodermic or peritoneal inoculations.

The repeated passing of the organism through animals increases its

virulence. In the case of the rabbit it was observed that repeated pas-

sages through the rabbit increased the virulence of the organism for

the rabbit, but did not alter its virulence toward the pigeon to a notice-

able degree. Repeated doses of sterile cultures produced an immunity

through a hypodermic inoculation in the rabbit and guinea pig.

Tests of various antiseptics, F. T. Bioletti {^California Sta.

R]jt. 1898^ jyj). 170-173).—An analysis Avas made of a substance called

Puritine, for which high claims were made as to its antiseptic power.

It was found not to contain chlorin and bromin, as claimed by the

manufacturers. Puritine Avas compared Avith a number of other anti-

septics, such as bittern water, aluminum sulphate, aluminum chlorid,

boracic acid, and calcium chlorid. Various quantities of these antisep-

tics Avere placed in sterilized flasks containing ordinary beef bouillon,

and they Avere then inoculated with putrefactiA'e bacteria. The slight

antiseptic power of Puritine was found to be due largeh’ to the alumi-

num chlorid which it contained. This substance, howeAmr, was found

to be far too expensAe for practical application.

Sea Avater, to which aluminum sulphate Avas added in the proportion

of 55 lbs. to 100 gal., Avas found to be an efl'ective antiseptic in pre-

Amnting decomposition, when used in the ratio of IS gal. to 100 gal.

of ordinaiw sea water. A test of an extract of California laurel

( Umhellidaria califoniica) showed that this substance had no appre-

ciable efiect in checking the growth of bacteria.

Alcohol fumes as a disinfectant, W. von Brlnn {CentU. Baht. u.

Par.^ 1 28 {1900). Po. 10-11^ pp. 309-315. figs. 2).—The author

conducted a number of experiments to determine the disinfectant

power of alcohol fumes upon anthrax bacillus. The material used in

these experiments came from agar cultures from three sources. The
anthrax bacillus Avas dried upon the surface of silk threads and in this

condition exposed to the action of fumes from alcohols of diflerent

concentration. It was found as a result of these experiments that 10

per cent alcohol has but little efl'ect upon the anthrax bacillus, while a

25 and 50 per cent alcohol gave ofi' fumes which were considerably

more actiA^e. The best results were obtained from the fumes of a 75

per cent alcohol. When 95 per cent alcohol was used it was found that

the fumes had no e fleet on the anthrax bacillus. These results indi-

cate that alcohol fumes are most efl'ectAe as disinfectants when mixed
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with a certain percentage of water and that when the fumes contain a

very small water content, as in the case of a 95 per cent alcohol, the

spore membranes of the anthrax liacillus resist the action of these

fumes for the reason that not enough water vapor is present to soften

them.

Texas fever [Arch. TT7.ss. u. Prakt. Thierh., 27 {1900), No. 1-2, pp. 41-85).—This

article contains a report to the veterinary service of Germany on the nature of Texas
fever. A critical review is given of the American and other literature on the sub-

ject, and it is stated that further investigations are to be made for the purpose of

determining whether Texas fever may l^e transmitted by the meat of diseased

animals. .

Cattle ticks and Texas fever, R. J. Redding {Georgia Sta. Bui. 49, pp. 228,

229).—For preventing the development of Texas fever in northern cattle imported

into the South, the author recommends the destruction of cattle ticks on southern

pastures. It is urged that this can be accomplished by a rotation of crops and by
an inspection of southern cattle twice each week. At such inspections the mature

ticks can be removed by hand and the infested parts of animals may be rubbed
thoroughly with a mixture of 4 lbs. axle grease’ to 1 lb. of kerosene and other similar

mixtures.

Generalized tuberculosis, R. Burggeaf (Ztsc/rr. Fleischu. Milchhyg., 11 {1900), No.

3,pj. 7P).—In one case of tuberculosis in the cow, it was found that a marked lameness

which had been noted for some time before death was due to the presence of the

tubercle bacillus in the body of one of the dorsal vertebrae.

Fetal tuberculosis, C. Schroeder {Ztschr. Fleisch u. Milchhyg., 11 {1900), No. 3,

pp. 79, 80)

.

—In the case of a cow which had tubercular lesions in the lungs, liver,

spleen, and mammary gland, small tubercles were found in the jiiortal, mediastinal,

and bronchial glands and in the spleen of the fetus.

Regulations for the control of tuberculosis in cattle {Tijdschr. Veeartesenijk.

Maandhlad, 28 {1900), No. 3, pp>. 124-135).—A detailed statement of government

regulations concerning methods for ^ireventing the spread of this disease.

A simple method of holding the thermometer during tuberculin tests,

Frank {Deul. Thierdrztl. Wchnschr., 8 {1900), No. 48, pp. 431, 432).—According to

this method of keeping a thermometer in place, a single stitch is taken in the animal

tissue, which is said to require but little time and to hold the thermometer firmly.

The technique of taking the temperature during tuberculin tests in large

herds of cattle, Geundmann {Deuf. Thierdrztl. Wchnschr., 8 {1900), No. 48, pp. 439-

431, figs. 4)-—This article contains brief notes on the various factors which are con-

cerned in giving reliable or unreliable results from tuberculin inoculations, and reports

the results of the use of various mechanical devices for holding the thermometer

in place.

Tuberculosis in horses, H. Markus
(
Tijdschr. Veeartesenijk. Maandhlad, 28 {1900),

No. 3, p>p- 97-113).—The author gives a detailed description of the clinical symptoms

and results of post-mortem examination and microscopical study 'of two cases of

tuberculosis in horses. The temperature was somewhat elevated, reaching as high

as 40.4° C. A number of tuliercles were found in the spleen, the liver was somewhat

enlarged, and the mesenteric and lumbar glands were affected. No gangrenous

abscesses were found in the lungs. The tubercle bacillus was found in all pathological

lesions. The evidence obtained from a study of these cases indicates that the focus

of infection was located in the alimentary tract or its appendages.

Tuberculosis in pigs {Jour. Agr. and Ind., Soidh Australia, 4 {1900), No. 4, PP-

345, 346).—A butcher imrchased 11 pigs and fed them upon the offal from slaughtered

cattle and sheep. Of these 11, 9 died after about 4 months, and the other 2 were

diseased at the time of examination. An examination of these pigs showed the
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presence of well marked tuVjercular nodules as large as pigeons’ eggs in the lungs, and

tubercles of various sizes in the liver. The lymphatic glands were also attacked. A
.bacteriological study of these tubercles determined the presence of the tubercle

bacillus.

Experimental tubercular mammitis in the g-uinea pig, L. Nattax-Laerieu

{Compi. Rend. Soc. Biol. Paris, 52 {1900), No. 37, p>. 1024 )
.—By direct injection of the

fluid containing the tubercle bacillus into the mammary gland of the guinea i)ig, it

was found that a local tubercular abscess was produced within a short time. Indu-

rated tuberculosis developed in the glands within from 4 to 5 days, and at the end

of 2 weeks a true abscess was formed of considerable size. The experiments indicated

that the mammary gland of the guinea pig, like that of domestic cows, is especially

susceptible to this disease.

The influence of an inoculation of virulent tubercle bacilli in the dog
upon the agglutinating power as determined by a previous inoculation of

attenuated bacilli, S. Arloixg and P. Courmont
(
Compt. Rend. Soc. Biol. Paris, 52

{1900), No. 37, pp. 1025, 1026 )
.—The authors had previously noted that the serum of

tuberculous animals in the last stages of the disease was often deprived of an aggluti-

nating power toward the tubercle bacillus. Further experiments were conducted

for the purpose of determining the cause of this phenomenon. During the study it

was found that virulent bacilli injected into animals which were free from tubercu-

losis did not cause the appearance or increase of the agglutinating power, as was the

case in inoculations with attenuated bacilli. Inoculations with attenuated tubercle

bacillus in a dog produced a considerable increase of the agglutinating power and

conferred upon this animal a certain resistance to subsequent inoculations with

virulent bacilli. Virulent bacilli inoculated into dogs which had previously received

attenuated bacilli caused a slight decrease in the agglutinating power.

Liver disease in calves, D. Hutcheox {Agr. .Tour. Cape Good Hope, 17 {1900),

No. 10, pp. 602-605 ).—The author reports a number of observations on this disease

which indicate that it may be carried from farm to farm by affected calves. The
disease appears to be of a contagious nature, but the pathogenic organism has not

been isolated. Post-mortem examinations of calves dead of this disease show a con-

gestion of the mesenteric blood vessels and a striking paleness of the muscular tissue,

which emits a characteristic odor.

Kidney spot of calves, K. Vaerst {Arch. Wiss. n. Pralt. Tkierli., 27 {1900), No.

1-2, pp. 110-126, Jigs. 12 ).—^^The author investigated the nature of certain white spots

sometimes found on the kidneys of calves and often considered to be of a pathological

nature. Such spots were found by the author to be normal phenomena occurring in

about 5 per cent of slaughtered animals. The spots are believed to be due to certain

processes in the development of the kidney from an embryonic condition. Experi-

ments with unspotted and spotted kidneys indicated that the taste was not badly

affected by the presence of the spots.

Diseases of sucking- calves, C. O. Jexsex {Maanedsskr. Dyrlseger, 12 {1900), No. 8,

pp. 297-306 )
.—The author gives a brief account of the diseases to which young

calves are especially susceptible, and classifies them into the three groups—accidental

diseases, infectious diseases, and digestive disturbances.

Combating bog cholera, U. De Mia {Gior. R. Soc. Accad. Vet. Itcd., 49 {1900),

No. 50, pp. 1179-1183 ).—The author reports the results of experiments in preventive

inoculation against hog cholera. Vaccination according to the method of Perroncito

was without harmful effects in any case, and produced favorable results in the

immunity of treated animals. Of 21 hogs which were vaccinated in one locality, 1

died, while 19 out of 22 check animals died. In another place, 1 out of 15 vaccinated

hogs died, while 6 out of the 19 check animals succumbed to the disease. The
average mortality from vaccinated hogs according to the author’s experience was
9.67 per 100, while that of untreated hogs was 33.68 per 100.



994 EXPERIMENT STATION RECORD.

Protective inoculation against hog cholera, Foth {Berlin. Thierdrztl. Wchnschr.,

1900, No. 4S, pp. 566-568).—The author reports the results of inoculating 4,909 pigs.

The value of Landsberg and Prenzlau vaccines in actual cases of hog cholera is

believed to be problematical. No reaction occurred in any of the cases of protective

vaccination, and it was observed that hog cholera did not appear among herds which
had been previously vaccinated with Susserin.

The sale and purchase of animals affected with contagious diseases, P.

Bruno {Gior. R. Soc. Accad. Vet. Ited., 49 (1900), No. 50, pp. 1187-1190).—The author

gives a brief discussion of the extent of traffic in diseased animals, and suggests the

desirability of a law regulating this business.

The pathological anatomy of pigeon pox, P. Polowinkin {Arch. u. Prakt.

Thierh., 27 {1900)
,
No. 1-2, pp. 86-109, pi. l,figs. 9)

.

—This disease has been known by
a great variety of names, of which the author prefers Vlpithelio'ma contagiomm. The
results of the author’s investigations may be briefly stated as follows: The disease is

of a benign nature and is not related to the smallpox of mammals. The swellings

which are characteristic of the disease are to be considered as products of degenera-

tion and not as tumors caused by parasitic organisms of animal nature. Micro-

organisms are found in these swellings, and the disease may be produced by inocula-

tion of healthy birds with such organisms. The serum of pigeons which have
recovered from the disease has the property of agglutinating the pathogenic organism.

TECHNOLOGY.

The manufacture of starch from potatoes and cassava, H. W.
Wiley .( U. S. Dejot. Acjr.^ Dimsion of Chernlstry Bui. 58^ pp. pis.

8^ figs. 17 ).—This bulletin reports observations and data on the manu-

facture of starch from potatoes in Maine and other parts of the United

States, together with descriptions of machinery and processes for the

manufacture of starch from potatoes and cassava. The bulletin treats

of the amount of potato starch produced, the soil, fertilizers, and

methods of culture employed in regions where potatoes are grown
for starch making, especially in Aroostook County, Maine, the chem-

ical composition of the potatoes grown, the use of potatoes for alcohol

making, the microscopic appearance and the uses of the starch pro-

duced; and of cassava as an article of food, microscopic forms of cas-

sava starch, culture of cassava, plans for a cassava or potato starch

factoiy, and present status of the cassava industry in Florida.

The totalproduction of potato starch in the United States in 1899 was

15,500 tons, of which 9,000 tons was made in New Hampshire and

Maine (6,000 tons in Aroostook County), 400 tons in New York, and

6,100 tons in Wisconsin and other Western States. The analyses

reported show that the starch content of Maine-grown potatoes is not as

large as that of potatoes ordinarily used for starch making in Germany
and other parts of Europe. This is believed to be due to the fact that

potatoes rarely mature naturally in Aroostook County, but the tops

are usually killed by blight or frost. As a result the maximum starch

is probably not developed.

The composition of American wines, W. D. Bigelow {U. S.

Dept. Ayr., Dimsion of Chemistry Bui. 69^ pp. 76).—This is a com-
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pilation of 845 analyses made by the Division of Chemistry, and in

various parts of the country, accompanied b}" statements regarding

the interpretation of the analytical results and a description of the best

methods now in use for the analysis of wines. Attention is called to

the fact 'Ahat these analyses are not to be accepted in anv way as

expressing the quality of the American wines produced to-da}^ hy the

competent wine makers in wineries conducted in accordance with the

latest scientific principles of fermentation and ripening.’’ The com-

pilation is intended to be mereh" introductory to careful chemical

studies of “all the t3^pical American wines and their chief character-

istics,’’ which it is proposed to take up at once.

Report on the wines made from grapes grown on alkaline soils

of Algeria, L. Roos, E._ Rousseaux, and J. Dugast {Ann. Sci. Agr(m.^

1900., //, A'os. 276-320; 3.,]jp. 321-337).—The author concludes

from an extensive series of observations that vines growing on alkaline

soils may produce grapes containing a high percentage of chlorid

without showing sluj s^miptoms of injuiy themselves. Different inves-

tigators have maintained that 0 .

2

to 0. 35 gm. of sodium chlorid per liter is

the maximum content for normal wine, but the author has observed

much larger proportions of the chlorid without aii}^ accompaiying

injuiy to the vines. There was no constant relation between the pro-

portion of chlorids in the wine and in the soil on which the grapes

were grown, nor between the chlorin and the other constituents of the

wine. The amounts of the various saline substances in the grapes

seemed to be determined veiy largely by the climatic conditions, vigor

of growth of the vines, etc. The author is of the opinion that the

salts are contained mainl}" in the seeds.

Wattle barks for tanning, J. H. Barber {California Sta. Rpt.

1898^ pjj. 227-230).—This article gives measurements of typical trees,

tannin content of the bark of stems, branches, and large roots, and

practical tanning tests of the bark of tanbark acacias {A. pycnmitha.,

A. decurrem, and A. mollissima), planted at the forestiy station at

Santa Monica. The results of the tanning determinations are given in

the following table:

Determinations of tanning material in black and golden vmttles.

Water in
Tannin.

air-dried
substance.

Air-dried
substance.

Water-free
substance.

Acacia decurrens (Black Wattle):
Bark from main stems

Per cent.

6.53
Per cent.

42. 48
Per cent.

45. 83
Bark from branches 8.26 36. 57 39.98
Bark from large roots 5.28 31.35 33. 10

Acacia mollissima (Black Wattle);
Bark from main stems 7.60 45. 98 49.76
Bark from branches 8.02 42. 98 46.66
Bark from large roots 7.89 32. 37 35. 18

Acacia pycnantha (Golden Wattle):
Bark from main stems 9. 32 41.80 46.09
Bark from branches 8. 67 38.66 42.34
Bark from large roots 7.10 47.02 50. 58
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Practical tests of the barks in tanning* “light russets” from sheep-

skins gave the following- results: One hundred pounds of air-dried bark
of A. decurrms tanned 106 lbs. of leather, while the same amounts of

A. mollissima and xi. pycnantlta bark tanned 112 and 96 lbs., respec-

tively. These results coincide approximately with the relative per-

centages of tannin found by analysis of the air-dried barks.

Uses of wood pulp {Special U. S. Conmlar Rpts., 19 [1900, ^jp. 517 ).—A series of

reports are given on the uses and manufacture of wood pulp in various countries.

The use of grape leaves for imparting* special aromas to wines, N.

Passerini and P. Fantechi {Siaz. Sper. Agr. ItaL, 33 {1900), No. 5, pp. 436-440 )
.—

A

number of experiments are reported in which extracts of grape leaves from well-

known varieties were added to the fermenting must of wines in order to ascertain the

validity of the claim that the flavor and bouquet of wine could be influenced in such

a manner. So far as these experiments go, there seems to be nothing to indicate that

the aroma which characterizes certain varieties of Italian wines could be imparted to

other wines by the addition of extracts from the leaves.

The influence of temperature, acidity, and density of must on its fermen-
tation by various ferments, G. Gelm {Siaz. Sper. Agr. ItaL, 33 {1900), No. 2, pp.

172-182).

Rational methods of vineg*ar making* and their control, J. Bersch {Der

ratiomlle Betrieh der Essig-Fabrication und die Controle derselhen. Vienna, Pesth, Leip-

sic: A. Hartleben, 1900).

The raw materials of the plant kingdom, J. Wiesner {Fie Rohstoffe des Pfian-

zenreiches. Leipsic: W. Engelmann, 1900, ed. 2, rev. and enl., vol. 1, pp. 795, figs. 153).

STATISTICS—MISCELLANEOUS.

Annual Report of California Station, 1898 {Ccdifornia Sta. Rpt. 1898, pp.

367 ).—This contains the organization list of the station; a financial statement for the

fiscal year ended June 30, 1898; a report of the director; discussions on preparatory

teaching in agricultural colleges, by E. W. Hilgard, and on farmers’ institutes, by
E. J. Wickson; miscellaneous articles abstracted elsewhere; lists of donations and

exchanges; brief abstracts of several bulletins of the station; and reprints of Bulle-

tin 119 of the station on vine pruning (E. S. R., 9, p. 949), of Bulletin 124 of the

station on lupines for green manuring (E. S. R., 11, p. 534), and of a station circular

on the extermination of weeds (E. S. R., 12, p. 350).

Eighteenth Annual Report of New York State Station, 1899 {New York

State SVi. Rpt. 1899, pp. 503 ).—This contains the organization list of the station^ a

financial statement for the year ended September 30, 1899, a meteorological record

noted elsewhere, and rejwints of Bulletins 158-173 of the station on the following-

subjects: Combating the striped beetle on cucuihbers (E. S. R., 11, p. 269); the

forest tent caterpillar (E. S. R., 11, j:). 865); report of analyses of commercial fer-

tilizers for the spring of 1899 (E. S. R., 11, p. 917) ;
treatment for gooseberry mildew

(E. S. R., 11, p. 945); leaf scorch of the sugar beet, cherry, cauliflower, and maple

(E. S. R., 11, p. 1058) ;
the New A^ork apjAe-tree canker (E. S. R., 12, p. 59) ;

notes

on various jilant diseases (E. S. R., 12, p. 55); report of analyses of Paris green and

other insecticides (E. S. R., 12, p. 67); commercial feeding stuffs in New A’ork

(E. S. R., 12, p. 169); a fruit-disease survey of the Hudson Valley in 1899 (E. S. R.,

12, p. 154); director’s report for 1899 (E. S. R., 12, p. 198); fertilizing self-sterile

grapes (E. S. R., 12, x>. 240) ;
common diseases and insects injurious to fruits (E. S. R.,

12, i:>. 271); animal food for xwultry (E. S. R., 12, j). 276); the efliciency of a con-

tinuous pasteurizer at different temxDeratures (E. 8. R., 12, p. 287), and report of
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analyses of commercial fertilizers for the fall of 1899 (E. S. R., 12, p. 226). The

detailed analyses of commercial fertilizers are omitted in the reprints of Bulletins

160 and 173.

Nineteenth Annual Report of Ohio Station, 1900 {Ohio Sta. Bpt. 1900, pp.

A'A'r).—This contains the organization list of the station, a financial statement for the

fiscal year ended June 30, 1900, and a report of the director reviewing the work of

the station during the year, discu^'ing the relation of the station to the agriculture

of the State, and giving a list of acknowledgments.

Annual Report of Oregon Station, 1896 {Oregon Sta. Rpt. 1896, pp. 16, 17, 19-

21, 27, 28).—These pages contain notes on the work and needs of the station and a

financial statement for the fiscal year ended June 30, 1896.

Annual Report of Oregon Station, 1898 (
Oregon Sta. Rpt. 1898, pp. 15-68)

.

—
This contains a brief review of station work by the director; a financial statement

for the fiscal year ended June 30, 1898; a report of the agriculturist reviewing the work

of the year and summarizing the results of experiments reported in j>revious publica-

tions of the station (E. S. R., 9, p. 867; 10, pp. 635, 674, 675, 684, 686) ;
a report of the

chemist, noted elsewhere; a report of the entomologist, giving notes on various insects

studied during the year
;
a report of the botanist, giving brief notes on Oregon weeds,

plant diseases, native clovers, parasitic fungi, etc.
;
and a report of the horticulturist

outlining the experiments undertaken during the year.

Annual Report of Oregon Station, 1899 {Oregon Sta. Rpt. 1899, pp. 13-36).—
This includes a report of the director, a financial statement for the fiscal year ended

June 30, 1899, and reports of the heads of departments reviewing the different lines

of station work, and giving briefly some of the results obtained. The report of the

chemist is noted elsewhere.

Annual Report of Oregon Station, 1900 {Oregon Sta. Rpt. 1900, pp. 12, 13,

17-32).—This includes a report of the director, a financial statement for the fiscal

year ended June 30, 1900, and outlines of station work by the heads of departments.

Experiments with sorghum are noted elsewhere.

Thirteenth Annual Report of Rhode Island Station, 1900 {Rhode Island Sta.

Rpt. 1900, pp. 203-383).—This includes the organization list of the station; a report of

the director reviewing the work of the station during the year and giving notes on

the amiual meeting of the Association of American Agricultural Colleges and Experi-

ment Stations; a list of station publications during the year and notes on the station

staff; departmental reports reviewing in detail the different lines of station work and
containing articles noted elsewhere in this issue; a financial statement for the fiscal

year ended June 30, 1900, and list of donations, exchanges, and of the publications

of the station since its organization.

Annual Reports of the Department of Agriculture, 1900 (
V. S. Dept. Agr.

Rpts. 1900, pp. 297)

.

—Executive reports.

Press bulletins {Ohio Sta. Bui. 120, pp. 263-274)-—This includes reprints of the

press bulletins issued during the year which have not already been incorporated in

the regular bulletins. Following are the subjects treated; Stomach worms in sheep,

a comparison of factory-mixed and home-mixed fertilizers, fall treatment of insect

pests, fall plowing v. white grubs and wireworms, free distribution of sorghum seed,

comparison of varieties of potatoes, the soy bean a substitute for clover, spring treat-

ment of fields where wheat has been destroyed by the Hessian fly, the onion thrips,

San Jose scale, tree and plant diseases, the cankerworm, suggestions to orchardists

for destroying the San Jose scale, and black knot and peach yellows.

Announcement to New Mexico ranchmen and list of bulletins, F. W. San-

ders {New Mexico Sta. Bui. 36, pp). 29-32).—Brief statements relating to the equipment
and work of the station, a subject list of station publications, and the organization

list of the station.
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Kansas College and Station.—Herbert F, Koberts has been appointed botanist

to succeed A. S. Hitchcock, resigned. The legislature has made a total appropriation

for two years of $202,253.40. Of this amount $20,493.40 is made immediately avail-

able, $5,000 being for the purpose of refitting the old chemical building, recently

burned, for a gymnasium, and nearly $15,000 to cover a deficiency occurring in the

fiscal year 1899. Seventy thousand dollars is given for a new physics and chemistry

building, and $10,000 for additions to the library. The farm department receives

$7,000 in 1902 and $2,000 in 1903, and $2,000 a year is given for farmers’ institutes.

These liberal appropriations will place the college in better financial condition than it

has ever been before. Last year a bill passed Congress granting to the State of Kansas

the abandoned Fort Hays military reservation, located in Ellis County, for the pur-

pose of establishing an experiment station there under the supervision of the State

station, and a western branch of the State normal school. The State legislature has

accepted the reservation and has a])propriated to the college $3,000 a year for two

years for carrying on experimental work. The reservation contains 7,600 acres of

land, and represents the different soils and other conditions of western Kansas. It is

thought to give “ the finest opportunity ever offered for field tests on a large scale

that are applicable for the farmers of the entire western half of the State.”

Minnesota University and Station.—In addition to appropriations for current

expenses of the department of agriculture and the substations at Crookston and

Grand Kapids, the legislature which has just adjourned appropriated $25,000 for a

new chemical building, $25,000 for a new veterinary building, $12,000 for an addition

to the women’s dormitory, $7,500 for a building for instruction and experiments in

dressing and curing meats, $3,000 for buildings for swine breeding, $3,000 for an

addition to the blacksmith shop, $3,000 for improvements in the dairy hall, and

$11,200 for barns and other improvements at the substations at Crookston and Grand

Rapids. An annual appropriation of $2,000 for two years was also made for the

introduction of agriculture into the rural schools of the State.

Missouri University and Station.—The State legislature-has just made the larg-

est appropriation ever given the university, aggregating $467,400 for the biennial

period. It provides $40,000 for a dairy and live-stock building, and an equal amount

for a horticultural building and equipment. A medical building, an engineering

building, and a dormitory for girls are also provided for. A chair of dairy husbandry

is established, $1,200 given for student labor on the farm, and $3,500 to the experi-

ment station toward general maintenance. The legislature also made liberal

appropriations for libraries and laboratories, out of which the College of Agriculture

will receive its share, making, all told, over $100,000 for agricultural interests.

Missouri Fruit Experiment Station.—The State legislature has appropriated

$26,000 for this station for two years, which includes about $6,000 for permanent

improvements of buildings and grounds and the remainder for salaries, traveling

expenses, labor, printing, and material for work.

New Hampshire College and Station.—Clarence W. Waid has resigned his

position as assistant horticulturist to accept a similar position at the Ohio Station,
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and Harry F. Hall has been appointed to succeed him. Wm. F. Fiske has resigned

the position of assistant entomologist to accept the position of assistant State ento-

mologist in Georgia. The legislature at its last session appropriated $30,000 for an

agricultural building for the college, which will contain lecture rooms, laboratories,

and offices for the departments of agriculture and horticulture.

New Mexico Station.—Herbert B. Holt, of Las Cruces, has been appointed regent

in place of P. Moreno.

Oklahoma Station.—The term of W. E. Bolton as member of the board of regents

having expired, H. C. R. Brodboll, of Ponca City, has been appointed. The legis-

lature has appropriated $8,000 for buildings. Of this sum, $6,500 will be expended

in the construction of a barn and farm fences, and the balance for many minor

improvements on existing buildings. By a recent decision of the court, a levy of

three-tenths mill for the year 1901 and four-tenths mill for the year 1902, estimated

to yield $46,000, is made available for the use of the college. The money will be

expended in the construction of an engineering building, and an addition to the

library building providing for an assembly hall and quarters for the departments of

botany and entomology in the college and station.

South Carolina Station.—L. A. Sease has been elected a member of the board

of trustees, vice W. H. Mauldin, deceased.

Washington College and Station. ^—The last legislature appropriated $60,000

for maintenance, $1,000 for the purchase of live stock, $25,000 for building and

equipping a chemical laboratory, $10,000 for an armory, $1,500 for the library, $1,000

for greenhouses and insectary, $4,000 for additions to the central heating plant,

$300 for museum cases, $1,500 for miscellaneous imj^rovements, $10,000 for a water

system, $5,000 for a sewer system, a small amount for a ward for contagious diseases

in the veterinary hospital, and $10,000 for the substation at Puyallup, of which

$2,000 is for improvement. W. H. Heileman has resigned as assistant chemist of the

station to become a field agent in the Division of Soils of this Department.

West Virginia University and Station.

—

President J. H. Raymond has resigned

his position and gone abroad for a time. On his return he will go to Chicago Uni-

versity as associate professor of sociology engaged in university extension work.

The last legislature repealed the laws under which the boards of all the State insti-

tutions, including the university and experiment station, had been appointed, and

passed new laws providing in the case of the latter institutions for the appointment

of a board composed of six jiersons of the party in power and three of the minority.

The board of regents resigned after accepting the resignation of President Raymond.
The new board is constituted as follows: E. M. Grant, of Morgantown; C. E. Haworth,

of Huntington; J. W. Hale, of Princeton; Chas. M. Babb, of Falls; J. R. Trotter,

of Buckhannon; D. C. Gallagher, of Charleston; J. B. Finley, of Parkersburg; Chas.

D. Oldham, of Moundsville; W. J. W. Cowden, of Wheeling. A new fertilizer law

has been passed providing a tonnage tax of 40 cts., and requiring manufacturers to

make affidavit as to the source from which materials composing their fertilizers are

derived. A San Jose scale law, which is practically the same as the Ohio law, has

also been passed.

Personal Mention.

—

The formal presentation of a bronze medal to Dr. S. M.
Babcock, by the State of Wisconsin, as a mark of appreciation of his services to

dairying in the invention of the milk test which bears his name, occurred March 28,

1901, at a joint session of the State senate and assembly. Governor La Follette pre-

sided, and in a brief address paid a graceful tribute to Dr. Babcock’s skill as an
investigator and his generosity in giving his invention to the country. O. H. Fethers,

a member of the committee appointed to select the medal, made the presentation.

The medal bears the following inscription: “Recognizing the great value to the

^
people of this State and the whole world of the inventions and discoveries of Prof.
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Stephen Moulton Babcock, of the Univ^ersity of Wisconsin, and his unselfish dedica-
|

tion of these inventions to the public service, the State of Wisconsin presents to

Professor Babcock this medal.” In his response Dr. Babcock attributed the oppor-

tunity for carrying on the investigation which led to his discoveries to the wise
i

bounty of the State in establishing and maintaining institutions for research. The
principal address was made by ex-Governor W. D. Hoard, who pointed out the

important relation existing between science and practice in agriculture, and laid

great emphasis upon the value of Dr. Babcock’s discovery and its world-wide appli-

cation and introduction. He compared it to the iron j)low, the reaper, and the

thrashing machine in marking a distinct step of progress in agricultural advance-

ment. He cited it as a notable instance of the value of research, and urged the

encouragement of such work along fundamental lines. “The great necessity of the

hour with the farmers of Wisconsin is a better knowledge of the laws which must
|

govern the outcome of their labor. The wisest among them see this, feel it, and in

their work as farmers endeavor to be governed by this necessity. The leading |)

thought and purpose of all our citizens then should be to so upbuild, establish, and
strengthen the cause of agriculture in Wisconsin that knowledge, skill, training, and
broad judgment of the relation of things shall direct the hand that labors.” i

Prof. F. E. Emery, formerly connected with the North Carolina Station, has been

appointed special agent of the Dairy Division, Bureau of Animal Industry, of this
!

Department, to investigate dairy interests in China, Japan, and the PhilijDpines, with :

reference to increasing the sale of American dairy products in these countries.

John A. Myers, of New York, died from typhoid fever, after a brief illness, April
|

8, 1901. Dr. Myers was born in West Virginia in 1853. He served successively as
|

tutor in chemistry at Bethany College, professor of chemistry and physics in Butler
i

'

University, Kentucky Unis^ersity, and in the Mississippi Agricultural and Mechanical i

College, and was State chemist of Mississippi for six years. In 1888 he was appointed

director of the West Virginia Experiment Station, which position he occupied until i

j

1897. He then assumed charge of the propaganda for nitrate of soda, which posi- I

tion he occupied at the time of his death. Dr. Myers was widely known among
j

experiment station workers in this country, and took an active interest in the experi- i

ment station movement from its inception.

E. S. Nettleton, agent and expert in connection with the irrigation investigations
j

of this Department, died at 'Denver April 23, 1901. Colonel Nettleton had been |!

prominently identified with irrigation enterprises for many years and was the author i

of several works on irrigation problems. A bulletin prepared by him on the Reser-

voir System of the Cache la Poudre Valley was recently issued by this Department.
(!
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The preliminary operations of the Hawaii Experiment Station have

lieen activeH entered upon. Since his arrival Mr. Jared G. Smith, the

special agent in charge of the station, has devoted himself primarily

to the final steps necessary for securing a site for the station, and

familiarizing himself with the general conditions. The station is to

occupy a tract of land known as Kewalo-Uki in Makiki Valley on the

island of Oahu. The land extends from the Punchbowl, in the suburbs

of Honolulu, along the east slope of the volcanic ridge, rising from

about 100 feet to nearly 1,400 feet in a distance of 2 miles. The lower

slope is densely covered with thickets of lantana, with scattering

groups of Prosoins jid/lflora and Opimtia tuna; the upper third is

covered with a planted forest of Australian Eucalyptus, Acacia, and

Grevillea species. A site for the headquarters and residence buildings

has been delinitel}^ decided upon, and it is expected that considerable

progress toward the erection of the buildings will l^e made by July

1. Contracts have been let for the clearing of other portions of the

tract, which will furnish a large amount of lire wood and sufficient

fence posts for inclosing the whole tract.

Mr. Smith writes that one of the most important lines of work to

be taken up at once is that of providing forage and pasturage, as hay
is imported in large quantities from California and retails at from $27

to $35 a ton in Honolulu. This work will l>e preliminaiy to feeding

experiments and other experiments in animal production, to be taken

up later. A trial will be made of ensiling the cane tops for use as

fodder, as at present the sugar planters dry these tops and Imrn them,

and buy hay from California. Another important line of work will

be the establishment of new agricultural crops. The great need

appears to be for- something which can be grown b}- men of limited

means and for which there is already an established world’s market, as

the Honolulu market is a limited one and is easil}" glutted. An effort

will be made to ffnd varieties of citrus fruits especiall}- adapted to the

locality and which will ripen before the California oranges are ready.

All of the oranges and lemons used in the islands are at present imported

from California, oranges retailing at 5 cents apiece and lemons at 25

cents a dozen. The pomelo grows well and is of good quality. Limes
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thrive better than any other citrus fruits, but even these are not raised

in sufheient (quantity to supply the local market.

There is a troublesome disease among chickens which is said to ren-

der it almost impossible to raise poultry in the islands. Many unsuc-

(*essful attempts on a large scale have been made. The practical elfect

of this is well illustrated by the high price of poultry products. Mr.
Smith states that a lot of live fowls from Calif ornia sold recently at

auction for $1.85 each, and that eggs retail at 60 cents a dozen. A
suitable povdtry feed appears to be another problem, as at present rice

is the only grain obtainable for that purpose'.

There are several small industries being started, which the station

may be able to assist. One is the raising of pineapples for canning

purposes, and another banana drying and the manufacture of banana

flour.

The outlook for cooperative experiments on all the islands seems to

be good, as the people are taking a great interest in the work. It

seems evident that as the station develops abundant opportunity will

be ofi'ered for it to render valuable service to the agriculture of the

islands apart from the questions related to sugar production.

Maxime Cornu, whose death occurred recently at Paris, was eminent

as a botanist, horticulturist, and agriculturist, and made important

economic contributions in each of these lines. He was born at Orleans,

July 16, 181:3, and received his doctor’s degree in 1872, his thesis being

a monograph of the Saprolegniaceee, for which he was awarded the

Desmazieres prize of the French Academy of Science. His earlier

work was largely in the study of plant diseases and means for their

prevention, and in some of these investigations he was truly a pioneer.

He became connected with the Museum of Natural History in 1871:,

and in 1881 succeeded Decaisne as director of cultures at the Jardin

des Plantes. Under his direction the plan of the gardens was entirely

changed and its scope enlarged. Special efforts were put forth to

make the collections of living plants more complete, and in carrying

out this pMn many little-known species were introduced from various

countries, especially from the French colonies. In 1887 he caused to

be established a course in colonial cultures. This was the first well-

organized attempt made in Europe to secure the study of economic

plants of various colonies, and as an outgrowth of this beginning the
;

French Government established in 1897 a garden or station for col-

onial studies, with a central station maintained in France and branch r

stations in the different French colonies.

M. Cornu was a member of many learned societies, official cominis-
J

sions on horticulture and agriculture, and the superior council of 1

agriculture, and was the official representative of his Government at

numerous international congresses. At a conference held in Berne in
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1881 ho succeeded in securino- an ao'reement regarding' international

connnerce and exchange in hoidiciiltural products. Outside of France

d\I. Cornu is best known 1)V Ids investigations in vegetable pathology.

He took a prominent ]>art in working out the phylloxera proliiem in

France, and’ has puldished observations upon many other plant

diseases. He was one of the earliest investigators to determine the

relationship between the cedar apple and the rust ocaairring on pear

and apple leaves. His publication on this subject dealt with Gynnio-

sporangium saMnce on juniper, and Bmtelia cancellata on pear leaves.

The alternate generation of Pnccmla corona.ta on oats and the ascidial

stage of the fungus on the buckthorn were also pointed out. Among
other of his investigations were those on the grape mildew and

anthracmose, lettuce mildew, pinedeaf rust, hollyhock rust, oidon

smut, etc. Most of the publications relating to these investigations

were issued before he assumed the directorship, as his studies in plant

introduction fully o(‘ciipied him during recent years.

This issue concludes the twelfth volume of the Record, except the

index numl)er, which will l)e No. 12, as usual. The latter is in course

of preparation, and is well under ^vay, but will not be ready for dis-

tribution for some little time. In the meantime the new volume will

be entered upon. A smaller tvpe has been adopted for this, which

will enal)le a considerably larger numl)er of abstracts to be included

in each number Avithout increasing the number of pages. By this

means it is hoped that the publi(*ation of the al)stracts may be kept

somewhat more closely up to date.

Good progress has been made in the work on the combined index to

the tirst 12 Amlumes of the Record. The preliminarv work on this is

approaching completion. Even Avith the condensation Avliich has been

adopted it includes upAvard of 100,000 separate entries. The com-

bining of these so as to bring all related references together under

suitable general entries, in order to make it a practical working index,

together Avith the linal editorial Avork and proof reading, Avill probabh"

require several months. Although a laborious and expensive under-

taking, it is belieA^ed that the product will justify this in furnishing a

full subject index to experiment station AVork since the passage of the

Hatch Act, and to a very large proportion of the contemporaneous

investigation along- lines related to agriculture.



RECENT WORK IN AGRICUETURAL SCIENCE.

CHEMISTRY.

A simple method for determining phosphoric acid by means
of molybdic solution, J. Hanamann {ZtscJvr. Landno. Yersudmi^.

Oesterr.^ 3 {1900)^ pj). 53-62; ahs. in Clienn. JSfews^ 83 {1901)^ JYo.dlJfS^

p. 12).—The author finds that at 40° C. the precipitation can be com-

pleted in 10 minutes, even in the presence of solutions containing a

considerable quantit}^ of iron, h}^ using a molybdic solution strong

in nitric acid. The precipitate filters easily, washes rapidl^q and does

not adhere to the sides of the beaker. By gently calcining the yellow

phosphomolybdate of ammonium at a uniform temperature not above

a certain point, a deep blue colored compound of constant composition

is obtained, containing, according to Meinecke, 3.94495 P3O5. If after

calcination the precipitate has not the characteristic deep blue color it

should be moistened with ammonia, dried and again calcined.

The motybdate reagent is prepared as follows: One hundred grams

mol3d3date of ammonia is dissolved in 150 cc. of ammonia of 0.91 sp.

gr.,in the presence of 100 gm. of ammonium nitrate. The solution

is poured into a liter of nitric acid, sp.gr. 1.2, boiled, filtered, and

kept in a lu’own bottle in a cool place.

The determination of potash by means of perchloric acid for

commercial purposes, C. Montanari {Staz. Sper. Agr. Ital., 33

{1900).^ No. d, gyp. Chem. Centhl.., 1901., /, No. 3, p.

203; Chem. Ztg.^ 26 (1901)., No. 20., Rep)ert.^ p>. 68).—The reagent used

is prepared 'as follows: Commercial sodium perchlorate, 100 gm., is

shaken with 150 gm. of pure concentrated li3^drochloric acid. The
solution is filtered through glass wool and the h3^drochloric acid evap-

orated. In this wa3^ a moderatel3^ concentrated solution of perchloric

acid, or of perchloric anh3ulrid, is obtained. A solution of the potash

salts freed from ammonium salts, containing about 0.5 gm. of the pot-

ash salts, is acidified with li3^drochloric acid, an acidified solution of

barium chlorid added, the solution filtered, and the filtrate evaporated

to 15 to 20 cc. To this 1 cc. of the perchloric acid solution is added

and again evaporated to a sirupy consistency. After cooling, about

20 cc. of 95 per cent alcohol containing 2 per cent 133^ volume of per-

chloric acid solution is added with stirring. After standing 2 hours
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the .solution is tiltered throug-h n Gooeh crucildc, washed with alcohol

eoiitaiiiiiig- perchloric acid until the washings amount to hO to TO cc.,

•then with a few cubic centimeters of OO per cent alcohol. The crucil)le

is dried in the air liath for 20 to 25 minutes at 120 to 130° C., then

washed witliTiot water, dried, and weighed again. The ditference in

the two weighings gives tlie amount of pure })otassium perchlorate.

From tins the potash ma}" be calculated by the factor ,3102. The
results by this method were found to be, on an average, 0.258 percent

lower than those olitained l)y the platinum chlorid method.

A method for preparing normal, seminormal, decinormal, etc.,

sulphuric acid of exact strength, R. K. jNIeade {Jour. Amer. Chem.

jSoc., {1901), 1-, pi>- l^-lo).—The method of Hart and Croasdale

of making a standard sulphuric acid solution by the use of the electric

current was found b}" the author to be accurate, and needs no checking

except against errors of manipulation. By this method tlie electric

current is passed through a solution of copper sulphate. The salt is

decomposed, the sidphuric acid separating at the anode and remaining

in solution. Very accurate results w^ere obtained in making standard

acids of various strengths.

A very delicate reaction for determining the presence of for-

maldehyde and of milk sugar in milk, E. Riegler {Pharm. Central

halle, J^O {1900), pp. 709, 770; ahs. in Chem. Centhl., 1901, 1, AJ.S,p.

200).—In te.sting milk for formaldehvde, phenvlhydrazin and a 10 per

cent solution of soda is added to a small portion of the diluted milk.

In the presence of even 2 drops of formaldehyde to 100 cc. of milk,

a rose color will result. In normal milk no color is produced. In

determining the presence of milk sugar, a small amount of sodium

acetate is added in addition to phenylhydrazin and 10 per cent .soda

solution, as in the previous case. A rose color will result in the pres-

ence of milk sugar.

A note on the examination of butter and other fats, A. Reychler
{Bui. 8oc. Cliiru. Paris, 3. ser.,25 {1901), .Wo. 2,pp. llp2-ll^.J).—Compari-

sons are made l)etween the total volatile and the volatile and soluble

fatt}" acids of butter, cocoanut oil, oleomargarine, neutral lard, and

mixtures of the .same. These results are presented in a table, and

from the ratio of the volatile and soluble acids to the volatile acids a

third column is drawn, which ma}^ be used to determine the nature of

fats containing large amounts of volatile acids.

Theine in tea, J. Kochs {Rev. Cult. Coloniales, 7 {1900), Wo. 59,

p. Ii9Jf; ahs. in Jour. Soc. Chem. Lid., 20 {1901)^ Wo. 1, p. 58).—The
percentage of theine in the teas examined was as follows: Souchong,

2.83; Flower Pekoe, T.36; Scented tea, 3.08; Pouchong, 3.11; Congou,

3.83; Oolong, 3.66; Cha Morumb}", a Brazilian tea, 3.11. The quality

and value of tea does not depend alone upon the composition, I)ut also

upon the a})pearance, aroma, and taste of both the leaf and the

infusion,
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The nature and properties of corn oil, H. T. Vulte and Harriet
W. Gibson {^Tour. Anier . Chntt. Soc., 2'^ U'^01), No. 1, pj)-

investigation reported endeavors to identif}^ the series of fatty acids

contained in maize oil. This oil is made up of a complex mixture of

gl}^cerids of the fatty acids, a small percentage of volatile oil, and a

larger percentage of unsaponiliahle matter. Attention is called to the

almost insurmountable difficulties, owing to the lack of a definite scheme

of analysis, in obtaining accurate knowledge of the properties of the

fatty acids.

The methods employed in the present investigation are given, and in

the case of previously known constituents, the results are compared

with those of other investigators.

In stud3^ing the soluble fattv acids, a portion of the aqueous liquid

was heated with alcohol and concentrated sulphuric acid. The charac-

teristic odor of eth}d acetate was produced, indicating the presence of

acetic acid. Bv the silver nitrate test the presence of formic acid as

determined l)^" Rokitianskv, was confirmed. Further research is needed

to prove the presence or alisence of caproic, caplylie, capric, and

ricinoleic acids in corn oil. The authors conclude that the present

investigation adds to the known constituents of the oil, acetic, h vpogaeic,

and arachidic acids.

A method for determining sesame oil in vegetable and animal

oils, Tambon {Jour. J^lumu. et Chim.^ G. rer., IS {1901)^ j)j>. 57^ 58;

ahs. Chem . CeutU., 1901^ I, No. 7, ]>. —To 15 cc. of the oil there

is added 7 to 8 cc. of a reagent composed of 3 to 4 gin. of chemically

pure crystallized dextrose in 100 cc. of h^ulrochloric acid. The mix-

ture is shaken 2 or 3 minutes, heated to lioiling, again shaken, and the

color noted. In the absence of sesame oil, the mixture remains col-

orless. In the presence of 1 to 5 per cent of sesame oil, a beautiful

rose-red color is produced, with violet streaks turning to a cherry red.

Ten per cent of sesame oil gives a red color. The same reaction is

obtained with the fatty acids of the sesame oil.

Rock analysis, W. F. Hillebrand {Bui. V. 8. Geol. Survey, No. 176, pp. 114 J
XIII, jigs. 15 ).—This is a revised edition of the first ]>art of Bulletin 148 of the Sur-

vey, giving descriptions of methods and aiiparatns used in the laboratory of the

Survey for the complete mineral analysis of rocks, minerals, etc.

Recent work in soil analysis, H. G. Soderbaum
(
Kgl. Landthr. Akad. Handl.

Tidskr., 30 {1900), No 4, pp. 267-274).

On the citrate-solubility of the phosphoric acid of bone meal, T. Methner

{Ztschr. Angew. Chem., 1901, No. 6, j>. The average solubility of the phosphoric

acid of 6 samples of hone meal (2| gm. of the bone is 500 cc. of 2 per cent citric acid)

was 95.75 per cent.

The valuation of g-as liquor, F. J. R. Cx^rulla {Jour. Soc. Chem. Bui., 20 {1901),

No. 1, pp. 23-25 ).—A discussion of the use of the hydrometer in determining the

ammonia content of this substance.

The ash constituents of some Lakeland leaves, P. Q. Keegan {Nature, 63

{1901), No. 1634, p. 396 ).—The percentageof ash and the contents of silica and lime in

the ash of the leaves of sycamore, wych elm, rowan, common and coi>per beech, birch,
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and Scots ]>ine at different dates are reported. The relation of the ash content and

coinpoj<ition of the ash to the character of the soil on which the trees grew, is briefly

discussed.

Potable water, woman’s milk and cow’s milk, food substances, and medi-
caments, H. Lajoux

{
UEau potable, h lah de femme et le lait de vache, matieres cdl-

inentulres et medicamenteuses. Reims: F. Michaud, 1900, pp. 173, figs. 6) .

—

Gives methods

of examination of water, milk, Avines, butter, and other oils and fats, and for the

determination of alkaloids, morphin, caffein, and theobromin, Avith analytical data

obtained in the examination of such products, in the municipal laboratory of Reims.

A practical method for determining- the hardness of water, G. Morpurgo
{Giorn. Farm. Chim., 50, pp. 440-445).

The g-ravimetric determination of fat in milk by means of anhydrous
sodium sulphate, 0. Le Coaite (Jour. Pharm. et Chim., 6. ser., 13 (1901), No. 2, pp.

58-60 ).

—

By this method the Avater in the sample is absorbed by anhydrous sodium

sulphate, 20 gm. sulphate to 10 cc. of milk. From the mixture the fat is extracted

Avith ether and estimated in the usual manner.

The logwood test for alum, J. K. Colavell and A. E. Parkes (British Food

Jour., 2 (1900), No. 24, pp. 346, 347).—In testing baking poAA'ders for alum it Avas

found that many made of tartaric acid and sodium bicarbonate gaA^e the blue color

Avith logAVOod extract. Upon testing the ingredients singly it Avas found that the

reaction Avas produced Avith the tartaric acid, those samples containing small quanti-

ties of iron and lead responding to the test. Freshly prepared logAVOod extract made
faintly alkaline Avith ammonium carbonate Avas sensitive to the presence of lead or

iron in 1 part per 1,000,000, Avhile a decided blue color Avas produced Avith 1 to

100,000 parts. A number of samples of commercial cream of tartar, pure potassium

bisulphate, and calcium phosphate failed to giA^e the reaction.

The l)lue color Avas also obtained Avith copper, zinc, and magnesium salts, although

Avith the latter it Avas faint and rapidly faded.

Delicate tests for the determination of citric and tartaric acids, G. Paris

(Ztsehr. Fntersueh Nahr. u. Genussmtl., 4 (1901), No. 4, PP- 160-162 ).

—

A discussion

of methods.

The estimation of gluten in flour, Marion and Manget (Ann. Chim. Anedgt. et

Aj)pL, 5 (1900), 2>p. 249-252; rdjs. in Analgst, 26 (1901), No. 299, pp. 44., 45 ).

—

A
modiflcation of Fleurent’s method (E. S. R., 11, p. 1075).

Note on the estimation of glycerol, J. Leavkoavitscii
(
Ancdyst, 26 (1901), No. 299,

pp. 35, 36 ).

—

An extended test Avas made of that method of determining glycerol in

fermented liquors by Avhich the liquor is treated Avith sulphuric acid and the glycerol

estimated from the pure carbon obtained. The method Avas found to be Avholly

unreliable.

The treatment of rancid table oils and fats with soda solution, P. Huth
(Ztsehr. Angeie. Chern., 1901, No. 7, p. 166 ).

—

The author recommends mixing com-

mon salt Avith the soda solution in order to reduce saponification and to remove the

saponified matter and clarify the fats and oils.

Investigations on the formation of nitric acid during combustion, M.
Bertiielot (An7i. Chim. et Pltgs., 7. ser., 21 (1900), pj). 145-201 ).

—

This is an account

of studies of the formation of nitric acid during the combustion in a calorimeter

under different pressures and Avith mixtures of gases of various forms of carbon, sul-

phur, iron and zinc, and hydrogen, Avith a discussion of the results as elucidating

the principles iiiAmlved.

Investigations on the method of Berthier for determining the heats of

combustion of solid fuels, U. Antony and E. Dinola (Gaz: Chim. Jtal., 30 (1900),

II, pp. 218-224).

Chemical and calorimetric investigations of fuel, H. Langbein (Ztsehr.

Angew. Chem., 1900, ig). 1227-1238, 1259-1272).
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The plant alkaloids, J. \V. BidijiL, K. II.ielt, and (). A.scjlan (Die Pjiniizeu

A/I:al()i<le. Bniji.sicick: Friedrich Vieieeg, 1900^ pj). 58H').

On a small laboratory furnace, A. Bruno (Compt. Rend. Acad. Sci. I\trir, 132

(1901), No. 5, pp. 276, 277, fig. 1).—An attachment for a BuiLsen l)iirner, by means
of whicli a crucible may l)e heated to very liigli temi)erature, is descril)ed.

Report of the chemical department of the State experiment station at
Albano, Sweden, 1898-99, C. G. Eggektz (Kgl. Landthr. Akad. Ilrmdl. Tidskr.,

39 (1900), No. 4, ]>/>. 226-257).—The subjects treated in the report are fertilizer

experiments with Klagstorp clay soil and with Martel )0 marsh soil, potash experi-

ments on sandy soils, and sugar-beet experiments conducted during 1898 and 1899.

BOTANY.

Alkali studies, V, B. C. Buffum and E. E. Slosson ( Wtjomhig
Sta. Bpt. lOOLfi fiip. 16^ fills. 5).—In continuation of these studies

(E. S. R., 11, p. 1052), the authors report on the effect of alkali on
the germination and growth of plants, the rate of absorption of salts

from solution, and the evaporation of water from salt solutions and
plants. It has ))een shown that the effect produced by salt solutions is

inversely proportional to the osmotic pressure of the salt in solution.

Thi,s indicates that the effect is a mechanical or ph^^sical one, and that

the deleterious effects of various salts on plants depends on the osmotic

pressure of the alkali salt in the soil rather than upon the ph3^siological

action of the different kinds of salts. This of course applies onl}" to the

neutral salts, and not to those which have a corrosive effect upon plant

tissues. To further elucidate the above statement, experiments were
carried on in germination and growth of plants in solutions of sulphates

and chlorids of i)otassium and sodium having the same osmotic pres-

sures. From the previous experiments the effect of sodium sulphate

was determined and this was taken as an arbitrary base, the strengths

of the other salts l)eing i, 1, and 2 per cent solutions. These percent-

ages of sodium sulphate in solution represent atmospheric pressures

of 2.03, 3.8, and 7.1 atmospheres. Wheat and alfalfa seed were germi-

nated in sand which was given an amount of the different solutions

equal to 15 per cent of moisture in the sand. From time to time the

water lost by evaporation was replaced with distilled water. The
germinations are shown in tabular form, from which it is seen that

the effect of the different salts on both wheat and alfalfa was almost

identical in each series of salt solutions. There was a regular decrease

in the germinations of the seeds as the osmotic pressure increased

and there was no apparent difference between the effect of sodium or

potassium or between the sulphates and chlorids of the same or dif-

ferent salts. As in the experiments previous^ published, the effect

of the salts in solution is to retard the time of germination. While
the total percentage of seeds germinated was about the ^same for the

salt solutions as those germinated with distilled water, the retardation

amounted to as much as 5 or 6 da}^s.

Pot experiments were conducted with wheat and alfalfa in which

fhe solutions previousl)^ descril^ed were used, comparisons being made

i
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with the same plants grown in a normal mitritive solution. All the

salt.s in'weaker soliitions produced a stimulating effect on the growth

of both Avheat and alfalfa. The decrease from the effect was quite

regular with the increase in osmotic pressure with all the salts except

potassium chlorid, which retarded growth much less than the other

salts. AVith osmotic prest^ure represented by 3.8 atmospheres, potas-

sium chlorid forced alfalfa into bloom earlier than the other pots, and

its fertilizing effect was A’ery marked except where the strongest solu-

tion Avas used Avith alfalfa. With this solution the retarding effect

Avas as great or greater than that of any of the salts of the same

concentration.

In order to determine hoAV far the salts Avere absorbed by the plants,

they Avxre analyzed for chlorids and sulphates, and it Avas found that

in case of both potassium and sodium sulphates the more concentrated

the solution the greater the amount of salt so taken up by the plant;

but in the case of the chlorids the normal amount found in the plant

AAiAS not increased, but in some cases was actually diminished, by
increase in the concentration of the solution.

The evaporation of water from the salt solutions and the plants

p’roAving in them Avas measured and the results are given in a table,

Avhich shoAvs the amount of Avater added to each pot to take the place

of that lost by eA^aporation and to bring it back to the initial weight.

The increase in eA^aporation during June was due to the increased

amount of Avater draAvn off by the plants as they rapidly increased in

size. AA^heat produced more Aveight of plant in the nutritive solution

alone than in any of the salt solutions, and in every case less water

Avas lost by eA^aporation and transpiration from the salt solutions. On
the other hand, alfalfa produced more weight of plant in the weaker

salt solutions and more water was lost in these solutions than from the

imtritAe solution alone. In general, there was greater eA^aporation

from the check pots than from those containing salts.

The germination and growth of peas in solmtions of fatty acid

salts to the exclusion of mineral salts, O. Loa ison {Bot. Centbl.^

83 {1900)^ Bos. i, pp. 1-12; JB- 33-Ji3; J, jjp). 65-75; J, p^). 97-106;

J, 2)20. 129-138; 6\ p;). 185-195; 7-8^ p)2). 209-22
If,, figs. J).

—

Normal
solutions of formic, acetic, and propionic acid were found to penetrate

the cells of the seed without causing their immediate destruction. The
germination of peas AA-as retarded Avhen subjected to solutions of TT.o

per cent normal formic acid, 66.6 normal acetic acid, or 10 per cent

normal propionic acid, the effect of the different solutions being in

proportion to the molecular weight of the acids. The solutions Avere

found to retard the groAvth of plants in about the same way that their

germination was affected. The aA^erage time that plants survived after

22065—No. 11 2
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b(‘in!L>‘ i)lticed in Avatcr cultures of noruuil solutions wns 52 dii}"s for '

formic, 28 (hiys for ac('tic, and 17 da3^s for ])ro})ionic acid. The inju-

rious inlluence of these acids upon the plants was niosth^ shown 1)\^ the
i

effect upon the roots. The protoplasm of the cells of the roots l)ecomes
;

granular, A\diile the younger ceils are killed outriglit. It Avas thought

possible to accustom plants to acids b}- beginning Avith dilute solutions
j

and increasing the concentration, so that plants maA" not be injured l)y J

full normal strengths. It Avas found that the plants and Amssels recpiire

frequent cleansing of fungi and bacteria, as these solutions are good

nutrient media for ciyptogamic plant groAvth. A concentration of

solutions that Avill preA^ent the functions of the cotAdedons and thereb}" i

reduce the plant to a state of starvation Avas necessaiy as prelim inaiy

to the nutrition of plants. Pea seedlings Avere kept for 80 days or
|

more in a normal formic-acid solution. The plants greAV and developed I

normallAy although someAvdiat reduced in size.
il

The author belieAms that his experiments shoAv the fallacA" of the

claim that phosphates, sulphates, and alkalies are necessai’A" for plant !

nutrition.
|

The toxic action of acids and their sodium salts on lupines,

R. H. True {^Amev. Jour. Scl., A ser.., 9 {1900\ JJo. 51^ pp. 183—19^2).
—

- j

In preAdous papers dealing Avith the toxic action of dissoh^ed. salts and
1

their electrotytic dissociation, evidence aauis presented on the ionization !

of the molecule on the poisonous properties exerted ^)y these sub-

stances on the radicles of Lapinus alhns. The toxicitA" of the acids
|

was found to be largely due to the action of h}"drogen ions formed in
|

the aqueous solution.

In the present paper the effect of certain series of acids and their
|

salts on the lupine is giA^en, fi-om AAdiich it appears that in the inorganic
|

acids there is A^eiy free ionization. Practicalh" complete dissociation '

exists at their death limits for lupines. The sodium salts of these
;

acids, as far as tested, agree in having a Ioav toxic value. As a ride,
;

the organic compounds offer someAAdiat greater difficulties, the ioniza-
|

tion of the molecule being seldom complete at the death limit.

The fatty=acid series Avas examined, from Avhich it Avas found that

formic acid Avas distinctl}" the most toxic member of the group. The i

sodium salts shoAA^ed little difference in their action, the formate, pro-

pionate, and butyrate giAung identical death limits. The acetate Avas

found to be A^ery Aveak in its poisonous action.
|

The aromatic series was iiiAmstigated, and in general these acids !

shoAved a considerable Auiriation in their toxic Auilues due to their

chemical structure. In general, the anions of organic acids AA^ere i;

found to possess relatively slight toxic properties, sometimes so slight
|:

as to be neglected, as in the case of acetic and hippuric acids. The
sodium ions are but weakl}^ toxic and the anions sometimes relatively i

ineffective.
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The relation of seedlings of gymnosperms to light and dark-

ness^ A.' BERGEK8TEIN (/>6V‘. Dciit. Bot. GescU.^ IS (lOOO), X(K Jf,

'IGS-lSJi).
—Detailed reports are o-i\-en of investigations of more than

10(i species of gyninospernious plants to ascertain the etfect of light

and darkness upon their seedlings. The general conclusions of the

author show that the seedlings of g^unnosperms, with the exception of

Gihhio ljilol>a and Epliedra spp., l>ecome green even in the ahsence of

light. The rapidity with which the green coloration is taken on varies

with the temperature, the best temperature being from 15 to 25° C.

The experiments with Cycas and Zamia shoAved that these plants even

in the most faAmrable temperatures Avere unal)le to deA^elop chlorophyll

in their seedlings in the complete absence of light. The author believes

that this generalization Avill apph^ to the CAwaidacete. Among many
of the conifers, especially the Cupressinea?, chlorophyll is formed

under faAU)rable temperature conditions in the absence of light, and

V ith the exception of Larlx spp.
,
it is formed not only in the cotyledons

but also in the hypocotyl. Experiments Avith Araucaria showed that

this plant Avas able to produce chlorophyll in l)ranches developed

Avhile the plant Avas kept in darkness for sev^eral Aveeks, the formation

of chlorophyll not being contined to the cotAdedonaiy leaA^es, as is the

case of the other conifers. In man}" of the Conifene, especially in

species of Abies and Cedrus, the embryo contains chlorophyll CA^en in

the dormant seeds. In others the seedlings begin to turn green before

the seed coat is broken or shortly after the emergence of the radical.

Seedlings of conifers groAvn in the dark haA^e shorter roots and coty-

ledons, but larger and thicker hypocotyls than similar plants groAvn in

the light. The cells of the hypocotyl of plants grown in darkness are

absolute^ longer and their diameter less than those grown in the

light.

Observations on latex and its functions, J. Parkin {Ann. Bot.^ llf.

(1900)^ Xo. 2X' 193-^lB 2 >l. 1).—Notes are given on a number of

oliserAuitions on the latex obserA^ed in rubber plants, and suggestions

as to its origin and functions. These observations Avere made during

an economic study of rubber and caoutchouc plants in Ceylon. The
coagulation of the latex is said to be brought about by the proteids

contained in it passing from a soluble to an ijisoluble form. The con-

ditions for this coagulation will depend upon the kind of proteid

present. If the proteid is a globulin or an albumin it is collected bA"

heating; if an albuminate, by neutralization. The im^estigations of a

number of dili'erent latex-bearing plants shoAved that in the case of

Ilevea hra.^iliensis the proteid is an albuminate. In Castilloa the pro-

teid belongs probabhAo the class of albumoses, and in Ilura cre2ntans

the proteid seems to be largely globulin.

Several specimens of the latex Avhicli Avere pure Avhite when tirst

issuing from the wound rapidly darkened on exposure to the air, due
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to the preycnec of an oxydizing ferment or oxydase. Tlie ])ehaeior

of diherent kinds of latex in reference to oxydases is mentioned. As
a ride oxydases are more fre([irently found in immature parts of plants.

Investigations made of the carbohydrates of latex show the presence

of sugar and starch. The sugar is believed to come from the surround-

ing tissues and not originally from the laticiferous tubes. Starch rods

were found abundantly in the ditierent parts of the plants, and, from

experiments conducted with dead and withered leaves, it is believed

that the starch present in the latex has nothing directly to do with

carbon assimilation. I')iti‘erent characteristics and properties are

noted in the latex of young and old organs of the same plant and of

different kinds of plants. The effect of previous wounding on the flow

of latex was investigated, and it was found that by repeated wound-
ings the amount colleeted could be increased as much as seven times.

This obsei’vation was made with Hevea trees, and is of great practical

importance from an economic standpoint. In considering the origin

and function of latex, the author believes that its principal function

is in all probability as a reserve for water. The hypothesis that latex

is present in plants for protective purposes is, in the author’s opinion,

hardly warranted, as rul>ber and other plants are subject to fungus

diseases and insect attacks to as great extent as many other plants not

provided with laticiferous tissues.

The metabolism of proteids in plants, E. Schulze {Ztschr. Physiol,

Chem..^ 30 {1900),, No. 3-5., jjp. 3Jfl-31‘2’ Ber. Pent. Bot. (resell.^ 18

{1900), No. 2, pp). 36-ip).—A detailed report is given of a series, of

experiments upon the metabolism of proteids by germinating seeds of

Pisiwi sativum, Yicia sativa, Lujjinus luteus, and L. albus, a prelimi-

nary account of the investigations having been given in the second pub-

lication noted above. In seeds germinated in darkness asparagin,

leucin, tyrosin, arginin, histidin, and lysin were found. The amounts

of these different substances varied with the seedlings, and with the

same seedlings at different times. An increase in asparagin was usually

accompanied by a decrease in the others, especially in the content of

leucin, tyrosin, and arginin. The proteid compounds which were

found to accumulate in the etiolated seedlings varied according to the

different kinds of seeds, arginin acumulating in L. lateus, while at other

times in old etiolated seedlings leucin was present in greater or less

degree.

The previous theory of the author that the decomposition of proteids

in germinating plants results in the formation of certain amido acid

compounds as well as hexose bases through the action of acid or trypsin

within the organism is-said to be eontirmed. The varying amounts of

these compounds are attributed to the fact of their being secondary

products. The older hypothesis that the proteids in germinating seeds

split up into asparagin and carbohydrates the author claims is

untenable.
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The artificial inoculation of beans with pea tubercle bacteria,

F. NobbB and L. Hibtnek [CentU. Baht. a. Par.^ Aht., G {1900).,

No. 1^., 'pP' ^.^9- 5̂7,^;^. 1).
—Reciprocal inocuiations Avere made upon

beans and peas Avitli bacteria from the tubercles of each, and with bean

tul)ercle bacteria from tubercles groAvn upon peas, and vice verm., the

object l)eing to ascertain the effect of the adaptation of the organisms

to plants of a different genus than that from Avhich the}^ Acere oi-igi-

nally secured. It was found that if either plant AV^ere inoculated with

germs from the tul)ercles of the other some tubercles Avould be formed,

but the organisms seBmed to be Avithout the poAver of nitrogen assimi-

lation. If the inoculation AA^as continued a second season, or through

a second or third series of cultures, the bacteria became nearl}" as effi-

cient as those from the roots of the same genus. To the organisms

resulting from such adaptations the authors haA^e giA^en the name
“ crossed ” or ‘‘ crossbred bacteria.” If inoculations Avith these cross-

bred bacteria be made upon their original host they Avill be found to

haAX. nearly lost their ability of nitrogen assimilation on the roots of

that plant, shoAving little if any increased nitrogen content OA^er non-

inoculated plants. The effect of the A’^arious inoculation materials as

shoAYn l)y the experiments Avith peas is giAmn in the folloAving table:

Average remits of inoculating peas grown in pots.

Inoculation material.
Height

of plants.

Number
of leaves
per plant.

Pods
per pot.

Seeds
per pot.

Dry
matter in
plant.

Nitrogen
in plant.

•Bean tubercle bacteria
Mm.

888 18 11.5 8.0
ftm.

5. 29
Mg.

76.5
Pea tubercle bacteria 1,144

1,146
19 28.0 108.

5

24. 03 743. 0
Crossbred bacteria 18 26.0 59.0 16.78 366.

0

Check, uninoculated 891 17 7.0 9.0 5.33 89.0

If the diT matter and nitrogen content of beans and peas inoculated

with their own root tubeixde bacteria be each represented by l(f0, the

effect of crossbred bacteria upon beans Avould be represented by 80.71

for the diy matter and 71.8 for the nitrogen content. Upon the peas

crossbred bacteria produced 69.83 per cent of diy matter and 49.26

per cent of the cpiantity of the nitrogen stored up in plants inoculated

with pure pea tubercle l)acteria. The possibility of the transfer of

tubercle bacteria from the roots of one plant to those of a different

genus is affirmed.

Studies on American grasses, F. Lamron-Scrienee and E. D. Merrill
(
U. S.

Dept. Agr., Division of Agrostology Bid. ^4, pp- 45, fgs. 23).—Notes are given l>y the

authors on some recent collections of ^Mexican grasses, of which 227 siiecies and varie-

ties are enumerated, 11 s})ecies and 1 variety being new. Notes are also given on

some species of Panicum, in which Lamarck’s types of B. nitklnm, P. scoparium, and
P. puhescens are figured and described. Miscellaneous notes and descri])tions of new
species are also given hy F. Lamson’-Scribner and 0. 11. Ball of a number of grasses

occurring in the Gulf States. Five new species of Ebnnns are figured and described.
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The order of formation of the elements of the central cylinder in roots and
stems, G. Bonnier {('ompt. Reml. Acad. Sci. P((ris, 131 {1!>00), No. 20, pp. 781-789,

6).—Tlie general structure of the central cylinder and that of the stem and root

and the order of the development of the tissues are tlie same except in the different

position of the ligneous poles.

Some ways of seed distribution, F. IT. ITill^man {Nevada Rta. Bid. 48, Edaca-

Itonal Ser. Ill, p]>. 10, fuj^. 15).—The author figures and popularly desca'ihes some of

the methods hy which seeds of weeds and other ])lants are distrihuted.

Exchange seed list No. 5, W. A. Setchell and J. B. Davy {California Ski., 1900,

Dec., pp. 11 ).

—

A list is given of seeds of economic })lants which are offered for

exchange and a list given of seeds wlii(‘h are desired l>y the department of botany at

the station. The seeds enumerated in this list are for excliange only.

New sugar-yielding plant in French Central 'Africa, A. Chevalier {Suer.

Iiidlg. et (hloniale, 57^ {1901), No. 3,pp. 75-81 ).

—

^^The iilant discussed in tliis article is

Bourgou {Banicnm hurgu).

Influence of atmospheric humidity on vegetation, 8. INIottet
{
Rev. Ilori., 73

{1901), No. 2, pp. 38, 39).—The author believes the role of atmospheric humidity in

plant growth is greater than is usually supposed. Observations on the growth of a

number of different jilants as influenced liy atmospheric humiditv are presented.

Reproduction in relation to problems in hybridization, O. AMEs(d7»rr. Card.,

22 {1901), No. 322, p. 130).—-A controversial article.

Reserve carbohydrates of Thaliophytes, G. Glautriau {Misc. Biol, ded au A.

Giard; ahs. in Jour. Rog. Micros. Soc. [Loudoni\, 1900, No. 6, p. 698).—According to

the author, tlie most abundant carbohydrate in the Myxomycetes is glycogen, which

usually occurs in the plasmodia in a lialf-dissolved condition. The spores contain

only oily substances. The Peridinieie contain drops of oil and pure starch, and their

membranes give the reaction of cellulose. In the Cyanophyceai a reaction with iodin

is given, resembling that of gl 5Y‘Ogen, and the presence of glycogen in bacteria is

believed probable. In the green algse starch is abundant, and in many of the red

algie a carbohydrate closely resembling starch is present. Fungi are said to contain

an abundance of glycogen and oily substances, lieaides various forms of sugar, glucose,

levulose, trehalose, and mannite.

The influence of chemical agents on the growth of algee and fungi, N. Ono
{Jour. Col. Sci. luip). Univ. Tokyo, 13 {1900), pp. I4I-I86 . pi. 1; ahs. in Jour. Roy.

Micros. Soc. [London], 1900, No. 6,pp). 698, 699).—A large number of experiments are

reported u^ion, in which the effect of different chemical salts upon algie and fungi

is shown. Extremely dilute solutions of some poisonous salts were found to promote

the growth of the lower alg?e. Among these were zinc sulphate, iron suljihate,

copper sulphate, and iron arsenite. These substances favored the multiplication

of the organisms rather than increase in the size of the individual. The fungi were

found to lie more sensitive to small quantities of mineral salts than the algie, and the

formation of spores was especially checked by these substances. The optimum con-

centration of mercurial chlorid for fungi was found to be aliout 0.0013, and of copper

sulphate aliout 0.012.

The meaning of mycorrhiza, E. Stahl (/a/u^6. Wiss. Bot. [Pringsheim], 34 {1900),

pp. 539-668, fig^- 3; ahs. in Jour. Roy. Micros. Soc. [I^ondoni], 1900, No. 6, p>. 707).-—The
autlior ennmerates all the plants in which ectotropic and endotropic mycorrhiza are

known to exist. At present, mycorrhiza are unknown in the families Cruciferae,

Cyperaceie, and Polypodiaceae; but the author considers it probable that the greater

number of the higher plants are caj3able, under certain circumstances, of entering

into symbiosis with fungi. The explanation of the occurrence in the same forest of

plants which do and others which do not obtain their nourishment in this way is

found in the difference in their facility of ahsorbing mineral food material. Plants
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with a rapid transpiration current can dispense with the formation of mycorrhiza,

while those with weak transpiratioii can obtain a sufficient supply oidy by the assist-

ance*of the synihioti(‘ fuiif^us.

Notes on the cytology of Gastromycetes, R. Maire {Cornpi. Rend. Arad. Sri.

Ra'ris, ISl {1900), Xo. 20, pp. 1247, 124S).—-Cytological notes are given upon the study

of a number of si)ecies of Lycoi)erdon, Xidularia. Geaster, and Cyathus.

Fungi of Florida, H. II. Hume {Florida Sta. Rpt. 1S09 and 1900, pp. S8-44,

Jit/. 1.

)

—A list is given of fungi collected by the autlior and others, in which the dis-

tril)ution of the s})ecies is indicated and several new species described.

Cryptogams of Wyoming, A. Nelson
( Wi/0 )ni)a/ Sta. Rpt. 1900, pp. 88).—A list

is given with descri])tive notes on a number of s[)ecies of cryptogams that have been

collected by the author and f)thers in the State of Wyoming. This list is published

as supplemental to the repo7’t on the flora of Wyoming (^E. S. K., 8, p. 956).

METEOROLOGY—CLIMATOLOGY.

Monthly Weather Review
( S. Dejit. Ayr., Weather Bureau^

2lonthhj Weather Reviear^ ^28 {1900), Non. 10^ j/p. RN-WO, ^fign. 17^

charts 10; 11, pp. Jf7h-o2G^ ph. 2,fg.'<.- R cha/ln 10; 12, p)p>. o27-5S3,

2?l. 7^ fig- B charts 10).—In addition to the usual reports on forecasts,

warnino-s, weather and crop conditions, meteorological tables and

charts for the months of October, Novemlter, and December, 1900,

these niiml)ers contain the following- articles and notes.

No. 10, special contributions on Lightning from a cloudless sky, hy B. S. Pague;

Property loss by lightning in the United States, 1899, by A. J. Henry; Cumulus

clouds at the Bayonne, N. J., tire, by .T. H. Eadie; Drift ice and the theory of ocean

currents, by R. A. Daly; The dynamic, iminciple of the circulatory movements in the

atmosphere (illus. ), by V. Bjerknes; and The Porto Rican hurri(;aneof 1899, by C. O.

Paullin; and notes by the editoi- on the Weather Bureau at the Paris Exposition, the

proceedings of the Permanent International ^Meteorological Committee, oscillations

of lake level, correction, W’^eather Bureau men as instructors in meteorology, train-

ing needed to become investigators, climate and flora, lieaviest rainfall at La Crosse,

Wis., meteorological cal)legrams, psychrometric tables, observations during the solar

eclipse, pogonip, and the long record of Mr. S. P. Davidson.

No. 11, special contributions on Rainfall from convectional currents (illus.), by
H. H. Kiml)all; Rainfall on the Island of St. Kitts, W. I. (illus.), by W. II. Alex-

ander; Notes on local whirlwinds in New Brunswick, by S. W. Kain; Lightning

from a cloudless sky, by C. E. Ashcraft, jr.
;
Climate of Spokane, Wash., by C. Stew-

art; Fog studies on Mount Tamalpais, by A. G. McAdie; The water supply for the

season of 1900 as depending on snowfall; and Tornadoes in Tennessee, Mississippi,

and Arkansas (illus.), by S. C. Emery.

No. 12, special contributions on The circulatory movements in the atmosphere, l)y

V. Bjerknes; Line integrals in the atmospliere (illus.), by F. H. Bigelow; The peo-

ple of IMars, l)y C. F. Talman; Prof. N. H. Yerby, by F. P. Chaffee; and Records by

the kite corps at Bayonne, N. .1., by W. H. iMitchell; and notes by the editor on

weather forecasts in Mexico, meteorology in Costa Rica, micro-photographs of snow
crystals, bombarding hail clouds, meteorology as a college course, mars and the earth,

oscillations of the lakes and the climate in arid regions, erosion due to heavy rains

and steep grades, mii-age over Lake Michigan, meteorology at the Paris Congress of

1900, meteoi’ology and geodesy, i)eriodicity in meteorolog}^ mathematics in meteor-

ology, a memorable storm of sleet and snow, hurricanes at Charleston, 8. C., high
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tides and approaehiii^ storms, enmnlns clouds above fires, lightning without thuu- |
der, reduction of the l)arometer to standard gravity, hurricanes in Jamaica, W. 1., K
commercial importance of storm and Aveather forecasts, the evolution of the ther- h
mometer, a barometer needed in balloon voyages, lectures and instruction, the use

of the Monthly Weather KevieAv by teachers, aerial voyages by balloons and kites,

transatlantic Aveather, correlation of Aveather in distant localities, ucaa" meteorological

stations needed, lightning from cloudless skies, lake commerce and insurance, the.

Aveather and the ncAvspapers, the first National Meteorological Congress of Mexico,

chronological cycles, relations betAveen summer and Avinter temperatures, Arctic and
Antarctic meteorological observers, typhoon of November 10 in Hongkong, equi-

noctial storms, and M'eather Bureau publications for school use.

Meteorological observations, C. S. Phelps (Coimecticut Sto7v\9

Sta. Rpt. 1899^ pp. ^19-221).—This is a record of observations on

temperature, pressure, humidity, precipitation, cloudiness, and wind
movement during;' each month of 1899 at Storrs, and on rainfall during I;

the 6 months ended October 31, 1899, at 21 places in Connecticut.

The mean temperature for the year at Storrs was 47° F.
;
mean pres- I

sure, 30.07 in.; total precipitation, 38.31 in.; number of cloud}^ days,

102. The average rainfall for the State during the 6 months ended

October 31 was 19.31: in.

“The total precipitation for the year (38.31 in.) AA'as 6.8 in. beloAv the aA^erage at
|

Storrs for the past 11 years, and about 10 in. beloAv the general average for Connec- I

ticut. . . . The last killing frost in the spring occurred May 4. The temperature for !

June AA'as someAAdAat aboA’e the normal, but for the balance of the summer it Avas

about the average. The groAving season Avas shorter than usual, light frosts occurring

September 7 and 14, and quite seA'ere frosts September 15 and 16.”

Meteorological report for 1899, C. B. Ridgaway ( Wyoming Sta.

Rpt. 1900^ pp. 23).—A brief statement of the equipment of the station

for meteorological observations, with tables giving daily observations

on temperature, relative humidity and dewpoint, atmospheric pressure,

and wind movement at Laramie, W3"o., for each month of 1899, as

well as a monthly summarv of precipitation and evaporation for

1891-1899. The summarv for 1899 is as follows:

Temperature (degrees F.).—Highest, 87, June 29 and July 25; lowest, —40, Feb-
j

ruary 12; mean for the year, 38.8; highest daily range, 63, Felwuary 12; loAA'est daily

range, 5, October 9; mean daily range for the year, 24.4. Humidity.—iMean relatlA'e
|

for the year, 57.1; loAvest relatiA'e, 6, September 7. Deiopoint.—Highest, 60°, Sep-

tember 5; loAvest, — 38°, February 6; mean for the year, 23.9°. Atmospheric pres-

sure (inches).—Highest, 23.502, September 25; lowest, 22.442, January 31; mean for

the year, 23.079. Precipitation (inches).—Highest monthly, 2.01, in July; loAA'est

monthly, 0.07, in November; highest during any single storm, 0.91, July 13; total
|

for 1899, 11.84; mean for 9 years, 10.15. Evaporation.—Total for 6 months
(
April 22 1

to October 15), 20.58 in.; greatest monthly, 4.42 in., in May. Wind.—PreAmiling I

direction, soutliAvest; greatest A'elocity, 58 miles per hour; total number of miles
|

traveled during the year, 117,284; greatest number of miles traA'eled in 1 month,
j

12,787, in January; lowest number of miles traA'eled in 1 month, 7,245, in NoA'ember;
|

average number of miles for each month, 9,773.6; greatest number of miles in 1 day,

744, May 21; least number of miles in 1 day, 97, December 13. Weather.—Number of

clear days, 178; number of fair days, 142; number of cloudy days, 45; number of

days on which there Avas a precipitation of 0.01 or more, 75.
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Rainfall in the west and east of England in relation to altitude

above sea level, W. Marriott (Quart. Jour. Roy. 2fet. Soc. \_Lon-

26 (1900)^ No. 116^ JN- 273-280^ figs. 2).
—The mean moiithl}"

and annual rainfall at the English and Welsh stations are grouped

according to altitude, all stations being considered as “western”
which drain to the west and all “eastern” which drain to the east.

There is shown to be a general increase in rainfall as the altitude

increases up to 1,000 ft. There is nearh" a fourth more rainfall in

the west than in the east, but it is much more variable. The greatest

rainfall occurs in the west in November, in the east generally in Octo-

ber, although there is a great rise of rainfall both east and west from

June to July. April, May, and June are very dry in the west. The
greater rainfall of the western part of the British Isles is explained by

the fact that the prevailing winds are southwesterly. The author

considers the assumption of an increase of 3 per cent for each 100 ft.

to be incorrect. It is shown by the data here reported to vary from

1 to 38 per cent, depending upon exposure, position, and surround-

ings, as well as upon altitude.

The climate of Alleg'any County, 0. L. Fassig {Marijlnnd Geological Survey—
Allegany County. Baltimore: Johns HoioUns Press, 1900, pp. 2T7-231, figs. 5).—Tables

and diagrams are given which show the results of temperature observations at Cum-
berland for 37 years (1859-1895), the mean monthly and annual temperatures for 9

stations in Allegany County at which observations have been made during a period

of one year or more, the monthly and annual precipitation at Cumberland during

the period from 1871-1895, and the general climatic features of the county are briefly

discussed. The highest temperature recorded is 109° F. at Boettcherville July 3,

1898, the lowest —22°, at Frostburg February 13, 1899. The mean annual tempera-

ture at Cumberland, based on 37 years’ observations, is 51.5°. The mean annual

rainfall at the same place, based on 27 years’ observations, is 32.86 in. The stations

for meteorological observations in the county are described.

Meteorological tables, T. 8. Outram {Minnesota Sta. Ppt. 1900, pp. 731-739).—
Tallies i)repared by the director of the Minneapolis office of the IVeather Bureau

are given, showing the monthly and yearly averages and departures from normal of

temperature and precipitation, based on observations at some 61 places in IMinnesota

during the year ended June 30, 1900.

Meteorological observations, H. L. Price (Virginia Sta. Ppt. 1900, p. 10 ).—
Tables are given which show monthly averages of observations at Blacksburg, Va.,

on temperature, precipitation, direction of wind, and cloudiness, for the year ended

June 30, 1900; and monthly means of temperature and precipitation during 8 years

(1893-1900). The mean temperature for the year ended June 30, 1900, was 82.71°

F., the precipitation 35.36 in.

Moore’s meteorological almanac and weather guide, 1901, W. L. Moore
(Chicago: Rand, McNally cO Co., 1900, pp. 128, figs. 21, charts 32).—The object of this

treatise is stated to be ‘‘to present in concise form such weather data and facts rela-

tive to meteorological phenomena as will lie at once interesting and profitable to the

farmer, the liorticulturist, the shipper of perishalile produce or manufactures, the

merchant, the mariner, the teacher, the student, and the seeker after health or pleas-

ure. Effort will be made to correct many popular but erroneous impressions relative

to climate and weather.” It contains in addition to the usual data given in almanacs,
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statements of the highest and lowest tein]>eratures recordcnl at different places in the

United States during each month of tlie year, and articles relating to the history of

meteorology; some wonderful ))henomenaof the air, the construction and the ns(i of

the weather map (with charts), the uses and the errors of stoj-m warnings, tornadoes,

long-range forecasts, the Galveston hurricane of 1900 and the blizzard of 1899, great

Hoods of the United States, protection from frost, loss of life and j^roperty hy liglit-

ning, lightning strokes, temperatures injurious to food products, Weatlier lUn'cau

kites, work of voluntary observers and crop correspondents, magnitude of the Unite<l

States daily atmospheric survey, and (Himate for the health seeker, the tourist, and

the investor, including information 7’egarding the climate of Cuba, Porto Rico,

Hawaiian Islands, and the Philippine Islands; the hottest and coldest ])laces in the

world, the weather and sun s])ots, and change of climate.

The weather and agriculture, R. RduN'STETN Laridv'. {1901),

Nos, 5, 31,32; 7, p. 43 ).—A general discussion of this subject.

The weather v. the newspapers, II. M. Watts (/Ap. Sri. Mo., .58 {1901), No. 4,

pp. 381-392, fips. 4 ).—The relation of the newspaj^ers to the disseminadon of informa-

tion regarding the weather is brieHy discussed, tlie claim being made that “for the

most ]>art the average newspaper fails in its duty to the public, so far as the weather

is concerned, in the four following particulars;

“(1
)
By reason of a misapprehension and misrepresentation of the simplest funda-

mental facts of atmospheric circulation aiul weather movement, effects being treated

as causes, etc.

“(2) By reason of a constant confusion of terminology and a generally slipshod use

of weather terms and facts.

“(3) By reason of a persistent refusal to recognize much, if an}% difference between

tlie scientist and the charlatan, between the expert and the quack; and, in fact, b}'

a disposition—marked in some quarters—to give undue prominence to bogus weather

prophets and wonder-mongers, at the expense of the equipped and reiiutable students

of the subject.

“(4) By reason of a hypercritical but uninformed attitude toward the daily fore-

casts of the United States Weather Bureau, liy which the work of the Bureau is ham-

pered and its value to the public materially reduced.”

Cannonading as a protection against hail, J. Dufour {Citron. Agr. Canton

Vaud, 14 {1901), Nos. .3, pp. 61-67, figs. 2; 4^ pp. 95-107, figs. 5 ).—A brief general

discussion.

The mode of action of cannon used in combating hail, G. Gastixe and

V. Vermorel {Grrie, 2 {1901), No. 3, pp. 12-18).

Corrections for mean daily temperature calculated from a limited number
of observations, M. Moreno y Anda {Mern. y Rev. Soc. Cient. ^‘‘Antonio A/m/r,” 15

{1900-1901), No. 1-2, pp. 5-11).

Anemometry, C. F. Marvin
(
U. S. Dept. Agr., Weedher Bureau Doc. 233, p>p. 67,

pi. l,figs. ^<5’).—This is a second edition, revised, of “a circular of general informa-

tion respecting the theory and operation of instruments for indicating, measuring,

and automatically recording wind movement and direction, with instructions for

the erection and care of such instruments of the Weather Bureau pattern.”

An electric anemometer for transmitting observations to a distance,

Iv. Legrand {Compt. Rend. Acad. Sci. Paris, 132 {1901), No. 6, p. 323).

New wind-recording apparatus {Sci. uirner. Sup., 51 {1901), No. 1308, p>-

20963 ).—A brief description of an apparatus in use at the Agricultural College of

Berlin which is capable of recording eight directions of the wind.

Meteorological instruments, H. Hartl {Sci. Arner. Sup., 51 {1901), Nos. 1308,

pp. 20962, 20963; 1309, pp. 20978-20980, figs. 20 ).—Descriptions are given of various

forms of thermometers and thermographs and liarometers, barographs, psychrome-

ters, etc., with brief explanations of their use.
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RiVer and artesian waters, K. H. Fokres {Ari2oiHi Sfa. Bj>f. 1900^

P2>.. 180-lSA).—The results are reported of determinations of silt,

alkali salts, and nitroo’en in representative saniY^les from a flow of one

week, both high and low water, of the Colorado at Yuma, the Cxi la at

Florence, and the Salt Kivef at iNIesa City: also of a canal taking water

from the lower Gila, as well as of alkali salts in 9 samples of water

from artesian wells on the eastern slope of Graham Mountaiji above

Satiord, Idiatcher, and Pima and in the San Pedro Valley south of

Benson. The analyses reported show that the 3 principal rivers of

the Territory are ‘"of quite varialde character for irrigating purposes,

containing, in the instances mentioned, from 50 to 200 parts of soluble

salts in 100,000, in round numbers.’"

“The quantity of soluble salts is influenced by the stage of water and by seepage

from irrigated districts. The nature of these salts is influenced by the same causes.

The Colorado River is less saline the year around than either the Salt or the Gila.

In summer, when its waters rise under the influence of the melting snows in Colo-

rado and Utah, the total solulde solids were observed to average as low as 25 parts

in 100,000 for months at a time.

“Flood waters in all cases not only carry less salts but more silt, including nitrog-

enous fertilizing materials. Barring the inconvenience of excessively muddy water,

therefore, flood waters are in every way preferable for irrigating purposes.

“The average amount of silts in the Salt River supply from August 1, 1899, to

August 4, 1900, was by weight 0.1 per cent of the water; by volume, 0..3 per cent.

This amount of silt is unquestionably less than the average on account of the unusu-

ally low water prevailing during most of the time of sampling. The Salt River,

however, is undoubtedly far less silty than the Gila, and this element of doubt in

connection with the life of reservoirs correspondingly less. . . .

“The average total nitrogen in the Salt River supply for one year was found to be

3.25 parts in 1,000,000 of water, including that which was contained in the silt. Of

this amount 1.04 parts per million existed in the form of nitrates.”

The anah^ses of the artesian waters show that while the total soluble

salts are not excessive, sodium carbonate is iiniformlt" present, vary-

ing in different cases from 3.4: to 19.6 parts per hundred thousand. An
analvsis of an alkali crust from the region in which some of the

artesian wells are located shows that a considerable amount of cal-

cium sulphate is present. ‘‘Should the soils of this region prove to

contain calcium sulphate generally, the alkalinity of the artesian wells

will, at least for a time, be rendered harmless therelyy.”

A preliminary report on the artesian basins of Wyoming, W. C.

Knight
( Wyoining Sta. Bid. ]?p. 107-^bl^ i)ls. ^6“, may) 1).-—This is

a preliminary treatise on the geology and artesian basins of Wvoming,
l)ased upon field notes collected during the past four years, accompanied

l)}^ a map embodying “all that is known of the geology of Wvoming
up to date,’’ the object of the publication being to explain the essential

features of the artesian basins of the State, so that artesian wells may
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be located. It is stated that neaidy all available water of the streams

of the State has already been appropriated, so that an increased supply

for the future can be secured only from underground sources. ‘‘Arte-

sian liasins are numerous in Wyoming, and some of them are veiy large |

and especially well located.” Twelve such basins are described in this ^

bulletin, namel}^, the Big Horn, the Shoshone, Powder River, Green
River, Sweetwater Valley, Laramie, the Shirlev, Cheyenne, the Car-

bon, the Uinta, the Gros Ventre, and the Teton. No systematic; ^

attempts to develop the water resources of these basins have been
|

:

made, but, “judging from the source of the water in many of the

Wyoming basins, the artesian wells in this State should equal any that

have been drilled in South Dakota.”

Lysimeter experiments in 1899, J. Hanamann {Ztscltr. LandiD.

VersiicJmn. Oesterr.^ ^ {1901)^ j)P- ahs. in Cliem. Centhl.
^
1901^

/, Ab. 5, p. 270).—The drainage water obtained during 1899 contained i

a smaller percentage of salts than that of the previous year (E. S. R., >

10, p. 930), due to the fact that a compact alluvial soil was used and il

percolation was slower. The greatest loss of nitrogen in the drain-

age occurred in case of bare soil, the order of losses in other cases i

being (1) soil bearing young red clover, (2) that under flax and beans,
[,

and (3) that under summer grain. Lime was the constituent most
|

i

easily removed from the soil. The losses of potash and soda w^ere |-

practically the same. Chlorin and sulphuric acid were removed in |i

considerable quantities, especially in liare soil. Phosphoric acid could [1

scarcely be detected in the drainage water of soils bearing crops. In
)

bare soils traces were found.

The lime compounds of cultivated soils and the determination i

of assimilable lime in soils, D. Meyek {Landw. Jahrh.., 29 {1900), 7

Wo. 6, pj). 91S-1000; Fuldincfs Landw. Ztg., Jp9 {1900), JVos. 22, pp. '

,

8L2-8JL7; 28, pj). 865-871; 2Jf, p>p. 90F910; ahs. in Deut. Landw. i

Presse, 28 {1901), Wo. 7, pp. ^6-^8, Jigs. 3).—Chemical and physical !

analyses and pot tests of 26 samples of two classes of soils— light and

heavy—are reported in detail. The lime content of the soils examined

varied from 0.092 to 1.271 per cent. The average for light soils was

0.333 per cent; for heavy soils, 0.691. The average percentage of
,

!^

carbon dioxid was 0.052 per cent in light soils and 0.098 in heavy soils,

the average for 22 of the samples being 0.045. In case of the light

soils 25.7 per cent of the lime was in the form of carbonate; in caseof
j

heavy soils, 19.1 per cent. While a high percentage of carbon dioxid
j

usually indicated a high percentage of lime in the soil, a small percent-

age of carl)on dioxid did not always indicate a low lime content. Cal-

cium humate was found in apprecial)le ainounts only in a few cases.

The sohd;)ility of the lime in 2 per cent hydrochloric acid varied in case

of the light soils from 38.5 to 92 per cent, averaging 68.9 per cent; in

case of heavy soils, from 66.6 to 90.2 per cent, averaging 78.4 per
j
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cent. Of the total amount of lime present in the soils 21.1 per cent

was found in particles from 0.2 to 6 mm. in diameter, 21.0 per cent in

the tine sand, and 51.3 per cent in the dust (silt). In certain of the

soils, especialh" the heavy soils, a considerable proportion of the lime

was apparentl}" in the form of silicate. As regards the influence of

the lime on the growth of plants as determined in pot experiments, the

various lime compounds tested stood in the following order, begin-

ning with the highest: (1) Carbonate and caustic lime, dolomite, and

basalt; (2) Thomas slag, scolecite, anorthite, diabase, and nephelinite;

(3) apoph}dlite; (1) phosphorite; (5) dicalcium phosphate and apatite;

(6) fluorspar, and (7) monocalcium phosphate. Gypsum gave negative

results. The highest yields were obtained when a mixture of calcium

carbonate, magnesium carbonate, burnt lime, and burnt magnesia was

applied. Of the phosphates, Thomas slag gave the best results, dical-

cium and monocalcium phosphate the poorest. The poor results

obtained with the superphosphate are attributed to the fact that it

failed to neutralize the acid condition of the soil. Of the silicates, the

zeolites gave specialh" good results. The results with gypsum are in

direct contradiction to those usuall}" obtained in pracdice. Even in

case of leguminous plants the gypsum was without beneticial effect.

The amounts of lime dissolved by concentrated and dilute hydrochloric

acid bore no relation to the 3ueld of crop or to the amount of lime

assimilated. Neither did the carbon dioxid content furnish a reliable

index of the amount of lime taken up by the plant, since a low per-

centage of carbon dioxid did not alwa^^s indicate a deficienc}^ of availa-

ble lime. There was no appreciable diflerence in the lime content of

the grain of lye grown on limed and on unlimed soils. The percent-

age of lime in the straw was increased Iw liming only when there was

no increased yield. The active forms of lime in the soil are undoubt-

ed\y carbonate, sulphate, and easil}^ decomposable silicates. The pro-

portions of these which are most available for plant growth may be

determined by treatment with neutral solutions of ammonium chlorid

or ammonium nitrate. Digestion for 3 hours with 10 per cent ammo-
nium chlorid solution at 100^ C. on a water bath is considered a

satisfactory means of accomplishing this. This method has decided

advantages over the old method of digestion in 10 per cent h3^dro-

chloric acid, since the lime can be directl3^ determined without separa-

tion of silica. Moreover, the results obtained show a closer agreement

with crop results and with the amount of lime taken up b3" plants.

A lime content of 0.25 per cent b3^ this method is considered normal.

Less than 0.2 per cent indicates a deficienc3
" of lime in the soil.

The distribution of alkali in the soil of the experiment farm,

E. E. Slosson {Wt/oming Sta. Bpt. 1900^ jyp. If).—Determinations of

the amount of alkali in the soil at depths of from 3 in. to 3 ft. on
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(lill'eront }) 5irts of the ('xperiinent hirin lU’e r(‘,ported. 'Hh' iiuTliod

followed in niakin<»- tlie.se deteniiimitions was as follo>vs:

“One luindred grams of soil was i>nt into a glass-sto])])ered Pottle with 200 ce. of

distilled water and left for several days with occasional shaking. AVhen it is settU'd

a convenient (jiiantity is drawn off with a i)ipette and without filtering evaporated to

dryness and heated at a temperature above 250° C. for 2 or 3 hours. By this heating

the gyi)snm hecomes dehydrated and almost insohilile, so all that is necessary is to

extract with a small amount of water, filter and evaporate in a i)latinuin dish for

total alkali and titrate for chlorids. For dehydration a small round air hath was
made of Russia iron covered with asbestos and containing a rack for holding six

smaller i)orcelain evaporating dishes. A numher of exi)eriments made Avith this

method shoAved that it reduced the amount of sohthle salts by aliout 60 per cent,

Avhile chlorids remained the same and different ainounts of Avater could he used

Avithout affecting the results.”

Soils of Mississippi, W. L. Hutchinson, W. R. Perkins, and E.

B. Ferris Sta. Bui. pyp. 19).—Ctieinical and mechani-

cal analyses are giyen of 375 samples of representative soils from

different parts of the State, togetlier with a map showing the location

and extent of the different soil areas and a discussion of the analytical

results. A comparison of the anahdical results with the observed

productiveness of the soils shows that “other things being equal, soils

containing the largest total amounts of plant food will have the most

plant food available for crops . . . and the deepest surface soils

give the liest yields.” HoAATver, other conditions, especially a uni-

form Avater supply, are also essential to productiveness. In the soils

examined 0.07 to 0.1 per cent of pho.sphoric acid was apparently suffi-

cient for maximum yields. Soils containing 0.05 per cent of phos-

phoric acid or less, reqiured applications of phosphoric acid. All of

the soils examined, except those con,sisting largely of organic matter,

contained a sufficient supply of lime. “There is no evidence that the

application of potash as a food for plants has helped or increased the

yield of any crop on any soil in this State.” The use of leguminous

crops to increase the nitrogen supply of the soil and improA^e the

Avater conditions is especially recommended. Attention is called to

the unproductweness of recently exposed subsoils.

A study of the agricultural value of the soils of Madagascar, A.

Muntz and E. Rousseaux (Bui. Min. Agr. [JBrance\., 19 (1900), Mo.

5, pgj. 910-1123, map) 1; Ann. Sci. Agron., 1901, I, Mo. 1, p>]). 1-98,

152-160, map) 1; Compt. Rend. Acad. Bci. Idoris, 132 (1901), Mo. 8,

pp. JAl-ldA^)'—Chemical analyses of about 500 samples of soils col-

lected in diherent parts of Madagascar, but especially in the moun-
tainous region on the east coast, are reported, with mechanical anah^ses

of certain of the typical soils. The samples and the regions from

Avhich they were obtained are briefly described and the results of the

examinations are discussed in their relation to the agricultural possi-

Inlities of the island. The larger part of the area of the island is

occupied by very ferruginous red soils. They are deticient in lime
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and potash and especially poor in phosphoric acid. They arc in

addition very conipact and inipermea])lc and dithcult to cultivate.

They arc easily washed l)y rains and harden and crack in time of

drought.

The composition of some Herzegovinian and Macedonian soils,

W. Busch (Ztschr. Landin. Oesterr., 3 {1000)^ pp. 637-60^;

<d)s. In Ohdu. Ccnthl.^ 1900^ 11^ J7o. 35^ p. 13JfS).—Mechanical and

chemical analyses are reported of toliacco soils from these regions

undertaken with a view to determining whether the quality of the

tol)acco was dependent upon the character of the soil or of the ferti-

lizers used. The Herzegovinian soils were calcareous, hut, with one

exception, poor in calcium carbonate. The Macedonian soils were

loamy. l)ut uniformly rich in calcium carbonate. The results indicate

that the brittleness of the Herzegovinian tobacco after dr^dng as com-

pared Avith the Macedonian tobacco can not be attributed to the abun-

dance of lime in the soil. General suggestions regarding the fertilizing

of the soils are made.

The geological agronomic charting of soils as a basis for their

general valuation, J. Hazard {Lamho. Jahrh.^ 39 (1900)^ Xo. 6, pp.
306-911, charts 11).—The soils of certain areas in North Saxony are

charted on the basis of their observed adaptability to the more impor-

tant crops and of their geological, petrographic, and physical exami-

nation. The methods employed are described and the results obtained

are reported and discussed in detail. A close correlation was observed

l)etAveen physical properties and adaptability" to crops. The methods

folloAved are claimed to furnish a reliable basis for the valuation of

soils and for the selection of crops best suited to them.

Subterranean waters, C. Mokkis {Jour. Franklin Inst., 151 {1901), Xo. 3, pp.

18J-194, figs. 2).—The origin, distribution, and geological functions of subterranean

waters are discussed.

Contribution to the study of subterranean Avaters, F. Makboctix {Compt.

Rrinl. Acad. Sci. Paris, 132 {1901), Xo. 6, pp. 365-368).—A brief account is given of

a study by means of fluorescein of the source and rate of circulation in the soil of

subterranean Avaters from Avbich the AA’ater supply of Paris is deri\’ed.

The soils of Allegany County, C. W. Doksea’ {Maryland Geological Survey, Alle-

gany County. Baltirnore: Johns Hopkins Press, 1900, pp. 195-216).—This article dis-

cusses the forces Avhich are active in the formation and the factors determining the

productiA'e capacity of soils; briefly revicAVS previous Avork on the soils of the county,

including that of Whitney (E. S. R., 4, p. 17; 5, p. 162), and describes 17 type soils

found in the county. Mechanical analyses of these type soils and subsoils are also

given.

“The soils of Allegany County are so closely related to the geological formations

from Avhich they are deriA’ed that a knoAvledge of the rock formations throAvs much
light upon the soils Avhich are found there.” The type soils described are therefore

given the names of the geological formations from Avhich they are derived.

Analyses of rocks in the laboratory of the U. S. Geological Survey, 1880-
1899, F. W. Clakke {Bui. V. S. Geol. Survey, Xo. 168, pp. 308^-Xni)

.

—This is a

revised edition of the second part of Bulletin 148 of the Survey, and includes, in
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addition to aiuiiy.ses of varioiia rocks and minerals, detailed mineral analyses of clays,

soils, etc.

On the examination of soils with reference to assimilable plant food, ( ).

Kellner
(
Filhlirufs Landw. Zt(j., 50 {1001), No. ^,pp. 71, 72).—Referring to Meyer’s

recommendation (see p. 1020) that ammonium chlorid solution he used for the deter-

mination of the assimilable lime in soils, the author (;alls attention to his eailier

experiments with the same method which were reported in 1887.’

The determination of assimilable lime in soils, 1). Meyer {Filhlnof ^ Laiidvj.

Zt(j., 50 {1901), No. 3, pi>. 128, 129).—A rex)ly to Kellner’s claim of priority i-egarding

the method used by the author (see above).

Need for humus in soils of western Kansas, R. W. Clotuieh {Jv.dMslrddi.d, 27

{1901), No. 19, pp. 241-243).—A brief explanation of the causes of the decrease of

humus ill these soils and the urgent need of restorin|^ it.

What role does humus acid play in nature? H. Borntragek {Oesterr. Chem. Zicj.,

3 ( 1900) ,
No. 21, p. 516).—The action of humus acid in absorbing moisture and fertiliz-

ing constituents and giving them out again as required by the growth of jilants is

briefly explained. * •

The cultivation of the soil in warm regions, G. Patukel {Ann. Agron., 27

{1901), No. 1, 49-62, fig. 1).—This article describes the climatic conditions in

Tunis and reports results of experiments on the influence of cultivation on the con-

servation of moisture in the soil of the southern or arid portion of this country. The
results of these experiments show that by deep and thorough cultivation the rainfall

of the period from November to April may be stored and conserved to such an extent

that the growth of crops during the dry months, May to October, may be decidedly

promoted and the amount of irrigation required materially reduced.

New problems in soil inoculation, J. S. Stoklasa, F. Duchacec, and J. Pitra

{ZUclir. Landw. Versuchsw. Oesterr., 4 {1901), ^jp. 10-29; ahs. in Chem. Centbl., 1901,

I, No. 5, p, 269).— Bee E. S. R.,d2, p. 325.

4
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FERTILIZERS.

Phosphorite and green manuring, A. N. Engelhardt {Ztsclir.

Landw. Versuchsw. Oesterr.^ 3 {1900)., jjjj. 631-61^8; ahs. in Chem.

CentM.^ 1901., I^No. jj. 232).-—From 3 }mars’ field experiments the

author concludes that the soils which responded to applications of

fine-g-roilnd phosphorite were those in which the phosphoric acid was in

form of apparentl}^ unassimilahle organic compounds not set free by

calcium carbonate (chalk). The fine-ground untreated phosphate was

especially efi'ective on cereals, the effect depending upon the percent-

age of calcium phosphate in amorphous form. The finer the meal the

more efi'ective the phosphate. The best results were obtained with

rye, but the following crop of oats was also benefited. When the

phosphorite was applied to rye, oats, or fiax, and these crops were fol-

lowed b}^ a crop of rye to which barnyard manure was applied, the

}deld of the latter was much greater than that of rye which had received

only an application of barnyard manure. The ground
'

phosphorite

can be profitably used to supply a deficiency of assimilable phosphoric

acid oil all soils which contain a sufficient amount of nitrogen, potash.

I

^ Landw. Vers. Stab, 33 (1887), p, 359.
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and lime. On soils which give a good }deld without barnyard manure

it dogs not prove profitable. An application of chalk improved the

action of the phosphorite. How long the application of ground phos-

phorite may be continued with profit is a matter, of doubt. When its

action ceases, green manuring should lie resorted to. Other mineral

substances, especially marl, should be used in connection with the

phosphorite.

On the utilization of fluorin gas obtained in the manufacture of

superphosphates, C. Elschner {Chem. ZUf.^ {1900)^ No. 75, y;>. 755,

fig. 1).—The gaseous fluorin products formed during the treatment of

mineral phosphates with sulphuric acid are conducted through a tower

into which a water spray is introduced, which absorbs the gases. The
fluorin compounds thus obtained are utilized as a preservative for

manure in the following way: (1) Fullers’ earth and similar materials

are mixed with as much sulphuric acid as they Avill absorb without

destroying the powdery nature of the materials, and (2) a solution of

the fluorin compounds obtained as above is treated with enough dried

and ground clay to convert the fluosilicic acid into stable salts. Equal

parts of the two preparations when mixed and sprinkled over the moist

manure generate fluosilicic acid.

The g-uano deposits of Eritrea, (f. Ampola {^taz. Sper. Agr. Ital., 34 {1901),

Xo. 1, pp. 53-59 ).—^Analyses and tests on different crops are reported.

An experiment on soil improvement, C. S. Phelps
(
Connecticut Storrs Sta. Ept.

1899, pp. 205-208)

.

—This is a brief account of experiments begun in 1899 to test the

relative value of (1) stable inannre, (2) a complete chemical fertilizer, and (3) green

manures, both alone and in combination with mineral fertilizers, as means of improv-

ing worn-out soils. The experiments are being conducted on eighth-acre plats. The
same crop will be grown on the whole field in the same year and the croj)S will vary

from year to year in the following order of rotation: Corn, potatoes, oats and peas

for fodder, and soy beans. The yields of corn and stover from the different plats in

1899 are given without comment.

The distribution of fertilizers and their effects, Bertha lilt {Ann. Agron., 26

{1900), No. 9, p>p. 417-430).—Experiments at Grignon and elsew'here bearing upon
the effectiveness of fertilizers applied in rows, hills, and broadcast are reviewed.

These, it is claimed, show that fertilizers are most effective when localized in the

soil (as in hills and drills) and not distributed throughout its mass (as in broadcast

application) . By localization the fertilizing constituents are protected from absorp-

tion by the soil and kept available for the plant. Practical methods of securing this

localization under different conditions are explained.

The phosphate industry in the United States, K. Pietrusky
(
Oesterr. Chem.

Ztg., 4 {1901), No. 2, pp. 33-36).—A brief account of this industry, compiled from

data reported in The Mineral Industry, volumes 1 to 8.

The preparation of marketable superphosphates, C. Elschner {Chern. Ztg.,

25 {1901), Nos. 7, pp. 68, 69; 8, pp. 81, 82).—Brief descriptions are given of various

patented and unpatented processes of preparing concentrated and easily handled

superphosphates.

Is the arsenic in superphosphates harmful? A. Stutzer {Deut. La.ndw. Presse,

28 {1901), No. 9, p. 61)

.

—The percentage of arsenic in superphosphate (usually 0.011

22065—No. 11- 3
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to 0.02 per cent, sometimes as high as 0.05 per cent) is considered entirely too low to

render plants grown on soils fertilized with superphosphates poisonous, as has been

suggested in regard to barley used for beer making.

Potash, in agriculture, G. Smets {La j^otasse en agriculture. Maaseyck: Vander-

donck-Robyns, 1900, 2. ed., pp. 44, pis. 7).—This is the second edition of this brief

treatise on the use of potash as a fertilizer, which is based mainly upon the results

of experiments made by the author in Belgium.

Analyses of commercial fertilizers, M. A. Scovell, A. M. Petek, and H. E.

Curtis {Kentucky Sta. Bui. 88, pp. 125-173).—This bulletin contains a statement of

the number of brands of fertilizers collected and examined, the general results of the

analyses, explanations regarding free analyses, the terms used in reporting analyses,

and the valuation of fertilizers, and tabulated analyses and valuations of 361 samples.

Of the samples analyzed, “ 72, representing 55 brands and 22 firms, fell so far below

the guaranteed analyses in phosphoric acid, nitrogen, or potash, or in two or all three

of these ingredients as to be unaccounted for by variations in sampling or analysis.”

Report of analyses of commercial fertilizers for the spring and fall of 1900,
L. L. Van Slyke and W. H. Andrews {New York State Sta. Bui. 177, pp. 37-97).—The
results of analyses of 450 different brands of fertilizers are reported. Of these 326

were complete fertilizers in which the nitrogen varied from 0.44 to 8.15 per cent,

averaging 2.16 per cent. The amount of water-soluble nitrogen varied from 0 to 7.1

per cent, averaging 0.89 per cent. The available jihosphoric acid varied from 1.2 to

17.47 per cent, averaging 8.9 per cent. The potash varied from 0.27 to 12 per cent,

averaging 4.84 per cent. In 64 out of the 326 brands examined, the potash was in

the form of sulphate free from an excess of chlorids. The average amounts of nitro-

gen, available phosphoric acid, and potash exceeded the guaranteed averages by 0.1,

I. 28, and 0.41 percent, respectively. The average retail selling price of the fertilizers

was $27.20, the retail cost of the separate ingredients unmixed, $19.72.

FIELD CROPS.

Various conditions affecting the malting quality of barley,

J. M. H. Munro and E. S. Beaven {Jour. Boy. Ayr. Soc. England.,

3. ser.^ 11 {1900)^ yyt. 185-351^ pis. 11).—A comprehensive paper

treating of the following phases of the subject: Varieties; cross ferti-

lization; coincident relations of size of grain, maturation, and percent-

age of nitrogenous matter; physiological aspect of maturation and

overmaturation; conditions affecting quality, as climate, soil, culture,

and change of seed; and the effects of cultural treatment of barley

grown after roots, deducible from the Rothamsted rotation plats.

Under the latter caption the results obtained at Rothamsted with bar-

ley grown continuously on the same ground 48 years, and also in a

4-year rotation of roots, barle}q clover (or beans) and wheat for 52

years or 13 complete rotations, are considered. On some plats the

roots in the rotation were fed on the land while on others they were

removed. Fallow was regularly substituted for clover (or beans) on

some plats.

Malting barleys most generally grown in the United Kingdom are

the narrow-eared two-rowed variety {Hordeum disticlmm)^ of which

Chevalier is the main type grown, and the wide-eared variety Gold-
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thorpe. The Goldthoi’pe show o reater tendency to deterioration

thap the Chevalier. On the other hand they possess a stouter straw

and have the ability to stand up under weather conditions that would

lodge Chevalier. A number of other subspecies and varieties of biuley

are considered and some data and illustrations given of early types of

barley. The wide- eared type of barle}" is thought to be the older.

Relative to the improvement of varieties of barley the author states

that

—

“the heavier the straw, the coarser and therefore the lower in value will he the

grain generally. A low ratio of grain to straw usually goes along with grain with

high content of nitrogenous matters and defective maturation. A large coarse grain

of high weight per bushel is not as good malting material as a smaller grain well

matured. In fact (given vitality) maturation is the most important quality of barley

from a malting point of view and generally with the varieties at present cultivated

the smaller grain is the better matured. If by means of selection or cross fertiliza-

tion varieties of larger body but maturing equally well can be secured, a great step

in advance will be made.”

The subject of maturation is considered at considerable length:

“^Maturation is physiologically a post-ripening process, the character of which

depends largely on tlie preripening and this in turn on the soil ’conditions. Too
early ripening on thin soils, due to drought and too late ripening on strong soils,

both give a highly nitrogenous grain which will not mature well even under favora-

ble natural conditions and is always more or less steely and unworkable. Even
with well-ripened grain, maturation depends on sufficient time being allowed before

and after cutting, but above all on weather conditions.”

In the Rothamsted experiments with barle}" the roots on certain plats

were unmanured. Other plats received superphosphate only, while

others received mixed minerals and nitrogenous material. The effect

of these fertilizers on the barle}^ crop are summarized as follows:

“The good effect of soluble phosphates on quality of grain is most marked. The
plats manured with minerals only have given the best yield of grain in proportion

to straw, showing the unmistakable effect of phosphates in assisting grain formation.

This series of plats also shows a lower percentage in the grain of nitrogenous matters

than either of the other series. The barley, though often comparatively small, is

well matured—better in this all-important respect than where no phosphates are

applied, and also better than where, with heavy nitrogenous dressings in addition to

minerals for the preceding roots, the land is in better condition and gives much
higher yields.”

There was not much difference as regards quality of barley whether
the roots in the rotation plats at Rothamsted were fed or removed,

though the yields were much heavier on the ‘‘fed” plats. The matu-

ration of the grain was frequently, but not always, better where the

roots were removed. This difference was counterbalanced in a meas-

ure by the higher relative market value of the grain from the “fed”
plats. The general opinion that the feeding of roots on the land with

oil cake added to the ration is too good a preparation for barley, espe-

ciall}^ as regards the quality of the barley grown on such land, was not

controverted in these experiments. The authors believe that all the
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various cultural conditions combined have less influence on quantity

and quality of produce than has the weather; and the fact that barley

does not want for quality too high a condition of soil points to the

wheat crop as the best preparation for barley.

Some tests relating to the culture of barley, A. Pagnoul {Ann.

Agron..^ 26 (1900)., Alo. 11., gyp. 561-567).—Some pot experiments were

made to determine the influence on l^arle^^ of (1) growing in sand}",

clayey, and limy soils, respectively; (2) of excessive dryness or

humidity, and (3) of an excess of phosphoric acid or nitrogen. Rust

seriously attacked the plants, but the results obtained are thought to

be comparative. Pots of each of the different soils were placed in two

groups. One group received al)out the same amount of water as

would fall naturally in a dry year; the other, double this amount, or

corresponding to a naturally wet year. Three pots in each group

received nitrogen and 3 phosphoric acid in excess. The yields

obtained in the well-watered pots were more than double for straw

and nearly double for grain those obtained in the scantily watered

pots. Nitrogen increased the yield of straw, but the yield of grain

was less than where phosphoric acid had been used. It also increased

the nitrogen content and diminished the starch content of the grain.

The phosphate, on the contrary, yielded harder, drier grain, contain-

ing less nitrogen and richer in starch and phosphoric acid.

Field experiments with fertilizers, W. O. Atwater and C. S.

Phelps (Connecticut Storrs. Sta. Rgyt. 1899., pgy. 168-20 clgnis. 3).

—

This report includes the results for the last three years of experiments

on corn, cowpeas, and soy beans, to determine the effects of nitrogen

in different quantities and combinations in the fertilizers applied and,

further, the residts of a rotation soil test. The results for each of the

three years are given in tabular form and discussed at some length.

The experiments have now been carried on for a number of years.

The results of the soil test for a period of ten years are summarized.

Previous reports have been given in former publications (E. S. R., 9,

p. 716). The fertilizer applications consisted of quantities of bone-

black, furni*shing 53 lbs. of phosphoric acid per acre; muriate of pot-

ash, furnishing 82 lbs. of potash per acre; and different quantities of

nitrate of soda and sulphate of ammonia, giving 25, 50, and 75 lbs. of

nitrogen per acre.

The experiments wdth corn showed that a fertilizer application of

nitrogenous and mineral fertilizers is much more effective than min-

eral fertilizers alone. Quantities of nitrogenous fertilizers supply-

ing from 25 to 50 lbs. of nitrogen per acre, in connection with liberal

quantities of phosphoric acid and potash, are recommended. In most

cases, the largest percentages of protein in the crop were found where

the largest quantities of nitrogen were used in the fertilizers. The

yield of the leguminous crops was but slightly increased by the use of
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nitrog-enous fertilizers as eompared with the use of mineral fertilizers.

The average results in the experiments with eowpea fodder showed no

advantage in the use of nitrogenous fertilizers.

' In the test with soy beans grown for seed the increase due to nitrogen

in the fertilizers was small. The authors infer that where mineral

fertilizers are abundantly available, iiitrogen has very little beneticial

effect on either the total yield or the feeding value of cowpeas and soy

beans.

The results of the soil-test experiments indicated that the fertilizer

requirements depended more upon the crop grown than upon the soil.

Corn and oats seem to require phosphoric acid and nitrogen, and pota-

toes potash. The indications in connection with soil tests, conducted

throughout the State for a number of years, are that in many cases it

is the soil rather than the crop which regulates the fertilizer require-

ments. From these results it is inferred that it is necessary to study

and test a soil to learn its deficiencies and needs.

Fertilizer experiments during 1900, C. A. ]\Iooers {Tennessee

Sta. Bui., IW. XITI^ No. S^'P'p.TS^figs.S').—The experiments reported

in this bulletin consist of tests with fertilizers on potatoes, corn, cow-

peas, and peanuts, and the effects of fertilizer applications on the germi-

nation of the seeds of these crops. The results are given in tabular

form and discussed.

The experiments with potatoes showed the best results from the use

of a complete fertilizer containing high percentages of nitrogen, phos-

phoric acid, and potash. Cotton-seed meal proved a more profitable

source of nitrogen than nitrate of soda, and a mixture of the two was

unprofitable. Potatoes fertilized with a complete fertilizer averaged

2.TI: per cent higher in starch than potatoes grown without fertilizer,

and 1 per cent higher than those fertilized with nitrogen and phos-

phoric acid only. Potatoes grown on the Cumberland Plateau averaged

0. 79 per cent higher in starch than those grown in the Tennessee Val-

ley. The use of fertilizers in growing corn on rich soil was not profit-

able, but on soil of even more than average productiveness, which had

produced corn and small grains consecutively for many years, the^deld

was profitably increased ov heavy applications of acid phosphate and

nitrate of soda. It was shown that phosphoric acid was the most neces-

sary element. Nitrogen in the fertilizer increased the protein content

of the grain. With cowpeas, phosphoric acid produced a larger 3deld

of pods and peas than when applied in conjunction with potash, but

the use of the two elements produced a larger vield of eowpea hny.

Nitrogen was not found advantageous, and potash used alone was
unprofitable. In the experiments with peanuts, nitrogen applied with

phosphoric acid and potash lowered the grade of the nut b}" producing

a thicker hull.
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It was found that fertilizers had a decidedly unfavorable effect on

the germination of seed, and it is considered best that the fertilizer

should not be brought in direct contact with it.

A three-year rotation of crops with potatoes, rye, and clover,

H. J. Wheeler and J. A. Tillinghast {Rhode Island Sta. Bui. 7]^,^

p2>. hS-7Ih).- -\w this l)ulletin the authors discuss the advantages of

crop rotations, outline the experiments conducted, give the detailed

history of the ditferent plats on which the experiments were made,

and report the yields ol)tained, with the linancial results. The rotation

was conducted on d plats of extremely exhausted soil. The plan of

the rotation was potatoes on clover sod the hTst year, winter rye the

second year, and clover the third 3"ear. Commercial fertilizers were
used for potatoes and winter i*v«.

In the first course of the rotation, plats 11, 13, and llr^Telded 60, 75,

and 117 bu. of merchantable potatoes per acre, respectively, and in the

second course 233, 268, and 193 bu., respective^. During the first

course the value of the crops was less than the total expenses in five

out of nine instances, and the average loss per year amounted to $6.79

per acre. This loss was offset b}^ an average annual profit of $23.51

per acre during the second course of the rotation. For the entire

period of 6 }^ears the average net profit was $16.75 per acre each year.

The results further showed an improvement in the general condition

of the soil.

Four-year rotation of crops with Indian corn, potatoes, rye,

and clover, H. J. Wheeler and J. A. Tillinghast {Rhode Island

Sta. Bid. 75^ pp. 77-102).—This bulletin contains a detailed descrip-

tion of the conditions under which the rotation tests were carried on

and a presentation of the results obtained. The first year Indian corn

was grown on clover sod, followed by potatoes the second year, win-

ter rye the third, and common red clover the fourth. Barnyard

manure was applied onD before corn, and commercial fertilizers were

used for potatoes and lye.

The fields are given in the following table:

Comparison of yields of the different crops in the first and second course of the rotation.

Corn. Potatoes. Rye. Clover.

Year.

Yield of
shelled
corn per
acre.

Yield
of sto-

ver per
acre.

Year.
Yield

per acre.
Year.

Yield of
grain per

acre.

Yield of
straw
per
acre.

Year.

Yield
of hay
per
acre.

First course:
Pla t No. 18 1893

1896
1895
1894

1897
1900

Bushels.
7.14

66. 29
47.86
50. 07

89. 36
85.93

Tons.
0.93
1.93
1.05
1.66

3.23
3.14

1894
1893
1896
1895

1898
1897

Bushels.
173. 92
109. 17
267. 17
121

300. 50
267. 84

1895
1894
1897
1896

1899
1898

Bushels. Tons.
0.40
1.30
1.91
1.60

2. 59
1.57

1896
1895

1

1894
1897

Tons.
4.56

Plat No. 20 29. 46
28. 13
29. 20

24. 46
16. 25

Plat No. 22 .

Plat No. 24 2. 55

Second course:
Plat. Nn 18

Plat No. 20 1899
1898

1.52
2. 77Plat No 22
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In several instances accidental failures took place, and in the second

course of the rotation the experiments on some of the plats were dis-

continued. The two plats carried completely through the two courses

of rotation showed net losses of ^18.10 and per acre in the hrst

course, hut in the second course they showed gains of $80.70 and

$61:. 10 per acre, respectivel3^

Researches on the growth of forage plants, INIonvoisin {Ann.

Agron.. 26 {1900)^ Xo. 77-7(7-5).—A study was made of the water,

ash, and nitrogen content of vetch, crimson clover, lentils, sainfoin,

alfalfa, blue melilot, Italian and English rye grass, and a number of

less known forage plants at dilferent stages of growth. The weights

of the stem and roots, etc., were also determined.

The roots of perennial plants were found to represent a rather high

weight in proportion to the stems. After the seeds mature a constant

loss of diT matter was found to occur. The mineral matter was greater

in the roots than in the stems and more abundant in perennials than in

annuals. It was highest at a period intermediate between the begin-

ning of vegetation and tiowering, and diminished toward the end of

vegetation. In these investigations the nitrogenous material of the

dilferent plants was greater April 26 than at anv period thereafter.

G-rains, forage crops, and plants for green manuring, A. J.

McClatchie {Arizona Sta. Rpt. 1900. pp. 155-158).—The experi-

ments with grains included tests of wheat grown for milling purposes,

and the determination of the best varieties of cereals, for ha3^ Of fif-

teen varieties of wheat tested, Rugby yielded as high as Sonora, the

standard varietv of the region, and No. 1174: of the U. S. Department

of Agriculture from Turkestan ripened in as short a time. The
results further indicated that Sonora wheat ^fields best when sown
soon after November 1. Wheat sown broadcast and irrigated b}- fur-

rows gave the best returns, as compared with other methods of irri-

gating. Feldspar wheat produced a better ha}" than Sonora, and the

hulless and beardless varieties of barley were considered preferable

to bearded varieties for hay.

Club-head sorghum was the best yielding forage crop. Kafir corn

was next to sorghum in yield. Teosi nte gave a good yield of good

fodder but required too much water to be desirable for that region.

Egyptian corn was the best heat and drought resisting’ of the forage

crops tested. Yellow sweet clover {2Ielilotm mdica) proved a better

plant for green manuring, under the conditions, than alfalfa and

lupines.

Grass experiments, W. Carruthers and J. A. Voelcker {.Jour.

Roy. Agr. Soc. England.^ S. ser., 11 {1900)^ gJ' PP- 116-138).—The
results are given of 22 trials in 11 counties of England in the improve-

ment of pastures by fertilizing. In 10 cases where analyses showed a

lack of phosphoric acid, tlie addition of fertilizers containing that
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chemical was found profitable in practice. The same fact was borne
out in the case of lime, chemical anal^^ses indicating where it coidd be
profitalfiy used. Basic slag was found to l)c a valualde fertilizer for

pastures, and its infiuence continued through several seasons. Super-

phosphate proved to be valuable, but the influence was not as lasting

as in the case of slag. Stable manure produced one heavy crop

which was, as a rule, rejected by stock on account of the presence of

the manure. The returns from its use rapidly diminished in the

following season.

Memoir on the commercial culture of potatoes, M. P. Layallee
(Bill. Soc. Ayr. France^ n. ser.^ 31 {1900)^ Apv. 15^ p)p' JA1-1^3; May
1->PP’ 533-MA).—Besides discussing the advantages of potato culture

the author presents the results of experiments with potatoes along the

following lines: Tests of sprouted unsprouted potatoes for seed as

regards both ^deld and starch content of the potatoes harvested, dis-

tance experiments, planting difierent sized tubers for seed, experiments

to determine the efi'ect on the starch content of the crop of planting

tubers containing difierent percentages of starch, experiments in

changing the ph3vsical characters of potatoes as regards the color of

skin and color and qualit}" of the fiesh, selection of difierent parts of

the tuber for seed, and spraying to control blight, etc. Notes on

potato culture and on the cost of growing potatoes are also included.

The experiments extended over a period of years, and in some
instances are given in considerable detail.

The results obtained in the experiments show the advantages of

using sprouted potatoes for seed to be an increased total yield, increased

earliness, larger starch content, and a more vigorous growth of vines.

Planting tubers in rows 2 ft. apart and 1 ft. distant in the row gave

better results than greater distances. It increased the yield and has-

tened the maturity of the crop. The tubers were better formed and

richer in starch. Average sized whole tubers used for seed gave bet-

ter returns than large or small sized whole tubers. Small seed, while

possessing great vigor of reproduction, tends to the production of

small tubers. Large tubers ma}^ be profitably cut for seed. Pieces

weighing on an average T5 gm. and canning 2 eyes were better for

seed than whole tubers of the same weight. The advisability of cut-

ting seed tubers largely hinges on the variety to be planted. With
Peach Blow, Magnum, Bruce, and Maercker, the best results were

obtained when the tubers were cut; while with Blue Giant, Red Skin,

Hebe, and Pluto, results were generally better vrith the whole tubers.

No decided results were obtained in planting tubers of different starch

content. In connection with this work the author noticed that tubers

having the highest percentages of starch were usually of a dark color

and not smooth. Bordeaux mixture prolonged the growing period of

potatoes and increased the yield.
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Experiments with sugar cane, W. Maxwell {llavxdiaii [Sugar

rianteid"\ Sta. Bjjt. 1900^ g>j>. 3-JfO, -The work liere reported

comprises planting- tests and an investigation of the eheinieal composi-

tion of ditferent varieties with a view to determining the quantities of

plant food rehioved from the soil and how the}" should he returned to

it. The results of the planting tests are illustrated in the following

table

:

Different methods of jjJanting Lahaina and Rose Bamboo sugar cane, with average results

obtained.

Alethocls of planting.
Canes
per
row.

Yield
per
acre.

Density
of

juice.

Sugar
in

juice.

Purity
coeffi-

cient.

Sugar
in

cane.

Sugar
per
acre.

Two continuous canes in row . .

.

382
Lbs.

185, 6G0 20. 72
Per ct.

17.57 84. 79
Per ct.

15. 74
Lbs.

29, 212

One continuous cane in row 313 193, 180 19.94 17.09 85. 71 15. 31 29, 575
29, .549One eye per 6 in 387 194, 660 19. 99 16.95 84. 79 15. 18

One eye per 12 in 387 195, 940 19.97 17.32 86. 73 15. 51 30, 390
One eve per 18 in 359 175, 036 20. 00 16. 95 84. 75 15. 18 26, 570

Other experiments along this line are in progress.

Comparative tests of 13 A arieties of cane, comprising 1 A^arieties

already upon the islands and 9 introduced canes, Avere conducted under

identical conditions. The canes used for seed Avere 15 months old.

The relath"e results are given in the folloAving table.

Results from different varieties of cane.

A'arieties.

Canes
per
row.

Yield
per
acre.

Fiber
in the
cane.

Sugar
in

cane.

Sugar
in

juice.

Purity
coeffi-

cient.
Density.

Sugar
,

per
acre.

Lbs. Per ct. Per ct. Per ct. Lbs.
Lahaina 319 193, 280 10.9 15. 32 17.20 86. 25 19. 93 29, 610
Rose Bamboo 340 209, 600 9.9 14.54 16. 15 85. 35 18.72 30, 475
A'ellow Caledonia 254 182, 240 11.7 12. 36 14. 00 78. 15 17.87 22, 524
Yellow Bamboo 297 158, 160 12.8 13. 12 15.05 81.58 18. 45 20, 750
Moore Purple (Fiji)

Demarara, No. 117
490 80, .560 10.3 12. 60 14.05 79.15 17.75 10, 150
412 186, 240 10.1 12. 45 13.85 75.58 18. 35 23, 186

Demarara. No. 95 584 194, 000 11.7 15. 40 17.45 87.24 20. 17 29,876
Demarara, No. 124 175 110,400 9.3 12.06 13.30 79.73 16. 68 13,314
Louisiana, Tibboo Mird.. 441 241, 360 9.0 13. 97 15. 36 84.30 18. 21 33, 718
Louisiana, Striped 373 239,520 9.9 14. 36 15. 95 85. 82 18. 54 34, 395
Louisiana, Purple 411 153, 360 10.0 13. 41 14. 90 83.98 17.76 20, 565
Striped Singapore 353 165, 040 10.9 15. 08 16.93 87.19 19.40 24,888
Big Ribbon 307 232, 161 11.5 11.68 13.20 73. 53 17.79 27, 116

Tibboo Mird and Striped, introduced from Louisiana, more than

doubled their yield under Hawaiian conditions, and surpassed all other

varieties that Avere natiA"e and used to the Tropics.

The amounts of fertilizing ingredients removed from the soil by the

respectiA"e A^arieties, and the amounts of these elements used per ton

of sugar produced, are reported in the following table:
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Fertilizing ingredie7iis removed from the soil hy 1 acre of cane, and used per t07i of sugar

jrroduced.

Fertilizing ingredients removed
per acre.

Fertilizing ingredients per ton of
sugar.

Varieties.
Phos- Phos-

Nitrogen. phoric Potash. Lime. Nitrogen. phoric I'otash. Lime.
acid. acid.

Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.
Lahaina 376 235 1, 323 426 25.4 16.0 89.5 28.7
Rose Bamboo 622 209 1,746 533 40.5 13.6 114.2 34.8
Yellow Caledonia 436 191 1,477 406 38.7 16.9 131.1 36.

5

Yellow Bamboo 410 170 1,709 297 39.5 16.3 164.7 28.6
Moore Purple
Demarara, 117

482 185 1,542 405 94.9 36.4 303.8 79.8
497 200 1,435 511 42.9 17.1 123. 8 44.0

Demarara, 95 547 214 1,735 556 ' 36.6 14.3 116.1 37.4
Demarara, 124 352 175 1,843 417 52.8 26.3 276.

8

62.6
Louisiana, Tibboo Mird 558 290 2, 360 620 33.0 17.2 139.9 36.8
Louisiana, Striped 579 255 2,311 538 33.2 14.8 134.3 31.2
Louisiana, Purple 545 188 1,725 537 53.3 18.2 167.7 52.2
Striped Singapore 474 171 1,397 457 38.9 13.7 112.

2

36.8
Big Ribbon 506 236 2,128 613 37.3 17.4 156.2 45.

2

The results of analyses of the mineral matter in the leaves, tops, and

dead cane of the ditferent varieties are given in tables. From July,
i

1898, to November, 1899, inclusive, the crop received 26.99 in. of rain
j

and 76 in. of irrigation water. This increased the yield of sugar per !

acre by 23,155 lbs. as compared with results on unirrigated plats. i

Fertilizer tests in progress are briefly described. I

Wheat experiments, C. L. Newman {Arkansas Sta. Bnl. 62
^ pp. |

17-SIp^ficj. 1).—These experiments embraced culture, rotation, seeding,
'

and variety tests with wheat. Plowing deeper than 8 in. did not prove
j

profitable. Disking and rolling the soil thoroughly before sowing and
!

thorough preparation of the soil in general diminished winterkilling
j

and the bad effects of drought and increased the yield materially. !

Sowing 5 and 6 pecks of seed per acre gave the best returns. Where
i

cowpeas, soy beans, and beggar weed were grown on light sandy soil

the yield of the following wheat crop was increased 56.5 per cent,
j

The returns indicate that crops for green manuring should not be S

plowed under shortly before the crop is sown. This was shown by I

the fact that where stubble of leguminous plants and the whole plants
j

were plowed under shortly before sowing, the results were general^

in favor of the stubble. A crop of cowpeas grown after harvesting

rye and potatoes increased the following .wheat crop 30 per cent.

“ Wheat grown continuously on the same ground for three years and each crop i

preceded by a crop of cowpeas gave an increased yield of 46.7 per cent as compared

with breaking the wheat stubble and not sowing cowpeas. Fertilizing cowpeas with

200 lbs. of acid phosphate and 100 lbs. of muriate of potash increased the yield of

wheat that followed 58 per cent. Wheat sown upon cowpea stubble, plowed under

and fertilized with 400 lbs. of a complete fertilizer, gave an average increased yield

of 64.4 and 78.5 per cent increased yield the second year over soil treated only in

the usual way.”

Early Ripe, Indian Swamp, Purplestraw, Pool, Red May, Red

Wonder, and Tennessee Fultz gave the best results.
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Wheat {Kentucky Sta. BnJ. 89^j)p. 177-198^ yyls. k).—This bulletin

is a report on variety and fertilizer tests with wheat. Similar work

has been previously reported (E. S. R., 11, p. 731). Thirty-six vari-

eties of wheat were grown in 1900. The 3delds of
.

grain and straw per

acre are tabulated for each A^ariety. The botanical description of the

varieties, Avith held notes on Ihe same, and illustrations of 30 A^arieties,

are glA^en. Fultz wheat gaA^e the largest Adeld, 52. :2 bu. per acre; fol-

lowed by Harvest King, 50.3 bu. ; Lancaster Red, 19.9 bu.
;
White-

seeded Golden Cross, 19.7 bu.
;
and Haiwest Queen, 19.5 bu. Kansas

Mortgage Lifter and Turkish Red produced the heaviest grain, the

bushel weighing 65 lbs. The fertilizer experiments Avere conducted

on a farm in the region of the Coal-Measures formation. The results

indicated the need of phosphoric acid and humus in the soil.

Experiments with winter wheat, A. M. Soule and P. O. Van-

ATTER {Tennessee Sta. Bul.^ Yol. XIIT No. 2^ yyl. l^figs. 5 ).

—

These experiments included fertilizer and A^ariety tests, intertillage

experiments, and trials of different rates of seeding, and seed selection.

The work and its results are discussed at some length and the yields

obtained are gKen in tabular form. The results on small plats were

relativety correct as compared Avith held trials. Early and thorough

preparation of wheat land is recommended. Eulcaster wheat, with a

yield of 11.66 bu. per acre, was the most productive A^ariety, followed

b}" Earty Genesee Giant, with 11.35 bu. Improved Eulcaster, Niger,

Fultz, and Poole aA^eraged over 10 bu. per acre. Velvet Chaff’ pro-

duced the heaviest grain, the measured bushel Aveighing 61^ lbs., and

Fultz, Poole, Harvest King, and Deitz Amber all Aveighed 60 lbs. or

OA^er, although ^delding more than 39 bu. per acre. The best milling

wheats were Fulcaster, Niger, Mediterranean, Improved Fulcaster,

and Deitz Amber, while White Golden Cross, Earl}^ Genesee Giant,

and Fultz were considered the poorest. Egj^ptian produced the weak-

est straAv and Early Genesee Giant the stillest.

Among 22 fertilizer combinations tested in this connection, 10 tons

of barnyard manure produced the best results, increasing the Afield

11.72 bu. as compared with wheat grown without a fertilizer applica-

tion. Five tons of barnyard manure per acre increased the Aueld 7.71

bu.
,
at a cost of 26 cts. per bushel. A home-mixed fertilizer used at

the rate of 50 lbs. of nitrate of soda, 100 lbs. of Tennessee acid phos-

phate, and 25 lbs. of muriate of potash increased the Adeld 8.07 bu.
,
at

a cost of 27 cts. per bushel.

In discussing the cowpea as a source of nitrogen in soil renovation,

the authors state that “nitrogen is chiefly stored in the leaves of the

cowpea plant and not in the nodules on the roots, as man^^ suppose.”

Other results obtained indicated the best time for seeding wheat to

be from October 1 to 15. The intertillage experiments consisted in

cultivating, with a Breed’s weeder, Avheat groAvn in rows wide apart or
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close together. The results show a gain of 2.13 hu. per acre in favor

of the rows wide apart. The 3dekls from sowing wheat at the rates of

1, li, and 2 bii. per acre did not dilfer materially, but the use of 2 bu.

per acre is regarded best.

A test of other winter cereals gave veiy satisfactoiy results, Com-
mon Grav winter oats vielding 39.31 bu.. Excelsior winter lye 51.78

bu., and winter barley 56.66 bu. per acre. Experiments in seed

selection are in progress.

Wheat culture at the agricultural school at La Reole in 1898,

1899, and 1900, P. Herbet [Jour. Agr. Prat., 1900, No. 50., jog).

863
^
861}).—The manner of conducting the experiments is described and

observations on diseases, lodging, maturity of different varieties, and

the yields are noted. On a sandj^ loam soil plowed 35 cm. deep, with

a green manuring of crimson clover and an application of 500 kg. of

superphosphate and 100 kg. of ammonium sulphate per hectare, a yield

of 11 hectoliters was obtained from 3 liters of La Reole wheat sown, or

366 liters for each liter of wheat. The wheat was sown in drill rows,

35 cm. apart. The author calls attention to the advantages of selecting

the seed, working the soil to a good depth, and manuring rationalh".

It is stated that the results confirm previous conclusions; that under

existing climate and soil conditions of the valle}^ of the Garonne a rather

thin stand of wheat gives the best results.

Results of various culture and fertilizer experiments, H. E. Stockbridge.

{Florida 8ta. Ept. 1899 and 1900, 'pp. 12-20).—In the report of the agriculturist, several

brief accounts of experimental work are given. Mexican June corn, with cowpeas

as an intercultural crop, Avas grown after oats which were harvested late in May.

Good crops of oats, corn, and cowpeas were obtained. Cultural tests with cassava

resulted in the best yield from planting 4 ft. apart, with hills 3 ft. apart. A test of

the continued use of Egyptian and sea-island cotton seed, without resorting to fresh

supplies from the original sources, showed a decrease in yield, year by year, as the

seed became removed in time from the seed originally procured. Other experiments

with corn, sweet potatoes, and velvet beans are briefly described;

Field experiments {Queensland Dept. Agr. Ept. 1899-1900, pp. 4~H)-—A report

on the field experiments, comprising culture and variety tests with potatoes, oats,

malting barley, wheat, maize, millet, and various other forage plants, is here given.

Report of the ag-riculturist of the State experiment station at Albano,
Sweden, 1897-T899, S. Rhodin {Kgl. Landthr.-Akad. Handl. Tidskr., 39 {1900),

No. 4,PP- 207-226).—The report deals with methods of preservation of stable manure,

fertilizer experiments for the production of grass seed, further trials of AYiborgh

phosphate, and experiments with standard varieties of oats at different Swedish

agricultural schools.

Concerning- experiments with fertilizers, Behrens {Mitt. Dent. Landw. GeselL,

16 {1901), Nos. 4, PP- 14, 15; 5, pp. 17-19; 6, p>p. 21, 22).—A pafjer treating of the

methods of conducting fertilizer experiments and the value and meaning of the

results.

Experiments with phosphatic manures on cereals, E. Marre {Semaine Agr.,

21 {1901), No. 1026, pp>. 13, 14)-—A report on cooperative experiments with phosphatic

manures on cereals. The results indicate that a high-grade superphosphate is most

economical.
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The lodging of grain, C. Guffroy [Jour. Agr. Prat., 1901, I, No. 2, }jp. 48, 49,

figs. 3).—This article is a brief report on the study of several cereal crops grown under

different ‘fertilizer conditions, with a view to determining the relation between the

fertilizer application and the lodging of grain. The conclusions are that the resistance

of the grain depends upon the cellular structure of the stem, a purely mechanical

quality. Phosphoric acid was shown to increase the resistance and nitrogen to

decrease it. The application of both these elements in the proper proportions is

considered necessary for a good yield of unlodged grain.

Four years’ cooperative culture tests with, barley, A. Sempolowski {Deut.

Landic. Presse, 28 {1901), No. 3, pp. 21, 22).—A condensed rejjort on the results

obtained with 4 varieties of barley. Hanna barley gave the highest yields of straw

and grain.

Sea of Azof barley {Jour. Dept. Agr. West. Australia, 2 {1900), No. 6, pp. 423,

424).—Field notes on this variety of barley regarded as quick growing and suitable

for early green fodder.

The quality of barley grown after roots, A. D. Hall {Jour. Bd. Agr. \_London],

7 {1900) ,
No. 3, pp. 292-299)

.

—This article considers the injurious effect on the qual-

ity of barley when this crop is grown after swedes and turnips, and suggests a remedy

in the method of fertilizing. The application of fertilizers in its relation to this sub-

ject was made a study at the Southeast Agricultural College at Wye, and the results

showed that when barley is grown after roots that have been fed on the land a dress-

ing of salt injures the quality of the barley, and an application of sulphate of potash,

although increasing the starch content of the grain, does not give profitable results.

A dressing of 3 cwt. of superphosphate per acre produced a slight increase in yield

and a marked improvement in quality.

Broom, corn, J. T. Robertsox {Jour. Agr. and Ind., South Australia, 4 {1900), No.

5, pp. 424, 425).—Brief popular directions for growing broom corn.

Broom corn, Trabut {Bui. Agr. Algerie et Tunisie, 6 {1900), No. 24, pp. 665-671,

figs. 2)

.

—^A discussion of broom-corn culture in Algeria.

Fertilizer experiments witb red beets, E. 0. Arexander {Landtmannen, 11

{1900), No. 18, pp. 280-286).

The castor bean {Florida Agr., 28 {1901), No. 3, pp. 33, 34).—This article treats

of the culture and uses of the castor bean.

Fertilizer experiments witb carrots, E. 0. Arexaxder {Jjandtmannen, 11

{1900), No. 33, pp. 527-530).

Japanese clover, F. Gagxaire {Jour. Agr. Prat., 1901, 1, No. 3, pp. 93-95).—An
article discussing the first experiments with Japan clover in France and Algeria, the

results of which were not promising.

Cowpeas and soy beans {Jour. Dept. Agr. TEgs/. Australia, 2 {1900), No. 6, pp.

436-438).—A popular article comparing the two plants.

Forage plants, B. C. Buffum and W. H. Fairfield
(
Wyoming Sta. Bpt. 1900,

p]>. 34)

.

—A report on investigations with a large number of cultivated and native

forage plants, consisting of brief cultural notes on the different species and lists of

promising and unpromising plants for the region, as shown by the results of trials.

Grasses and fodder plants on tbe Potomac flats, C. R. Ball
( U. S. Dept. Agr.,

Division of Agrostology Circ. 28, pp. 18).—This report describes the trial grounds on

which the grasses and forage plants were grown and notes the facts observed in con-

nection with these tests. The seed for these trials was obtained in the United States

and in foreign countries. A number of grasses from the Southwest, namely, curly

mesquite, turnip grass, water grass, and sprangle made a very promising growth.

The introduced Australian species showed a ready adaptability to this climate, and
among them button grass and Hitchell grass made a remarkably vigorous growth.

This report discusses about 60 different species, including perennial meadow and

pasture grasses, millets, sorghums, teosinte, saltbushes, burnet, rape, and a large

number of different leguminous crops.
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Investigation on the composition of grasses from different meadows,
A. Emmerling et al. {Centbl. Agr. Chem.., 29 {1900), No. 12, pp. 804-807).—The
results of analyses are tabnlated. The authors conclude that the food value of a

grass mixture can be determined only by analysis.

Fertilizing meadows on granitic soils, L. Grandeau {Jour. Agr. Prat., 1901,

I, No. 2, pp. 45, 46).—This article compares the use of superphosphate and Thomas
slag in this connection, and concludes that under the conditions which are discussed

Thomas slag is the more profitable.

Management of ensilage crops, A. M. Soule
(
Univ. Tennessee Record, 4 {1901),

No. 1, pp. 68-75, figs. 5).—A general discussion of the subject.

Revised notes on the cultivation of broom millet for manufacturing pur-

poses, A. A. Dunnicliff {Agr. Gaz. New South Wales, 11 {1900), No. 12, pp. 1124-

1129).—Popular notes on soil and seed requirements of broom corn, and on the

planting, cultivating, harvesting, curing, and baling of the crop. A number of the

most suitable varieties are described.

Observations on the culture of oats, Raynaud and Brunerie {Semaine Agr.,

21 {1900), Nos. 1027, pp. 22, 28; 1028, pp. 29, 30)

.

—A resume of cultural notes on oats

during the years 1893-1899.

Potatoes, A. J. McGlatciiie {Arizona Sta. Rpt. 1900, p)p. 161, 162).—In a variety

test with potatoes, Buriiee Early matured first and gave a yield equal to that of Early

Rose, a variety commonly grown. Early Rose planted February 7 yielded one-third

more than when planted January 17. Triumph also gave promising results. Pota- -

toes planted 9 in. apart in a row gave the best results as compared with other

distances. Chile saltpeter applied at the rate of 500 lbs. per acre did not prove

profitable.

The effect of shortening the root before planting root crops, Kunath,
{Deut. Landw. Presse, 27 {1900), No. 103, pp. 1237, 1238, figs. 3).—The opinions of

^

different agricultural writers on the subject are given, and the results of experiments

by the author along this line with celery are reported.

Conditions affecting the feeding value of mangolds and swedes, J. S. Gor-

don {Jour. British Dairy Farmers’ As.soc., 15 {1900), pf. 2, p>p. 25-33).—A description

of experiments is given and the results obtained are tabulated. It was found that

the best yielding variety does not contain the most nutriment, and that large roots

are not so nutritious as small roots. Heavy manuring retarded the maturity of the

crops.

Our saltbushes, T. E. Grigg {Agr. Gaz. New South Wales, 11 {1900), No. 12, pp.

1120, 1121).—A popular discussion of the value of different varieties of saltbush.

Sugar beets, A. J. McClatchie, R. H. Forbes, and W. W. Skinner {Arizona Sta.

Rpt. 1900, pp. 163-165, 184, 185).—The experiments here reported were conducted

mainly for the purpose of testing methods of irrigation. Two plats of beets, sown
December 26 and January 23, and first irrigated April 1 and April 3, respectively,

produced beets high in sugar content and purity. The yield on the plat sown in

December was 14.5 tons per acre and on the other, 10.4 tons. These results indicate

that the best time to begin irrigating is when the beets are from 2 to 3 months old.

In addition to this work, sundry tests with beets were made on the Upper Gila,

and the results are given. The season was adverse to the success of the experiments I

and the work is to be continued. !

Experiments on the culture of sugar beets at Cappelle {Jour. Agr. Prat,
j

1901, I, No. 3, pp. 78, 79 ).—This is a report on a test of four different strains of sugar
j

beets, designated as short, early, medium {demi-longues)

,

and late. For three years !'

in succession the medium sized and late maturing strains have given a larger yield . i

in beets and in sugar than the short and early ripening strains. The results for 1900
^

'

are given in a table. - '

T

Planting small beets for seed production, E. Schaaf {Bl. Zucherruhenhau, 7
^ |

{1900), No. 24, pp. 369-376, fig. 1).—A discussion of the size of the beet to be used

for this purpose. it
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PhosplLoric acid as a fertilizer for sugar beets, G. Smets {Belg. Hort. et Agr.,

12 {1900), Xo. 24, pp. 374, 375).—Xote on the results of several experiments on the

subject.'

Applying nitrate of soda as a top-dressing in sugar-beet culture, L. Gran-
DEAU {Jour. Agr. Prat., 1901, I, Xo. 1, pp. 17, 18).—This article is a discussion of

experiments along this line, the results of which are not regarded as quite conclusive.

The author suggests further investigation on the subject.

Sugar beet statistics for the'year 1899-1900 {Bui. Min. Agr. \_France], 19

{1900), Xo. 5, pp. 900-902).—Tables showing the quantities of beets worked and the

quantities of sugar and by-products obtained.

Report of the tobacco expert, R. S. Xevill
(
Queensland, Dept. Agr. Rpt. 1899-

1900, pp. 37, 38).—A brief report on tobacco work in Queensland.

Experiments with wheat at the agricultural experiment station at Chevil-

coy, J. R. Chavex {Bol. Mens. Agr. y Gan., 2 {1900), Xo. 2, pp. 66-70).—A report on

variety and culture tests with Avheat.

Wheat in the Fassifern District {Queensland Agr. Jour. ,7 {1900), Xo. 6, p. 498,

pis. 2).—A note on growing Allora spring wheat in that region.

Minnesota No. 163 wheat, W. M. Hays and A. Boss {Minnesota Sta. Class Bui.

8, p>p. 4)-—A popular bulletin giving a comparison of this wheat with other varie-

ties, based on the results of tests made at the station. Comparative tests with this

wheat were carried on throughout the State, and the results thus far obtained are

discussed. In general this new fife wheat yielded more than the varieties with

which it was compared.

Rietti wheat {Agr. Jour. Cape Good Hope, 17 {1900), Xo. 13, pp. 783, 784)-—

A

tabulated report on cooperative experiments with this variety.

Variety tests of wheat, oats, and barley, B. C. Buffum and W. H. Fairfield

(
^Yyoming Sta. Rpt. 1900, pp. 44)-—A brief description of the variety tests with wheat,

oats, and barley is given, and the results of testing about 500 varieties of Avheat, over

60 varieties of oats, and about 50 varieties of barley during the years 1896-1899,

inclusive, are tabulated.

Work at the agricultural experiment station at Baradero, D. del Castillo

{Bol. Mens. Agr. y Gan., 2 {1900), Xo. 2, p>p. 54-63)

.

—A report on variety and culture

tests with wheat, barley, oats, and rye conducted at the station.

Manuring wheat in dry country {Agr. Gaz. Xew South ^yales, 11 {1900), Xo. 11,

pp. 1008-1011)

.

—A series of opinions on the subject by wheat growers in the arid

districts of Australia.

The reasons for the low yield of wheat in recent years {Braunschweig Landw.
Zig., 69 {1901), Xo. 2, pp. 7-10 ).—A discussion of the subject at a meeting of the

Central Agricultural Society of the Province of Braunschweig.

HORTICTJLTTJRE.

Utilizing the greenhouse in summer, F. W. Rare {New Hamj)-

shire Sta. Bid. 76.,pj). ISo-llpJ^ figs. 9 ).—A brief account is given of

growing tomatoes, muskmelons, celery, cucumbers, sweet potatoes,

eggplant, and peppers under glass in summer.
With tomatoes the varieties Early Acme, Beauty, New Liberty Belle,

Ignotum, Fordhook First, and Bond Earh^ Minnesota were used. Pick-

ing began about July 10, and lasted a month before the field varieties

were ripe. The jTeld of the tomatoes grown in the greenhouse aver-

aged 2 lbs. oz. per square foot, and the average price between July
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10 and August 10 was 7 cts. joer pound, thus giving a money value of

16.8 cts. per square foot. The vines continued l)earing until August
30. At this date the average yield per plant was 5 lbs. 3^ oz. per

square foot, and the selling price per pound brought the money value

up to 20 cts. per square foot.

Peppers were not fruited out of doors. Under glass the large

squash pepper yielded at the rate of 160^ lbs. per square rod, and

Ruby King at the rate of 122 lbs. per square rod.

Eggplants gave an average return of about 18 cts. per square foot.

Early Long Purple gave the quickest returns and was very productive.

New York Improved stood next in value.

Celery was easily grown, but there was considerable difficult hi

blanching without rotting. The Golden Self Blanching was of most

value for indoor culture.

Muskmelons were started in pots and handled similar to cucumbers.

It required about 3 months from the time the plants were transplanted

into the beds until the fruit matured. Varieties successfully grown
were Rose Gem, Netted Gem, and true Jenny Lind.

From the results of the author's experiments with these different

vegetables, it is believed that owners of greenhouses can ill afford to

allow the house to remain idle throughout the summer. This is be-

lieved to have special application to the New England States and those

in temperate sections.

The growing of lettuce with chemical fertilizers, W. Stuart
{Indicina Sta. Bui. 115-1Jjl2^ charts 3).—Previous experiments

(E. S. R., 11, p. 342) are reviewed and details given of further work
to determine the comparative efficiency of chemical fertilizers and

stable manure, relative availal)ility of liquid chemical manures when
applied to the surface of the soil and from below, and a comparison of

surface r. subwatering for lettuce. The tests were made in pots, and

the results are tabulated and discussed. The author summarizes the

results of the present and earlier tests as follows:

“In order to study the action of the tliree essential elements of plant food—nitro-

gen, phosphorus, and potassium—a soil must he used that is fairly deficient in plant

food. Potash when used in any considerable amount, either alone or in connection

with nitrate of soda, produced conditions unsuitable to plant growth. When phos-

phoric acid was used alone or in connection with nitrate of soda or muriate of potash,

even in large amounts, a marked increase in the growth of the plants was obtained.

The muriate of potash proved somewhat superior to the sulphate, the increase in each

case being but slight. But little difference seems to obtain in the efficiency of dif-

ferent forms of available phosphoric acid. In each instance chemical fertilizers

proved- slightly superior to stable manures. The application of liquid fertilizers from

below by the subwatering method proved perfectly feasible and gave satisfactory

results. Nitrate of soda gave quicker returns than did dried blood, and seems best

adapted to lettuce culture. The subwatered plants made a better growth than the

surface-watered ones.”
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Methods of apple cultivation on light porous soil, E. Goethe
and.E. Junge {Bey\ K. lekranst. Ohst^ Weln u. Gartenhaic, Geisenheim^

1899-1900, PI?. 13-15).—The soil in this experiment was so porous

that week-long continued rain was not sufficient to make it too wet.

The orchard was divided into sections and treated as follows: (1) Irri-

gated 4 times with kitchen slop water; (2) the surface soil cultivated,

thoroughl}" forming a loose mulch; (3) hlue lupines grown, which

were mowed during the summer and left on the ground for the pur-

pose of preserving soil moisture; and (4) soil removed 3 cm. deep over

an area of 12 square meters and piled in a ridge about the tree form-

ing a dam for the preservation of all snow and rain Avater. No other

cultivation was given. Another parcel Avas seeded to vetch. The
control plat was spaded in the spring and hoed once during the sum-

mer, as is the custom in the localit}".

Trees on parcel 1 made a good healthy groAvth and the fruit devel-

oped well. Equall}^ as good results were secured on parcel 2, where

the moisture was retained l)y thorough cultivation. On plats 3 and 5,

which were seeded Avith blue lupines and vetch, respective!}^, the tree

growth was poor and the fruit remained small and dropped early to

the ground. The small amount of snoAvfall did not permit of a

thorough test of the A^alue of the earth dam about trees in parcel 4.

The trees on the control plat Avere behind the trees grown on parcels

1 and 2 in every respect.

The essentials of peach culture, J. H. Hale {Rural New Yorher,

60 {1901), No. 3658, 1, 3, fig. 1).—The soil and the tree and its care

are considered. The author adAuses the use of trees 5 to 6 ft. high and

f in. in diameter for planting. The top is unimportant, but there

should be a heavy root and a strong cane 15 or 18 in. up. The author

has been most successful in planting trees 13 ft. apart each way, or

less. Such close planting requires much pruning and for general

planting 18 to 22 ft. apart each way is advised. In the South closer

planting than in the North may be obseiwed. Catch crops should not

be planted in the young orchard, but instead 12 to 15 good cultivations

giA^en.

During the first 2 years, after a month or 6 weeks of thorough culti\"a-

tion, cowpeas may be seeded over two-thirds the space betAveen the rows,

leaving space each side of the trees for single-horse cultivation for 2

months more. The pea vines should be left in the ground OA^er winter

as a mulch. After the first 2 years, the whole space between the rows

should be cultivated up to the last of July or first of August, and then

seeded completely with 15 or 20 lbs. of clover for winter protection of

the peach roots. The clover should be plowed under in the early

spring before much growth takes place.

In pruning a light open head is desired. The first season’s growth
should not be shortened too much, but the second season all the strong-

22065—No, 11 4
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est branches ina}^ be liberally shortened, leaving the side branches to

spread so as to maKe a l)road low head. In case it seems best not to

cut a leader entirel}" awa}^, never cut back to a dormant bud, ))ut alwaj^s

to some side branches; these will slowly take on growth and fruiting

strength and check the upward tendency of growth that is sure to fol-

low the cutting back of a strong peach limb to a dormant bud. Not
much attention need be paid the side branches; they will never make
leaders, and in the author’s opinion it is a mistake to do so. A tree

pruned as here suggested should give three -fourths of its fruit near

enough to the ground so that it can be gathered without a ladder.

Winter irrigation of orchards, A. J. McClatchie {Arizona Sta.

Rpt. 1900^ p>P' 1^3)'—Previous experiments along this line have

been continued (E. S. R., 11, p. 847). Water was withheld from
orchards heavily irrigated during the winter, from June to December,

and irrigated again from December to March. The March irrigation

was followed by plowing and harrowing and the orchard harrowed

again after two slight showers in April to break up the crust that

formed over the surface.

“Though having passed through the driest hot period of which there is a record

in the valley, the trees are now (July) in the best of condition. The apricot trees

have made a young growth of 3 to 6 ft.
,
and the peach trees a growth of about 4 ft.

The apricot trees all matured a good crop of fruit, and many of the peach trees are

unusually heavily loaded.”

A peach and apricot orchard was sown to clover during October and

from then until April was irrigated sufficiently to keep the crop grow-

ing well. Samples of soil in this orchard taken to a depth of 33 ft.

showed that it had been wet to as great a depth as in an adjoining

orchard in which nothing had been sown. The results of these experi-

ments are believed to prove “that green manuring and winter irriga-

tion may go hand in hand to excellent advantage.”

G-rowing and grafting resistant vines, F. Gillet {Pacific Rural

Press^ 61 {1901)^ No. 8,p. 116).—^The author reports his experience in

bench grafting resistant stock. The best results have been obtained

on Riparia. One or two year old rooted cuttings are used in prefer-

ence to plain cuttings because of a gain of one }^ear in time, and

because a larger percentage will grow. In field practice the author

used rooted cuttings just grafted and rooted resistant stock in alternate

rows. While succeeding with 85 to 90 per cent of the former, only

60 per cent of the grafts of the latter grew, and these produced hardly

any grapes that year, while on the former from 8 to 11 lbs. per plant

were secured. On the whole, bench grafting resistant vines is con-

sidered the best, cheapest, and quickest way of reconstructing a vine-

yard or starting a new one.

Fertilizer experiments with nitrate of soda in the red wine
district of the Ahr Valley {Per. K. Lehranst. Obst^ Wein u. Gar-

tenhau.^ Geisenheini,1899-1900
^
jjj). 103-107).—Experiments were made



HORTICULTURE. 1043

in different mountainous districts to determine the influence of nitrate

of soda on grapes and the effect of earl\^ and late applications. The

soil, was naturally well supplied with mineral matter. The nitrate was

applied at the rate of 300 kg. per hectare. It was especially effectiye

on the steep hillsides. Its influence was noticeable in the greater wood
growth, the larger size of the fruit, and the darker green of the leayes.

The leayes also hung on the yines about two weeks longer than where no

nitrate was used. Eyen late applications of nitrate of soda produced

no harmful effects. The good effect of the nitrate was not so notice-

able in rich, humus, clay soils in the yalleys. The must from the fer-

tilized and unfertilized plants showed no essential difference in specific

weight, sugar or acid content, and the wine was similar in chemical

character. There was considerable difference, howeyer, in the nitro-

gen content of the wine, that from the fertilized yines being 10 per

cent higher than that from the nonfertilized yines. The leayes of the

fertilized yines were likewise richer in nitrogen.

In conclusion, the author states that no harmful influence whatever

could be detected from the use of nitrate of soda, even with late appli-

cations. Wherever diff'erem*es were noticeable the}" were alwa^'s in

favor of the nitrate.

Gardening- in Germany, L. AVittmack {Gartenflora, 50 {1901), Xos. 38-44;

3, pp. 70-74; 4, pp. 94-96).—The historical development and present status of vege-

table, flower, and fruit gardening in Germany is considered, some statistics on seed

production, fruit imports and exports, cut-flower and plant production being

included.

Vegetables, A. J. McClatchie {Arizona Sta. Rpt 1900, pp. 158-161).—Cultural

notes and the results of tests of varieties of cabbage, lettuce, watei-melons, onions,

and cauliflower. Succession, Fottler Brunswick, Large Late Drumhead, and All

Seasons cabbage gave the heaviest yields per acre. New York and Tyrol produced

the largest heads of lettuce. Of the watermelons tested Augusta proved the most

satisfactory. In the culture experiments with onions slightly better results were

secured when the plants were sown in place and thinned than when they were

transplanted. The variety Prize Taker gave the heaviest yield and produced the

best quality of onions.

Asparagus culture, E. Lesser {Landic. Wchnbl. Schleswig-Holstein, 51 {1901),

Xo. 5, pp. 82, 83)

.

—iMethod of culture and best varieties are considered.

Forcing haricots, C. Potkat {Belg. Hort. et Agr., 13 {1901), Xo. 1, pp. 7, 8 ).

—

Cultural directions for growing kidney beans in the forcing house.

Tropical species of Mucunas and Dolichos, E. Andre {Rev. Hort., 73 {1901),

Xo. 3, pp. 61-63, figs. 5).—The author states that these plants are the beans of warm
countries. Mucuna jjruriens, H. nivea, M. gigantea, M. hoiTida, H. utilis, 31. atro-

purpurea, and 31. monosperma are briefly characterized and 31. pruriens and 31. nivea

illustrated.

The cultivation of Znaim cucumbers, J. G. Smith
(
U. S. Dept. Agr., Section of

Seed and Riant Introduction Circ. 2, pp. 4)-—Notes are given on the culture and cost

of production of cucumbers at Znaim, Austria. The Znaim cucumbers are a variety

of Cucuinis sativus, and are extensively cultivated for export as pickles, salted, spiced,

preserved in sugar, or flavored with mustard. The seed of this cucumber has been

obtained for distribution among the agricultural stations of the country.
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American g-inseng-, M. G. Kains {Amer. Gard., 22 {1901), No. 326, pp. 188, 189).—
Abstract of an address before the Horticultural Society of New York, March 13, 1901.

The best horse-radish varieties of Europe, and methods of cultivation,

D. G. Faiechild
(
U. S. Dept Agr., Section of Seed and Plant Introduction Clr. 1, pp. 8,

figs. 4)-—Methods of growing Bayersdorf and Maliuer Kren or Bohemian horse-

radish are here described in detail and estimates given as to the cost of production

and the profits in horse-radish growing.

Lettuce forcing, W. Scott {Amer. Gard., 22 {1901), No. 324, p. 171).—Methods
based on experience. Grand Rapids has been found easiest to grow and least sub-

ject to disease of the open types, and Deacon has proven the most satisfactory of the

head lettuces.

Prospects and present condition of agave cultjire in German East Africa,

R. Hindorf {Tro'penpfianzer, 6 {1901), No. 1, pp. 7-17).

The relation of growth to flowering in fruit trees, K. S. Goff {Amer. Gard.,

22 {1901), No. 319, p. 75).—The principles are laid down l)y the author that (1) there

is an inverse relation between growth and flowering—the causes that promote growth
being opj^osed to flowering and vice versa; (2) “that the amount of growth that

takes place in any part of a plant depends upon the amount of water received by that

part, and (3) that flower buds form freely only when they recei^^e an abundance of

light.”

On fertilization of fruit trees, M. AVeibuul {Landtmannen, 11 {1900), No. 21, pp.

338-343).

Eruit culture for northern latitudes, J. H. Hale {New Hampshire Bd. Agr. Rpt.

1899-1900, 2 g>. XXI-XXXIX)

.

—Refers especially to New England and New England

conditions.

New hardy fruits for Manitoba and the Northwest Territories, W. Saunders

{Ontario Fruit Growers' Assoc., 1899, pp. 109-113).—Pgrus baccata was crossed in 1894

with several varieties of hardy ai:>ples, such as Tetofsky, Wealthy, and Duchess.

From the seeds obtained, seedlings were grown, five of which seem to be of miuch

merit and are described. Crosses have also l)een made on Pyrus prunifoUa, but no
fruits have been obtained as yet.

Report of the fruit experiment stations of Ontario, L. AVoolverton et al.

( Ontario Fruit Expf. Stas. Rpt. 1899, pp. 68, figs. 38 ).—Results are rej)orted of cultural

and variety tests of orchard and small fruits at 13 fruit experiment stations in Ontario.

Descriptions and illustrations are also given in addition to those previously noted

(E. S. R., 11, p. 547) of 5 varieties of apples, 9 of clierries, 2 of peaches, 4 of rasp-

berries, 2 of pears, and 1 each of curraifls, grapes, and j)lums grown in Ontario.

The production of high-grade fruit, G. E. Powell {Ontario Fruit Growers'

Assoc. Rpt. 1899, pp. 32-47)

.

—Tlie author is meeting with success in toi>working

Northern Spy stock with scions from well-formed and bearing Kings. The method

of orchard cultivation observed by the author is also descril)ed.

The effect of yearly pruning on the growth of orchard trees {Ber. K. Leh-

ranst. Obst, Weinu. Gartenhau, Geisenheim, 1899-1900, pp). 18-21 ).—Numerous observa-

tions go to show that yearly j:)runing hinders the growth of the tree and greatly

retards the blooming i>eriod.

The apple in West Virginia, L. P. Miller
(
West Virginia Farm, Rev., 8 {1900),

No. 12, pp. 396-399 ).—The sorts and location for apple orchards in AVest Virginia

are discussed. Freestone and soai^stone highlands with trees 40 by 40 ft. apart are

advocated.

Notes on some of the newer apples, G. B. Brackett {Amer. Gard., 22 {1901),

No. 325, p>p. 190, 191 ).—Historical and descriptive notes on York Imperial, Arkansas,

Paragon Beach, Collins Red, Oliver, Reagan, Stayman AVinesap, Grimes Golden,

Jonathan, and AVhite Pippin,
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Newton Pippin hybrids in New York {Amer. Gnr(L, 22 {1901), No. S22, p.

1S4)

.

—Notes on Newton Pippin hybrid apples grown on selected seedlings from

•Newton Pippin crossed on Nortliern Spy, Rhode Island Greening, and Russets.

The hybrids are believed to be very important additions to our list of aj)ples.

International fruit exhibit at Paris
(
Wdrtemhnrg. Wchi'ihl. Luruhv., 1900, ^No.

47, p. 739).—A comparison of American and German apples.

Mineral constituents of apples and pears, E. Hotter {Ztsdtr. Landiv. Ver-

fuichstv. Oesterr., 3 {1900), No. o,pp. 583N185).—A table is given showing the summa-
rized ash analyses of the fresh and dry substance of several varieties of api>les and

]>ears.

The pear tree—study of its method of fructification, C. Trebignaud {.Tardin,

14 {1901), No. 332, jjp. 3S0-382, Jig.^. 2).—The variety Passe-Crassane 'was studied

especially.

Essential principles of pear culture in the Hudson River Valley, J. R.

Cornell {Rural New Yorker, 60 {1901), No. 2667, p. 163).—The author advises the

use of only standard trees set 20 ft. apart each way. Phosphoric acid, potash, and

crimson clover are the fertilizers used. The most desirable varieties are Elizabeth,

Bartlett, Seckel, and Bose, mentioned in the decreasing order of their importance.

Pruning- in place of thinning- {Pacific Rural Press, 61 {1901), No. 9, p. 129).—
Spring pruning peaches after the fruit had set w-as compared with Avinter pruning

and the fruits thinned Ijy hand. The spring pruned peaches-were larger than the

winter pruned, and the conclusion is reached that spring pruning can replace winter

pruning and thus save the cost of hand thinning.

Report of the horticulturist, H. H. Hume {Florida Sta. Rpt. 1899 and 1900, p>p-

25-30, jigs. 3).—A brief account of citrus experiments. under way, pecan culture in

Florida, and on 3 native plants for decorative purposes. Fifty navel and SAveet

oranges have been budded on 5 different kinds of stock, viz, pomelo, sour orange,

rough lemon, sweet orange, and trifoliata, to determine to some extent the relative

merits of -these slocks. Descriptions and illustrations are giA^en of the Atamasco lily

{Zephyranthes atamasco)

,

sparkleberry {Yaccinura arboremu), and sumac {Rhus coped-

lina), native plants believed by the author to be of value for ornamental purposes.

Heating lemon orchards {Tradesman, 44 {1901), No. 12, p. 62).—This is an

account of an experiment Avith artificial heat for preA^enting damage from frost in a

large lemon orchard near Santa Paula in California. It is reported that by means of

small coal fires in iron baskets placed at different points in the orchard the latter

Avas protected from injury, although the normal temperature of the A-alley fell as low
as 22° and heavy frost Avas formed in fields surrounding the orchard.

The artificial coloring of oranges, Pum and K. Micro {Ztschr. Fntersuch. Nahr.

u. Genussmtl., 3 {1900), No. 11, pp. 729-735, pis. 2, jig. 1 ).—From numerous experi-

ments the author shoAvs that the artificial production of blood oranges must be very

limited. The chemical composition of the coloring matter of the juice of true blood

oranges Avas also studied.

Report of the instructor in coffee culture, H. Newport {Queensland Dept. Agr.

Rpt. 1899-1900, pp. 38-41).—A general discussion of coffee culture in Queensland.

Liberian coffee, its culture and preparation for market. A". Boutilly {Le

cafeier de Liberia, sa culture et sa manipulation. Paris: Callamel, 1900, pp. YIIA-I40).

American tea gardens, actual and possible, Lenora B. Ellis {Arner. AIo. Rev.

of Rev., 23 {1901), No. 3, pp. 315-320, jigs. The article is based on the results

secured at Summerville in South Carolina on the Pinehurst estate, an accoimt of

which has been noted elseAA^here (E. S. R., 11, p. 741).

The infiuence of copper compounds on the phenomena of ripening, Chuard
and F. Forchet {Rev. Vit., I4 {1900), p. 75; abs. in Ann. Agron., 26 {1900), No. 11,

pp. 577, 578)

.

—Copper salts in solution Avere sprayed on currants to observe their

effects on the ripening of the fruit. The copper treatment increased regularly, but

only in a small way, the size of fruits and also their sugar content. This increase

did not exceed 1 to 2 per cent.



1046 EXPERIMENT STATION RECORD.

Cost of growing- cranberries, A. J. Rider {Froc. Amer. Cranberry Growers' Assoc.., 1

1900, pp. 3-8).—The cost of growing, harvesting, and marketing a bushel of cran-

berries is estimated at $1.55.

Strawberry culture, A. Desj’Eissis {Ayr. Jour. Cape Good Hope, 18 {1901), No. 2,
'

pp. 74-90)

.

—Strawberry classification, mulching, propagation, picking, and packing,

descriptions of varieties of different classes, and methods of protection against insects

and diseases are discussed at length.

Report of strawberries on the strawberry valley farm for the summer of

1900, E. W. Wooster {Arner. Gard., 22 {1901), No. 322, p. 129).—This farm is

located at South Hancock, Me. The season w^as dry. Clyde resisted drought well.

Brandywine gave better results on plants of the second and third year fruiting.

Hunn was the latest variety ever grown on the farm. Of the new berries Dewey
outranked every other variety grown in desirable qualities. Hawaii was the earliest

berry fruited, of excellent quality, and especially desirable for home use.
j

California raisin culture {ScL Amer., 84 {1901), No. 1, p>p. 3, 8, figs. 8).—Popu-
g

lar account of the industry.

Test of the Sutherland fruit preserving process, G. Quinn {Rpt. Min. Ayr., '

South Australia, 1900, p. 37).—By this process the individual fruits (except grapes)

are wrapped in tissue paper and packed- in damp-proof waxed paper bags, which fit I

as a lining in the fruit cases. After the fruits are packed, the mouth of the bags is

folded over and a hot iron passed along the folded edge. This melts the wax and

seals the opening air-tight. The cases are then closed and placed in a temperature

1 or 2° above freezing. Tests are reported with pears, peaches, and grapes, but as

there was only one check lot the test is considered incomplete. The check lot showed
no disadvantage because of the omission of the waxed paper. •

Home or farm canneries, D. S. Helvern {Missouri State Hori. Soc. Rpt. 1900, pp. i

75-77).—The author describes his small canning plant, whicli is proving a valuable

adjunct to thedarm. I

The cactus and decorative dahlias, S. Mottet {Jardin, 14 {1901), No. 331, pp.
^

360-364, figs. 4)-—Notes on the different races and descriptions of varieties.
j

Subwatering carnations {Florists' Exchange, 13 {1901), No. 10, pp. 243, 244)-—
|

In a discussion of this subject at a meeting of the American Carnation Society, J, L.
||

Dillon stated that he used solid beds made of 1 part Portland cement and 5 parts
||

coal ashes. The beds -were filled first with 3 in. of coarse screened ashes. On top of
|

this was put 1 in. of fine ashes and then 4 in. of soil. Water was run into a round
i

tile which connected with V-shaped tile running across and lengthwise of the bed.
|

The beds were watered 4 or 5 times more quickly by this method than by surface I

watering, and about 25 per cent more and better flowers were obtained.
;;

Hybridizing the carnation, P. Fisher {Florists' Exchange, 13 {1901), No. 8, pp.
|j

189, 190).—Paper read by the author before the American Carnation Society at its 1

Baltimore meeting, February 21, 22, 1901. •

)

History of chrysanthemums, C. Chevalier {Belg. Hort. et Agr., 12 {1900), No.
\

23, pp. 354, 355; 13 {1901), No. 1, pp. 6, 7).—Historical notes on the chrysanthemum

in Europe.

New researches on Persian lilacs and their crosses, L. Henry {Rev. Hort., 73
|

{1901), Nos. 2, pp. 39-42, figs. 3; 3, pp. 60-72, figs. 6; 4, pp. 93-95, figs. 3).—Largely

of a historical nature.
j

The newer roses, E. G. Hill {Florists' Exchange, 13 {1901), No. 11, pp. 264,
!

265).—Paper on the subject read by the author before the New York Florists’ Club,
|;

March 11, 1901. '

||

The question of color relative to flowers, F. S. Mathews {Florists' Exchange,

13 {1901), Nos. 5, p. 110, figs. 4; 10, Sup.).—The author presents a scheme for the
|

scientific building up of a nomenclature for colors in flowers founded on the simple
'

range of the prism.
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FORESTRY.

Experiments in replanting cut-over pine lands, H. H. Chapman
{Farm Students^ Rev.^ 6 {1901), No. 1, ijp. G, 7).—An account is given

of cooperative experiments with the Division of Forestry of this De-

partment, in which pine seedlings were transplanted in the spring of

1900 on cut-over pine lands at the Northeast Experiment Station of

Minnesota. White and Norway pines were the principal varieties

used. Diti'erent distances of planting were compared, and also the

effect of alternating the varieties in rows and planting alternated rows

of jack pine. The pines were dug from the nursery rows, covered

with dirt until loaded into the wagons, and the whole mass wet by
throwing water over it. The planting was commenced as soon as the

ground had thawed to a spade’s depth. The first plantings were made
by cutting the turf on each side with a spade, turning up the turf and

soil and inserting the roots of the plant, no particular effort being

made to separate or arrange them. Later, when the ground became

drier, the top layer of roots and sod was turned back and a spadeful

of dirt from below was placed over the roots before the sod was

replaced. A dry season followed, and, contrary to expectations, the

loss was less than 5 per cent. In all more than 13,000 trees were

planted at a cost ranging from $2 to 111 per acre, dependent upon the

distance planted. The trees at the time of planting were rather large

for pine seedlings, and the cost is considered rather more than the aver-

age cost of planting on a large scale.

Norway spruce for profit on the plains, H. B. Kempton {Forester,

G {1900), No. 12, jyp. 295, 29G).
—-The Norway spruce, which is com-

parativel}^ well known in the eastern United States, is said to have

been planted but little upon the plains. It has been sufficiently intro-

duced, however, to show its adaptability over a wide range of that

country. It seems probable that it is adapted to a large part of Iowa,

Nebraska, Kansas, and other^ central western States. An account is

given of the planting made at Conroy, Iowa, 18 years ago. The seed-

lings were secured at Mount Carroll, 111., and packed closely in wet

sphagnum moss. When received they were still moist, and were set

in nursery rows. For several years they were screened by a partial

shade of lath, after which they were transplanted in 12-ft. rows set 4

ft. apart in the row, and were interplanted with corn. Not less than

95 per cent of the seedlings are alive at the present time and in good
condition. Growing nearby are plantations similarly managed of

green and white ash, box elder, soft maple, hone}^ locust, red cedar,

white and Scotch pine; and under the conditions existing the Norway
spruce has made more rapid growth than any of the other trees. The
growth of the Norway spruce trees on this plantation has averaged

1 ft. 9 in. for the past 16 years, the present height being 29 ft., with
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an average diameter of 4.7 in. In to years from now it is calculated ‘i

that the poles will l)e worth more than would have been

secured from the market price of corn cultivated for the same time

on the same area.

Additional notes on tree measurements, C. E. Hall (Trans, and
Proc. Bot. Soc. Edinljurgli., (1900)^ j>t. Tpp. 2Ji3-258).—In the trans-

actions of this society for 1890 (vol. 18, p. 156), the author reported upon
the rate of growth of a number of trees from measurements made at

San Jorge, Uruguay. Monthly measurements of these trees have been

made from January, 1885, to January, 1900. Sixteen trees were

measured—2 eucalyptus, 2 stone pine, 2 blackwood (Acaciamdanoxylon)^

2 oaks, 3 Afelia azedarach., 2 Lombardy poplars, 1 robinia, 1 maple,

and 1 cottonwood. The increments in tree growths are shown in tabu-

lar form and comments given upon the causes of the variation in some
specimens. The growth of the trees during the period between 1890

and 1899 is shown in the following table:

Groivtli of trees during nine years at San Jorge, Uruguay.

Kind of tree.

Circumference of
tree.

Increased growth
of tree.

January,
1890.'

January,
1899.

Total. Annual.

Eucalyptus sp
Mm.

774
Mm.
1,746

' Mm.
972

Mm.
108

Do 725 1,491
1,559

i 766 85
Pinuspinea 1,141 418 46

Do 980 1,467 487 54
Acacia melanoxylon 727

1 932 205 23
Do 989 1,460

792
471 54

Melia azedarach 609 183 20
Do 602 768 166 18
Do 1,446 1,632

872
186 21

Qiiercus robur (?) 492 380 44
Do 572 ! 814 242 21

Populusfastigiata 809 1,008
i 865

199 22
Do 704 161 18

Populus angulata 755 1, 375
' 536

620 67
Robinia psf>.7i,dar.ar.ia . . ^ 433 103 11
Acer pseudoplatanus 670

1
1,055 385 43

The author also shows the monthly rate of growth, from which the
|

effect of growing season and dormant period ma}^ be seen.

Forest planting-, W. Gill (Agr. Gaz. Neio South Wales, 11 (1900), iVo. 12, pp.

1180-1132, figs. 7 )
.—The 2 methods by which young trees are planted in South Aus-

tralia are termed the “open root” and “bamboo tube” systems. The open root

system consists of growing the trees in the open ground in nurseries, from which «

they are transplanted by the usual method. Unless the young trees are carefully

protected, to prevent the drying out of the roots, many failures in planting will result.

The bamboo tube system, which consists of growing the plants in small sections of *

the bamboo and setting them out in this way, is in many respects preferg,ble. This

method is practiced very largely in the propagation of gum trees, it having been

found by far the best and most economical, as well as proving safer so far as root

exposure is concerned.

I
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Eucalypts, A. J. McClatchie {Arizona Stu. Rpt. 1900, pp. 165, 166).—A report is

given of the- experiments Avhich have been conducted with the different species of

Eucalyptus at the Arizona Station. Of a large number of species that have been

tested many have been found to have been unable to withstand the summer tempera-

tures of that region. Others have been found exceedingly valuable for planting and

some of these are rated among the most valuable species of the genus. The species

which have survived the heat and dryness of the Territory are Eucalyptus coryno-

caly.r, E. cornuta, E. hemiphlola, E. leucoxylon, E. melliodora, E. occidentalis, E. polyan-

thema, E. rostrata, E. rudis, and E. tereticornis.

The Carolina poplar, J. T. Rothrock {Eorest Leaves, 7 {1900), No. 12, pp. 184,

185, pis. 2).—A description is given of the Carolina poplar or cottonwood {Populus

monilifera). This tree frequently attains the height of 100 ft., with a diameter of 7

or 8 ft. The tree is described at some length, and on account of its rapid growth and

ada]:)tation to all kinds of soils is said to be a promising one for forest culture. The
wood is brittle, liable to split and warp, but is valuable for the production of wood
pulp. On this account it is likely to exceed other native trees for such purposes.

An account is given of a planting made in 1899 of 1,000 cuttings of the Carolina poplar

which, without any protection during the winter or especial preparation when
planting, presented 75 per cent of the plants making satisfactory growth the follow-

ing year.

SEEDS—WEEDS.

The protein substances of seeds, T. Bokorny (Bot. Centbl.^ 82

[1900), No. 10-11^ 289-206).—The present state of our knowledge

of the protein substances of seeds is summarized by the author, in

which it appears that globulins soluble in 5 to 10 per cent solution of

sodium chlorid are stored up in the protein grains and albumin crys-

tals of seeds. The protein or aleurone grains vary in size from 1 to

55/f, their largest size being obtained in oily seeds. In the endosperm

of cereals they are said to be very small but never entirely absent.

The presence of active protein could not be detected in grains. The
fibrin of cereals is said to be peculiar in that it is soluble in 70 to 80

per cent cold or hot alcohol, a reagent which precipitates the other

protein substances. The author was unable to detect any peptone in

dormant seeds, while albumoses were occasionally found in minute

quantities. Amid substances, such as asparagin, tyrosin, and leucin,

are widely distributed in seeds and the vegetative parts of plants.

The author states they appear to be the first products of decomposition

and the first stage in the formation of protein substances.

The influence of the sun’s rays upon the germination of seeds,

T. Tammes {Landw. Jahrh.^ 19 {1900)., No. 2, pp. JtB7-d82^ pi. 1).

—

The efiect of the sun’s rays upon the germination of sunflowers, horse

beans, centaury, rice. Allium jistulosum., Erodimii cicutarium., and

Nieotiana rustica is shown. The experiments were conducted with

specially devised apparatus in which comparisons could be made of

seeds germinated under identical conditions except as to illumination.

One lot was germinated entire!}" in the dark, another received direct

sunlight for 44 days, while the control lot was germinated out of the
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direct rays of the sun. In nearly every instance those seeds which i

were subjected to the direct sun’s rays were retarded in their o-ernii-

nation, although the effect upon the total germinati\ e ability Avas not

influenced in any appreciable degr.ee, the total number of germina-

tions in each lot being practically the same.

On the germination of tobacco seed, M. Kaciborski {\S Lands
Plantentuin, Bid. Inst. Bot. Buitenzorcj 1900^ jLo. 6

^ pp. 10).—The
wide variation presented by the germination in different lots of ,

tobacco seed, when tested under varying conditions, led the author to

investigate some of its causes. Similar lots of seed were germinated

under identical conditions except that one lot was kept in total dark-

ness and the other in diffused daylight. The seed placed in the light

germinated rapidly and well, while those kept in the dark, although

the investigations were continued for TO da}^s, in some cases did not

show a single germination. Submitting the latter to the light for a

few hours, however, was sufficient to stimulate the seed to germina-

tion. Tobacco seed sown upon soil, sand, peat, etc., and kept in the

dark, failed to germinate.

The 'effect of age on seed was investigated, with the result that I

1-year-old seed germinated 96 per cent, 2-year-old 85 per cent, and

T-year-old 66 per cent. The variation due to variety was tested, in

which it was found that tobacco seed varied from 1 to 10 per cent in
^

different varieties when germinated under identical conditions. Notes

are given on some of the ph}^siological phenomena during germination,
|

and chemical studies on the differences between the roots and the stems i

of the young plantlets. '
,i

Germination of wheat and oats treated for smut
( Wyoming Sta.

|

Bpt. 1900., pp. S).—A report is given of the effect on germination of
f

treating wheat and oats Avith solutions of copper sulphate, potassium
i|

sulphid, and by the Jensen hot-water treatment. The copper sulphate

solution was made b}^ dissohung 1 lb. of commercial copper sulphate '

in 2T gals, of water. In these the seed were soaked 13 hours, after i

which they were removed and immersed in limewater for 5 minutes.
|

The potassium sulphid treatment consisted of soaking the seed for 2 i

hours in a 2 per cent solution of that substance. The hot-water treat-

ment consisted of subjecting the seed grain to a temperature of 135° F.

for 15 minutes. The results of the germination test showed that in

every case the treatment proved injurious to the seed. As a possible |

explanation of this fact it is suggested that the seed coats of the grain,
|

nearly all the specimens of which had been grown at Laramie in 1899, '

may have been much thinner than usual, thus not offering the protec- ;i

tion usually given to such seeds.

Combating weeds by means of metallic salts, Frank K.

Gesundheitsamte., Biol. Aht.^ 1 {1900), No. ^,pp. 1^27-175, pi. 1).—A |

review is given of some of the literature relating to the destruction of
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weeds by chemical means, and a detailed description of the author’s

experiments made in 1899 to determine the best chemicals and the

quantities required for their destruction. The method of application,

whether in the form of a solution or powder, was also investigated.

From the results of his experiments the author states that iron sul-

phate in 15 per cent solutions, at the rate of 500 liters per hectare,

gave the most satisfactory results, when cost of materials and efficiency

were considered. Copper sulphate in a 5 per cent solution, at the

same rate, was equalh" efficient, but was more expensive. The method

of application showed decidedly in favor of spraying with solutions.

In addition to the effect of the solutions upon the weeds, the amount

of injury to crops in which the weeds were gi*owing was noted and

reported. The crops sprayed with the herbicides were oats, barley,

wheat, rye, red clover, peas, vetches, potatoes, and sugar beets.

The author sums up his observations with the statement that spray-

ing with metallic salt solutions must not be considered as a universal

means for weed destruction. The solutions killed wild mustard and

wild radish, and serioush^ injured curly dock, black bindweed, dande-

lion, sow thistle, and senecio, but had little or no effect on the poppies,

chenopodiums, euphorbias, cornffower, field thistle, chamomile, bind-

weed, couch grass, bent grass, or equisetums. Little or no injury to

field crops was observed when the solutions were sprayed over cereals,

red clover, or sugar beets, the plants readih" recovering from the slight

injury inflicted. Field peas were considerably affected, and vetches

and potatoes badly injured. The best time to spray for the destruc-

tion of charlock and mustard is when the plants are from T to 7 cm.

high, or about the time the plants have 3 or T leaves, and before they

begin to flower.

Red clover seed, A. J, Pietees {U. S. Dept. Agr., Farmers’ Bui. 123, pp. 11, figs.

2 ).—Red clover seed and its more common adulterants and mixtures are described

and notes are given showing the results of tests made of different samples of clover

seed. The pure and germinable seed in the samples ranged from 53.26 per cent to

95.8 per cent. The calculated price of the different lots reported upon varied from

$4.74 to $9.00 per bushel. Field tests of a number of American and European clovers

are briefly reported upon. Thirty-five samples of European and American clovers

were sown in plats 1 rod square. The sowings were made the latter part of April and

the condition of the plants throughout the season is indicated. At the end of June
the average condition of the European plats was slightly better than that of the

American, but from that time on there was a decided change to the advantage of the

American grown seed. The effect of the smnmer heat was very injurious to the

European varieties. In July and September all the plats were mown, the green fodder

weighed and the amount calculated per acre. The average yield of green clover for

the season, from the American seed, was 12,704 lbs., and the European 7,792 lbs.

Report of seed testing, Baessler {Ber. Agr. Cliem.,Vers. u. Samencontrol Sta.,

1900, pp. 14-16 ).—A report is given upon the testing of 1,085 samples of seeds, an
increase of nearly 50 per cent over the previous year. Especial attention was given

the presence of dodder seeds in clover and grass seeds. Dodder seed was found in
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?!

more than half the samples of red clover, alsike ck)ver, white clover, alfalfa, and
timothy. The average pnrity of all samples examined showed a depreciation of 0.5

per cent from that of the i)revions year.

Potassium perchlorate poisoning- and its prevention, J. R. Jungnek {Beat.

Landw. Presse, 21 {1900), No. 62, |). 771, jigs. 2 ).—Germination experiments to study

the physiological effects of the perchlorate are rej)orted.

The weeds of Ontario, F. C. Harrison {Bid. Ontario Dept. Agr., 1900, Mar., pp. 80,.

Jigs. 84)-—Popular notes are given on the introduction and spread of weeds, means
for their identification, and suggestions for eradication. A number of the more com-

mon weeds are figured and described, and specific directions for their eradication are

given so far as jjossible.

Destruction of mustard with ammonium sulphate, G. Castel-Deletrez {Jour.

Roy. Agr. Soc. L' Est Belg., 1900, p. 112).
,

'

The destruction of certain weeds, as g-round ivy, mustard, and thistles, by
spraying- with a solution of metallic salts {Dent. Jjandiv. Presse, 27 {1900), No.

'

27, pp. 327-329, jigs. 6).

The eradication of lantana {Pndian Forester, 27 {1901), No. 1, pp. 28-33).—
Lantana is said to have been introduced into India as a hedge plant some 40 years

j

ago, and it has spread widely, until in some districts it has become a very serious pest.
|

An account is given of various experiments conducted for its eradication. In Ceylon
!

it was found that lantana which had thickly occupied the ground for 12 or more years,

could be cleared by contract at the rate of about |7.50 per acre, the plants being
j

uprooted and burned. Detailed accounts are given of experiments in eradication in
|

a number of parts of India, from which it appears that dense growths of this pest may
|

be eradicated at a cost of about |7.50 jier acre, which includes the original clearing
|

and 3 seasons of subsequent work.
|

DISEASES OF PLANTS.

jA preliminary bulletin on the prevention of smut on oats, E. F.
j

Pernot {Oregon Sta. Bal. 63
^ pp . 9).

—A preliminary report is given
j

of a series of experiments to prevent the smut on oats, in which seed
j

were treated with solutions of copper sulphate and zinc sulphate, hot

water, formalin, and sterilized dry hot air at a temperature of F. i

for 10 minutes. After treatment the seeds were sown, and at harvest

all the oat heads which showed any signs of smut were carefully
I

removed and counted. The least smut was found on the plats the

seed of which had been treated with hot water and hot air, the great- '

est amount of smut occurring on those plats which had received the
j

formalin treatment in which two different strengths of solution were
!

used. The effect of treating oats for 10 minutes at different tempera-
,

tures of hot air, from 132 to 200°, were tested, in which it was found
|

that none of the treatments seriously affected the germination of the .j

seed. On account of the convenience of handling the oats, the author

is disposed to recommend the dry hot air sterilization for smut pre-

vention. An extensive experiment with different seed grains is to be
|

conducted, in which the value of hot air as a preventive of smut is to
|

be further investigated.
I
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Investigations on a leaf curl of mulberry trees, M. Miyoshi

{Bot. Centbl.^ 83 {1900)^ JTo. 11^ i)p. 3Jf7).—This disease, which

serious!}" threatens the mulberry trees of Japan, is characterized by a

marked increase in the number of lateral twigs and leaves through the

development of adventitious buds. At the same time the develop-

ment of the leaves becomes abnormal. They are greatly reduced in

size, crumpled with a less developed mesophyll, while upon the upper

side numerous blister-like elevations occur between the veins. The

leaves become yellowish in color and hard in texture, and the twigs

are but little developed. In the older branches, where the disease has

been severe, leaf and twig growth is stopped and the whole branch

ultimately falls to the ground.

The cause of this disease is believed to be not parasitic, but is due

rather to the impaired functions of the twigs and leaves, brought

about by the common practice of removing them for silkworm feeding.

The “mal nero” of grapes, D. Cavazza {Yigne Amer.^ {1900)^

Xos. o, pp). 155-157

;

6", pp>. 182-186).—This grape disease, which the

author says is also known as “bacterial gummosis,” the California vine

disease, gelivure, chytridiose, etc., is said to be a very polymorphous

disease caused by Bacillus vitivorus. It attacks all parts of the plant,

producing variable symptoms which seem to be somewhat dependent

upon external conditions. The season, time of appearance, and develop-

ment of the parts attacked influence the color of the diseased leaves,

making them yellow, red, reddish brown and violet, etc., as the case

may be. The bacillus attacks the cambium and extends into the wood
of the vine, producing irregularly triangular brown spots. As means
for the partial prevention of the disease, which the author believes

attacks the plants from the soil, the fumigation of the soil with car-

bon bisulphid and thorough drainage are recommended.

Copper sulphate as a remedy for grape mildew (xS'cl Amer. Sup.^

{1900) A5o. 1266., p. 20301).—A report is given of investigations

with copper sulphate for the prevention of grape mildew. On account

of the solubility of this substance it is claimed that it does not adhere

readily to the foliage, and numerous attempts have been made to

secure a more adhesive as well as cheai^er mixture. The results of

some investigations by Ti-abut are given, in which the dry resin

exuded from pines in Algeria, as well as the mucilage which is extracted

from the stems of the Barbary flg tree, were used with excellent

results. The resin mixtures were prepared by heating 1 kg. with 500

gm. of soda or potassium carbonate. To this was added 500 gm.
copper sulphate and 100 liters of water. A second preparation was
obtained by extracting by maceration the mucilage from 3 to 5 kg. of

the Barbary flg tree and adding simple solution of copper sulphate.

By the use of either of these fungicides it is claimed that from 50 to

80 per cent of the copper sulphate is saved and the prevention of the

mildew secured.
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A sclerotioid disease of beech roots, H. yon Schrenk (jRpt. Mis-

souri Bot. Gard. ,
10 {1899)^ JB- ])l^' ^)-— author reports hav-

ing found a large number of small tubercles attached to the fibrous

roots of beech trees. The tubercles were of various sizes and shapes,

some almost round, others elliptical and varying in size from about as

large as a small pea to some scarcely visible to the naked eye. Upon
examination of the tubercles they were found to consist of a bundle

of c^dindrical bodies which intertwined. Each was covered and held

firml}^ in place by a membrane or sheath. The main body of the tuber-

cle consisted of a large number of small rootlets, each twisted and con-

torted and held in place by the fine hyphae. The cause of the forma-

tion of these structures is attributed to the stimulus brought about by
some fungus. No evidence of parasitism was observed, the hyphae

simpl^^ surrounding the roots without entering the cells. The presence

of a large number of small sclerotia, together with the tubercles, sug-

gests that the sterile mycelium of the fubercles probably belongs to

some Hymenomycete which usually forms sclerotia.

Chrysanthemum rust, J. C. Arthur {Indiana Sta. Bui. 85^ joj).

113-150).—The occurrence of rust on chrysanthemums was observed
;

in the -fall of 1899 in Indiana. It is easily distinguished from all *

other diseases that attack the chrysanthemum, as it forms small

blisters about the size of a pin head, appearing on the under surface i

of the leaf. These soon break open and expose a dark brown powder,

the uredospores. These blisters by coalescing frequently become of

considerable size and are occasionally found upon the upper surface
j

of the leaves. An experimental study was made by the author to
|

infect a number of related species with the uredospores of this fungus,
|

but it was found to grow only upon the true chrysanthemum. The
j

fungus, which is known as Paccinia chrysanthemi^ appears to be a

native of Japan introduced into Europe and America through com-

mercial agencies. Thus far no teleutospores have been found and on
j

this account the disease would probably be of easy control. Picking
j

ofi' the diseased leaves and the total destruction of badly diseased
i

plants, together with spraying with Bordeaux mixture or potassium : i

sulphid will doubtless keep the disease in check. :

'

Concerning the rust fungus on chrysanthemums, P. Magnus
{Gartenfl'Ora^ d9 (1900)^ Wo. j>P' ^9dW96).—The specific causes of

the rust growing on ChTysanthemum indicum have been examined by
I

a number of individuals and their determinations are given. Accord-
|

ing to Massee, the fungus is Puccinia hieracii. Subsequently, the
|

rusts on chrysanthemums have been investigated by Roze, who finds
|j

them due to different causes, one of which is designated as Vredo
||

chrysanthemi. For this form, spraying with Bordeaux mixture
j

seems to have had no effect in preventing diseases. In a later publi-

cation, Roze describes Puccinia chrysanthemi^ which he says is the q

cause of the rust on chrysanthemums.
j
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An anthracnose and a stem rot of the cultivated snapdragon,

F., C. Stewart {JVeic Yorl' State Sta. Bui. 179. 105-111. pis. 3).

—

In
,

1897 the authorls attention was called to an anthracnose of snap-

dragons occurring in a greenhouse on Long Island, and upon inquiry

he learned that it was a rather coniinon disease, being the most

destructive of the diseases tO' which this plant is subject. It attacks

the plants at any stage of their growth, in the greenhouse and in the

held. In the greenhouse it is most destructive in the fall and spring,

while in the fields its ravages are most conspicuous during August and

September.

It attacks the stems and leaves of the plants. Upon the stem it

produces elliptical sunken spots 3 to 10 mm. in length. Upon the

leaves the spots are circular, and have a diameter of from 3 to 5 mm.
The cause of this disease is said to be Colletotrichum antirrhini. n.

sp., which is described. An experiment was undertaken for the pre-

vention of the disease, in which plants were spra^md once a week with

Bordeaux mixture, receiving during the course of the summer 17 appli-

cations. In August the contrast between the spra}^ed and unsprayed

plants was very striking, and in September the unsprayed plants were

completely ruined while the sprayed ones were in perfect health. As
recommendations for treatment the author suggests that cuttings should

be made from healthy plants only, and where the disease is troublesome

spraying with Bordeaux mixture, beginning as soon as the cuttings are

rooted and continuing until the plants are transplanted in the fall. So

far as known at present, this anthracnose attacks no other plant, and

growers whose grounds are free from the disease will have no trouble

so long as they propagate from their own stock or seed.

The stem rot described was first observed in December, 1898. It

attacks chiefly the succulent shoots, causing several inches of the ter-

minal portion to wilt and die. In some cases, especially where the

shoots have become somewhat woody, a section of the stem turns

brown while the portion beyond remains green. In a short time the

whole branch dies.

This disease is attributed to the attack of a species of Phoma.
Inoculation experiments showed that the disease was readily commu-
nicated, shoots which were inoculated generally dying in from -1 to 10

days. The species of the fungus has not }^et been determined, and

from the nature of the attack it is thought that the disease could prob-

abh' be controlled by spraying with Bordeaux mixture, as suggested

for the anthracnose.

Report of the department of botany, A. A. Tyler (Arizona Sta. Rpt. 1900,

pp. 167-170 ).—A brief account is given of the investigations which have been con-

ducted at the station on tiie crown gall, the detailed report on which is given in Bul-

letin 33 (E. S. R., 12, p. 458). Experiments have been continued on alfalfa root

rot, in which plats have been laid off, divided into equal portions, and treated with
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a number of fungicides, such as copperas, Bordeaux mixture, ammouiacal copper

carbonate, corrosive sublimate, sodium carbonate, and creolin. The effect of digging

trenches around infested areas has also been the sul^ject of examination, and the

resistance of different varieties of alfalfa is being studied. A report on these studies

is to be expected in the future. Notes are given on the collection of economic cacti at

the station, and attention is called to the prevalence of the sorghum smut in differ-

ent parts of the Territory. For the prevention of this disease, the author recom-

mends the Jensen hot-water treatment.

The rust of flax, L. Marmier {3Iisc. Biol. ded. au A. Giard, Baris, 1899, p. 440;

ahs. in Centbl. Bakt. u. Par., 2. Aht., 6 {1900), No. 17, j). 568).—The so-called rust of

flax is said to be due to an anaerobic bacillus. The pectose of the cell membrane is

said to be changed to calcium pectate under the influence of the organism.

Wheat diseases, R. Helms {Jour. Dept., Agr. West. Australia, 1900, Feh.,pp. 22-32,

figs. 3).

Some experiments in dealing with bunt, or the stinking smut of wheat,
W. Farrer {Agr. Gaz. New South Wales, 11 {1900), No. 5, pp. 335-344).

Diseases of the sugar cane {Prog.^3Iexico, 7 {1900), No. 321, pp. 517-520).

A turnip disease, W. Carruthers {.Jour. Hort., 52 {1900), No. 2711, p. 244).—A
brief note is given on a disease of turnips and swedes that is due to bacteria. .

The rusts of horticultural plants, B. H. Halsted
(
Trans. 3fassachusetts Hort.

Soc. 1900, I, pp. 11-29, pis. 2)

.

—A lecture in which a number of common rusts are

described and preventive treatments recommended.

^ Diseases of celery, H. H. Hume {Florida Sta. Bpt. 1899 and 1900, jyp. 34-37, pis.

2).—A popular description is given of the celery blight {Cercospora apii), center

blight which is probably of bacterial origin, and the leaf spot {Septoria petroselini

apii), together with remedies suggested for their repression.

Fungus diseases of cucumbers, tomatoes, and lettuce under glass, G. E.

Stone {Trans. Massachusetts Hort. Soc., 1900, I, pp. 117-126).—A lecture in which

the diseases of these plants when grown under glass are described.

Downy mildew of the cucumber, H. H. Hume {Florida Sta. Bpt. 1899 and 1900,

j)p. 30-34, pi. 1).—The downy mildew of the cucumber {Plasmopara cuhensis) is

described and its occurrence in the United States is historically reviewed. The char-

acteristics of the disease are shown, and it is stated that in Florida the fungus lives and

thrives throughout the entire year, so that the formation of resting spores is not

essential. A brief account is given of experiments conducted for the repression of

this disease, in which the plants were sprayed with Bordeaux mixture. Rainy

weather followed the application of the fungicide, the rainfall being so heavy as to

destroy many of the plants, but upon those surviving the effect of the spraying was

quite marked.

Yellows in peach trees {Gard. Ulus., 22 {1900), No. 1138, p. 573).—Suggestions

are given as to increasing the vigor of trees so as to prevent peach yellows.

Wart-like outgrowths on Pirus malus chinensis, N. W. Kissa {Ztschr. Pflan-

zenkrank., 10 {1900), No. 3-4, pp. 129-132, pis. 2).—The occurrence of peculiar out-

growths is mentioned and their anatomical structure described. They are believed

to be of little injury to the plants bearing them, aside from the material required for

their formation and their disfiguring the host. They are rather small and have

somewhat the appearance of clusters of buds.

The treatment of the fumagine of grapes, L. Degrully {Prog. Agr. et Vit.

{Ed.. L’Est), 22 {1901) ,
No. 3, p. 67).—Notes are given on this disease, and the treat-

ment previously recommended (E, S. R., 12, p. 61) is again advised.

A disease of grapes in the Caucasus, L. Montemartini and L. Farneti {Extr.

Atti B. Inst. Bot. Univ. Pavia, n. ser., 7 {1900), pp. 14, pi. 1) •

—

Physalospora woronini,

n. sp., is described.

The biology and practical prevention of the leaf rust of white pine, C.

von Tubeuf {Abr. K. Gesundheitsamte, Biol. Abt., Leaflet 5, pp. 4, figs. 3).

}

'

r

i
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A new parasite of Caragana, A. de Jaczewski {Rev. ^[ycol., 22 {1900')., Xo. 87,

pp. 79-82, pi. 1 ).—A description is given of Pleospora caraganse, n. sp., found para-

sitic on the leaves of Caragana arhorescens in Russia. A list of other fungi occurring

on the leaves, branches, and trunk of this tree is given.

A new disease of Solomon’s seal, A. de Jaczewski {Rev. Mycol., 22 {1900), Xo.

87, pp. 78, 79 ).—The author describes Cylindrosporiuin komaroid, n. sp., as parasitic-

on the leaves of Polygonatum humilis.

A new species of Exobasidium, Boudier {Bui. Soc. Mycol. France, 16 {1900),

Xo. 4, pp. 15-17, pi. 1 ).—A description is given of Exobasidium brevieri, n. sp., para-

sitic on Asplenium filix-femina. It is closely related to E. graminicolum, a common
parasite on the leaves of various grasses.

Parasitic algae and fungi of Java, M. Raciborski {II and III, pp. 46 and 49;

abs. inBot. Centbl., 84 {1900), Xo. 10, pp. 316-319 ).—About 110 species are described,

of which 88 are new species and 11 new genera.

Notes on the temporary injury due to copper fungicides {Ztschr. Pflanzen-

krank., 10 {1900), Xo. 5, pp. 311, 312 ).—The leaves of a number of varieties of apple

trees are said to have been temporarily injured by sprajdng with Bordeaux mixture.

Concerning copper soda and the use of greater or less amounts of copper

sulphate in combating leaf diseases, J. Xessler
(
Wdinbl, Landw. Ver, Baden,

1900, Xo. 11, jyp. 145, 146).

ENTOMOLOGY.

Report of the entomologist, H. A. Gossard {Florida Sta. Bpt.

1899 and 1900, pio. 53-76, pi. 1, figs. 5).—The West India peach scale

{IHaspis amygdcdi) is reported as having* been unusually injurious

during the past season. A brief account is given of its distribution

according to the present knowledge of the subject, and the use of

mechanical mixtures of kerosene and water are recommended in com-

bating it.

The San Jose scale has been found in 13 counties of the State. This

insect was attacked b}" a fungus disease, Sgihcerostilbe coccophila.

This fungus has been sent to other States b}" special request. During

the }’ear experiments were made with crude oil and kerosene in com-
bating the San Jose scale upon peach, pear, and plum trees. On the

25th of January undiluted crude petroleum was applied with an emul-

sion nozzle to pear trees which were badly infested. All scales were

apparent!}" killed, but a part of the trees subsequently died of fire

blight, so that it was impossible to determine what the efi'ect of the

petroleum was upon the trees. A number of plum trees were sprayed

on the same day with undiluted petroleum. A greater number of the

sprayed trees died than of those in the check row and were more inju-

riously affected than trees in adjoining rows that were sprayed with a

30 per cent mechanical mixture of crude oil and water. Experiments

with undiluted crude oil on peach trees indicated that it is unsafe in

Ilorida to apply this remedy to peach trees. The author concludes

that great care should be exercised in the use of undiluted crude oil,

and recommends that it should preferably be diluted before using,

22065—Xo. 11 5
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The white fly {Aleurodes citri) Avas unusually injurious during the
|

past^^ear. The author recoiumended the use of resin wash to the fruit I

groAvers and received favorable reports concerning its eftectiveness.

A number of experiments in fumigating with hydrocyanic-acid gas :

indicated that the white fly, red spider, and other insects were success- !

fully killed by this method, but the author believes that the heavy
dews of Florida will render the fumigation method more diflicult than

in California. I

The cottony cushion scale is reported as having been preyed upon
extensively by the caterpillar of Lwtilia coccidivora. The scale Avas

'

nearly exterminated b}^ the agency of this caterpillar in some locali- ,

ties. A fungus disease Avas observed to cause the destruction of about

95 per cent of the scales in a few localities. The fungus parasite has

not been studied and its relationship is not understood. I

Attempts Avhich were made in colonizing the Australian lady bug
!|

were without marked success. Brief notes are also presented on a i|

number of scale insects and upon the pickle Avorm, melon borer,
|j

cucumber beetle, bollworm, and other injurious insects.
|

Report of the Illinois State entomologist concerning operations
I

under the horticultural inspection act, S. A. Forbes {Springfield^
^

Illinois: Phillips Bros.
^ 1900^ pjp. SO).—The duties of the entomolo-

|

gist as prescribed under the horticuFural inspection act fall under the i

two heads of nursery inspection and insecticide treatment of orchards
|

and other property. During the first annual inspection the State was
divided into 4 districts and an inspector was assigned to each district.

The total number of premises inspected during the first year was 275.
j

In only one case was a certificate refused to the owner of a nursery,
||

and this was on account of San Jose scale being found on the trees left
||

over from the sales of preceding years. The salaries and expenses of
|

inspectors are charged ag^iinst the nurserymen who receAe their serv-
j

ices. The average charge for the first year’s work Avas $5.77, and for
|

the second year’s work, $3.74.
||

The woolly aphis was found in considerable numbers in 61 of the
I

nurseries which were inspected. Brief notes are given on the root rot
I

of apple and on the peach-tree borer. The disease known as crown i

gall was found in 52 nurseries. San Jase scale has been detected in

6 nurseries within the limits of the State, but has subsequently been „

exterminated in all except one. The number of localities in the State !

at which San Jose scale has been found amounts to 44, but the scale

was subsequently exterminated in 10 of these places. In the majority ,

of cases specimens which were sent in under the suspicion of being the 1

San Jose scale proved to be the scurfy scale. Insecticide treatments
i

:

against the San Jose scale include spraying with whale-oil soap, 2

lbs. to the gallon of water, kerosene in a mechanical mixture with I

water, and fumigation with hydrocyanic-acid gas. The kerosene emul- i

sion Avas diluted so as to contain 17 per cent of the oil. The general : i
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results of insecticide treatment discourage any hope of exterminating

the scale h}' a single application. Brief notes are also added on the

cankerworm and peach }^ellows.

As the result of the horticultural law, an annual inspection of nur-

sery stock has been carried out, from which a rapid improvement in

the condition of Illinois nurseries is evident. The San Jose scale has

been detected in 6 nurseries and has been apparently exterminated in

5 of these. The annual inspection of orchards has resulted in the early

discovery of the San Jose scale in man}" localities and the prevention

of its distribution to a large extent. The author believes that the

general operations of the law are beneficial.

Report of injurious insects and common farm pests during the

year 1899, with methods of prevention and remedy, E. A.

Ormerod {London: Liarshall
^
Hamilton^ Kent cb 6b., 1900^

P2>. 15%^ jigs. ^8).—The cabbage butterflies {Pieris hrassicm.^ P. rapae^

and P. najyi) are discussed, brief notes being given for distinguishing

the 3 species. An experiment was tried in dusting cabbages with a

mixture of lime and soot. This application seemed to be useless.

Another experiment was tried in spra.ying cabbage plants with Little’s

Antipest. This remedy seemed to be effective, and it is stated by the

author that it may be used as a substitute for kerosene emulsion. A
report is made by W. 'Bailey on the result of allowing two small boys

to catch cabbage butterflies with nets during the noon hour for 7 days.

They captured 831 butterflies, and it was noted that this had a striking

effect in diminishing the number of caterpillars.

The habits, life history, and remedies to be used against Piophila

casei are given, and detailed reports presented from a number of per-

sons who suffered loss from the attacks of this insect upon ham, bacon,

or cheese. As remedies, the author recommends the careful screening

of all doors afid windows, thorough fumigation in early spring or

whitewashing with an addition of carbolic acid, careful cleaning of

shelves and the use of live steam where possible for disinfecting such

places, inclosing cheese in calico caps to prevent the attacks of the

flies, the use of strong bags about ham and bacon, and cutting out

portions of cheese and ham that are found to be already infested by

the insect.

Clover weevils are discussed, the following species receiving consid-

eration: Aj)ion ajyricans^ A. assimile^ and A. trifolii. A detailed

description of the larvee and pup^e of A. apricans is given. As
remedies against this insect, the author suggests early cutting or feeding

of the crop before the heads of clover are in condition to give shelter to

the weevils for egg laying. In cases of unusually serious outbreaks of

this insect, spraying with Paris green or kerosene emulsion is recom-

mended.
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Notes are given on certain insects affecting grasses and cereals. 5
Three species of crane ffies {Tijpula oleracea^ T maculosa^ and Pachy- |
rliina maculosa) are mentioned as especialty injurious to meadows and \

pastures. Applications of guano alone, or mixed with salt, kainit,
”

and superphosphate, have been found to assist the infested plants to
"

outgrow the attacks of these insects. Applications to the soil of nitrate

of soda and gas lime are also recommended. Salt applied alone failed

to be of service in many cases, but as a preventive dressing before

plowing was found to be of value.

Notes are given on the habits and life histoiy of the Hessian ffy,

together with an account of its destructiveness in various parts of Eng-
land. For the purpose of preventing injuries from this insect, the

author recommends sowing wheat after danger of infestation from the

Hessian ffy is past, and the burning of infested chaff and screenings.

The enemies of the currant received consideration. PTiytojytus rihis

was carefully studied with reference to determining the means of dis-

tribution of this insect. A number of experiments conducted by the

author and her correspondents indicate that the soil about the roots of

infested plants does not contain the mite. The exact manner in which
this mite extends its distribution is not known. The only practicable

remedy suggested is the breaking off and destruction of infested buds.

Cldaria dotata is described and figured, with a brief account of its

injurious attacks upon red currants. As remedies against this insect,

the author recommends the collection of the web cocoons by hand-

picking, and their destruction.

Notes are given on certain fiour and grain beetles, including the fol-

lowing species: Tribolimnfermiginmm^ T. confusum^ and Tenehrioides

mcvuritanicus. The remedies to be adopted against the first 2 species

include careful cleaning of barrels, bins, or wooden depositories in .

which infested grain has been kept, heating fiour to a temperature of

120 to 150° F., and fumigation with bisulphid of carbon. Tenebri-

oides mauritanicus was introduced into England from Africa, and is ^

known to attack cereals, almonds, nuts, bread, etc. This species was

observed to attack Tribolimn ferrugineum. When the species attacks -

grain, it is recommended that the bags be disinfected and that tKe walls ;

receive a thick coating of whitewash.

The grouse ffy ( Ornitliomyia avicularia) is described, and notes are ;

given concerning its appearance on other animals besides the grouse. 1

A brief account is given of some of the anatomical structures of this

insect. 1

A discussion is given of the following insects injurious to hops: .1

Agriotes obscurus^ A. sgoutator^ Athous rhombeus^ and Psylliodes atten-

uata. Notes are presented on the habits and life history of the 3

mentioned species of wireworms, including their occasional carniv-
|

orous habits. It had been suggested that rape cake might prove bene- |
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ficial in the destruction of wireworms, and experiments were tried

with this substance with eutireh' negative results. Experiments were
' carried on b}' B. Dyer, during which 100 wireworms were placed in

each of 3 jars of earth and fed. respectively, with castor-oil seed cake,

rape cake, and nothing. At the end of 3 months it was found that of

the 100 worms which had, no food, 98 were alive; of those fed with

castor-oil seed cake 93 were alive, and of those fed upon rape cake

oidy 6 were alive. In the jar of earth which contained rape cake,

uncongenial conditions were brought about b}' the decomposition of

the cake, which was probably largely responsible for the death of the

worms. The author gives a brief account of the life history and

habits of Psylliodes attemiata. As remedies against this insect, the

destruction of rubbish and old vines and applications of various

substances to the soil about the roots of hops are recommended.

The substances mentioned for this purpose include kainit, a mixture

of kerosene and sawdust, gas lime, lime wash and Paris green, and

Bordeaux mixture.

The author gives a detailed account of the life history, habits, and

remedies to be used against Ei^hestia faiehniella. lYhitewashing

infested mills with fresh slaked lime and oil and fumigation were found

to be effective remedies. According to the author’s observations, the

insect does not attack grain in Great Britain. Besides the remedies

already suggested, all suspected material should be quarantined in a

warm place for a sufficient length of time to allow the infestation, if

present, to show itself. An experiment was tried in one mill of stop-

ping work for a week, cleaning all machines, and treating the walls

and ffoor of the mill with live steam and also with fresh slaked lime

and kerosene. The results of this experiment were encouraging,

although the pest was not entirely exterminated.

Insects injurious to the pear are discussed. The pear gnat midge

{Diplosis 2̂ yrivora) is described and notes are given on the various

points of its life history which are of economic importance. Experi-

ments in preventive and remedial measures against this insect indicate

that good results ma}^ be expected from gathering and destroying

infested fruits and by removing and burying a thin la^^er of the soil

from near the base of infested trees. Good results were also obtained

by the application of kainit to soil around trees and from a similar use

of muriate of potash. Selandria atra is as injurious to the

pear and cherry. Notes are given on its egg laying and other habits.

Experiments in combating this insect indicate that it is present in all

stages in August, and that the application of kerosene emulsion is inef-

fective, as was also an application of hot lime. Paris green applied as

a spra}^ gave fairly good results. The author recommends the removal

of the surface layer of infested ground to the depth at which the

cocoons lie.
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A land planarian {Bij)alium kewense) is reported as having frequently

been found in greenhouses and other situations, where it was suspected

of being injurious. This group of llatworins, however, is not known
to be injurious to plant life. This species is known to have lived in

the Kew greenhouses for a period of about 8 years.

Dicramora mnula has attracted attention as being injurious to pop-

lars and willows. Where the attacks of this insect become serious,

the author recommends handpicking of the larvae.

Notes are given on the habits and life history of Lamjpronia ruhiella.

Perhaps the most elective method of checking the attack of this insect

consists in breaking off and destroying the infested buds of raspberries.

A species of slug {Testacella haliotidea) is described and notes are

given on its habits. This species ‘was .observed eating earthworms,

and is, therefore, considered to be a beneficial species in greenhouses.

The mottled willow weevil
(
Cryptorliynchus lay)at]ii) has long been

known to be injurious to willows and alders in England. Where signs

of infestation by this species are present, the infested branches should

be destroyed. When the beetles occur in large numbers on the foliage

of these trees, they may be captured by the jarring method.

Brief notes are given on Tmetocera ocellana^ Cryptococcus fagi, the

winter application of caustic alkali solution for bark beetles of fruit

trees Cephenomyia rufibarhis^ and Harpalus riificornis.

The Angoumois grain moth, J. B. Smith (New Jersey Stas. Bui.

pp. 8^ Jigs. 2).—This insect is reported as having been unusually

injurious in 1900, causing a loss of about 25 per cent of the entire

crop of wheat in the State. The author describes the insect and gives

brief notes on its habits and life history. For preventing its ravages,

it is suggested that grain be thrashed as soon after harvesting as pos-

sible and placed in tight bins or sacks. The grain should be tested

occasionally in order to note any heating. If the gaain heats decidedly,

a serious infestation of the insect may be suspected, and carbon bisul-

phid should be used at once at the rate of 1 lb. per 250 cu. ft. of space,

or 1 dram per cu. ft. It is also recommended that all barns and store-

houses should be cleaned, so as to leave no exposed or scattered grain.

Such grain may be fed to hogs and chickens.

Report on examination of wheat stubble from different sec-

tions of the State; the jointworm in wheat, A. D. Hopkins
(
West

Virginia Sta. Bui. 69, pp. 333-350, p>l. 1).—The author examined

wheat stubble from 24: counties of the State for the presence of the

Hessian ffy. He found that nearly all of the fiaxseed stage were dead,

and more than one-half of them had been killed by parasites. He
interpreted these conditions as indicating that the wheat prospects

were very encouraging. Tables are given with the names of corre-

spondents, post-office address, dates of sowing, etc., together with the

results of the examination of wheat stubble, for the purpose of show-
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ing the comparative condition of wheat stubble in different parts of

the State.

A brief account is presented of the appearance, life history, and

habits of the jointworm. In combating the attacks of this insect, it

is recommended that all wheat, barley and rye stubble should be com-

posted or burned before the first of May. The author also recom-

mends cutting grain as high as practicable, and subsequent mowing and

collection of the stubble.

The periodical cicada or 17-year locust in West Virginia,

A. D. Hopkins {^Vest Virginia Sta. Bui. 68^ pj). ^57-SSO.^ pis. 3, Jigs.

J).—This bulletin contains a brief account of the anatomy, habits, life

history, and broods of the periodical cicada. Notes are given from

correspondence relating to the distribution and extent of such broods

occurring within the limits of the State. The author states that the

cicada probabty does not occur in West Virginia above an elevation of

3,300 ft. The time of appearance is influenced to some extent by the

average summer temperature, a difference of 3^ days in time of appear-

ance having been noted for each degree of difference in summer tem-

perature. Attention is called to the subsequent attacks of woolly aphis

in the wounds caused by the cicadas in depositing their eggs. Tree

crickets and certain fungus diseases also find a more easy entrance to

trees at such points. The wounds which result from the sting of the

cicada may persist for a number of years and cause distortion in the

branches of the trees. For preventing serious injury in this way, it is

recommended that trees should be severely pruned during the fall after

a visitation of cicadas. Especially severe wounds were noted in sugar

maple.

Maps are given, showing the distribution of the broods which will

emerge in 1901, 1902, and 1905, and warnings are issued for these and

other broods. It is recommended that no young fruit trees should be

planted in the fall or spring previous to the appearance of the brood

of the cicada.

Observations on field slugs and on experiments for the purpose
of destroying them, G. del Guercio {Nuove Belaz. JR. Staz. But.

Agr., 1. ser.^ 1900^ JVo. 3^ p>p. ^37-367^ jigs, 2).—The author discusses

the literature relating to Limax agrestis in connection with a brief

bibliographical list. The plants in Italy which are most commonly
attacked b}- this animal are hemp, beans, kidney beans, peas, clover,

lucern, wheat, rye, barley, and oats. The injuries caused by the field

slug are more or less serious every year, but during certain years the

slugs have been so numerous as to cause alarming depredations. The
natural conditions which are most favorable for the development of

Limax are moisture and green vegetation in abundance. Dry areas

present a formidable barrier to the distribution of Limax.
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The natural enemies of the field slug observed in the greatest abun-
j

dance by the author are Talpa, Giyllotalpa, Procrustes coriaceus^ Silj)ha
I

.

Icevigata, and Lampyris noctiluca. A great variety of remedies were
{

tried by the author for the purpose of destroying the field slug. Among
the pulverized insecticides, mention should be made of carbonate, oxid,

|

hjxlroxid, sulphate, and sulphid of calcium, ashes, dust, sulphur,

pyrethrum, chrysanthemum, and tobacco. White hydroxid of calcium

dusted upon the field slug caused a severe irritation of the skin which
j

resulted in the deaths of the majority of them. The brown hydroxid

of calcium and the oxid of calcium were less* efficacious. Ashes proved
:

to be of little value, as nearly all the Limax dusted with this substance
|

s

ultimately escaped. P3u-ethrum “powder and dusted tobacco,were of '

little avail in combating the field slug. Nearly the same list of sub-
|

stances was tried by way of direct applicatio-ns on plants for the pur-
-

|

pose of preventing the attack of the field slug. ii

j

From the numerous insecticide experiments conducted by the author,
j|

\

it is concluded that pulverized white hydroxid of calcium or the same
i‘ i

substance in a 1 to 2 per cent solution in water is the most active remedy
!|

i

for the destruction of the field slug. As the second most effective !

remed}^, the author mentions white oxid of calcium. According to his 1 \

experiments, the most appropriate time for applying artificial remedies
|

;

in the destruction of Limax is from 8 to 9 o’clock in the evening. i ;

Means of protecting barks and woods against insects, E. Mer
| j

(Ptd. jSoc. Nat. Agr. France.^ 60 {1900)^ No. 673, 67A).—It, was
j

observed by the author that two years after ringing a number of cork I |

oaks, the region immediately above the ring was badly infested with
| \

bark beetles and had been much visited by woodpeckers for the pur- i

pose of feeding upon these insects. The region immediate!}^ below the
I
f

ring, however, was entirely free from bark beetles. Since it is known
j

that ringing, if performed so deeply as to injure the cambium, has
\

the effect of causing an accumulation of starchy materials immediately I

above the cut and the almost complete absence of such materials below
}

the cut, it is suggested by the author to use any means which will hasten '

i

the resorption of starch from the bark or which will serve to protect
j

i

this substance from future insect attacks. Specimens which are intended i

for museum purposes may be cut in winter or early spring from branches
|

i

out of which the reserve materials have been removed for winter storage f

|

to a lower position. I

|

Spraying, L. C. Corbett ( West Virginia Sta. Bui. 70, pp. 353-382,
j

j

figs. 17).—A test of the value of spraying was made on an apple

orchard 30 years old, with trees standing 33 ft. apart. The trees were jl
!

regularly sprayed through the season of 1899. In 1900 the orchard fi

was sprayed with Bordeaux mixture and Laurel green, the applications
j

\\

being made on April 19, May 23, June 8, and June 23. The results
j

|
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indicate that this treatment increases the fruit crop to an extent which

warrants the fruit grower in spending the necessaiy time and money
for making the applications. On the Eambo apple trees the yield

of fruit was increased 18.3 per cent, and on the Beauty of Kent 62

per cent.

Experiments for checking the attacks of the codling moth show
that 12 oz. of Laurel green to the 100 gal. of Bordeaux mixture had

little, if any, effect upon the number of the codling moth. A single

application of 5 oz. of Paris g*reen to 50 gal. of the Bordeaux mixture

reduced the injury from the codling moth to a considerable extent.

In this connection, brief notes are also giyen on the use of arsenate

of lead.

Experiments were tried in using a combination of Bordeaux mixture

and kerosene, containing 10 to 15 per cent of the latter. The appli-

cation was made to pears, apples, and plums on April 26 and May
12. Ko injury to the foliage resulted, and the apple aphis seemed

to be entireh" destroyed by both the 10 and 15 per cent kerosene

combinations.

The author tested the possibility of making Bordeaux mixture by
mechanical methods. Two lbs. of copper sulphate were dissolyed in

1 gal. of water, and 2 lbs. of lime in 12 gal. of water. The copper

sulphate solution was placed in an oil tank and the limewater in the

barrel of a Kerowater pump. The pump was set to make a 25 per

cent mixture, and thus the lime and copper sulphate were deliyered

in equal quantities in the nozzle. The only adyantage of this method
is the lessened liability to clog the pump and nozzle.

A test was made of a combination of tobacco and kerosene emulsion

as a remed}" for rose bugs. The mixture was made by combining the

Riley kerosene emulsion with 2 gal. of tobacco tea. This spray was
applied to peach trees without damage to the foliage. Little effect

was shown on the rose bugs, since they are of a migratoiw nature and

difficult to combat.

The author giyes a brief description of the appearance of the San

Jose scale. Notes are also presented on the spread of this insect in

M est Virginia. Experiments were tried in combating the San Josd
scale with whale-oiTsoap, made b}" dissolying 2 lbs. of soap in a gallon

of water, dilute kerosene (150° test), in a 25 per cent mechanical mix-

ture with water, and pure kerosene and crude petroleum in a 20 per

cent mixture with water. In preparing these insecticides, it was

found that whale-oil soap offered the greatest difficulties. None of

the other mixtures require especial preparation. The spraying work
was begun on March 28. An inspection of the work on May 16 and

on October 12 showed that whale-oil soap had killed a large percent-

age of the scales and had caused no injury to the trees. Pure kerosene

caused no damage to the foliage and killed the scales on the parts of
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the trees which had been thoroughly sprayed. A 25 per cent mechan-
ical mixture of kerosene did no damage to the trees, l)ut some live

scales were found upon fruit and branches of the trees. The 20 per
cent mixture of crude petroleum caused no injury to peach, plum, or

apples and killed all scales with which it came in contact. Undiluted

crude petroleum was also employed on a small scale on Japanese plum
trees with good results and without injury to the tree. Undiluted

petroleum was tried in another locality with similar results, the trees

having been subsecpiently found entirely free from living scales. The
author states that the undiluted crude petroleum treatment gave the

best results of any method which was tried.

The composition of arsenical insecticides, S. Avery {Idaho Sta.

Bui. ^5, 'PI). 11).—Analyses were made of 19 samples of Paris green

obtained from dealers in different parts of the State. An average of

these samples showed copper oxid 30.49 per cent and arsenious acid

56.86 per cent, 3.35 per cent of the latter being soluble. The author

estimates that 3 per cent of commercial Paris green may be considered

as foreign substances and moisture, which are perhaps unavoidable.

The assumption that Paris green is insoluble in water is incorrect, since

55 per cent of the arsenic contents in a pure sample of Paris green

was extracted by means of distilled water alone. The author considers

the methods of solution in ammonia and passing Paris green over a

glass slide to be of some value in determining its quality, but recom-

mends as the only entirely satisfactory test a chemical analysis.

Tests made on the samples of London purple indicated that consid-

erable lime was present in the form of the carbonate. Several samples

of Arsenoids were examined by the author, with especial reference to

the relative capacity of the bases which they contained to form insol-

uble compounds with arsenious acid. It was found that the tendency

of arsenite of lime to give off soluble arsenic is somewhat reduced by

increasing the excess of lime. Brief notes are also added on copper

arsenite, barium compounds, lead compounds, and home-made arsenite

of lime.

The honeybee, R. Helms {Jour. Dept. Agr. West. Australia, 2 {1900), No. 6, pp.

409-413).—The author calls attention to the great variety of plants in Australia

which yield nectar. A considerable number of these plants produce flowers over an

extended period. Another advantage for bee keepers in Australia is the mild

climate.

The differentiation of cell elements in the ovary of the queen bee, W.
Paulcke {Zool. Jahrh., Aht. Anat., 14 {1900), No. 2, pp. 177-202, pis. 4, fig- 1)-—The

author gives an account of the generations of cell divisions in the ovaries of queen

bees with reference to the j)roportion and purpose of the nutritive cells and cells

which ultimately become eggs. The details of cell differentiation are described for

both varieties of cells. A bibliography of the subject is appended.

Drone production, A. Gale {Agr. Gaz. Neio South Wales, 11 {1900), No. 12, pp.

1095-1098).—The author gives a popular discussion of the relationship of drones to

the rest of the colony and to the problem of parthenogenesis in bees.
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Do bees damage fruit? J. B. Smith {Rural New Yorker, 59 {1900), No. 2655,

p.830).—The author discusses this subject with especial reference to the evidence

presented by Professor Jablovvnsky of the injury to grapes by bees in Hungary.

The bee moth {.Tour. Jamaica Agr. Soc., 5 {1901), No. 1, pp. 16, 17).—Brief notes

on the habits and life history of this insect. In combating the bee moth it is sug-

gested that the colonies should be kept in a vigorous condition and that infested

colonies should be removed to another hive and the old frames fumigated with

sulphur.

Spider or lice flies that infest horses, sheep, and other animals, W. AV.

Froggatt (
Gaz. New South Wales, 11 {1900), No. 12, pp. 1088-1094., pi. 1).—The

author gives a brief account of the appearance, habits, and life history of Hippohosca

equina, IT. rufipes, TT. bactriana, TT. canina, Olfersia macleayi, and Melophagus ovinus.

Mr. E. Stanley reports the case of a pony which became uncontrollable under the

irritating attacks of IT. equina.

The more common insect pests of the farm and market garden, A. M. Lea
{Jour. Dept. Agr. West. Australia, 2 {1900), No. 6, pp. 399-408, figs. 8).—This article

contains brief notes on the chinch bug, Hessian fly, Australian chinch bug {Nysius

vinitor), Australian plague locust {Pachytilus australis), the bollworm, Anoplostethus

opalinus, and species of thrips and mites, including red spider and other species.

The enemies of cereals, V. Mayet {Prog. Agr. et Vit. {Ed. L’Est), 21 {1900), No.

52, pp. 790-794).—The author gives an account of the habits and life history of Cephas

pygmseus. This species is attacked by a hymenopterous parasite, Pachymerus calcitra-

tor. The wheat nematode Tylenchus tritici is reported as exceedingly injurious in

certain localities. A detailed description is given of the worm. In order to destroy

the nematodes in seed w’heat the author recommends soaking the wheat for 24 hours

in a solution of 1 part sulpliuric acid in 150 parts of water.

Entomologist’s report, A. Koebele {Hawaiian \_Sugar Planters’’] Sta. Rpt. 1900,

pp. 40-42) •—Brief notes are given on insects which were found on dead and dying

sugar cane. Ants were found in considerable numbers, but were probably attending

the mealy bug, Dactylopius calceolaria. Nematode worms were found in dying roots,

but were probably not injurious to living sugar cane.

Notes on insect pests from the entomological section {Indian Mas. Notes, 5

{1900), No. 2, pp. 39-54).—The chief insect enemies of sugar cane during the year

were Chilo simplex, Ripersia sacchari, Dictyophora pallida, and Termes taprobanes.

Hispa senescens is reported as very destructive to cereal crops, especially in paddy
flelds. Experiments were tried in dusting the plants with sulphur, smoking with

sulphur, and spraying with copper sulphate solution 1 part to 100 and 1 part to 200

of water, and with carbolic acid solution 1 part to 20 parts of water. The insects

dropped off the leaves as soon as the last-mentioned insecticide touched them, but

seemed later to recover. The bollworm was reported as damaging paddy seedlings

and cotton in several localities. Brief notes are given on insect pests of maize, wheat,

tea, cocoanut palm, and forest trees.

The Hessian fly, A. E. Jenks {Amer. Thresherman, 3 {1901), No. 9, pp. 42, 43, figs. 2).

—The author discusses briefly the history of the Hessian fly, its present distribution

in the United States, the means for its dispersal, the appearance of the insect in its

different stages, its food plants, natural enemies, and the most effective remedies

which have been recommended against it.

Description of a new species of Ripersia destructive to sugar cane, E. E.

{Indian Mus. Notes, 5 {1900), No. 2, pp. 37, 38, figs. 2).—R. sacchari is

described as a new species, and reported as occurring on the leaves of sugar cane.

The insect has a more or less globular form, and in appearance seems to be most
closely related to R. pulvinaria, which appears on grasses.

The cane shot borer (Xyleborus perforans)
,
L. Zehntner {Meded. Proefstat.

Suikerriet. West Java, 1900, No. 44, pp. 21, pi. 1, dgm. 1).—The author gives a detailed

account of the habits of this insect, which usually attacks sugar cane at the nodes.
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A discussion is also given of the injury caused by the beetle. The insect is described

in detail in its various stages.

The author believes that there is no urgent demand for insecticide methods against

this insect, since apparently its attacks are for the most part confined to sugar cane

which is already infested with some fungus disease. The prompt removal and de-

struction of canes which are infested with any fungus disease is suggested as a good

means for preventing further injury by the shot borer.

The fruit fly, A. H. Benson {Queensland Agr. Jour., 7 {1900), No. 6,p. 524).—For

the destruction of this insect the author recommends that all infested fruit should be

boiled. It is considered especially important to destroy the early brood of larvae.

The Dermaptera and Orthoptera of Austro-Hung'ary and Germany, J.

Redtenbacher {Die Dermatopteren und Orihopteren voji Osterreich-TJngarm und Deutsch-

land. Vienna: Carl Geroldls Son, 1900, pp. 148, pi. 1)

.

—The author discusses briefly

the general anatomy, different methods of capture and study of these groups of

insects. A systematic account is presented of the different species which occur within

the limits indicated. A bibliography of the subject is appended.

Illustrated analytical fauna of the Orthoptera of France, C. Houlbeet
{Faune analytiqae illustrhdes Orihopteres de France. Paris: Emile Deyrolid s Sons, 1900,

pp). 55, figs. 218)

.

—The author gives analytical tables by which the species of

Orthoptera which occur in France may be determined. The majority of the species

are illustrated. The anatomy of this group of insects is briefly discussed, and a

bibliography of related literature is given.

The natural history of the British Bepidoptera, J. W. Tutt {London: Swan
Sonnenschein <& Co., 1899, Vol. I,pp. 560).—The present volume is divided into 2 parts,

of which the first contains a general discussion of the origin of Lepidoptera, the egg,

embryology, parthenogenesis, external and internal structure of caterpillars, varia-

tion of moths, protective coloration, and a system of classification of Lepidoptera.

The second part of the volume begins a detailed discussion of the families of this

order. The practical value of this volume is considerably increased by full biblio-

graphical references.

The critical point in insects and the orig-in of butterfly aberrations, P.

Bachmetjew {Ulus. Ztschr. Ent., 5 {1900) ,
No. 6,p>p. 86-89).—If adult or larval insects

are kept at a temperature of—25° C. their body temperature is gradually diminished,

and during this time certain peculiar developments are observed. At about—10° C.

the body temperature of the insects is suddenly elevated up to —1.5° C. or to 0° C.

The elevation of temperature is explained by suj^posing that latent heat is set free by
the process of passing into the so-called cold rigor. The observations of the author

were carried out upon a considerable variety of insects.

On certain seasonal phases of butterflies of the g’enus Precis, A. G. Butler

{Entomologist, 34 {1901), No. 452, p. 7).—A brief discussion of the various forms of the

species belonging to this genus.

Description of a new species of Aleurodes destructive to betel, G. B. Buck-

ton {Indian Mus. Notes, 5 {1900), No. 2, p. 36, figs. 3).—A species described under

the name A. nuhilans is reported as occurring in large numbers on the under side of

betel leaves in the form of small scales, difficult to detach. The larvse were tufted

with yellow material, each thread forming a continuous spiracle.

On the occurrence of Colias edusa and C. hyala, and the results of rearing*

the variety helice from helice ova, F. W. Frohawk {Entomologist, 34 {1901), No.
'

452, pp. 2-5).—The results obtained from experiments with the variety helice indi-

cated that this form was almost as numerous as the normal females, the same number -

of each having emerged for several days.

The claws and pulvilli of Diptera, J. J. Kieffer {Ulus. Ztschr. Ent., 5 {1900),
_

No. 22, pp. 339, 340, pi. 1).—A brief anatomical study of the structures.

Notes on the liffi history of Anopheles maculipennis, L. W. Sambon {British ^7^

Med. Jour., 1901, No. 2091, Epit., pjp. 195-199, pi. 1, figs. 8).—The author describes'|
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from the literature of the subject and from personal observations, the various details

of structure, life history, and habits of this species in all its stages. Especial atten-

tion is given to a discussion of the breeding grounds of these mosquitoes.

New guests of the Dorylinae of the Neotropic and Ethiopian regions, E.

AVasmann {ZooL Jahrh., Abt. Syst., 14 {1900), No. 3, pp. 215-389, pis. 2).—This paper

contains a discussion of the robbing habits of these ants, together with brief notes on

their so-called “guests,” and descriptions of new species.

The larva of Lonchoptera, J. C. H. de Meijere {Zool. Jahrh., Abt. Syst., 14

{1900), No. 2, pp. 87-132, pis. 3).—An elaborate account of the anatomical structure

and physiological relations of this genus.

A report on the injurious outbreaks of Lymantria monacha in Soderman-
land and Ostergotland in the year 1899, together with measures for com-
bating this insect, J. H. Wermelin et al. {Ent. Tidskr., 21 {1900) No. 2, p>P-

97-111).—An apparently infectious disease of the larvse of this species was noted and

tables were given showing the number of diseased and parasitized larvae among a

large number of specimens which were collected. Brief notes are given on the insect

enemies of the insect in its various stages. In combating the attacks of this insect

Raupenleim and banding methods were used.

Description of a new species of Psylla, destructive to forest trees, G. B.

Buckton {Indian Mus. Notes, 5 {1900), No. 2, pp. 35, 36, figs. 6).—A technical descrip-

tion is given of a new species under the name of P. obsoleta. The insect was reported

as injurious to young specimens of Diospyros melanoxylon. The leaves of the young

plant were attacked and galls were formed. The insect left its gall in January or

February. After the departure of the insect the galls disappeared, leaving small

holes in the leaves.

A hemipterous insect parasite upon Hyponomeuta malinellus and H. pade-
lus, A. Giard {Bui. Soc. Ent. France, 1900, No. 18, pp. 359, 360).—The larvae of these

insects are reported as being parasitic to a considerable extent upon Atractotomus mali.

FOODS—ANIMAL PRODUCTION.

The availability and fuel value of food materials, W. O. Atwater
and A. P. Bryant {^Connecticut Storrs Sta. Rpt. 1899, 73-110).

—

The authors discuss the so-called availability of foods (see p. 1075), the

proportion of nutrients supplied by different groups of food materials

in the average diet, the availability of different classes of nutrients in

food of mixed diet, heats of combustion of nutrients, fuel value, and
related topics. The discussion is based upon the results of nutrition

investigations carried on under the auspices of the Department of

Agriculture as well as those carried on at the station. A large num-
ber of analyses have shown that the ordinary factor for computing
protein, i. e., 6.25, is not applicable to all classes of food. The follow-

ing factors are proposed:

Proposed nitrogen factors for the protein of different groups offood materials.

Kind of food material.
Factors

proposed.

Factors
for re-

calculat-
ing

protein.

Animal foods 6.25
Wheat, rye, barley, and their manufactured products 5.70 *^0. oi2
Maize, oats, buckwheat, and rice, and their manufactured products 6.00 .960
Dried seeds of legumes 6.25
Vegetables 5. 65 .904

5.80 .928
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As regards heat of combustion and fuel value, the following state-

ments are made;

“Taking into account (1) the heats of combustion of the protein compounds, fats,

and carbohydrates Avhich occur in different groups of food materials, and (2) the

average proportion in v/hich the different nutrients are furnished by different food
j

,

materials in the ordinary mixed diet, the average heat of combustion of 1 gm. of

protein, fat, and carbohydrates in such diet is approximately 5.65, 9.40, and 4.10

calories, respectively.

“ One gram of total protein of mixed diet burned in the body yields on the average

not far from 4 calories, 1 gm. of fat 8.9 calories, and 1 gm. of carbohydrates 4 calories

of energy. The corresponding values per pound are 1,820, 4,240, and 1,820 calories.

One gram of available protein, on the other hand, has a fuel A^alue of 4.4 calories, 1

gm. of available fats 9.4 calories, and 1 gm. of available carbohydrates 4.1 calories.

These values correspond to 2,000, 4,260, and 1,860 calories per pound.

“Of course these figures are not to be regarded as final, and alterations may be

called for as data accumulate. Meanwhile we think that they are sufficiently accu-

rate for ordinary use.”

The relative proportion of total food and total nutrients supplied by
a number of food materials and groups of foods, as shown by the

results of 185 dietary studies, follow:

,

Relative proportions of total food and of total nutrients supplied hy different groups of ,

|

food materials in average of 185 dietary studies.

Kind of food material.
Total
food.

Protein. Fat.
Carbo-
^hy-
Qrcitcs.

Per cent. Per cent. Per cent. Per cent.

Beef and veal 10.3 24. 6 19.5
Mutton and lamb 1.4 3.3 3.8
Pork . 5.4 8.8 30.0
Poultry 1.1 2.6 1.2

Fish, shellfish, etc 1.9 3.7 .8 0.1

Total meat, etc 20.1 43.0 55.3 .1

Eggs 3.0 5.9 4.3

Butter 1.9 .2 19.7
Cheese .4 1. 6 1.6
Milk and cream 19.9 10.5 10.7 5.3

Total dairy products 22.2 12.3 32.0 5.3

Total animal food 45.3 61.2 91.6 5.4

Corn meal, rve, and buckwheat flour 1.8 1.9 .4 5.2
Oatmeal, rice, and wheat preparations 1.3 2.1 .6 3.6
Wheat flour, bread, crackers, pastry, etc 18.7 26.5 6.0 45.9

Total cereal products 21.8 30.5 7.0 54.7

Starch .1 .2

Sugar 5.5 21.0
Uried legumes .6 2.0 .1 1.3

Potatoes and sweet potatoes 13.7 3.9 .3 10.0
Other vegetables 7.4 1.8 .4 2.5

Total vegetables 21.1 5.7 .7 12.5

Fruits 5. 6 .6 .6 4.9

Total vegetable food 54.7 38.8 ' 8.4 94.6

Total food 100.0 100.0 100.0 100.0

The average coefficients of availabilit}" of the nutrients of different

groups of food materials and of the total nutrients of a mixed diet

are given.
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“The results of a considerable number of digestion experiments

with mixed diet give averages for coefficients of availability as follows :

For protein. 92 per cent; fats, 95 per cent, and carbohydrates 97 per

cent,*’

Studies of dietaries of college students and of members of

families of professional men, AV. O. Atwater and K. D. Milner
{Coinlectioit Stores Sta. 1899 12Jf-lC9).—Details are reported

of a dietary stud}’^ Avith college students, a chemist’s family, and a

chemist. The students and the chemist Avere Amung men in good

health. The subject of one of the studies, No. 316, boarded himself

during a summer A'acation. Most of the foods eaten Avere such as

could be purchased already prepared or canned. A revy considerable

number Avere of A'egetable origin. In the dietary study of the chemist’s

family. No. 317, the special object Avas to determine Avhether salt cod-

iish and dried beans prepared in different ways could be used with

satisfaction as sources of protein in place of a considerable portion of

the meat ordinarily used. The results of the dietaiy studies follow:

Average results of dietary studies; quantities consumed per man per day.

*

Cost. Protein. Fat.
Carbo-

hydrates.
Fuel
value.

College student (No. 316)
Chemist’s family (No. 317)
College student (No. 318)

Cents.

31.7
20.

8

Grams.
145
100
139
91

104
126
160

Grams.
115
130
138
98

138
135

Grains.
522
380
601
422
426
395
351

Calories.

3,810
3, 180
4, 315
3,105
3,085
3,420
3,350

College student (No. 319) 1

.

College student (No. 320)
Chemist (No. 321)
College student (No. 3'^2) 1

1

Investigations on the metabolism of matter and energy of full-

grown steers on a maintenance and on a productive ration, O.

Kellner, A. Kohler, et al. {Landw. Yers. Stat.^ 53 {1900)^ fyp.

XfrlYd)-—Continuing the experiments with steers on the metabolism of

matter and energy at the Mockern Experiment Station (E. S. R.,10, p.

669), the authors report in detail a considerable number of i investigations.

These include four series, aggregating 39 indKidual experiments of

an average duration of 11 daA^s. A total of 159 respiration experi-

ments Avere made, each of 21 hours’ duration, with the Pettenkofer

respiration apparatus. In the first series the ration consisted of gluten

and starch; in the second, of gluten, starch, and oil; in the third, of

meadoAv hay, oat straw, starch, oil, and molasses; and in the fourth, of

meadow hay, oat straw, starch, extracted rve straAv, and molasses.

The composition and digestibility of the ration was studied; record

was made of the AATiter consumed and its content of carbon dioxid; the

urine was analyzed; the carbon in the gaseous excretoiy products,

the nitrogen, and carbon balance Avere determined, as Avell as the fuel



1072 EXPERIMENT STATION RECORD.

value of the income and outgo. From the observed data the gains in
|

fat and muscular tissues were calculated, as was also the energy bal-
|

ance. Detailed records were kept of the temperature of the stalls, and
all the experimental data of the metabolism, digestion, and respiration

experiments are recorded in detail, the experimental data being fol-

lowed by a general discussion of residts and statements of some of the

principal conclusions and deductions. A number of these conclusions

and deductions follow:

On an average it was found that the steers consumed 1 kg. of water
|

per 3.3 kg. of diy matter in the food. Of the water consumed as such
li

and in the food, 46.3 per cent was excreted in the feces and 29.2 per
f

cent in the urine.

The investigations of the fuel value of the food and excretoiy prod- I

ucts indicate that within wide limits it is possible to calculate the true t

energy value of the digested food with a reasonable degree of accuracy.
|

In the experiments reported the fuel value per gram of digestible i

material was calculated for a number of feeding stuffs when added to
|

a maintenance ration. The values obtained were the following: Starch, I

1,185 calories; gluten protein, 6,148; peanut oil, 8,821; molasses, 4,075; 4
“straw-like material,'’ i. e., crude fiber and nitrogen-free extract, p

4,247; meadow^ hay, 4,437; oat straw, 4,513, and wheat straw^, 4,470

calories.

In the different experiments determinations were made of the amount
j,

of methan excreted, and the proportion of methan carbon to total

digestible carbon and to carbon of nitrogen-free extract and crude

fiber was calculated. On an average it was found that there was pro-

duced per 100 parts of digestible carboh}^drates 3.14 parts of methan
|

carbon =4. 2 parts of methan. According to the authors, the digestible ;

protein present in the ration had no direct effect on the formation of

methan. Fat and oil in the finely divided form in which they were

consumed in the ration did not produce methan fermentation. Oil .

consumed as such in large quantities hindered this fermentation.
^

The fuel value of the urine was determined under the different food

conditions of the several experiments. In effect, the authors state !,

that the determinations made in the 44 experimental periods indicate
i

that within certain bounds, as regards protein consumed, the carbon

content of the urine furnishes a very nearl}^ accurate measure of the
i

fuel value of the total diy matter of the urine.

The “physiological-nutritive value” of the different feeding stuffs

is discussed. By this term the authors mean the amount of energy

which remains for the use of the body after the energy necessaiy for

the labor of chewing and digestion, or formation of urea, is deducted.

The physiological nutritive value per gram of the different feeding

stuffs tested, when forming a part of a ration for maintenance and when
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constituting that portion of the ration which serves for production, is

shown in the following table:

Fhysiological nuiritive value of different feeding stuff's.

Feeding stuffs.

In ration for
mainte-
nance.

In amount avail-
able for production.

Gluten protein
Calories.

4, 9.58

8,821
3,760
3, 651
3,829
3,462
3, 553
3, 728

Per cent.

45.2
Calories.

2, 241
4, 966
2,215
2,304

Peanut oil 56.3

Starch 58.9
“Straw-like material’’ 63.1

Molasses No. 1 58.9 2,255
2, 365
1,428
1, 596

Molasses No. 2 68.3

Meadow hav No. 5 . 40.2
Meadow hay No. 6 42.8

Oat straw 3,747 37.6 1,409
592Wheat straw 3, 327 17.8

The authors calculate that fat is formed from starch according to

the following equation : 100 gm. starch + 38. 69 gm. oxygen= 3. IT gm.

methan + 23.T gm. water + 88. 77 gm. carbon dioxid + 23. 3T gm. fat.

The results of the tests are believed to show further that protein is to

be regarded as a source of fat. The digestible crude liber in the straw

freed from encrusting material is stated to possess a nutritive value not

at all inferior to that of digestible starch. The furfurol-yielding sub-

stances of a ration are regarded as not inferior to starch or cellulose

for the formation of fat. The easi+ digestible cellulose of extracted

rye straw, in the authors’ opinion, protected protein and rendered it

available for the formation of muscular tissue.

The following are enumerated as the 'causes of the loss of energy

when organic substances are digested, absorbed, and converted into

bod}' tissue: (1) The labor of chewing and digesting, including that

required for the absorption of water to moisten the food for solution

and the action of enzyms in the feeding stud's; (2) the formation of

niethan by fermentation which, as shown Iw the authors’ observations,

is limited to the nitrogen-free material and crude liber and does not

concern the protein and fat; (3) destruction of food by the large num-
ber of micro-organisms in the intestinal tract, further aided by the

length of time the material remains in the intestinal tract of rumi-

nants; (T) the incompletely oxidized material which is excreted in the

urine; and (5) the molecular rearrangement of absorbed material when
it is converted into body substance, a change which probably requires

a considerable energ}^ expenditure.

Further, the productive value of feeding stuffs depends not alone,

according to the authors, upon its content of digestible nutrients, but

is materially affected by the physical properties of cell tissue and the

presence of undigestible so-called encrusting substances. All such

conditions which increase the labor of chewing and digesting or the

solution and absorption of the nutrients enclosed in cells, diminish the

22065—No. 11 -6
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productive value of a feeding stuff. Whether the food is rapidly assinii-

lated by the aid of the saliva and juices of the stomach, or whether :

absorption is brought about in the lower portion of tha intestinal tract

by decomposition is a matter of great importance.

Feeding steers, G. H. True \Ari20na Sta. HjA. 1900, 171-17

pi. 1).—According to the author it is a generally accepted fact that

while cattle fatten rapidly on alfalfa, they can not be finished for mar-

ket on this feed alone so as to compare profitably with animals finished

on grain. Local feeders have reported favorable results on the use of |
sorghum fodder as a supplement to alfalfa. The author tested the com- |
parative value of cured corn fodder, Kafir corn fodder, and sorghum fod-

der as a supplement to alfalfa hay with 2 lots of 4 steers each. During

the first 5 weeks of the test lot 1 consumed 1,512 lbs. alfalfa and 1,247

lbs. corn fodder, and made an average daily gain of 1.39 lbs., while

lot 2 (fed throughout the test alfalfa hay only) consumed a total of

2,929 lbs. of alfalfa and made an average daily gain of 1.03 lbs. per

head daily. When Kafir corn fodder was substituted for corn fodder,

in the next 5 weeks of the test, lot 1 ate 1,575 lbs. alfalfa ha}^ and 1,333

lbs. Kafir corn fodder, and gained on an average 1.68 lbs. per head

daily. In the same time lot 2 consumed 2,853 lbs. alfalfa hay and

gained 1.65 Ibso per head daily. During the following 6 weeks,

sorghum fodder was substituted for Kafir corn, and lot 1 consumed

1,890 lbs. alfalfa hay and 1,814 lbs. of sorghum, and gained 1.65 lbs.

per head daily. Lot 2 consumed a total of 2,828 lbs. alfalfa and gained

1.67 lbs. per head daily. Considering the test as a whole the gains

made by the lot fed alfalfa hay and other forage was 711 lbs. as com-

pared with 652 lbs. on alfalfa ha}^ alone, a difference which the author

regards as insufficient for definite conclusions. At the close of the

test the lots were rearranged so as to counterbalance the effect of

previous rations and each lot was pastured for 8 weeks on 2 acres of

alfalfa. Lot 1 was fed sorghum fodder, and lot 2 alfalfa hay in addi-

tion. The average daily gain per steer in lot 1 was 1.63 lbs., and in

lot 2, 1.55 lbs.

Sheep feeding, G. H. True {Arizona Sta. Rpt. 1900, pjp. 175,

176).—The comparative value of alfalfa hay and of sorghum fodder

alone, mixed, and supplemented by sugar beets was tested with 5 lots

of 8 sheep each. In 4 weeks lot 1, on a daily ration of 40 lbs. of

chopped sugar beets and 20 lbs. of alfalfa, gained on an average 0.259

lb. per head daily. Lot 2, fed 40 lbs. sugar beets and 20 lbs. sorghum
fodder daily, made an average daily gain of 0.286 lb. per head. The

average daily ration of lot 3 was 40 lbs. alfalfa ha}^, and lot 4, 40 lbs. of

sorghum fodder, and of lot 5, 10 lbs. alfalfa hay and 30 lbs. of sorghum
fodder. The average daily gain per head in these 3 lots was 0.187,

0.125, and 0.232 lb., respectively. Although the author believes the

test insufficient for general deductions, the fact is pointed out that
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there was an undoubted advantage in the use of sugar beets, i. e.^ succu-

lent food, as part of a ration. At the end of the trial the sheep were

not in condition for market and were pastured for 4 months on burr

clover or alfalfa, and were fed wheat hay or barley in addition. They

were then sold. From the beginning of the test to the end of the

pasturage period the average daily gain was 0.32 lb. per da3^

On the amount of water in slop fed fattening pigs, C. S. Pllvnib

and H. E. Van Norman {Indiana Sta. Bui. 86^ pp. 151-158).—The
comparative value of grain fed dry and mixed with different amounts

of water was tested with 4 lots of 3 pigs each. For the ffrst 15 weeks

of the trial the grain used was corn meal and shorts, 1:1, and for the

remaining 6 weeks of the test homin}- chop replaced the corn meal.

Lot 1 was fed the ration dry; lot 2 received it mixed with an equal

amount of water. For lot 3 the grain was mixed with twice, and for

lot 4 with three times, its weight of water. In addition to dry grain

or slop, the pigs were given all the drinking water they desired, the

amounts consumed being recorded. The average daiA gain of the 4

lots vras 4i, 4|, 4f ,
and 41 lbs.

;
the grain consumed per pound of gain

was 3.59, 3.80, 3.74, and 3.75 lbs., while the cost of food per pound of

gain was 2.87, 3.04, 2.99, and 3 cts., respectively. Lot 1 drank a con-

siderable amount of water; lot 2 a somewhat smaller amount, while

lots 3 and 4 received all they wished in the slop fed. During the test

the total amount of water drank b}^ lot 1 was 3,379.5. Lot 2 received

a total of 3,031 lbs., while lots 3 and 4 received 4,871.3 and 6,927.9

lbs., respectively.

“Pigs weighing 60 lbs., fed dry feed, consumed on an average 2.35 lbs. daily, and
this amount increased nearly constantly until these same pigs, weighing 218 lbs.,

consmned 11.07 lbs. per day. It is also shown that pigs fed water in their food as a

slop, when weighing about 60 lbs., consumed either 2.42, 4.25, or 5.79 lbs. of water

per day, while these same pigs weighing 213 to 222 lbs. consmned either 8.17, 14, or

18 lbs. of water per day. Undoubtedly much of this water was consumed unneces-

sarily, and certainly lot 4 was given much more water with its grain than was
required.

“There was no material difference in the appearance of the pigs in either lot, so far

as quality is concerned, and so far as this one experiment goes the use of about two
times the weight of water to grain indicates a satisfactory proj^ortion. In wew of

the fact that the pigs fed dry grain made slightly [better gains than the others]
,
it

would appear that there is really no gain in feeding the pigs a slop instead of a dry

grain, excepting as a feeder may regard it a matter of convenience.”

Discussion of the terms dig-estibility, availability, and fuel value, IV. O.

Atwater {Connecticut Storrs Sta. Rpt. 1899, pp. 69-72).—The terms availability,

digestibility, and fuel value are discussed at some length and explained. It is pro-

Ijosed to use availability for what is ordinarily termed digestibility

—

i. e., the total

nutrients consumed less the amounts of each excreted in the feces. The author pro-

poses the term digestibility for what is ordinarily called digestibility, with corrections

introduced for the metabolic products in the feces. “[By fuel value] is understood

the energy (heat of combustion) of the material of the food which is oxidized

—

i. e.,
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capable of oxidation in the liody. For the total food it is the total energy less that

of the corresjionding nnoxidized materials of the feces and urine. For the protein it

is likewise the total heat of combustion less that of the corresponding nnoxidized

residues of these excretions. For the fats and carbohydrates it is the total energy

less the energy of the corresponding nnoxidized material of the feces.”

Composition of common food materials—available nutrients and fuel value,

W. O. Atwater and A. P. Bryant {Connecticut Stores Sta. Rpt. 1899, pp. 111-123)

Using the coefficients of availability quoted above (p. 1069) the authors calculated

the available nutrients {i. e., what is generally designated as digestibility) in a large

number of animal and vegetable foods.

Meat extract and meat peptone, H. Bremer {Cliem. Ztg., 24 {1900), No. 79, pp.
838-841

)

.—A general discussion with much historical data.

On the extractive substance of muscular tissue, W. Gulewitsch and S.

Amiradzibi {Ztschr. Physiol. Cherti., 30 {1900), No. 6, pp. 565-573).—From meat
extract the authors isolated and studied a substance which they consider a new base

and to which the name “ carnosin” is applied.

Has meat extract nutritive value? L. Furst {Chem. Ztg., 24 {1900), No. 91, pp.

994, 995).—A general discussion.

Banana [and breadfruit] flour, W. Kirkland {Jour. Jamaica Agr. Soc., 4 {1900),

No. 11, pp. 668,669).—A descriptive article.

Cassava culture in Java; its uses by the natives and for the manufacture
of tapioca flour, H. C. de Bie

( Teysmannia, 11 {1900)
,
No. 6, pp. 273-298).—Cassava

culture in Java is reviewed and a description given of the preparation of tapioca flour.

The crude product of native manufacture is further refined, yielding a pure, white

flour and a flour of inferior quality. Three parts of the ground rootstock yields 1

pt. of pure tapioca. The material remaining after the manufacture of tapioca is

sometimes dried and used for fuel.

The young leaves of certain varieties of cassava are used as pot herbs. The root-

stock is eaten boiled or steamed. It is also sliced raw, dried in the sun for 1 or 2

days, and fried in cocoanut oil, being eaten with salt. Alcoholic beverages are made
from the rootstock.

—

h. m. pieters.

Starch-yielding plants grown for food in the Antilles, A. Pairault {Bui.

Assoc. Cliim. Suer, et Distill., 18 {1900-1901), No. 1-2, pp. 77-84).—Descriptions and
analyses are given of the following plants: Yams {Dioscorea alata, D. trifida, D. tube-

rosa), Brazil cabbage {Xemthosma sagittifolium), taro {Caladium esculenta or Colocasia

antiquorum), banana {Musa quuradisiaca)

,

breadfruit {Artocarpus incisa), manioc cas-

sava {Manihot utilissima), and sweet potatoes {Ipomsea bedatas, or Batatas edidis).

The percentage composition of the breadfruit follows: Water, 46.21; protein, 2.34;

fat, 0.40; starch, 41.42; crude fiber, 4.20; ash, 1.78, and undetermined, 3.65.

Hibiscus esculentus [gumbo], A. Zega {Chem. Ztg., 24 {1900), No. 81, p. 871,

fig. 1)

.

—Analyses are reported.

Strong and weak flours, F. B. Guthrie {Agr. Gaz. New South Wales, 11 {1900),

No. 10, pp. 863-869).—A general discussion of gluten and its relation to bread

making.

Yeast as a food and food accessory and its examination under a pure-food

law, S. Kohrer {Ztschr. Untersuch. Nahr. u. Genussmtl., 3- {1900), No. 11, pp. 756-

763).—The methods of examining yeast are described. The author insists that those

in use are not satisfactory, and that a method fair to both manufacturer and con-

sumer is needed.

The jam and marmalade industry and sugar consumption in England, P.

Degener {Arh. Deut. Landw. Gesell., 1900, No. 44, pp^ 40; abs. in Ber. Deut. Bot.

GeselL, 9 {1900), No. 8, pp. 390, 391).—A descriptive article.

Concerning new food preparations, C. Ehrmann and K. Kornauth {Ztschr.

Vntersuch. Nahr. u. Genussmtl., 3 {1900), No. 11, pp. 736-739).—Investigations which
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are described in detail show that such food preparations as somatose, meat extract,

etc., are quite free from micro-organisms.

Diet of peasants, Eouxel [Jour. Hyg., 25 {1900), Xo. 1254, pp- 313-315).—

A

general and descriptive article.

The dig-estihility of protein in bread, F. H. Curtiss {Ainer. Phys. Education

Rev., 5 {1900), Xo. 3, pp. 221-234)-—In experiments in which the author himself

was the subject he studied the digestibility of baker’s and homemade bread, graham

bread, and entire wheat bread, the time required for the digestibility of different

sorts of bread being taken into account as well as the thoroughness of digestion.

The lecithin content of milk and its relation to the relative weig’ht of the

brain of nurslings, R. Burow {Zischr. Physiol. Chem., 30 {1900), Xo. 6, pp. 459-

519)

.

—Investigations on the lecithin content of milk and the brain, which the author

believes indicate a relationship between the two.

The influence of acids on the amylolytic action of saliva, G. A. Hanford
{Amer. Jour. Physiol., 4 {1900), Xo. 5, pp. 250-260).—“The chief object of this note

has been to point out that it is impossible to designate any percentage of acid or

alkali which inhibits salivkry digestion in a definite degree. The character of the

action is dependent also upon the absolute amount of saliva and the attendant varia-

tion in the quantity of proteid matter present. Whenever free hydrochloric acid is

present, inhibition—more or less complete—is certain to result.”

A contribution to the subject of peptic digestion, H. Malfatti {Ztschr. Phys-

ol. Chem., 31 {1900), Xo. 1-2, pp. 43-48).—A brief account of experimental

methods.

Note on the recent report of V. Henriques and C. Hansen on fat absorp-

tion, E. Pfluger {Arch. Physiol. [Pfluger], 82 {1900), Xo. 7-8, pp. 381-383).—A crit-

ical and controversial article.

The ability of soaps to dissolve colors soluble in fat, J. Nerking {Arch.

Physiol. [Pflugerl, 82 {1900,) Xo. 9-10, pp. 538-540).—A contribution to the subject

of the digestibility of fat.

Contributions to the physiology of creatinin, I, A. Gregor {Ztschr. Physiol.

Chem., 31 {1900), Xo. 1-2, pp. 98-118)

.

—The author thinks it probable that creatinin

is the product of a specific muscle metabolism and represents the cleavage of material

corresponding to muscular action.

Yield and preservation of agricultural feeding stufis, C. Bohmer {Ernten

und Conservirung der landwirtschaftlichen Futtermittel. Berlin: P. Parey, pp. 178, figs.

26; rev. in Per. Deut. Bot. Gesell., 9 {1900), Xo. 5, pp. 397, 398).—A handbook.

Analyses of fodders and feeding stuffs, F. G. Benedict { Connecticut-Storrs

Sta. Rpt. 1899, pp. 209-215).—Analyses of a number of feeding stuffs are reported,

including brome grass, meadow fescue, orchard grass, timothy, soy bean fodder,

silage corn (Ohio white dent), stover of white flint corn, soy bean seed, and white

flint corn kernels. IMost of the materials were samples of crops grown in plat experi-

ments conducted by the station for the purpose of studying the effects of different

kinds and amounts of nitrogenous fertilizers upon the yield and composition of

different crops (see pp. 1028).

Reports of inspectors of stock for year ended March 31, 1900, T. A. Fraser
{Xew Zealand Dept. Agr. Rpt. 1900, })p- 57-126, pis. 7).—This contains the usual mat-

ter regarding live stock and brief notes on the subject from the different districts of

New Zealand. Among other matters ostrich farming is described.

Experiments in sheep breeding, T. Winter {Agr. Gaz. [London'], 52 {1900),

Xo. 1398, p. 246)

.

—A brief account of cross-breeding experiments.

Information concerning the Angora goat, G. F. Thompson
(
U. S. Dept. Agr.,

Bureau of Animal Industry Bui. 27, ptp. 94, pis. 18, fig. 1).—From a large number of

sources the author has compiled information on the origin and history of Angora
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goats, their use, places adapted to their culture, the care which they require, the

building up and management of a flock, shearing and shedding, diseases, and other

topics, including statistics.

Profitable production of lean bacon, J. M. Hakris {Jour. British Dairy Farmers
^Issoc., 15 {1900), 2^- li PP- 7-15).—The requirements for the successful raising of

pigs for bacon for the English market are discussed and experiments undertaken by
the Wilts County Council and private enterj^rise are briefly rejjorted. The author’s

summary follows:
‘

‘ To produce at the greatest profit the best i:>igs for the production of prime qual-

ity lean bacon, the farmer is recommended: (1) To breed his pigs from Large York-
shire Whites or from these and pure Berkshires; never from crossbreds. (2) To house

his fatting pigs in dry, warm, well-ventilated styes which allow of easy cleaning.

They should be placed, if possible, in a sheltered and' sunny j^osition. (3) For fat-

tening, to soak the meal used in cold water, to use barley meal as the staple food,

and to supplement this, as far as possible, by fresh, separated, skim, or buttermilk, at

the rate of about 1 gal. per pig per day, and, when procurable, l)y boiled potatoes

also, not more than 3 or 4 lbs. per pig per day.

“ Where cheese is made, it would be well to supplement the barley meal and whey
by about 1 lb. of bean or pea meal per pig per day.

“ Where dairying is not carried on, bran, toppings, bean meal, or pea meal may be
used with care as a substitute for milk; but the dairy farmer has undoubtedly a

great advantage in the profitable production of the class of pig required for making
the best quality lean bacon.”

Pigs at the Hawkesbury Agricultural College, G. Valder {rigr. Gaz. New
South ^yales, 11 {1900), No. 10, pp. 870-877

,
lols. 7 ).—A test on the comparative value

of bacon breeds is reported, but definite conclusions are not drawn. Bacon curing

is described.

Report of poultry division, D. D. Hyde {Neiv Zealand Dept. Agr. 1900,

jyp. 264-275, jigs. 9).^The work of the division during the year is described briefly,

and directions given for marketing poultry, etc.

Petits poussins [“broilers”], G. A. Palmer {Jour. British Dairy Farmers’ Hssoc.,

15 {1900), pt. 2, jyp- 113-119 ).—The raising of chickens for use as “broilers” has

been practiced for centuries in Belgium and France, and the author describes the

breeds used and the methods followed. Directions are also given for attractive

dressing and marketing of this class of poultry.

DAIRY FARMING—DAIRYING.

The influence of feed and care on the individuality of cows,

C. F. Doane {Maryland Sta. Bid. 69^ pp. 31-60., pis. 7).
—Several

years ago the station purchased a herd of grade cows to represent as

nearly as possible the average daily herd found in the State. The

record of the cows as to histoiy, feeding, and production previous to

their purchase by the station was veiy incomplete. The attempt was

made to increase the productive capacity of the individual cows in the

herd by systematic feeding and good care extending over a number of

3"ears. The rations fed varied from time to time, and were not uni-

form for the herd. No attempt was made at forcing. All received

the same care. Records of 10 of the cows b}^ lactation periods for 2,

3, or 1 years are tabulated and discussed. Notes are given on the his-

tory and feeding of each. Illustrations from photographs are given
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of 7 of the cows. The following table gives a summary of some of

the data obtained:

Average record of grade dairy herd for several lactcdion periods.

Cow.
Lacta-
tion

periods.’

Record first period. jMaximum record any period.

Yield of
milk.

1 Fat con-

i

tent of

!

milk.

Yield of
butter.

Yield of
milk.

Fat con-
tent of
milk.

Yield of
butter.

1

Vo. Foujids. Per cent. Pounds. Pounds. Per cent. Pounds.
Xo.l 4 4,004

;

5.

5

258.3 6, 091 5.

5

370.0
No. 2 4 3,461

i

4.7 190.3 4,729 5.1 269.9
No. 3 2 4,122 3.4 155. 6 5, 0.51 3.5 208.9
No. 4 3 5,192

;

3.5 215.4 6,163 3.6 257.1
No. 7 4 4,537 ! 4.9 2.58.8 6, 134 5.

5

362.2
No. 9 2 5,114

'

4.5 267.0 5,114 4.5 267.0
No. 10 3 6,097 3.7 263.0 6,995 4.5 348.3
No. 15 4 4,035

i

3.8 182.9 7, 995 4.3 359.2
No. 28 3 6,357

!
3.9 293.

4

6, 828 4.1 315.9
No. 29 3 4,653 4.9 264.4 5, 465 5.0 321.

2

The author discusses the results as showing the effect of feeding and

care upon the development of the cows, noting in this connection

results obtained at the New York Cornell Station in feeding grain to

young cows on pasture (E. S. R., 2, p. 369).

“No very material results could be noticed the first year from the extra feed and

care the herd received, but through subsequent years there seems to be a steady

improvement. Judging from the records of these cows, it is a question if the quality

of a dairy cow does not depend almost as much on the feeding as on the breeding.

It is also a question if cows which have a more or less pronounced beef tendency, or

at least would not be called good material from which to build up a dairy herd, can

not with proper management be developed into profitable dairy cows.”

The bacterial condition of city milk and the need of health

authorities to prevent the sale of milk containing excessive

numbers of bacteria, H. W. Park {Scte?ice, n. ser.^ 8 {1901)^ JSfo. 322^

j). 322).—During the coldest weather the milk supply of New York is

said to average about 250,000 bacteria per cubic centimeter, during

cool weather about 2,000,000, and during hot weather about 5,000,000.

This does not apph" to the specially-treated milks, which contain from

5,000 to 20,000 bacteria, according to the season. Regarding the

harmfulness of these bacteria the author cites the universal clinical

experience “that a great number of children in cities sicken on the

milk supplied in summer; that those who are put on milk that is ster-

ile or contains few bacteria, as a rule, mend rapidly, while those kept

on the impure milk continue ill or die.” The author questions

whether in the present state of knowledge it is possible for health

boards to set a limit to the number of bacteria which milk ma}" con-

tain and above which its sale should be prohibited; but he urges the

importance of the authorities giving attention to this matter with

a view to securing an improvement through the farmer and the

middleman.
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The vitality of pathogenic and other micro-organisms in milk,

F. Valagussa and C. Ortona {Ann. Ig. Sper.; ahs. in Nature., 63

{1901)^ No. 1631}.^ p>' ifOJj).
—The action of sunlight on bacteria in milk

was investigated, and as was to be expected from the opacity of the
j

liquid no deleterious effect was detected, except in the case of those

varieties which live on the surface of liquids and were, therefore, not

shielded from the sunshine. Another point of interest investigated

was the effect of inoculation into milk upon the elaboration of toxins

by the diphtheria bacillus. It was found that although this bacillus

produced toxin when grown in milk, its strength was less than when
grown in other culture media; moreover, a: marked increase in the

strength of the toxin was noted when the cultures were kept in a cool

cellar instead of at the ordinary temperature of the laboratoiy. The
exact thermal death point of the tubercle bacillus in milk was also

reinvestigated, the authors concluding that exposure to temperatures

of 60, 70, or 80° C. is insufficient to guarantee the destruction of

this bacillus in milk. Milk freshly drawn from the cow, with precau-

tions insuring its sterilit}^, was found to afford a better culture medium
for bacteria than after it had been artificially sterilized by heating to

100° C. A bibliograph}" of the existing literature on the subject is
j,

appended to the article.

Pathogenic microbes in milk, E. Klein {Jour. Hyg. [Camljridg^^ .

1 {1901)^ No. l^p)p>' ii8-95).—From an examination of 100 samples of ;

milk from country dairies, 7 were found by inoculation tests to con- *

tain virulent tubercle bacilli; 8 samples contained Bacillus pseudo-

tuberculosis. A series of observations carried out for the purpose of
Ij

testing the viability of the tubercle bacillus in milk showed that this
||

organism grows well in milk kept at a temperature of 37° C. In one
j;

'

sample of milk the tubercle bacillus of diphtheria was found, and
|

proved to be virulent when inoculated into the guinea pig. Bacterium
j

dijBitheroides was also found in one sample. :|

From the secretion of diseased udders the author isolated a number
I!

of forms of streptococcus, which were found to vegetate readil}^ on the
||

surface of the gelatin and also in milk at a temperature of 37° C.

In 1 sample a pathogenic imast was found, apparently differing in cul- i

tural and physiological characteristics from the torula which had pre- |

viously been obtained from human cancer. When inoculated into ^! i

guinea pigs, it produ unusually large tumors. The organism
|

i

developed well on gelatin, alkaline agar, blood serum, and in milk. j
|

The distribution of the tubercle bacillus and pseudo-tubercle
^

|

\

bacillus in milk, and the biology of the tubercle bacillus, E. Klein ^
*

{Centbl. Bald. u. Par.., 1. Aht.., 28 {1900)., No. Jf-5^pp. 111-llJi).—The
1

1

1

author made an examination of 100 samples of milk from the London | J

market in the condition in which it is received from the surrounding | i
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coiintTY. The milk was allowed to stand in an ice chest for from 20

to 21 hours. This method was found to be as satisfactory for getting

rid of foreign bodies as that of the centrifuge. Two forms of bac-

teria were found in the milk samples, one resembling in all respects

the tubercle bacillus and being acid proof, the other form being too

short and thick for the true tubercle bacillus. The latter form of

bacillus did not produce tuberculosis when injected into experimental

animals. It was found by experiments that the yirulence of the

tubercle bacillus ma}^ be considei’ably increased hy repeated culture

in milk. Cultures of tubercle bacillus which the author had main-

tained upon glycerin agar for 12 years were inoculated in milk, with

the result that within a week clumps of deyeloping bacilli were noticed

with the characteristic appearance of the tubercle bacillus. Guinea

pigs inoculated with this culture deyeloped true cases of tuberculosis.

Experiments with pasteurizing apparatus, 1900, Y. Storch, P.

V. F. Petersen, and L. C. Nielsen {4-7. Rpt. Kgl. Yet. Landhohoj-

sl'oles Lai). Landol'on. Farsdg [Copenhagen^ 1900., pp. 64).—The main

part of this report is giyen up to an account of the working, under

ordinary creamery conditions, and tests of the maximum capacity, of

3 ditferent forms of pasteurizing apparatus made by Danish manu-

facturers in accordance with suggestions laid down in a preyious report

of this station (E. S. K., 11, p. 887).

The results show in general that the apparatus satisfactorily meets

the requirements of modern Danish creameries. A table is worked

out showing the amount of heating surface required to raise 10,000

lbs. of milk per hour 1° C. from 0 to 99°. The trials made show that

an apparatus constructed according to the principles explained in the

report, which has a heating surface of 15,000 sq. cm., will raise 11,200

lbs. (Danish) of milk per hour from dO to 85° C., which has been esti-

mated to be a saying of about 40 per cent in steam consumption oyer

that required by the older forms of pasteurizing apparatus.

Destroying foam in centrifugal shimming.—In skimming milk by
the centrifugal process foam ma}" be formed in three places, in the

cream separator, in the skim milk pump, and in the older forms of

pasteurizing apparatus. From obseryations made in the earlier inyes-

tigations it seemed likely that the improyed pasteurization apparatus

might act as a foam destro^^er, and further trials showed that after

certain changes were made in the apparatus it acted satisfactorily in

this respect. If the weight of the foamless milk be assumed to equal

1, the milk as receiyed from the separators in one series of trials

weighed on the ayerage 0.71, and from the skim milk pump 0.65,

while milk drawn from diti'erent heights of the pasteurizing apparatus

(from below upward) weighed 0.90, 0.95, 0.97, 0.98, and at the out-

flow of the apparatus, 0.97. In another apparatus tried the following
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average figures were obtained: From separator, 0.72; from skim milk,

0.62; from different parts of the apparatus, 0.88, 0.96, 0.97, and 0.98,

and at the outflow, 0.97.

Keeping trials vntlipasteurized skim milk .—The keeping qualities of

skim milk pasteurized at 85 to 88° C. and at 97 to 99° C. were determined

in a number of trials, and comparisons made with raw skim milk. The
milk was cooled to different temperatures or treated in different ways
after the heating. The samples were kept in stoppered bottles at ordi-

nary room temperature, and the time noted when the milk could still

be boiled without curdling. The average results are given in the table

below, the second column showing those for Z creameries and the third

those at one other:

Length of time skim milk kept after pasteurizing.

When
heated

to
85-88°.

When
heated

to
97-99°.

Raw skim milk pasteurized at 40° C
Hours.

12
59
48
24
55

51
31

56

Hours.
11
59
48
25
60
50
28
60

Pasteurized skim milk direct from separator
Pasteurized skim milk cooled to 50° C. and sampled
Pasteurized skim milk cooled to 50° C., poured in milk can, and sampled
Pasteurized skim milk poured directly into milk can and sampled
Pasteurized skim milk cooled to 10° C. and sampled
Pasteirrized skim milk cooled to 10° C., poured into milk can, and sampled
Pasteurized skim milk poured directly into milk can and sampled

The results show that the easiest way to sterilize transportation cans

is to fill them with the milk at the temperature of pasteurization (85°

C. or above), an 80-lb. can of milk cooling only 2 to 3 degrees if the

can is filled full, and 4 to 5 degrees if onty half filled; and that cooled :

pasteurized milk can not safely be kept in nonsterilized transportation

cans.

—

F. w. woLL.

A view of the present state of the dairy industry in Russia, P. Pakhomofp
(8bc. Imp. Agr. Moscow, 1900, pp. 50, figs. 6)

.

—A publication issued for distribution at

the Paris Exposition of 1900.

Science in relation to dairying in New South Wales, M. A, O’Callaghan
{Agr. Gaz. New South Wales, 12 {1901), No. 1, pp. 139-143, figs. 3).—A history of the

progress of dairying in the section indicated.

Development of the dairy cow, C. 8 . Phelps
(
Neiv York Produce Rev. and Amer.

Creamery, 14 {1901), No. 30, pp. 26-31).—An address before the Connecticut Dairy-

men’s Association.

An experimental milk supply, W. Robertson {Public Heedth, 13 {1901), No. 6,

pp. 412-421).—A paper read before the Society of Medical Officers of Glasgow, Scot-

land, concerning the results reached by the methods employed in imj^roving the city

milk supply.

The composition of Indian cows’ and buffaloes’ milk, J. W. Leather |
{Analyst, 26 {1901), No. 299, pp. 40-42).—The fat content of the cows’ milk was high,

varying from 4 to 6 per cent. That of buffaloes’ milk was very high, 7 and 8 per

cent being common. P>utter from the cows’ milk was very pale yellow; from the

buffaloes’ milk, quite white.
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Variations produced in the acidity of milk by heating, H. Hoft {Milch

Ztg.,30 [1901), Xo. 7, ]). 103).—By heating milk from 50° C. to boiling the acidity

was reduced from 4 to 10 per cent. The amount reduced was variable but in gen-

eral increased with the degree of heat applied.

Goats’ milk, T. Zamitt {llev. InUrnat. Falsif., 12 {1899) ^yp. 44j 43; abs. hi Jahres-

ber, Thiei Chem., 29 {1899), p. 241).— average analysis of the milk of goats on the

Island of Malta shows specific gravity 1.032, fat 5 per cent, ash 0.89 per cent, dry

matter, including fat, 15 per cent.

Artificial milk, Maesac {Inch Lait., 26 {1901), Xo. 5,p>P‘ 35, 36).—The chemical

and mechanical means of rendering cows’ milk more like human milk in composi-

tion are described, and the employment of such milk in feeding children is discussed.

Destroying tubercle bacilli in milk, Morgenroth {Hyg. Rundschau, 10 {1900),

pp. 865-868; abs. in Chem. Centbh, 72 {1901), I, Xo. 2, p. 128).—By experiments it

was found that milk infected with tubercle bacilli was rendered sterile by heating

to 70° C. for from 10 to 30 minutes, or to 100° C. for from 3 to 5 minutes. After

heating, the milk was cooled quickly. The same result was attained by keeping the

milk at a temperature of 55° for 3 hours. Keeping it at that temperature for 2 hours

did not render the milk sterile.

Classification of dairy bacteria, H. W. Conn {Connecticut Stores Sta. Rpt. 1899,

pp. 13-68).—Detailed descriptions, including morphology and cultural and biochem-

ical characteristics, are given of over 100 species of bacteria isolated by the author

from dairy products during the last 10 years, together with an account of the collec-

tion of the bacteria, methods of isolation and study, and the classification and nam-

ing of the species. The bacteria are arranged in 10 groups, and tables devised for

the rapid identification of the species are given. The species or groups of closely

related forms most commonly found were Bacillus acidi lactici, B. lactis aerogenes, and

Micrococcus lactis varians. A list of references upon systematic bacteriology with

special reference to dairy species is given.

Inspection of Babcock milk-test bottles, IV. H. Jordan and G. A. Smith

{Xew York State Sta. Bui. 178, pp. 97-103).—The New York law relative to the test-

ing of bottles used in the Babcock test at creameries and cheese factories is given

and briefly discussed. The method followed at the station in the testing of the bot-

tles is given. Of 2,259 bottles tested, 76 were rejected. A list of creameries and
individuals sending bottles for examination in compliance with the law is given.

The volatile fatty acid content of Netherlands butter, L. T. Reicher

{ZUchr. Angew. Chem., 14 {1901), Xo. 6, pp. 125-128).—Analyses showing the

Reichert-Meissl number of butters examined covering several years.

Making sweet-cream butter {Xew York Produce Rev. and Amer. Creamenj, 14

{1901), Xo. 29, pp. 10-14)-—Reports from dairymen and others on the making and
marketing of butter from sweet cream.

The Belgium law covering the manufacture and sale of oleomargarine,

J. Wauters {Bui. Assoc. Beige Chim., 14 {1900), Xo. 11-12, pp. 453-475).—A reprint

of the law, and comments covering some results of analysis of butter and butter sub-

stitutes in Belgium.

The chemical changes in the manufacture and ripening of cheese, J. R.

Green {Jour. Roy. Agr. Soc. England, 3. ser., 11 {1900), pt. 4, pp. 674-093).—This is a

resume of the subject of the ripening of cheese, including the changes which take

place and the modern views regarding the causes of these changes, development of

special flavors, etc.

Changes in the fat during the ripening of soft cheeses, G. Fascetti {Staz.

Spec. Agr. Red., 33 {1900), Xo. 5, pp. 430-435).—The changes that occur in the fat

during the ripening of soft cheeses consist largely in the formation of soluble fatty

acids. These changes are more pronounced in pure cheese than in filled cheese.
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Melun cheese, A. A^ivien [Ind. Lait., S6 [1901), No. 6, pp. 43-45 ).—A description

of melun cheese, together with methods of manufacture and analyses of the product.
|

Cheese from g’oat milk, B. C. Bufpum {Amer. Agr., 67 {1901), No. 12, p. 361 ).

—

The present progress and the possibilities of the manufacture of cheese from the milk

of goats.

Making- cheese from heated milk, J. Klein and A. Kirsten {Milch Ztg., 30

{1901), No. 3, pp. 35-37 ).

—

In the experiments of making cheese from milk heated

to 90° C. the curd and cheese secured was greater than with milk not heated, owing

to a higher whey content.

VETERINARY SCIENCE AND PRACTICE.

Leucocytosis in experimental infections, E. Schlesigner {Ztschr.

Hyg. u. InfectionsJcrmik.., 35 {1900)^ No. 3^gN' —This article

contains a detailed account of a large number of experiments made by
the author for the purpose of determining the effect of hypodermic

inoculations of various pathogenic bacteria upon the number of the

leucoc}ffes. Among the bacteria with which experiments were made
may be mentioned the organisms of pneumonia, diphtheria, anthrax,

and tetanus. The total number of leucocytes and the relation of the

polynuclear cells to the lymphocytes was found to vary exceedingly in

rabbits. The number of white blood corpuscles varied from 1,000 to

2,000 per cubic centimeter in health. A reduction of the number of :

leucocytes after hypodermic injections was noted in only one case, ^

after about 4 hours. It was found that the appearance, intensity, and f

duration of hypoleucocytosis were variable, and that there was no rela- t

tionship between this process and the quantity or virulence of the

bacterial culture. In the process of leucocytosis the lymphocytes were
|i

most affected, while the polynuclear cells were only slightly decreased

in number. A hyperleucocytosis was often the only S3^mptom upon
J

inoculation. In cases in which recoveiy took place the h}^perleucocy- I

tosis reached its maximum on the seconder third day, and the number
|j

of leucocytes decreased to the normal veiy rapidly. In fatal cases the
jj

behavior of the white blood corpuscles was extremely variable.

In inoculations of anthrax cultures, leucocytosis exhibited two
|

phases, one in which the number of white blood corpuscles was slightly
;

i

decreased in cases which finally recovered, and somewhat increased in
||

fatal cases, and the second phase in which there was a great increase
i

in the number of white blood corpuscles in fatal cases and a slight * f

increase in convalescent cases. In immunizing experiments with

anthrax it was found that after the first injection of anthrax vaccine a 1
|

rather marked hyperleucocytosis took place.
I

The relative susceptibility of the domestic animals' to the con-

tagia of human and bovine tuberculosis, R. R. Dinwiddie {Arkan-

sas Sta. Bui. 63
j 4p2^. 37-65).—In this bulletin the author gives the

results of further experiments along the same line as those reported in
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Bulletin 57 of the Arkansas Station {E. S. K., 11, pp., 689-691). In the

previous experiments he used a crude tubercular material of human
and bovine origin, while in the present tests pure cultures of the tuber-

cle bacillus from these 2 sources were used for inoculation purposes.

During these experiments 10 cultures, 6 of bovine origin and 1 of

human origin, were employed, 8 or more cattle, sheep, and pigs being

subjected to the test. The cultures were in all instances isolated by a

preliminaiy passage through the guinea pig. As the culture medium
the author used 6 per cent glycerin beef serum, coagulated and steril-

ized at temperatures from 80° to 90° C. In sheep and pigs inocula-

tions were made in the bod}^ caviDv In cattle the inoculations were

made in this manner, and also directly into the substance of the lungs.

Seven calves, ranging in age from 2 to IT months, were inoculated

with sputum cultures, 5 in the body cavity, 1 in the lung, and 1 in the

trachea. None of these animals sutfered from any striking impair-

ment of health during periods of from 5 to 18 months, when they

were under observation. Three failed to respond to the tuberculin

test, 1 gave a doubtful reaction, and 3 responded positive!}". The
reaction to the tul)erculin test disappeared in all the calves within I|-

months after inoculation. In 2 cases the animals were reinoculated

with bovine cultures 1 year after receiving sputum cultures. Post-

mortem examinations showed conclusively that the numerous tubercles

were of recent origin, and had been caused by the recent inoculations.

These experiments indicated that repeated injections of tuberculin and

previous inoculations with sputum cultures had no immunizing effect,

and that the sputum cultures apparently produced only a temporary

form of the disease. The author believes that whatever may be

determined the most common means of natural infection in cattle,

unsanitary surroundings are in nearly all cases of great importance.

The author used 6 sheep in determining the effect of sputum cultures

on these animals. The sheep which survived were kept for about a

year and examined, after having given a positive reaction to tubercu-

lin. Similar inoculations were made on sheep with bovine cultures.

The results obtained from these comparative tests were similar to

those obtained with cattle, with the exception that the sheep exhibited

a rather high degree of susceptibility to tuberculosis produced by
inoculation.

In previous experiments on pigs, no excess of virulence of the

bovine tubercle over that of man was noted. In comparative tests

with pure cultures, the difference in the effects of the sputum and

bovine cultures were almost as well marked as in the case of sheep.

The general results of these experiments may be summarized as

follows: Pigs, sheep, and cattle possess a varying degree of suscepti-

bility to tubercle bacillus of human origin, cattle being most resistant

and pigs least so. In pigs only were genuine cases of chronic tuber-

culosis developed by inoculation with human tubercular material.
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Sheep were found to be somewhat more susceptible than cattle, as j«

evidenced by the larger lesions and the permanence of the tuberculin l i

reaction. All three species were found to be highly susceptible to
I

'

cultures of bovine origin. In the case of cats, only two were tested.
;

The effects were about the same, being slight in either case. The sus-
'

ceptibility to tuberculosis produced by inoculation in the domestic '

animals does not correspond strictly to the extent of the naturall}^

acquired disease. Among the other factors which may be important '

in determining this matter, the author attributes weight to the bad ;

ventilation in stables.

Tuberculous cows and the use of their milk in feeding calves,
,

C. S. Phelps {Connecticut Storrs Sta. Bpt. 1899^ pp. 150-167).—The
|

author continued experiments with 4 cows upon which a report has

been previously noted (E. S. R., 11, pp. 890, 891). These cows had

been under observation for years. Detailed statistics concerning i

'

the history of the cows and of the calves which were fed upon their
i

milk are presented in tabular form. One of these cows gave no reac- i

tion to the tuberculin test since January, 1897, a period of 3^ years.
;

i

The second cow responded to the test in December, 1899, but failed to i-l

respond on March 20, 1900. The third cow showed a reaction in June,

1899, but did not respond when tested in December, 1899, and on
,

i

March 20, 1900. The fourth cow failed to respond to tests which were i

:

given in the years 1899 and 1900.

During a greater portion of the 3i years, the milk from the 4 tuber-
i

culous cows was fed to calves. In some cases the calves were fed until i

they were a year or more of age; and in most of the experiments they '

,

were confined in the same stable with the cows and exposed to the

contraction of tuberculosis by ordinary contagion. A detailed history
;

is given of each feeding experiment, the general results of which may
|

,

be summarized as follows: i

During the first 2 years only 1 secondary case of tuberculosis devel- '

I

oped. This case appeared about 25 months after the cows were pur-

chased. During this time 4 animals were fed from the milk of the !

cows for periods ranging from 12 to 18 months. At the same time ;

the experimental calves were closely associated with the cows. The
experience of the first 2 years indicated, therefore, that when tuber-

culosis exists in a cow in its incipient stages, the liability of its trans- f
mission by milk or otherwise to calves which are associated with the

cows is quite limited. During the succeeding year and a half different i

results were obtained. From August, 15, 1898, to March 20, 1900, '

5 animals were fed upon the milk of these cows, and all .5 contracted

tuberculosis. Two of these cases developed in calves 3 months old,

and the other 3 in calves from 12 to 18 months old. The physical con-

dition of the cows indicated that the disease had become much more

generalized, at least in 3 cases.
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During the first 2 years it was impossible to diagnose tuberculosis

in the cows by physical symptoms, except doubtfulty in one case.

During the following year and a half, however, phj^sical examination

gave good evidence of the disease in 3 out of the 4 cows. The fact that

no case of tuberculosis appeared in the calves until they had been fed

upon the milk of these cows for from 1 to li years, and had been almost

constantl}^ associated with them, indicates that there is little danger

from the transmission of tuberculosis during its earlier stages.

Serum diagnosis of tuberculosis in cattle, S. Arloing {Jour. Med.

Yet. et Zootech.., 5. ser.^ Jp {1900).,

2

)
—The author conducted

3 series of experiments for the purpose of determining the action of

blood serum in agglutinating quantities of tubercle bacillus. In the

first series the serum was prepared from the blood of calves, in the

second from the blood of healthy cattle, and in the third from the

blood of adult tuberculous cattle. In the first series of experiments

the blood of 30 calves was tested with reference to its agglutinating

power; the calves were from 5 to 8 w^eeks old. From none of the

calves was a serum obtained which would agglutinate quantities of

tubercle bacillus, even in the proportion of 1 drop of the serum to 2

drops of the culture. In the second series of experiments 50 adult

cattle were utilized, from which serum was prepared and mixed with

homogeneous cultures of the tubercle bacillus, in the proportions of 1

to 5 and 1 to 10. In no case did the serum produce agglutination in

the proportion of 1 to 10, while in the proportion of 1 to 5 the serum

^ from 24 out of 50 subjects had a more or less pronounced agglutinating

effect. In the third series of experiments the author studied the serum

of TO tuberculous cattle. Of this number of experimental animals 69

furnished a blood serum with agglutinating power when mixed with

quantities of the tubercle bacillus in the proportions of 1 to 10 and 1

to 20. In the remaining cases the agglutinating power was not pro-

nounced in mixtures of 1 to 5. The author attempted to determine

whether there was a definite relation between the intensit}^ of the

agglutinating power and the extent of the tubercular infection. Such

relation was not apparent. From these experiments it is concluded

that, as a general rule, the blood serum of a tuberculous animal has

the power of agglutinating the tubercle bacillus in homogeneous cul-

tures in the proportion of 1 to 10. An animal of which the blood has

such power ma}" therefore be considered tuberculous. This test may
be used in checking the results from tuberculin tests and may also be

applied independently.

The hereditary transmission of tuberculosis through the pla-

centa, G. d’Arrigo {Centbl. Bakt. ti. Par., 1. Mt.,‘28 {1900), No. W,
2>p. 683-691).—In order to secure evidence of the hereditaiy transmis-

sion of tuberculosis, the author conducted two series of experiments,

in one of which guinea pigs were allowed to become pregnant after
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inoculation with tiiherclc bacillus, while in the other series the guinea

pigs were inoculated during pregnancy. The results obtained may be

summarized as follows:

Guinea pigs which became pregnant during the process of tubercu-

losis, aborted in onl}^ a few cases. In the placenta and foetus of guinea

pigs which were killed on the sixteenth day of pregnancy, tubercle

spores and bacilli were found in various lesions. From the location

of these -lesions it would appear that the tubercle bacillus made its way
through the placenta from the blood of the mother and was enabled to

establish itself in the tissue of the foetus only after the lesions had

been produced by the circulating tuberculin of maternal origin. In

the young of tuberculous guinea pigs, pathological lesions were found

rather abundantly, especially in the liver. The young animals soon

became emaciated and died ultimately of tuberculosis. A bibliography

of the subject is appended to the article.

Experimental tubercular mammitis in cows and goats during

lactation, E. Nocard (Rec. Med. Yet.., Paris., 8. ser., 7 {1900)., No. 23.,

pj). 721-727).—It had already been determined that inoculation of

anthrax cultures into the milk sinus produces death within a few days

and that a similar inoculation in animals which had been previously

vaccinated against anthrax did not produce the disease in such animals;

but it was observed that the anthrax bacillus persisted indefinitely in

the milk ducts in a virulent form, and that ultimately^ the animal suc-

cumbed to toxins produced by these bacilli. The author had, therefore,

already established the possibility of the persistence and multiplication

of bacilli in the secretions of an animal which was perfectly immunized

against the bacillus. The absence of an antitoxic power of an immun-
ized organism was also noted. In the experiments with the tubercle

bacillus, the author made use of a cow and a goat in the period of lac-

tation. For producing inoculation it was found sufficient -to inject a

small quantity of a virulent culture of the tubercle bacillus in such a

manner as not to produce any lesion of the mucous membrane. A
tubercular mammitis of rapid course was produced and death resulted

within a few weeks. A study of these cases, however, demonstrated

that death was the result of intoxication, not of a generalization of

tuberculosis. A high temperature was shown in both the cow and goat,

being from 10 to 11° C. in the former and 10 to 12° in the latter.

The author concludes from his experiments that the active mammary
gland is the most favorable of all living tissues as a culture medium
for tubercle bacillus and that for studying tubercular intoxication it is

sufficient to make inoculations into the teat of an active mammary
gland.

The diagnosis of anthrax and the destruction of anthrax

carcasses, Meyer {Berlin. Thierdrztl. Wchnschr.^ 1900., No. j)p-

579-582).—In a series of observations on the reliability of various
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methods for diagnosing anthrax, the author found that the bacterio-

logical method and the microscopical method of recognizing the anthrax

bacillus in the blood are rendered difficult when the anthrax carcass is

allowed to decompose to some extent before the examination is made.

In order that the microscopical examination of the blood may be relia-

ble, such examination should be made immediate^ after death. In the

hands of experienced practicing veterinarians, mistakes in the diagnosis

of anthrax are perhaps seldom made from judging external symptoms;

but in order that the diagnosis should be certain, the author believes

that a microscopical examination of the blood should be required by law.

It is recognized that the difficulties of preventing the spread of anthrax

are increased after opening the bodies of dead animals. Detailed direc-

tions are therefore given for the destruction of such carcasses.

Experimental researches on symptomatic anthrax; immuniza-

tion, E. Leclaixche and H. Vallee {Ami. Imt. Pasteur^ IJf, (1900)^

jpo. <§, pj)- 013-53Jf).—The author conducted experiments in the immu-
nization of animals against this disease according to three different

methods—inoculation with virus vaccine, pure cultures, and immuniz-

ing serum. It had already been shown that inoculation with cultures

of Bacterium chauvmi heated for 2 or 3 hours to a temperature of

80 to 85° C. did not kill the experimental animals. The virus vaccine

of Lyon is prepared from virulent fluid collected from the tumors of

infected animals. This fluid when desiccated at a temperature of 37°

C. gives a brown powder which incloses virulent spores. One part of

the powder is then mixed with two parts of water and the vaccine for

the first inoculation is obtained by heating for T hours at a tempera-

ture of 100 to 104:° C. The vaccine for the second inoculation is

obtained b}^ heating at a temperature of 90 to 94:° C. for the same
length of time.

The tumors of infected animals occasionally contain other organisms

beside that of symptomatic anthrax. In order to prepare pure vac-

cines it is necessaiy to make use of blood drawn from the heart or

large vessels immediately after death. In the use of pure vaccines it

was found that a vaccine obtained b}" heating to a temperature of 102°

may be inoculated in young guinea pigs in doses of 0.05 gm. without

producing death. The vaccine obtained bv heating to a temperature

of 92° C. killed guinea pigs when inoculated in the same sized doses.

Cattle which were inoculated with heated cultures acquired an immunity
which enabled them to resist subsequent inoculation with virulent cul-

tures in doses of 0.02 gm. Animals which were inoculated successively

with heated and nonheated cultures were found to possess complete

immunity. Nine days after intramuscular inoculation of virulent fluid

from infected animals, it was impossible to note any reaction, while

the check animal died within 36 hours.

The authors conclude from their experiments that powdered vac-

cines prepared according to Arloing and Cornevin are not attenuated,

22065—No. 11 7
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and that tbov contain iininoditied spores. Their special properties are

supposed to lie due to an alteration of the toxin under the influence

of heat. It was found possible to prepare pure powdered vaccines.

Vaccination of cattle ina^^ lie efl'ected by the use of pure cultures

heated to a temperature of 70° C. for 2 hours. The partial immunity
thus produced ma}^ be completed by inoculation with a pure cidture

which has not l)een subjected to heat. Animals thus treated resist

large doses of virulent fluid without reaction. This method has the

advantage of being convenient and practical. The horse and goat

treated with repeated intravenous injections of virulent fluid or pure

cultures produce an immunizing serum which is possessed of prevent-

ive properties. It confers only a temporary immunity, and when
mixed with virus, neutralizes the efi'ects of the latter without produc-

ing permanent immunity.

Practical experience in vaccination against hog cholera, Graul
(Berlin/ ThlerdrztJ. Wchnschr., 1900, No. J/9,p]). 577-579).—lx\ the

present article, the author conflnes his attention to the three problems

concerning the duration of immunit}", indemnity for loss caused by
inoculation, and inoculation b}^ stock owners. According to the

author’s observations, the period of immunity produced by ordinary

inoculation methods does not extend beyond 6 or 7 months. It is

thought desirable, if possible, to bring about an immunity which will

endure for a full jmar. In some instances, losses occurred as a direct

result of preventive inoculation. The author believes that the ques-

tion of indemnity for such losses must ultimately be regulated in a

legal manner. On the question as to whether untrained individuals

shall be allowed to inoculate animals, the author takes the position

that this is very undesirable. Trained veterinarians are sufiiciently

numerous in all localities to be readily secured for this work in cases

of emergency, and far better and more satisfactory results are obtained

when such persons are engaged for the work than when inoculation is

left in the hands of more or less irresponsible individuals.

Preventive and curative inoculations against hog cholera, T.

Kitt (Monatsh. Prakt. Thierh., 12 (1901), No. 2-3, ^j). 87-100).—The
author presents a critical historical account of the various methods

which have been adopted in producing immunity against this disease.

It is stated that Susserin brings about a cure for hog cholera in many
cases, and that when inoculated for protective purposes an effective

immunity is produced. The use of attenuated pure cultures of hog-

cholera bacillus for producing immunity against the disease is safe

only in the hands of trained veterinarians. The substance known as

Porcosan has been placed on the market with claims for its power in

producing immunity against hog cholera. It was found, however, to

contain living hog-cholera bacilli, and is therefore not to be recom-

mended.
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The glanders bacillus and glanders tubercle, G. Mayer {Oentbl.

BaU. u. Far., 1. Alt., ^8 {1900), No. W. pp. 073-683, pi. i).—The
author presents a critical historical review of the literature relating to

the structure of the glanders baciilus and the tubercles formed by its

action. During his experiments pure cultures of glanders bacillus

were injected into the bod}y cavity of guinea pigs. It was found that

the floating portion of such cultures could not be relied upon to pro-

duce acute cases of glanders. In order to accomplish this it was nec-

essary to employ cultures from agar bouillon, rubbed up in a mortar

with sterile butter. After inoculation with material prepared in this

way death occurred within from 18 to 42 hours in the case of the most

virulent cultures and after from 4 to 11 days in the case of less viru-

lent cultures. In isolated specimens of the glanders bacillus, club-

shaped swellings were observed at either end. In clusters of the

bacillus club forms were more abundant on rods which occupied a

peripheral position. The general appearance and the behavior of the

bacillus were the same as in the case of streptothrix. The glanders

bacillus was observed to penetrate into the l3miphatic vessels and

mesenteries. After escaping from the bod^" cavity the bacilli made
their w^av at once into the tymph cavities. In some animals an exten-

sive accumulation of wandering cells was observed in the spleen.

Tubercle-s produced b}" the glanders bacillus were characterized b}- the

rapid accumulation of such cells, which soon became veiy similar to

epithelial cells. After the formation of such tubercles the tissue is

rapid!}" broken down by the action of the glanders toxin.

Experimental aspergillosis, T. A. Rothwell {Jour. Path, and
Bad.A {1900), Ab. l^pp. 3Fb^,pl. l,figs. J).—Intraperitoneal, subcuta-

neous, and dermic inoculations of Aspergillms niger and A. funiigatus

were made by the author in guinea pigs and rabbits. The detailed results

of these experiments were tabulated for the purpose of comparison.

The majority of experiments were made by means of intraperitoneal

injections, this method being considered preferable to intravenous

injections on account of the possibility of producing embolism by the

latter method. The results of such inoculations consisted essentially

in the formation of tubercles of various sizes in difi'erent organs. The
tubercles consisted in the proliferation of the connective tissue cells

which ultimately gave rise to .small translucent bodies. During the

later stages of development of these tubercles, there was a noticeable

infiltration of polynuclear leucocytes. Both species of Aspergillus

were found to be capable of producing lesions which resembled one

another, but injections oi A. furnigatw^ caused death while those of

A. rtiger did not. Both organisms were shown to be capable of germi-

nating in the living tissues. A. funiigatus is considered more patho-

genic than A. niger.

i
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Investigation of diseases in poultry, E. F. Pernot
( Oregon Sta. li

Bui. -i)'—The author made a study of avian tubercu-
||

losis in poultry. Experiments in inoculating guinea pigs with tuber- -|i

culous material from the intestines and liver of a diseased hen gave
negative results. In one case where 6 hens died of tuberculosis one

|(

was examined and found affected with a generalized form of the dis- t

ease. The digestive tract was evidently the original focus of infection U
in this case, as shown by the numerous tubercles in the intestinal jl

walls. These tubercles ultimately break down, and the disease may
|||

therefore be spread in the intestinal passages. It is recommended J
that all fowls which die of tuberculosis should be deeply buried or j!

burned. The author studied also one case of tuberculosis of a hen’s leg.
j

I

In the treatment of catarrhal roup, the author obtained good results |i

from the use of a 2 per cent solution of permanganate of potash and
j

water. In administering this treatment the head of the fowl was !

plunged into the solution and held there for a short time. The result

of this immersion is ordinarily violent sneezing, which forces the I

solution through the nasal passages. The same solution may be
|

diluted with 4 times its bulk of water and given to the fowls to drink.

Favus of fowls may be treated by removing the scales from affected
j

birds and applying an ointment made of vaseline and 2 per cent car-

bolic acid. The treatment recommended for scabies of poultry consists I

in removing loosened scales by soaking in warm water and soap and
|

the subsequent application of an ointment made of balsam of Peru, at

the rate of 1 or 2 drams to 1 oz. of vaseline.
[

The author reports serious losses among young chickens, especially I

incubator chickens, from pneumonia and congestion of the lungs.

These diseases were apparently brought about from overcrowding in

the brooders and from exposure to cold when allowed to come out of

the brooder houses. As a remedy for this difficulty, the author recom-

mends any deyice which will prevent the young chickens from hud-

dling too closel}^ together and becoming overheated. In one instance, i

where a device of this kind was used, 99 per cent of the chickens were

raised. A rather heavy loss of incubator chickens was occasioned in

some parts of the State by indigestion, due to improper feeding and

to feeding too soon after hatching.

Tetanus, E. Mathews {Jour. Comp. Med. and Vet. Arch., 21 {1900), No. 12, pp.

741-743).—The author treated 4 cases of tetanus by hypodermic injections of woorara

wdth good results in 2 cases, while in the other 2 cases the quality of the drug was , !

believed to be inferior.

The source of tuberculosis in farm animals, R. R. Dinwiddie {Arkansas Sta.

Bui. 63, popular ed., pp. 69-73).—A brief popular form of Bulletin 63 (p. 1084). f

The value of serum reactions for the early diag’nosis of tuberculosis, S.

Arloing and P. Courmont {Deut. Med. Wchnschr., 26 {1900), No. 48, pp. 766-769).—
This article contains a report of observations on the agglutinating power of blood
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serum from tuberculous patients. A more or less marked agglutination was produced

by mixtures of such serum in proportions varying from 1 to 5, to 1 to 20. The most

marked agglutination was produced from serum from incipient cases of tuberculosis.

Coiidemning' tuberculous animals, G. Mazzixi {Gior. R. Soc. Accad. Teh Ital.,

49 {1900), No. 49; pp. 1165-1168).—Brief suggestions on the extent to which tuber-

culous animals should be destroyed.

Tuberculosis in dog’s, G. Petit and J. Basset {Rec. Med. Vet., Paris, 8. ser., 8

{1901), No. 1, pp. 5-13).—This article contains detailed statements of the post-

mortem findings in dogs which died of tuberculosis. The authors found evidence of

tubercular pleurisy and pericarditis. The liver and kidneys were frequently affected.

In the lungs the tubercles ultimately degenerated, leaving a cavity without caseous

formation.

The leucocytes in tuberculosis, C. Achard and M. Lceper {Compt. Rend. Soc.

Biol. Paris, 52 {1900), No. 39, pp. 1066, 1067).—In cases of tubercular arthritis the

authors found in the serum a predominance of the lymphoid elements, there being

96 lymphocytes, 4 mononuclear, and 2 polynuclear elements to the 100 elements.

When tubercular arthritis was produced experimentally, a temporary phase of

increase in the number of polynuclear elements was noted, but the mononuclear

elements ultimately became much more numerous. The same conditions were

found to prevail in cases of generalized tuberculosis produced experimentally by
intravenous inoculations.

Results obtained from inoculation against Texas fever, Scheibel {Monatsh.

Pral't. Thierh., 12 {1901), No. 2-3, pp. 108-121).—The author presents in a brief form

the remits thus far obtained by different investigators in producing immunity against

this disease. A bibliography of the subject is appended to the article.

Report of 10 cases of parturient paresis treated by potassium iodid, G. H.
Roberts {Indiana State Bd. Agr. Rpt., 49 {1899-1900), j)p- 699-701 ).—The author

tabulates the history of these cases, in which the Schmidt treatment was adopted.

Three of the cases died, while the other 7 recovered.

Measures to be adopted in controlling foot-and-mouth, disease, J. Dupuy
{Bui. Min. Agr. \_France'], 19 {1900), No. 2, pp. 183, 184).—It is reported that foot-and-

mouth disease occurred during the past year in an epizootic form of unusual severity.

The present article is in the nature of a circular stating the sanitary measures which
promise to give the best results in controlling the disease.

Foot rot in sheep, G. C. Bellinger {Agr. Gaz. New South Wales, It {1900), No.

12, pp. 1118, 1119).—Brief notes on the nature and cause of this disease. An abun-

dance of wet grass is believed by the author to be conducive to a somewhat trouble-

some form of foot rot.

Hog cholera and its treatment, G. d’Utra {Bol. Agr. Sao Paulo, 1. s.r., 1900,

No. 5, pp. 318-331).—The author gives a brief account of the geographical distribution

of this disease, together with a discussion of the various names by which it is known
in different countries. The different forms are described by means of the symptoms
and pathological lesions. Preventive vaccination is recommended as the only means
of successfully combating the disease.

Hog cholera cure {Indiana State Bd. Agr. Rpt., 49 {1899-1900), pp. 336, 337).—

A

brief popular account on the worthlessness of patent medicines in the treatment of

this disease and the practical hygienic measures which should be adopted.

Combating swine plague and hog cholera, Schreiber {Berlin. Thierdrztl.

Wchnschr., 1900, No. 50, pp. 589-593).—The author conducted experiments for the

purpose of determining whether these two diseases could be produced experimentally

at will, and also to determine the relationship of the diseases to each other. Experi-

ments were made on young pigs from 4 to 10 weeks old. These experiments indi-

cated that both swine plague and hog cholera may be produced by intrathoracic and

intraperitoneal inoculations and also by feeding with diseased tissue. The author
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was unable to produce either hog cholera or swine plague by subcutaneous injections

of virulent pure cultures. It was also found that hogs which had recovered from hog
cholera possessed no immunity from swine plague; or where such immunity was
observed, it was of only short duration.

Dourine of horses, J. Marek [Ztschr. Thiermed., 4 {1900), No. 6, pp. 401-443,

Jigs. S).—The author made extended studies of the pathological lesions produced by
this disease. Especial attention was given to the brain, si)inal cord, and spinal

nerves. These studies failed to show any trace of an inflammatory process in any
part of the central nervous system. In the posterior columns of the spinal cord a

secondary degeneration of nervous tissue was noted. In long-standing cases certain

pathological changes were noticed in the peripheral nerves and in the spinal cord,

but it is believed that these changes could not be the cause of the symptoms usually

observed in cases of dourine.

Malig-nant oedema in horses, Frohner {Monatsh. Prakt. Thierh., 12 {1901),

No. 2-3, pp. 100-103).—The author gives a detailed account of the symptoms and
post-mortem findings in this disease in horses.

Dog- distemper, E. Zscuokke {Schweiz. Arch. Tierli., 42 {1900), No. 6, pp. 241-248,

fig.l).—The author describes in detail the symptoms of this disease. It is stated

that the form which was studied l)y the author was not what is ordinarily known as

dog distemper, but it is correctly called gastritis hsemorrhagica. Numerous remedies

were tried in the treatment of the disease without striking results. It was found

that the most that could be hoped for was an alleviation of the more pronounced

symptoms by careful dieting and nursing.

A method of demonstrating the capsule in all species of bacteria, I. Boni

(
Centbl. Balt. u. Par., 1. Aht., 28 {1900), No. 20, pp. 705-707).—This method consists in

staining the bacteria in carbolfuchsin or other anilin stains, then drying and wash-

ing with water and a secondary staining with methylene blue. By this method the

author was able to demonstrate the capsule in a considerable variety of bacteria,

including the micro-organisms of anthrax and glanders.

The disappearance of the so-called bactericidal action of blood serum on
account of the addition of nutritive substances, Finkh {Centbl. Bakt. u. Par.,

1. Abt., 28 {1900), No. 20, pp. 694, 695).—The author experimented with the micro-

organisms of anthrax, typhus, and cholera. Freshly drawn rabbit serum -was used

for this purpose, and it was found that by the addition of peptone sugar the serum

was rendered entirely inactive toward the anthrax bacillus.

The antibacterial action of the serums of animals treated with arsenic and
creosote, E. Wiener

(
Cornpt. Bend. Soc. Biol. Paris, 52 {1900), No. 39, pp. 1073-1075 ).

—

The author conducted experiments on rabbits and dogs. These animals received

injections of arsenic and creosote and their serums were later examined with refer-

ence to their action toward the micro-organisms of typhus and cholera. It was

found that a preliminary treatment with arsenic or creosote considerably increased

the action of protective substances which normally exist in the organism.

The theory of disinfection, H. Marx {Centbl. Pali. u. Par., 1. Abt., 28 {1900),

No. 20, pp. 691-693).—The author had previously demonstrated that the virulence of

pathogenic bacteria disappeared with the disappearance of the Babes-Ernst bodies.

Experiments were conducted for the purpose of determining whether these bodies

were immediately affected by various disinfectants. It was found that corrosive

sublimate and carbolic acid produced the complete disappearance of the Babes-Ernst

bodies and that these structures were also destroyed by subjection to the tempera-

ture of boiling water. Experiments in disinfecting the hands indicate that the

bacteria were not always completely destroyed but that the Babes-Ernst bodies were

partially or completely annihilated.

The conditions of disinfecting by means of formalin fumes, G. Spengler

{Centbl. Bakt. u. Par., 1. Abt., 28 {1900), No. 20, pp. 704, 705).—In experiments
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with this substance the author found that the disinfecting power of formalin wa.s

considerably diminisbed in rooms tilled with an unusually moist atmosphere. The

rhost effective action of formalin in the destruction of tubercle bacillus was obtained

when from 0.5 to 1 i>er cent of formic acid was added.

Experiments with Itrol and Actol, Franz (Monafsh. PraJd. Thierh., 12 {1901),

Xo. 2-^3, pp. 104-107 ).—The author obtained good results from the use of Itrol in

cases of hstula, dermatitis, and long-standing wounds. It was found that Actol

could be used in intravenous injections in cases where the colloidal silver prepara-

tion had been used with good results.

AGRICULTURAL ENGINEERING.

Wcter measurements, B. C. Buffum ( Wyoming Sta. Rjjt. 1900^

pj). 16).—The measurements of the duty of water in irrigation given

in this article are the same as those reported in Bulletin 81 of this Office,

(E. S. R., 1:2, p. 295), with the addition of observations during 1899 on

the amount of water necessaiw to produce a maximum crop, and the

results of tests of two subirrigation systems at the station. The

results of the experiments on the amount of water necessaiy to pro-

duce a maximum crop were inconclusive, since the largest amount of

water applied was apparenth" insufficient to produce this result.

“ Sod land required more water than was necessary on older cultivated

soil, and the largest amount of water applied was not excessive.”

Two s}^stems of subirrigation have been under observation at the

station for a number of years. “One of these consists of an iron pipe

2 in. in diameter and 900 ft. long, used on the campus for irrigating

trees. This pipe has given veiy satisfactory results, but it has not

been practicable to measure the amount of water used in it. The
other system consists of one-half acre on the experiment farm which

is underlaid with porous tile. Lines of 1 in. tile are placed 18 in.

deep and at distances of 20 ft. apart. These lines of pipe join 6 in.

mains extending around the plat, which serve as feed and drain pipes.”

The results obtained in subirrigating wheat in 1899 are
, reported.

The results of these experiments and of the general experience of the

station with subirrigation “do not indicate that extraordinary crops

are produced by this method of applying water, or that it is econom-

ical from the standpoint of the amount of water required to produce

a crop. More water was used on the subirrigated land last season than

on an}’ other plat on the farm except one small field of alfalfa.”

Experiments in road surfacing, C. H. Pettee {Wmo Hampshire
Sta. Bui. 77, pp. llpi-160, figs. 2).—In continuation of previous work
(E. S. R., 9, p. 797) the author made comparative tests during 2 }’ears

of various surfacing materials, including gravel of difi'erent kinds,

screened and unscreened, clay, sand, point rock, and stones 2 to 6 in.

through, applied during the spring of 1898. The difierence between
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macadam, gravel, and earth roads is briefly explained, and th-' more ij

important results of the experiments and observations reporih^ ire
|

summed up as follows:
||

“ (1) Country towns should do more surfacing, using the best materials available.
|

“(2) Sand should be removed from the gravel employed, and all gravel should be I

as uniform as possible.
|j

“(3) Labor-saving machinery should be utilized to reduce expense.
i

“('I) Combinations of natural materials should be tried when the conditions are

favorable. ’
’

1

I

Cultivation and irrigation in the western district (New South Wales)
,
C. H.

Gorman {Agr. Gaz. New SouthAVales, 11 {1900), No. 8, pp. 632-634)

^

Irrigation of oranges in Syria, M. Ringelmann {Jout. Agr. Prat., 1901, I, No. 3,
'\

pp. 91-93, figs. 5).—The use of various kinds of pumps for raising the underground
water is discussed.

i

Treatise on the law of irrigation, covering all the States and Territories,
|

with an appendix of statutory law, J. R. Long {St. Paul: Keefe-Davidson Law
j|

Book Co., 1901, pp. 526).
j

Ingenious water wheels, W. Fawcett {Sci. Amer., 84 {1901), No. 7, p. 104, figs.
|

<5).—Descriptions are given of a number of devices for lifting w-ater by means of
|

water wheels and windmills in Nebraska.
[

Daily river stages at river gage stations on the principal rivers of the Ij

United States {JJ. S. Dept. Agr., Weather Bureau Doc. 227, pp. 83).—This is Part VI r

of a series of reports on river gage readings begun by the Signal Service in 1858 and I

continued by the Weather Bureau. It covers the years 1896, 1897, 1898 and 1899.
|

“River stations are maintained by the Weather Bureau for the purpose of making
|

forecasts of river stages in the interest of navigation, and of issuing flood warnings in '

cases of dangerous rises. Daily gage readings are made at stations located on the i

various watersheds, and are collected by telegraph at 32 centers. ...
‘

‘ The tabulated gage readings are preceded by a statement which includes the loca-

tions of stations, descriptions of gages and bench marks, heights of danger lines, low-
||

water, and flood marks, and other data, for the various river stations whose gage read-
|

ings are included in the tables. The gage readings are arranged by river systems, and
j

are preceded by two indexes—one alphabetical, with respect to the stations, and the
;

second following the arrangement of the text.
’

’
I

The hydrography of Allegany County, F. H. N:^well {Maryland Geological
|

Survey, Allegany County. Baltimore: Johns PLoptkins Press, 1900, p>P- 233-251, pis. 5, !

fi,g.
1 ).—The hydrographic features of the county are briefly described and the results

jj

of gagings of the Potomac River at Cumberland during 1895, 1896, and 1897 are

reported. Estimates of the monthly discharge of the river at that point are given,
|

with discussions of the pollution of the Potomac and its tributaries, and the utilization
!

of the water for municipal supplies and manufacturing purposes. (

On the influence of plant cover on the flow of streams, E. Wollny {Meteor. |

Ztschr. [Vienna'], 17 {1900), No. 2, pp. 491-504). \

Second Biennial Report of the State Engineer to the Governor of Utah, I

1899 -1900
,
R. C. Gemmell {pp. 100, pis. 7, map 1).—This report contains descrip-

j

tions of plans of State irrigation works, a record of stream measurements, an account
|

of irrigation investigations made in cooperation with this OflEice,^abrief discussion of |

the State irrigation laws, the provivsions of a proposed law relating to irrigation and I

water rights, and a table showing the discharge over Cippoletti trapezoidal weirs of •

;

different dimensions.

Trials of agricultural machinery at Ultuna: Automatic drinking devices,

G. Timberg {Landtmannen, 11 {1900), No. 34, pp. 549-550).

U. S. Dept. Agr., Office of Experiment Stations Bui. 86, p. 197 (E. S. R., 12, p. 895).
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Tria''s of agricultural machinery at Alnarp: Harrows and cultivators, A.

[ {Landtmannen, 11 {1900), Nos. 22, pp. 345-351; 24^ pp- 383-386).

^cultural implements at the Paris International Exhibition, 1900, F.

S. Courtney {Jour. Roy. Agr. Soc. England, 3. ser., 11 {1900), p>t. 4 , pp- 653-673, Jigs. 3).

Borsig electric plow {Sci. Amer. Sup., 51 {1901)., No. 1309, p. 20988).

Road making materials of Pennsylvania, M. C. Ihlseng {Pennsylvania Dep)tl

Ayr. Bui. 69, pp. 104, pis. 13, Jigs. 5, map 1).—This bulletin considers in detail the

location, distribution, and comparative merits of the materials available for road

making in Pennsylvania, and contains suggestions for the construction, maintenance,

and repair of road surfaces.

Culverts, drainage, and road construction, W. R. Goit {Kansas State Bd.

Agr. R])t. 1899-1900, pp. 648-656, Jigs. 10)

.

—This is a popular discussion of the

importance of good roads and a brief explanation of various methods of road drain-

age, construction, and maintenance.

The Laramie cement plaster industry, E. E. Slosson and R. B. Moudy
(
lU^om-

ing Agr. Coll. Rpt. 1900, pp. 18, p>l. 1).—This article gives a brief description of the

Laramie gypsite deposit, discusses the chemistr}- of cement plaster, and reports obser-

vations on the manufacture of cement plaster at Laramie, and tests of the effect of

sand on the crushing strength of plaster, as veil as of the effect of various retarders

and accelerators on the time of setting.

STATISTICS—MISCELLANEOUS.

Eleventh Annual Report of Arizona Station, 1900 {Arizona Sta. Rpi. 1900,

pp. 138-186).—This contains a report of the director on the work, staff, and publica-

tions of the station, including notes on additions to the experiment station farm, the

date-palm orchard, range improvement, and on the needs of the station; a financial

statement for the fiscal year ended June 30, 1900, and reports of the heads of depart-

ments, parts of which are noted elsewhere.

Twelfth Annual Report of Connecticut Storrs Station, 1899 {Connecticut

Stores Sta. Rpt. 1899, pp. 223).—A financial statement for the fiscal year ended June

30, 1899, a report of the director reviewing the work of the station during the year,

and miscellaneous aidicles noted elsewhere.

Report of Florida Station, 1899 and 1900 {Florida Sta. Rpt. 1899 and 1900,

pp. 76).—The report of the director deals with changes in the governing board and
the station staff, the different lines of station work, publications of the station, and
additions to station equipment. Financial statements are given for the fiscal years

ended June 30, 1899 and 1900. Departmental reports, parts of which are noted else-

where, are included.

Annual Report of Minnesota Station, 1900 {Minnesota Sta. Rpt. 1900, pp.

XXVJN746).—The report proper contains the organization list of the station, a finan-

cial statement for the fiscal year ended June 30, 1900, and a general review by the

director of the work of the different departments and of the experiment farms at

Crookston, Grand Rapids, and Coteau. Reprints of Bulletins 65-68 of the station on
the following subjects are included: Soil investigations (E. S. R., 11, p. 1018), beetles

injurious to fruit-producing plants (E. S. R., 12, p. 166), investigation in milk pro-

duction, feeding dairy cows (E. S. R., 12, pp. 479, 484), and subexperiment farms

(E. S. R., 12, p. 627). A meteorological record (noted elsewhere) is appended.

Annual Report of South Dakota Station, 1899 {South Dakota Sta. Rpt. 1899,

pp. 6-8).—Brief abstracts of Bulletins 61-64 of the station and a financial statement

for the fiscal year ended June 30, 1899.

Annual Report of South Dakota Station, 1900 {South Dakota Sta. Rpt.

1900, pp. 20-34) .—A general account of the work of the station during the year is

22065—No. 11 8
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given in the reports of tlie director, agriculturist, horticulturist, chemist, entomolo-

gist and botanist, and the zoologist and veterinarian. A financial statement for the

fiscal year ended June 30, 1900, is included.

Annual Report of Virginia Station, 1900 ( Virginia Sta. llpt. 1900, pp. 14).

—

This includes the organization list of the station, a report of the director containing

mainly a summary of the bulletins issued during the year, a financial statement for

the fiscal year ended June 30, 1900, and brief departmental reports.

Thirteenth. Annual Report of West Virginia Station, 1900 ( TTesi' ]4rginia

Sta. llp)t. 1900, p>p- 24)-—A financial statement is given for the fiscal year ended June

30, 1900. The report of the director reviews at some length the different lines of

station work, and summarizes briefly some of the results of investigations previously

reported. A table is given showing the cpiantity and value of commercial fertilizers

sold in the State during the last 5 years. Brief statements are made on the results

of experiments on the effect of pressure in the i^reservation of perishable food stuffs

and on methods of preserving eggs.

Tenth Annual Report of Wyoming Station, 1900 {^yyommg Sta. Rpt. 1900,

pp. 457).—This includes notes on the origin and purpose of the station, brief abstracts

of the bulletins issued during the year, plans of station work for 1900-1901, rei:>orts

of the director and heads of departments, a financial statement for the fiscal year

ended June 30, 1900, several articles abstracted elsewhere, and reprints of Bulletins

41-45 of the station on the following subjects; Some experiments with subsoiling

(E. S. R., 11, p. 1026), some native forage plants for adkali soils (E. S. R., 12, p. 138),

alfalfa as a hay crop (E. S. R., 12, p. 430), alfalfa as a fertilizer (E. S. R., 12, p. 427),

and preliminary report on the artesian basins of Wyoming (seep. 1019).

Crop Reporter
(

JJ. S. Dept. Agr., Division of Statistics Crop Reporter, Vol. 2, iVos. 7,

pp. 8; 8, pp. 4; 9, pp. 8).—In addition to statistical data on the crops of the United

States in 1900, these numbers contain articles and notes on miscellaneous subjects,

including the following: Cereal crops of France, sugar and rice crops of India, prin-

cipal crops of Austria, the cotton-seed industry, the cotton crop of 1899-1900, the

corn crop of the world, Russian cereal crops, the United States Department of

Agriculture, Peruvian sugar statistics, apples in the United Kingdom, the jute crop

of Bengal in 1900, the Hungarian estimate of the world’s grain crops, wheat crop of

Argentina, and principal crops of Germany in 1899-1900.

Trade of Denmark, F. H. Hitchcock ( U. S. Dept. Agr., Section of Foreign MarJcets

Bui. 9, pp. 88, map 1).—This is a detailed statistical review of the trade of Denmark
for a number of years. The imports during the calendar year 1898 were valued at

1123,874,758, and the exports at $87,464,660. About 90 per cent of the Danish com-

merce was carried on with the United Kingdom, Germany, Sweden, the United States,

and Russia. The most important agricultural imports are Indian corn, butter, oil

cake and oil-cake meal, coffee, and wheat. Butter is the most important article of

export.

Maryland Geological Survey, Allegany County {Baltimore: Johns Hophins

Press, 1900, }yp. 323, p>ls. 30, figs. 15).—This report contains, in addition to a brief

introduction dealing with the physical features of Allegany County, articles on

physiography, by C. Abbe, jr.
;
geology, by C. C. O’Harra; mineral resources, by

W, B. Clark, C. C. O’Harra, R. B. Rowe, and H. Ries; soils, by C. W. Dorsey (see

p. 1023) ;
climate, by 0. L. Fassig (see p. 1017)

;
hydrography, by F. H. Newell (see p.

1097); magnetic declination, by L. A. Bauer; forests, by G. B. Sudworth; and flora

and fauna, by C. Hart Merriam and E. A. Preble.



NOTES.

Arizona Uninersity.

—

The last legislature gave the university $25,000 fora library

building, and 830,000 for two years for maintenance.

Connecticut State Station.
—

"W. C. Sturgis, botanist of the station, has been

given six months’ leave of absence.

Colorado Station.—George H. Glover, B. S., D. V. M., has been made professor

of veterinary science. The president and secretary of the governing board and the

jiresident of the college have been reelected, the latter for a jieriod of two years.

Idaho Station.—The governing board of the station, under a new law passed at

the recent legislature, has been reduced to five members, and is at present comprised

of the following members: President, John B. Goode, Coeur d’Alene; vice-president,

Mrs. Mary E. Eidenbaugh, Boise; secretary, George C. Parkinson, Preston; J. tV.

Jones, Blackfoot; and Henry E. Wallace, Caldwell. Their terms of office, under the

law, range from two to six years.

Illinois University and Station.—The Illinois general assembly has appropri-

ated $46,000 jier annum for the next two years for the extension of the work of the

station. The bill specifies the following lines of work: Exx^eriments with corn,

$10,000; soil investigations, $10,000; investigations in horticulture, $10,000; ex^ieri-

ments in stock feeding, $8,000; dairy ex^ieriments, $5,000; sugar-beet exxieriments,

$3,000. Any revenues which may accrue from these experiments revert to their

respective funds. The college of agriculture receives $10,000 for furnishing the new
agricultural building, $8,000 per annum for the jiurchase of live stock, and $6,000 for

increase in instructional work. The station chemical laboratory in the new agricul-

tural building is now furnished and occupied. It consists of a general laboratory, a

special laboratory, 1 workroom, 1 storeroom for chemicals and ajixiaratus, and another

for samxiles for analysis, and an office. The new building was dedicated May 21, 1901.

The jirincipal addresses were made by Prof. Thomas E. Hunt, of Ohio, an alumnus

of the college, and by Hon. Joseph G. Cannon, of Illinois, and brief addresses were

made by Dr. Thomas J. Burrill, Prof. E. Davenport, and representatives of various

farmers’ and breeders’ organizations of the State. There was a large attendance

from out of town, reiiresenting nearly every agricultural organization and interest in

the State, among others the Illinois Earmers’ Institute, the Dairymen’s Association,

the State Horticultural Society, the Live Stock Breeders’ Association, the Corn

Breeders’ Association, the Corn Growers’ Association, and the Sugar Beet Association.

The occasion was one of general good feeling and of satisfaction at the increased

facilities for instruction, and also at the largely increased funds both for instruction

and investigation. The most flattering assurances were given of liberal support in

the future.

Nebraska Station.—A. L. Haecker has been apjiointed dairy husbandman on the

staff of the station, having charge of the newly created department of dairy husbandry.

Pennsylvania Station.—B. P. Lundy has resigned his iiosition as fellow in dairy

husbandry to accept a position in Haddonfield, N. J. A repetition of the feeding

experiment with steers made last winter, comparing the effects of feeding in pens

and stalls, with and without a supply of water, has just been completed. As a sup-

lilement to this ex^ieriment, an attempt is being made to comjiare the value of the

manure actually jiroduced by these several methods of handling. The observations

Dll forage plants which have been made in previous years are to be continued and

1099
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extended during the jnesent season with special reference to their value in a system
for soiling for dairy cattle.

South Carolina Station.—At a recent meeting the board ordered the entire

separation of college and station cattle, and decided to purchase first-class specimens

of four breeds for experimental work. The veterinarian has in progress an experi-

ment in rendering young cattle immune to Texas fever liy inoculation. The
experiments which the station has been making in the preparation of sweet potatoes

for commerce and for army rations have proved very promising and will be continued

on a larger scale.

Texas College and Station.—At the recent session of the legislature an appro-
131’iation of $3,000 was provided for additions to the equipment of the agricultural

building, erected in 1900, which money is immediately available and will be used for

class-room appliances, apparatus, and si^ecial forms o| scientific equipment for the
college and station, the general equipment of the building having l^een already sup-

plied. A bill appropriating $30,000 for additional State stations passed the senate

and was favorably reported by the house committee on agriculture, but its final con-

sideration was postponed until the special session of the legislature to be convened
next August, as were also the appropriations for the jiurchase of improved breeds of

live stock ($10,000) and for erecting a veterinary-chemical laboratory ($31,000),

The Beeville Station was provided for at the former rate, $2,500 per annum, with the
privilege of using the proceeds from sales of crops and products.

Virginia Station.—John Spencer, D. V. S., of Canada, has been appointed assist-

ant veterinarian of the station, in place of H. Bannister, resigned.

Wisconsin University and Station.

—

The legislature of Wisconsin, recently

adjourned, apxjropriated $150,000 for a central building for the college of agriculture.

Plans for the proposed building were presented to the legislature for their consider-

ation. There will be the general offices of the college of agriculture, several museum
rooms, a library and reading room, a general audience room seating 700, and labora-

tories for the departments of agricultural chemistry and agricultural bacteriology.

It is proposed to locate the new building on Observatory Hill near the dairy and
horticultural buildings. Like the other distinctly agricultural college buildings it

will be heated from a central heating plant now completed. As the building is to

be x)rovided for from funds raised by taxation, it will probably be two years before

it is completed.

Miscellaneous.—The following notice has been received from the Federation of

Agricultural Unions in Italy {Federazione Itcdiana dei Consorzi Agrari) regarding a

prize offered by the federation for a method for the determination of the fineness of

flowers of sulphur and of mixtures of sulphur and copper sulphate such as are used

in fungicides and insecticides: “Although of late years there has been considerable

progress in the methods of preparation of the different sorts of sulphur used for com-

bating diseases of plants, and the demand, in consequence, has greatly increased, the

methods actually employed for estimating the degree of fineness of these prex>arations

are now antiquated and leave much to be desired, especially as regards the mixtures

of sulphur and copper sulphate. The Federation of the Agricultural Lhiions of Italy,

together with the Agricultural LMions of Padua and Florence, considering the neces-

sity of encouraging special studies on this subject, and having obtained contributions

from many other agricultural unions, has now decided to open an international

prize comj)etition for the sum of 1,000 francs in gold, to be awarded to the person who
discovers and makes iiublic the best method for obtaining exact and constant results

in the determination of the fineness of the flowers of sulphur and of mixtures of sul-

jihur and copper sulphate. Competitors must send in their papers in a sealed envelope

to the head office of the federation
( Ufficio direttivo della Federazione Italiana dei Con-

sorzi agrari, Piacenza-Italy) before March 1, 1902. The papers Avill be examined by
a special commission to be named by the Reale Accademia dei Lincei-Rome whose
decision Avill be without appeal. Piacenza, 1st March, 1901. E. Cavalieri, president;

G. Raineri, director.”
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curing 151

irrigation in winter, Ariz 1042

notes. Cal 945

pruning experiments 245

self-sterile varieties, X. Y. Cornell. 237

varieties, Mont 853

Okla 648

Aptinothrips riifa, notes 970

Aquatics, culture 152

Arctia phalerala, life history 870

Argas americanus, notes 973

persiciis, effect of bite 68

notes, U. S. D. A 881

Argas, bibliography 867

Arginin, studies 310

Argiope cophinaria, notes 580

Argyresthia coniugella, notes 973

spp., notes 69

Arid region of the United States, irriga-

tion in 397

Arizona Station, financial statement 1097

notes 299

report of director 1097

University, notes 1099

Arkansas Station, financial statement 296

report of director 296

Army ration in the Tropics 470

worm, fall, notes, Nebr 468

N.J 365

U.S.D. A 364,861

worms, remedies 865

Aromatic principles, development by alco-

holic fermentation 115

Arrhenatherum avenaceum, analyses, Oreg.. 471

elatior, notes, Nebr 436

Arsenic, determination in London purple. 821

in superphosphates 1025

Page.

Arsenical insecticides, adulteration 820

analyses, Idaho 1066

methods of analysis. 820

salts as insecticides 168

Arsenicals for destroying weeds, Vt 249

Arsenite, green, analyses, Vt 273

Arsenites. {See London purple and Paris

green.)

Artemisia abrotanum as nurse ])lants for

conifers, Colo 248

Artesian basins for Wyoming, Wyo 1019

water for irrigation, N. Me.x 835

wells 426

Ardchokes, feeding value, Vt 284

fertilizer formula 851

for pigs, Ind 876

Jerusalem, notes. Cal 936

Artocarpus iiicisa, analyses 1076

Asbestos filters 419

Ascochyta corlicola, n. sp., notes 655

pisi, notes 218

polemonii, n. sp., description 767

sp., notes. Conn. State 666

Ash borer, notes, Colo 265

determination in molasses 108

peat 907

new method. Can 308

green, cost of planting and cultivat-

ing, Can r: 559

notes, Can 559

in beech forests 653

timber, production 454

white, notes, N. Dak 245

witches’ broom 658

Ashes, analyses, R. I 907

wood. {See Wood ashes.

)

Asparagin, accumulation in legumes grown
with insufficient light 420

effect on metabolism in sheep. . 874

Asparagus beetles, notes 166, 263, 265, 862

Can 367,575

canned, notes. Cal 980

culture 54,952,1043

experiments, Ga... 51

fertilizer experiments, Ga 51

formula 851

requirements 236

fly, notes '. 774

forcing 952

rust, notes 261

Iowa 962

Mass. Hatch 257

S. C 61

parasite, N. Y. State 358

treatment, N. J 354

varieties, Ga 51

Asparagus officinalis as affected by carbon

j

dioxid 110

Aspergillosis, experimental 1091

Aspergillus circinatus, notes 567

fumigatus as a cause of pneu-

momycosis 691

niger, conidia formation 422

proteolytic action 916

oryzse., notes 767

Aspidiotiis ancylus on American fruit 971
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Page
Aspidiniiis camellix on Ameriean fruit 971

diffinis, notes 166

forbesi on American fruit 971

ostreiefonnis, description 870

notes, Mich 575

pernicioHus. ( See San Jose scale.

)

Assimilation of plants as affected by hydro-

chloric acid 912

Association of American Agricultural Col-

leges and Experiment Sta-

tions 198,404

Economic, Entomologists, U.

S. D. A 8()0

Official Agricultural Chein-

ists 503

Aster disease, notes. Mass. Hatch 253

Aster latahensis, n. sp., description, U. S. D. A 24

Asters, fall-sown 451

Asthenia of poultry, notes, Del 894

Athous rhombetis, notes 1060

Atmosphere, chemical and geological his-
i

tory 426

circulatory movements, U. S.

D. A 1015

line integrals, U. S. D. A 1015

Atmospheric circulation, laws, U. S. D. A.. 521

dust, U. S. D. A 831

humidity, effect on plant

growth 1014

pressure, effect on germina-

tion and growth of plants. . 909
i

radiation, studies, U. S. D.A. 723, 831

tides, U. S. D. A 119

Atriplez halimoides, notes. Cal 936

semibaccata, notes. Cal 936

Attacus atlas, notes 465

Aucuba japonica, leaf disease 658

Auriculas, culture 754

Aurora in Florida, U. S. D. A 25,831

Auxanometer, notes, W . Va 558

Azo-colors, detection in milk 823

Bacillol as an antiseptic ] 94

Bacillus aeidi lactici, occurrence in milk.

Conn. Storrs 1083

alvei, studies 966

anthracis brevigemwans, notes 892

betse, notes, 458

delavariensis, n. sp., description,

Del 721

fluorescensliquefaciens, notes 360

lactis aerogenes, occurrence in milk.

Conn. Storrs 1083

mallei, morphology 692

megatherium in root tubercles 719
|

mycoides, notes 458 !

nobilis for ripening Emmenthaler
cheese 884,986

'

prodigiosus, notes 722

pseudotuberculosis in milk 1080
'

pyocyaneus, immune serums 890
j

soli, n. sp., description, Del 721
i

tabaci I, notes 720

vitivorus, notes 1053

Bacillus pathogenic to rats 789
|

Bacon curing 1078
i

Bacteria as affected by sunlight 118 I

Page.

Bacteria as affected l)y temperature of li-

quefied air yi3

bibliography of literature 721

capsules, method of staining 1094

classification 117

development 915

effect on development of i)lants .. 614

gelatin m
elimination by the kidneys and
liver 489

flagellse 722

formation of oxalic acid from

grape sugar 722

in^ agriculture, N. H 117

air of semidesert region of New
Mexico 913

cheese 984

foods 118

milk, vitality 108O

relation to higher plants. 721

soils, chemical functions, Del.. 729

de.scriptions, Del 721

sour corn 876

tobacco fermentation 720

key to species 721

nuclei 722

oxygen requirement 722

pathogenic, adaptability 489

effect on leucocytes. . 1084

in milk 1080

peptonizing, in milk 682

position in systems of fungi 117

reserve material 722

spore formation .
.' 721, 722

structure 489,721,915

thermophilous ' 722

water, as affected by light. Cal 914

Bacteriological apparatus, description, N..1. 391

Bacteriology as applied to canning 79, 876

bibliographic journal 502

laboratory book 915

paper on 698

.systematic, studies, Del 721

text-book 915

treatise 117,889

Bacterium ambigxmm, n. sp., description,

Del 721

diphtherioides in milk 1080

notes 987

fermentationis, n. sp., description,

Del 721

radiatum, n. sp., description,

Del 721

radicicola, notes 118

Bagasse ashes, analyses 626

Bagworms, notes, N. .J 365

Baking powders, notes, Fla 477

Balloon ascension at St. Petersburg, U. S.

D. A 831

experiments 920

voyages, U. S. D. A . . .
.' 119

Balloons and kites, U. S. D. A 1016

Balm of Gilead, notes, Can 559

Baltimore oriole, economic relations 423

Banana and breadfruit flour : 1076

disease, notes 573

I

1

I
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Banana flour, analyses 377

Conn. State 279,280

notes 980
•

' r. S. D. A 798

weevil, notes 465

Bananas, analyses 280,1076

notes 450

Bariic scolopacea, means of distribution. . . 663

Barium as a substitute for calcium in plants. 219

.salts, effect on growth of wheat ... 911

Bark beetles, notes 975

louse, oyster-shell, locomotion of

larvte 869

notes 467,469

Me 68

Mont . . . 869

N. H.... 468

on American
fruit 971

remedies 665

Can . . 580
scurfy. {See Scale, scurfy.

)

protection against insects 1064

Barley, Alinit experiments 338

analyses 233, 378

Conn. State 70

Me 378

Oreg 907

as affected by nitrogenous fertili-

zers 43

Azof, as a forage crop 442

bran, analyses, Yt 877

characteristics of young plants. . . 442

covered smut, studies. 111 356

culture experiments 233,

941,1036,1037,1039

Can 535

in Denmark 233

Norway 233

enzym in germinating seeds 722,916

feed, analyses, R. I 282

fertilizer experiments 13,44, 131,133

532, 633, 839, 934

Can 536

R. 1 621

germination as affected by formal-

dehyde 457

green, analyses, N.J 378 i

harvest and sale 233 i

hj'brid varieties, notes 339

improvement 233

injury to grain by thrashing 42
'

loose smut, studies. 111 356

meal, analyses. Mass. Hatch 281

malted, analyses, Vt 877

mummy, studies 825

Norwegian, analyses 233

for malting 196

notes. Cal 945

pot experiments 1028

quality as affected by pre^dous crop

of roots 1037

various con-

ditions 1026

in Bavaria 233

relation of grain weight to nitro- i

gen content 326 i

Page.

Barley, rolled, analyses. Cal 981

rotation experiments 133

seed selection :I40

seeding 633

size of grain as affected by climate. 737

.sprouts, analyses, R. I 2-^2,378

surface vs. subwatering, Can 325

varieties 44, 532, 1037, 1039

Can 134,229,328

Iowa 134

Minn 629, 630

Mont 849

Wis 42

Wyo 1039

vitality, Can 565

wild, analyses, Oreg 471

winter, notes, Tenn 1036

varieties 935

Barn, wooden hillside, description, Va 695

Barnes’s Horse and Stock Feed, analyses.

Conn. State 70

Barnyard manure

—

analyses 933

Mass. Hatch 933

effect on denitrification in soils 734

experiments 320

gas, analyses 623

notes 324

phosphatic slag and nitrate of soda a.s

supplements 429

preservation 38,534

utilization .534

Barograph on shipboard, U. S. D. A 25

Barometer for balloon voyages, U. S. D. A. . 1016

reduction to standard gravity,

U. S. D. A 1016

Basidiomycetes, origin 314

Bat guano, analyses 39

Mass. Hatch 933

Batatas edulis, analyses 1076

Bean anthracnose, treatment with forma-

lin. Can. 574

bacterial disease 359

leaf-beetle, notes, U. S. D. A 362

meal, analyses. Cal 981

tingitid, notes, U. S. D. A 362

weevil, Mexican, notes, U. S. D. A... 363

Beans, analyses 79

culture experiments, Colo 229

fertilizer experiments, Mich 623

formula 851

food value, U. S. D. A 876

forcing 952

French, notes. Cal 936

frost resistance, R. I 944

horse, germination as affected by
light 1049

inoculation with pea tubercle bac-

teria 1013

kidney, analyses. Miss 234

forcing 1043

Lima, culture 647

notes, Iowa 340

Metcalfe, notes, U. S. D. A 332

planting at different depths, N.J... 352

large vs. small seed 441

spraying experiments, N. J. . 352
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Page

Beans, string, preservation 952

studies 976

varieties, Can 229

water requirements 340

Bee eaters, notes 830

liawk moth, notes 465

moth, notes 1007

poison 660

stings 660

Beecli leaves, ash analyses 1006

root solerotioid disease, notes 10.54

Beechnuts, food value. Me 78

Beef, analy.ses, N. Dak 273

and bone, boiled, analyses, N. Y. State 877

broth, composition and physiological

effects 470

cracklings, ground, analyses. Me 587

digestibility, X. Dak 273

extracts, analyses 370

methods of analysis 370

herd, cost of wintering. Miss 282

meal, analyses, X. J 378

scraps, analyses. Me 378,587

X. Y. State 877

Bees, care in February 67

Caucasian, races 774

determination of sex 867

foul brood, studies 966

histolysis of adipose bodj' 67

in Australia 1066

relation to fruits 774,1067

management 579

Can 575

notes 867

parthenogenesis 973,1066

pollen, substitutes for, Colo 660

pollination of fruits 367

queen, histology of ovary 1066

notes 67, 166

swarming 774,867

use of propolis 580

wintering 367

Beeswax, studies 612

Beet army worm, notes, Colo 265

bacterial disease, notes 458

diseases, notes 261

seed treatment 855

heart rot, notes 462

juice,.preparation of nonsugar from.. 21

root bacteriosis, notes 458

seed diseases, notes 458

testing 251

sugar industry in Germany 943

the United States. . . 742

manufacture, electrical meth-

ods 195

treatise 694

use of ozone 195

s u 1 p h ur-

ous acid 195

Beetles injurious to fruit-producing plants,

Minn 166

Beets, fertilizer experiments 641

I

on sandy soils.

R. I 622

formula 851

Page.

Beets, fodder, culture experiments 45

determination of nutritive

value 214

fertilizer experiments 429,843

varieties 45

forcing 952

irrigation experiments (BP

red, fertilizer experiments 1037

sugar. (,SV;e Sugar beets.)

susceptibility to potato scab, X. .7 353

varieties 641

Bent grass, Rhode Island, notes, I’. S. D. A. 332

Bergamot, development of essence 108

Bermuda grass smuts 3,59

Betnla papyrifera, notes, Utah L53

Biastrepsis, relation to cultivation 109

Bibliography of milk 786

Bibra cake, analyses, Wis 71

Big trees of California 755

U.S.D.A 754

“Biotes,” food value. Me 78

Bipalium kewense, notes 1062

Birch leaves, ash analyses 1006

tree disease, notes ! 658

Birds as destroyers of caterpillars 366

composition and food value 282

digestion 587

economic relations 423,830

importation, U. S. D. A 617, 830

insectivorous, encouragement 423

of Xew South Wales. . . 423

protection 423

U.S.D.A 617,698

officials and organizations

concerned, U. S. D. A 617

protective legislation, U. S. D. A 616

Bitter rot, notes 953

Black death, analyses, X. Y. State 67

head of poultry, notes, Del 894

knot, notes, Ohio 997

Blackberries, fertilizer experiments, X. J. . 344

irrigation, X. .1 344

Oregon evergreen, Utah 246

varieties, Ind 854

Mich .' 2.37

Pa 645

Blackberry diseases in the Hudson Valley,

N.Y. State 154

Blackbirds, economic relations 423

food habits, U. S. D. A 828

Black butt, ash analyses 39

Blackleg bacillus, studies 691

in Pennsylvania, notes 684

investigations 687

notes 488, 790, 892

Kans.. 691

Xebr 488

U.S.D.A 488,597

protective inoculation 885

Kans.... 691,898

ex p e r i -

ments 988, 1089

studies

vaccine, Va
BlLssus dorix, means of distribution.'

leacopterus, means of distribution...

293

663

663
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Blister beetle, striped, notes, Ohio 637

Blood and bone, boiled, analyses, R. I 907

eoagnlation as affected by antilenco-

' eyte serum 598

dried. (5cc Dried blood.)

molasses feed, analyses, Wis 71

pressure as affected by omitting wa-

ter from diet 177

substances soluble in ether 587

Bloodwood ash, analyses 39

Blueberries, improvement, U. S. D. A 798

Blue grass. English, notes, N. Mex 539

leaf smut, studies. Ill 358

Texas, notes. Cal 936

Bobolinks, food habits, U. S. D. A 828

Bollworm, notes 770, 1067

Ariz 365

Fla 1058

Bombycidse, feeding habits 272

Bone, analyses. Conn. State 129

Mass. Hatch 225,626

availability for Hungarian grass.

Conn. State 528

ground, analyses. La 131

Mass. Hatch 933

Me 587

N. Y. State 877

R. I 907

availability for grass. Conn.

State 527

decomposition by micro-or-

ganisms 325

fertilizing value of pho.s-

phoric acid 323

manures, analyses. Conn. State 931

raw, availability of nitrogen as af-

fected by lime. Conn. State 528

superphosphate, detection of adul-

teration 907

Boneblack,dissolved,analyses,Conn. State. . 129

Mass. Hatch. 933

R. I 907

Bones of horses, normal and diseased, analy-

ses, Ind 96

Bont tick, transmission of heart water 491

Books for an agricultural library 698

Boophilus bovi^s, noteii 973

Borax, analyses. Conn. State 214,279

and water as adulterants of coffee. . 612

as a preservative of food 976

Bordeaux mixture and kerosene in combi-

nation, W.Va 1065

tobacco decoction.

Can 581

effect on starch content

of potatoes, Me 140

for asparagus rust, R . J . 354

notes 62,361

preparation .574, 964

Cal 975

preparation by mechan-
ical methods, W. Va. . 1065

Borers, parasites 469

Boric acid and borates, detection 214

and borates, detection in food

products. Conn. State 213

Rage

Boric acid, detection 822

in milk 680

Borna disease, studies 793

Borragt) officinalis as affected by carbon

dioxid 110

Botanic garden, donations. Cal 912

Gardens of Natal 220

Botany, agricultural, text-book 719

elementary, text-book 719

systematic, treatise 614

Bot flies, notes 69,272

Botryosporiiiyn difftisum. notes 4(11,966

Botryosporium, parasitism 966

Botrytis and Sclerotinia, studies 764

Botrytis yalanthina, notes 263

vulgaris, treatment. Mass. Hatch .. 856

Bourgou, notes 1014

Bowker’s Animal Meal, analy.ses. Conn.

State 70

Box elder, notes. Can -559

plant bug. notes, Iowa 664

elders, cost of planting and cultivating.

Can .559

Boxwood, ash analyses 39

Brac/tmia Hpp., notes 69

Brain of nurslings as affected by lecithin

content of milk 1077

Bran, analyses. Conn. State 70

Brandy, apple, manufacture 245

Brazil nuts, food value. Me 78

Bread and bread making, U. S. D. .4 279

at the Paris Ex-
position 876

butter, digestibility 177

composition 676

cost and composition in Oregon, Oreg 476

digestibility 1077

and nutritive value. U. S.

D.A 776

making, losses, U. S. D. A 776

Schweitzer system 979

.special process 177

use of skim milk in, I'. S.

D. A 298

slimy, notes 280

Breadfruit, analj'ses 1076

Breeze flies, notes 272

Brewers’ grains, analyses. Mass. Hatch 281

N.Y. State 169

dried, analyses. N. J 378

N.Y. State 877

Pa 378

Brewery kiln dust, analyses. Mass. Hatch . 225

Briar-root industry in Italy 795

Bridges, construction 398

Broad-leaf hay, analyses. Can 586
’ Brome grass, analyses. Conn. Storrs... 1077

seed, notes, U. S. D. A 251

smooth, analyses. Nebr 442

culture e.xperiments,

Nebr 430

notes, Iowa -. .

.

. 134

Kans 898

Minn 629,630

Nebr 436

N. Mex .538
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Bronie grass, smooth, notes, V. S. I). A '.V.V2

root system, N. J)ak. . .517

grasses, notes, Cal 93G

Bromeliad hybrids (il3

Bromtis ciliatus, notca, Nebr 136

inermis. {See Brome grass, smooth
.

)

purnpellianus, notes, U. R. D. A 615

secalinvti, analyses, Oreg 471

tectorum, notes, Nebr 436

nnioloides, notes, Nebr 436

U. S. D. A 442

Bromus, revision of North vVmerican

species, U. S. D. A 615

Bronchitis, verminous, etiology, and treat-

ment 395

Broncho-pneumonia of puerperal origin . . . 293

Broom corn, culture 1037,1038

evergreen, analyses, N. J 378

for forage, N. J 332

grain smut, studies, 111 357

millet seed, analyses, Wis 71

Brown-tail moth, destruction by lards 366

extermination in Massa-

chusetts 368

notes. Mass. Hatch 271

Me 367

Brunissure, nature and causes 260

Bryobia mite, notes, Ariz 365

Bryobia jiratensis, notes. Can 575

N. Mex 974

Bubonic plague in animals 690

Bacculatrix pomiJ'oUella, notes. Me 68

Buckwheat, analyses, Ind 70

bran, analyses. Pa 378

feed, analyses. Pa 378

feeds, analyses, N. Ah State 169

flour, analyses 79

hulls, analyses. Pa 378

middlings, feeding value, Vt . 284

varieties. Can 229,328

Bud development as affected by whitewash-

ing trees 665

Buffalo grass, notes 337

Cal 936

Bug Death, analyses, N. Ah State 67

Vt 273

Bulbs, preservation 54

Bull grass, notes. La 760

Bumblefoot of poultry, notes, Del 894

Burdock moth, notes 862

Burette for gas analysis 516

Bur medic, notes 2.53

Butter, analyses 79,181,680,1083

Conn. State 279,280

Ky 593

Nev 593

and meat, comparative cost of pro-

duction, Minn 481

as affected by feeding cotton seed

a n d cotton-seed

meal, Ala. College. 435

molds 882

color as affected by salt 593

colors, examination 591

cost of production, Ga 982

Minn 480

Page.

butter, Danish 289

analyses 784

export 91

detection of margarin and cocoa

butter 108

equivalent of butter fat 986

export to the Orient, U. S. D. A 89

fat, con.stants as affected by oil

cakes 181

Danish, chemical study 681

determination in oleomarga-

rine 611

Norwegian, j)roperties 515

from^sweet cream 1083

grading ,593

hardness as affected by—
different causes, U. S. D. A 89

wash water. Aid 183

increasers, study, Iowa 883

in the Netherlands, chemical .study. ,880

making and packing for warm cli-

mates, IT. S. D. A 89

control ! 186

for export 684, 983

select trade 684

pasteurization of milk and
cream. Can 386

methods of analysis 1005, 1007

mottled, cause, Aid 182

Norwegian, analv.ses 90

nutritive value 177

packages, U. S. D. A 90

production in Denmark 91

quality as affected by—
cotton-seed rneal, U. S. D. A 798

food. Miss 288

Vt 285

manner of milking 185

rancidity 186, 680

refractometric analysis 516

renovated or process, detection 18,

79, 91, 308

substitutes, analyses 1083

water content as affected by-
conditions in churning, Iowa . 881

salt, Wis 86

size of granules, Wis 86

working 881

Wis 86

white spots on, Wis 87

Butterfly aberrations, origin 1068

Butternuts, food value, Me 78

Butyric acid, determination, Haberland’s

method 214

Butyrometer, Alercier, description 91

Cabbage black rot, investigations 654

Brazil, analy.ses ; 1076

butterfly, natural enemies 661

notes 1059

remedies 661

Tex .' 850

curculio, notes, U.S.D.A 363

root maggot, notes 467,973

turnip, fertilizer experiments 843

webworm, imported, notes, U. S.

i

D. A 363
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Cabbages, culture experiments, Ariz 1043

fertilizer experiments 429,343

Tex m
formula 851

growing and marketing, Tex . . . 850

growth as affected by incandes-

cent gaslight, W. Va 47

notes. Can 328

transplanting, effect on time of

maturity, Wis 49

varieties, Ariz 1043

Tex 150, 850

winter, storage 647

Cable to Iceland 920

“Cabuchage” of grapes, notes 464

Cacao, culture in Grenada 649

fungi affecting 657

Cache la Poudre River, flow, Colo 295

Cacoicia cerasivorana, notes, X. H 468

rosaceana, notes, U. S. D. A 862

rosaiia, notes. Me 68

Cacti, economic, notes, Ariz 1056

notes 1046

Cxomurus caladii, notes 768

Caffein, determination 1007

Caladium esculenta, analyses 1076

Calcareous sea sand, analrses 626

Calceolarias, culture 247

Calcium bicarbonate in the presence of

phosphoric acid 609

carbid as a fungicide 62

for pliylloxera 775

waste, analyses, R. I 907

carbonate, determination 318

in soil . 417

chlorid, effect on composition of

potatoes 938

use in cheese making 591

determination in presence of iron

and aluminum 417

hydrate, effect on germination . . 759

oxalate in buds of Frunus ameri-

cana 910

oxid, determination in London
purple 821

salts, effect on growth of wheat. . 911

substitution of strontium and ba-

rium for, in plants 219

Calf cholera, notes, Xebr 488

feeds, analyses, Vt 877

meal, analyses. Conn. State 70

Mass. Hatch 281

Me 378

X. Y. State 877

Vt 282

California Station, financial .statement 996

notes 299, 899

report of director 996

University notes 899

Calliphora, bibliography 867

Calorimeter bomb, experimental errors 612

rapid ity of combustion . 612

Bunsen’s ice 478

Calves, cod-liver oil for 668

diseases 993

feeding experiments 978

Colo 275

Page

Calves, feeding milk from tuberculous
cows. Conn. Storrs 1086

liver disease 993

milk substitute for 282

pasteurized vs. raw skim milk for.

Can 379

skim milk for, Kans 472,898

spots on kidneys 993

white scour 686

whole milk for. Pa 669

Camels, susceptibility to rinderpest 692

Canaigre, notes. Cal 945

Canals in Xew A'ork, U. S. D. A 399

Canarsia ulmiarrosorclla, notes, Ky 158

Cancers in animals 491

Cane gummosis, notes 61

leaves, ash analyses 626

sugar, detection in milk sugar 516

determination in condensed

milk 211

indu-stry in the Hawaiian
Islands 742

invei’-sion 908

manufacture 694

.sirup, adulteration with

glucose 212

solutions, electrolysis 107

Cankerworm, fall, notes, Conn. State 580

Me 68

Vt 269

notes 1059

Ohio 997

Cannabis indica, effect on hor-ses 887

Cannas, Italian, varieties 152

Canned fish, corrosion of cans 476

Canneries, home 1046

Cannon, gaseous projectiles 725

Cantaloupe disease, notes, Colo 261

leaf blight, Bordeau.x mixture

for, Colo 229

Cantaloupes, culture experiments, Colo ... 229

for Paris market 345

Cantoni, monument, U. S. D. A 521

Caoutchouc. (See Rubber.)

Cape weed, notes 961

Capnodium citricolum, notes 655

salicimum on American fruit. . . 971

Caponizing cockerels 194

Capons vs. cockerels, feeding experiments,

Utah 676

Carabidse, phytophagous, notes 369

Caragana arhorescens, new disease of 859

Caragana parasites 1057

Carbohydrates in feeding stuffs, digestibil-

ity, X'. C 667

muscle 781

Thallophytes 1014

Carbolic acid for destroying weeds, Vt 249

Carbon and nitrogen, evolution in living

world 25

assimilation 615

bisulphid as an antiseptic 168

insecticide 168, 665

effect on silage 822

for destroying insects in

grain 581

extracting fat 308
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Page.

Carbon, determination 20

dioxid, determination in carbon-

ates 418

etlect on atmo.splieric ab-

sorption 833

form and struc-

ture of plants. 109

nitrification 722

water transpor-

tation in plants 519

of the atmosphere 526

Carbonate of potash, analyses, Conn. State. 931

La 131

R. 1 717,907

and magnesia, analy-

ses, R. I 717

Carbonated beverages, analyses. Conn.

State 279,280

Carbonates of soda, detection in milk 908

reagents for 20

Carcasses, treatment with sulphuric acid . . 131

Carcinoma in cattle 691

Cardamine ]}ratensis, destruction by copper

sulphate 350

Cardoon, fertilizer formula 851

Carnation disease, notes, U. S. I). A 460

fairy ring, notes 263

fusarium leaf .spot, notes, N. Y.

State 56

rust, notes 262

Nebr 419

parasite, N. Y. State 358

stem rot, notes. Conn. State 571

R. 1 966

treatment, R. 1 763

Carnations, crossing experiments 752

fertilizer experiments in forc-

ing, Conn. State 550

hybridization 1046

improvement in America 954

subwatering 1046

Carneades insignata, notes, U. S. D. A 861

messoria, notes. Wash 266

tessellata, notes, U. S. D. A 861

Carnosin, notes 822,1076

Carob bean, analyses. Conn. State 70

pods, analyses. Conn. State 70

Carpet beetle, Buffalo, notes. Me 367

grass, analyses, Miss 234

Carpocapsa pomondla. {See Codling moth.

)

Carrots, culture experiments. Can 536

evaporated, food value. Cal 980

fertilizer experiments 1037

formula 851

notes. Cal 936

varieties. Can 135,229

Cartharia pyrensealis, life history 272

Casein of skim milk, food value 169

manufacture for industrial purposes 485

preparation 196

proteoalbumoses, niitritive value. . . 478

Caseon as a substitute for albumin 177

Cassareep culture in Paraguay 337

Cassava, analyses 1076

culture experiments, Fla 1036

in Florida 337

Page.

Ca.s.sava, culture in .lava 1076

I’araguay 337

digestibility, Fla 779

plant, notes 745

starch, manufacture, F. S. 1). A... 994

Castor-bean meal for cows 590

beans, culture and uses 1037

experiments, Okla... 230

pomace, analyses. Conn. State 129,931

Mass. Hat('h 626

Casuarina fungus disease, notes 966

Catalpa plantation, notes, U. S. I). A 453

Catalpa speciosa, notes, Utah 153

Catalpas, cultivated, notes, Kans 898

Catarrh, malignant, of cattle 490,890,892

of poultry, notes, Del 894

Catch crops, fertilizer experiments 337

notes. Can 328

Caterpillars, wood-boring 166

Cattle at Louisiana Station, notes. La 878

bone, analyses. Me 378

disease resembling foot-and-mouth

disease, studies 92

itch, notes, Nebr 488

native and grade Angus for beef pro-

duetion. Miss 282

plague, notes 188,491,790

poisoning by sesame cake 595

smutty grass 791

oat hay, Mont.. 891

sorghum, Nebr 486

tall larkspur, Mont 891

water hemlock, N.Dak. 791

raising in Egypt 877

Shorthorn, management 288

slaughtered, determination of age . 194

susceptibility to eontagion of tuber-

culosis, Ark 1085

temperature as affected by different

influences, Wis 92

ticks, diijping e.xperiments 290

remedies, Ga 992

white, origin and history 379

Cattleya fly, notes 367

Cauliflowers, culture experiments, Ariz 1043

forcing 952

growing and marketing, Tex. 850

transplanting, effect on time
of maturity, Wis 50

varieties, Ariz 1043

Tex 150,851

water requirements. 340

Cave deposit, analyses 39

Cecidoviyia destructor. (See Hessian fly.)

sp., notes 367

Cedar apples, notes 573

red, red rot, U. S. D. A 766

white rot, IT. S. D. A 766

Celery blight, notes, Fla 1056

Ga 61

center blight, notes, Fla 1056

culture experiments, Colo 229

effect of shortening roots before

planting 1038

fertilizer formula 851

growing under glass in .summer,

N. H 1039
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Page.

Celery leaf spot, notes, Fla 1056

Cells as affected by centrifugal force 215

notes, Ga 50

Cellulitis, suppurative, of cows 292

Cellulose determination 610

comparison of

methods 714

digestibility 665

fermentation 722

notes 309

Cement, investigations 896

plaster industry of Laramie 1097

Centaury, germination as affected by light. 1049

Centromadia pangens, analysis 282

Ccolopistus ceplialotus, notes 865

Cephenomyia rufibarbis, notes 1062

Ccphonodcs hglas, notes 465

Cephas pygma: us, notes 1067

Ceratovaeana lanigera, notes 869

Cercospora apii, notes, Fla 1056

ariniinensis, n. sp., de.scription . 767

beticola, notes 657

treatment, Nebr 430

bolleana, notes 858

cerasella, perithecial form 768

circumcissa, notes 463

helianthemi, n. sp., description.. 767

hypophylla, n. sp., description... 767

ticinensis, n. sp., description 767

violx, notes. Cal 961

Cereal breakfast foods 979

analyses, Me 69

crops of France, U. S. D. A 1098

Ru.ssia, U. S. D. A 1098

food by-products

—

analyses 378

Mass. Hatch 281

Me 378

, N. Y. State 877

Pa 378

R. 1 378

Vt 282,877

foods in Russia, pFei.)aration, U. S.

D. A 45

rusts in Austria-Hungary 461

Belgium 656

notes 254,261,656

studies 567

smuts, notes 359

N. Dak 255

seed treatment, machine for. 658

treatment 461,768,858

Cerealine feed, analyses. Pa 378

Cereals, culture in Ala.ska, U. S. D. A 630

fertilizer experiments 1036

imported from Russia, U. S. 1). A.. 45

insects affecting, U. S. D. A 862

varieties 849

Cerebral inflammation of cattle 491

Cerebro-spinal meningitis of horses in Illi-

nois 290

so called 886

Ceresa bubalus, notes, Iowa 664

Ceroplastes cirripediformis, notes, Fla 68

floridensis, notes, Fla 68

rubra, remedies 167

Page.

Cerotoma trifarcata, notes, C. S. D. A 362

Cestodes, method of adherence to intestinal

wall , 394

Ceidorhynchus rapse, notes, V. S. I). A 363

spp., notes, r. 8. i). A 363

Cliaetochloa sp., in North America, U. S. D. A . 219

C/avtomium contorturn, notes, . i. State... 57

Chalcid flies, determination of .species 870

n. spp., descriptions 870

(fliampion Bell Fodder, analyses. Conn.

State 70

Charscas graminis, notes 467,973

Charbon. (See Anthrax.)

Charlock. (See Mustard, wild.)

Charrinia diplodiella, notes 360,571

Cheat, analyses, Oreg 471

Cheese, American Cheddar, bacterial flora. 984

analyses, Wis 20

bacterial content. Can 388

bad flavor. Can 385

bitter. Can 388

Cheddar, ripening 485

coating with paraffin, Wis 91

curing rooms, control of tempera-

ture, Can 385

Emmenthaler, ripening 986

export committee of Sweden, re-

port 289

from goat’s milk 1084

lactic acid, bacteria in 787

making, U. S. D. A 90

care of milk for. Can 384

from heated milk 591, 1084

pasteurized milk 288

suggestions 593

text-book 593

margarin in 485

Melun 1084

ripening 593, 1083

as affected by galactase,

Wis 88

at different temperatures.

Can 385

cause 484, 801

studies 682

Roquefort, manufacture 91

Stracchino Gorgonzola, false “erbo-

rinatura” 485

Stilton, manufacture :. 186

tubercle bacilli in 985

yield as affected by lime salts 91

Cheimatobia brumata, means of distribution . 663

notes 468

Chemical stations in Sweden, reports 213

Chemistry, agricultural, progress in nine-

teenth century,

U. S. D. A....... 418

recent progress . . 611

commercial organic 715

food, compendium 676

handbook of volumetric analy-

sis 515

industrial organic, handbook.. 715

text-book 20

of oils, handbook 715

sugar, recent investigations. 107
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Chcvopodium album, iinxlyses, Ciin 586

seed, auidyses 823

Chcrmcs ahietes, notes 264,468

SI)])., notes 159

Cherries, crossing exi)erinients, R. I 746

culture in pots 853

drying 558

flower development, Wis 22

growing in high latitudes, Cau. . . 548

hardiness of flower buds, Wis 23

notes. Cal 945

retarding blossoming period. Can. 548

self-sterile varieties, N. Y. Cornell. 237

sour, varieties, Utah 245

sweet, injury in the Rhine Prov-

inces 360

varieties 245,1044

Mich 237

Mont 853

Okla 648

Vt 239

Cherry black knot, notes 657,767

diseases in the Hudson Valley, N. Y.

State 154

hexenbesens, notes 463

leaf spot, notes 963

Chestnut diseases, notes 464

grafts and scions, winter injury.

Conn. State 558

trees as a source for tanning ex-

tracts 651

Chestnuts, culture 649

notes, Mich 237

U. S. D. A 298

orchard in Pennsylvania 953

Cheyote, notes 245,853

Chickadee, economic relations 423

Chicken mite, internal, notes, Mont 894

Chickens, digestion experiments, Okla 872

feeding experiments. Can 377, 585

Me 585

hemorrhagic septicsemia 888

incubator, losses, Oreg 1092

mortality, R. I 192

notes. La 878

raising for use as “broilers” 1078

toxicology of strychnin 392

Chicory, culture, U. S. D. A 941

experiments, Nebr 430

notes. Can 328

Children, metabolism experiments 981

Chilo simplex, notes 770, 1067

China, trade, U. S. D. A 98

Chinch bug, Australian, notes 1067

false, notes, N. Mex 974

notes 1067

Me 367

Nebr 468

Chionaspis furfuriis. {See Scale, scurfy.)

separata, n. sp, notes 369

spp., notes 369

Chironomo'us dorsalis, structure and life his-

tory 870

Chives, fertilizer formula 851

Chloral hydrate, effect on horses 887

Chlorates, determination in presence of

phlorids and perchlorates 510

Page.

Chloridea viresccns, notes 264

Chlorids, determination in pre.sence of

chlorates and perchlorates 510

effect on composition a.nd yield

of potatoes 436

Chlorin, determination iii bleaching pow-

der 308

in rain water 832-

water of Long Island 526

Chlorophyll assimilation 313

coloring matters ae-comi)any-

ing 23

destruction by oxidizing en-

zyms 216

fole in plant life 827

Cliloro'ps pumilionis, notes 973

Chop, analyses, R. 1 282

feed, analyses. Mass. Hatch 281

Vt 282

meal, analyses, N. Y. State 877

Chromium in plants 113

Chronological cycles, U. S. D. A 1016

Chrysanthemum rust, notes 262,1054

Ind 1054

Mass. Hatch . . 254

Chrysanthemums, history 1046

notes 613

Chrysohothris feniorata, notes, Me 68

Chrysopa spp., notes. . . : 869

Chufas, notes. Can 1 329

Churning, effect on fat globules 389

Cicada, periodical, in West Virginia, W. Va. 1063

seventeen-year, notes 263

Cidaria dotata, notes 1060

Cider, consumption in Paris 196

fermentation 694

making 196,245,556,693

in Devonshire 196

Paris , 196

preservation 794

tests of freezing 196

treatise 196

Cineraria hybrids 613

Cinnamovium cassia, formation of oil cells. 519

Cinnamon, analyses 79

CintracUa reiliana, studies, 111 357

soruhi-vulgaris, studies. 111 357

Cirrhosis of liver in cattle and .sheep,

notes 685

Citric acid, determination 1007

Citrons, varieties, S. Dak 553

Citrus fruits black scurf, notes 655

» blight, notes, Fla 463

budding experiments, Fla 1045

collar rot or mal-di-gomma,

notes 463

culture . - 245

in California 246

Queen.sland 246,753

dieback, notes, Fla 463

foot rot, notes, Fla 463

fungus diseases i 657

in Australia.. 654

growth as affected by alkali.

Cal 923

injuries due to lichens and
moss, Fla 463



INDEX OF SUBJECTS, 1131

Page.
[

Citrus fruits, insects affecting, control, U. S.
'

D. A 162

leaf .spot, notes, Fla 463
|

melanose, notes, Fla 463
i

scab, notes 655
|

Fla.. 463

sooty mold, notes, Fla 463

Cladosporinm brunneo-atrum, n. sp., notes. . . 655

epiphijUum, notes 156

falvum, treatment, N. .1 146

/icrbonoa, notes 218,718

Cladotrichum microspomm, notes . 272

Clam shells, analyses 934

Clastcrosporium amygdalearum
,
notes 963

Clay, formation 124

soils, fertilizer experiments on 1008

study of physical properties 525

Clays, analyses, N. Dak 214

methods of analysis . 622

Cleistogamous flowers, studies 312
j

Clematis buchaniana, notes 854
|

Clematis, hybrid 613 !

new, description 854
|

notes 247
;

Climate and flora, F. S. D. A 1015

as affected by forests 522

effect on man 981

in arid regions, U. S. D. A 1015

of Allegany County, Md. 1017

Herault 648

Maryland 1098

Michigan 695

Missouri, U. S. D. A 25

New York 28

our new possessions 317

San Francisco, Cal., U. S. D. A.. 27

Spokane, U. S. D. A 1015

Sweden 522

Tennessee, Tenn 316

Turkestan, U. S. I). A 329

the cotton belt, Ala. College 433

Philippines, U. S. D. A 119

Climatological atlas of the Russian Empire,

U. S. D. A 831,834

Climatology of California, U. S. D. A 521

Habana, Cuba, U. S. D. A... 520

Porto Rico. 795

San Diego, Cal., U. S. D. A . 119

St. Kitts, U. S. D. A. . . . 25, 119, 831

the British Empire 921

the valley of Mexico 425

Climbers, ornamental, notes 347

CHnodiplosis vitis, notes 272

Clisiocampa amcricana, notes. Me 68

U. S. D. A... 860

disstTia, effect on maple sugar. 69

notes 263,272

Me 68

Vt 269

Clostridium sp. in prefjared milk 186

Cloud committee, report 920

observations, international, U. S. D. A 831

photography, notes 918

work for United States, U. S. D. A. . . 118

Cloudburst in Tennessee, U. S. D. A 521

Clouds, cumulus, at fires, U. S. D, A . . . 1015, 1016

Page.

Clover, alsike, analyses, Oreg 471

analyses. Mass. Hatch 281

as affected by sulphuric acid 45

burr, notes, U. S. D. A 332

crimson, analyses, N. J 378

Oreg 471

as a (;over crop for or-

chards 558

culture in Arkansas, Ark. 634

fertilizer experiments, Md 931

notes. Can 329

fertilizer experiments 337

Ohio 127

hay, analyses, N. J 378

digestibility. Me 873

irrigation experiments, Wis 40

Japanese, notes 1037

liming experiments, Md 625

meal, analyses. Mass. Hatch 281

N. Y. State 169

mite, notes 368

mixtures, trials, R. I 740

Nitragin experiments. Can 518,537

red, analyses, Oreg 471

culture in Arkansas, Ark 634

root borer, notes, Ohio 576

rotation experiments, R. I 1030

Russian, notes, U. S. D. A 332

seed, crimson, notes, U. S. D. A 758

impurities in, Nev 959

red, notes, U. S. D. A 251, 1051

studies, Nev 959

tests. Me 565

weed seeds in, Ohio 349

seeding experiments, Mich 631

with nurse crops, Minn 629

wheat, Iowa 640

silage, digestibility and heat of com-
bustion, Me 873

sweet, notes, Mont 827

varieties. Can 229

Minn 629

weevils, notes 1059

white, carbohydrate reserve mate-

rial in seeds 313

virescence 572

yellow sweet, for green manuring,

Ariz 1031

Clovers, notes. Cal 945

Club root, treatment 572

Cnicus undulatus, notes, Nebr 420

Coal, analyses, N. Dak 214

tar colors, detection in canned toma-

toes 715

fruit products 821

Coccidae affcting grasses, Kans 466

of Brazil 580

Georgia, notes, U. S. D. A. 861

Kansas 369

Porto Rico, U. S. D. A 162

Cocco-bacillus of Pfeiffer 393

Cochineal, detection in canned tomatoes . . 715

Cockerels vs. capons, feeding experiments,

Utah 676

Cocklebur, notes 961

Cockroaches, trap for , , 68



1132 EXPERIMENT STATION RECORD,

Page

Cocoa, analyses 377

"butter, detection in butter 108

shells for steers 582

treatise 853

Cocoanut, ash analyses 55

composition 214

fiber feed, analyses, Vt 282

food value, Me 78

milk, food value. Me 78

palm, insects affecting 1067

Codling moth, means of distribution 665

notes 68, 468,973

Colo 265

Me 68

Mont 869

N. J 365

U. S. I). A 862

remedies. Cal 66

Idaho 156

Utah 267

W. Va 1065

spring migration, U. S. D. A . 861

Cod-liver oil for calves 668

Ornurus cercbralis, notes 294

Coffee, adulteration with Avaterand borax. 612

analyses. Conn. State 279, 280

borer, remedies ^ 775

culture 55

in Brazil 55

Costa Rica 953
i

Mexico 246

Queensland 246,1045

diseases 55, 573

grafting 147

insects affecting 55

in Porto Rico, U. S.

D. A 162

Liberian 1045

locust, notes 465

manuring 854

parasites, treatment 360

scale insects affecting, remedies 369

substitutes, U. S. D. A... 898

analyses. Conn. State. . . 279

IMe 586

use 854

Cold storage for eggs 780

fruit, U. S. D. A 798

on the farm, U. S. 1). A 798

waves of .January and February, 1864,

U. S. D. A '

119

Cvlcuphom stefanii, notes 69

Coleoptera, injurious, treatise 868

literature in nineteenth cen-

tury 972

Coleosporium senecion is, notes 254

Coli bacillus, pathogenic action 193

Colias edusa, notes 1068

eurytheme, notes, Ariz 365

hyala, notes 1068

Collar rot, notes 655

Collards, transplanting, effect on time of

maturity, Wis 50

Colletotrichum antirrhini, n. sp., notes 964

N. y.

state 10.55

Page.

Vollct()trtchim yloeofiporioidcs, notes, Fla 463

lagenarimn, notes. Mass.
Hatch 254

nigram, notes, Conn. State... ,566

Colloidal .silver, administration 790

as an antiseptic 194

intravenous injection 890

Collops hipunctntas, notes, N. Mex ,580

Colucaaia antiquorum, analyses 1076

Colorado College, notes 99,200,299,499

Station, financial .statement 296

notes 99,

200, 299, 499, 600, 699, 1099

report of director 297

substations, results of work 297

Coloring matters, detection in milk 387

spirits 823

Commercial products, examination 214

Compost, analyses 933

Compsomyia, bibliography 867

Condimental feeding stuffs, analyses, N. Y.

State 171

food analyses. Pa 378

AVis 71

stock foods 378

Condiments, examination 214

Congestion of the kidneys in lambs, notes. 685

lungs in poultry, treat-

ment, Oreg 1092

Conidia formation in Aspergillus niger 422

Dematium pidlulans . . 912

Conifer disease, notes 656

root rot, notes 573

Conifers at Murthly Castle, Scotland 560

growth and deA'elopment 455

of Canada, Can 562

Holland 562

North America 562

Coniothccium scabrum, n. sp., notes 655

Coniothyrium diplodiella, notes 571

Connecticut State Station, financial state-

ment 599

notes... 600,899,1099

report of di-

rector .599

Storrs Station, financial state-

ment 1097

report of di-

rector 1097

Conorhinus sanguistiga, notes.. 664

Conotrachelus nenuphar, notes. Me 68

Mont 869

N. H 468

Convolvidus arvensis, notes, Nebr 420

Cooking as affected by diminished pre.ssure,

U. S. D. A 521

Copper acetate as a fungicide 574

fungicides, effect on quality of wine . 574

injurious effects 464,1057

salts, effect on plants 519

ripening of currants. 1045

.sulphate as a fungicide 464

effect on algae and fungi . . 1014

for destroying Cardamine

pratensis 350

for destroying weeds. 565, 960, 961
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C<)pper ,'^ulphate for destroying wild mns-
' tard i;o0, 253, 349, 351, 759

for destroying wild mns-
tard. Can .564

grape mildew 6.57,10-53

.smuts of cereals 8-58

Coral snot canker, notes .- .573

Cord wood, estimation in standing fore.sts ., 4-56

('nr(h/rrpf< t^iiiclain'i, notes 870

Cork dust, analvscs. Mass. Hatclt : 22-5

oak. analyses 4-56

Corn. (Sec ahn T^Iaize.)

Conn. State ... 70
i

{.’onn. Storrs .”. .. 1077
,

Me . . 378 '

Xebr
X. .1

. . 178

Pa .. 378

Vt 877

and cob. analvses, 51iss . . 234

meal, analvses

Miss . . 234

cowpeas, culture, F. S. D. A... . . 232

oat chop feeds, analvses, Vt . .

.

.. 877

feeds, analyses. Conn. State!.. 70

Mass. Hatch. 281

Me 378, -587
1

Vt 472,877
'

oats, analyses. Vt 282.877

aphis, notes. Can . . 367 :

as a forage crop, Ind 1 4-5

bran, analvses, X. Y. State . . 877

canned, bacteria in . . 876
i

chops, analvses . . 378

cockle, pjoisonous to stock .. 911

cost of production . - 641

cracked, analyses, R. I .. 907

crop) of the world. F. S. I>. .V .. 1098

cros.'^ing experiments. F. S. D. .V .. 717

culture experiments 745, 1036

Can 229,-536

Colo . . 229

Fla . . 1036

Ind..-. .. 41,44

Iowa . . 134

La .. 842

Miss . 849
,

Xebr . . 430 !

X. H . . - 432

Okla . . 230

Ftah . . 631

in Xorth (-arolina, X. C -538

deep vs. .'^hallow plowing. Xebr .. 442

digestibilitv, Okla .. 872

Egvptian, notes, Ariz . . 1031

exportation, F. S. D. A .. 698

feed, analvses. X. J .. 378

Pa . . 378

feeding value for steers, Okla .. 670

fertilizer experiments 37 233, 941

Can 228, 536

Conn. Storrs. .. 1025,

p 1028

Ind . 41,125

; 5365—No. V2—01 4
i'
is*

Page.

Corn, fertilizer experiments. Mass. Hatch.. 227

Md 931

Mich 623

X. Mex 539

Ohio 127

Tenn 330,1029

formula 851

fodder, analyses, Miss 234

Xebr 478

X. J .378

digestibility, 111 370

snb.soiling for, Minn 628

for forage, X. J 331

germ, analyses, Xebr 478

Wis : 71

digestibility, Me 873

irrigation experiments. La 842

Wis 40

liming experiments, Md 625

meal, analyses 378

Cal 981

Conn. State 70

Mass. Hatch 281

Pa 378

R. I 907

Vt 877

digestibility, Me 873

malted, analyses, Vt 877

.sifted, analyse-^, Vt 877

moldy, effect of feeding. F. S. D. .\. . . 898

oat, and barley feed, analyses, 5Iass.

Hatch 281

oat, and barley feed, analyses, X. Y.

State 169

oat, and barley feed, analyses. Pa 378

K. I. 282,378

oil, chemistry 308

nature and properties 1006

planting at different distances, Mich. 143

production and consumption 798

in Kentucky, Ky. .

.

.,, 547

protein content, Ind 71

races 745

root system, X. Dak 517

Tenn 312

rotation experiments, R. I 1030

screenings, analyses, Idass. Hatch 281

seed from different latitudes. Ark 136

shives, ground, analyses. Mass. Hatch . 281

shrinkage in storing, Iowa 134

siftings, analy.ses 378

silage, analyses. Conn. Storrs 1077

Miss 234

smut, studies. 111 356

Ind 57

treatment with formaldehyde. 859

squaw, analy.ses, Xebr 478

stover, analyses. Conn. .Storrs 1077

digestibility, 111 370

sugar beets, and mangel-wurzels, rel-

ative yield and cost of production,

Pa 632

tops, analy.'<cs. Miss 234

varieties 442

Ark 136

Can 134. .328
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Corn, varieties, Iowa 1;I4

La 842

N. C 538

N. J 330

Utah 631

vs. wheat for poultry. Mass. Hatch .. 279

worm. {See Bollworm.

)

yield as affected by depth oi plowing,

N. H 432

witch grass, N. H. 432

Corncobs, analyses. Pa 378

Cornstalk borer, smaller, notes, U.S. D.A.. 362

Cornu, Maxime, biographical sketch 1002

Corvusfrugilegun, distribution in Germany. 617

stomach contents 424

Cossns Ugnipcrda, notes 158,166

Cotton, angular leaf spot, notes, Ala. Col-

lege 434

black rust, control by potash, Ala.

College 434

boll anthracnose, notes. Ala. Col-

lege 434

rot, notes, Ala. College 434

crop of 1898-99, U. S. D. A 399

1899-1900, U. S. D. A 1098

culture, Ala. College 433

experiments, Fla 1036

Ga 137

Okla 230

Egyptian, varieties, U. S. D. A 231

exhibit of the United States at the

Paris Exposition, U. S. D. A 698

e.xports, U. S. U. A 698

fertilizer experiments 45, 941

Ala. College. 433

Ala. Tuske-

gee 331

Ga 138

Miss 230

hull ashes, analyses 933

Conn. State.. 130,931

Mass. Hatch . 225, 626

hulls, utilization for paper making. 694

improvement by hybridization and
selection, Ala. College 433

industry in America 399

irrigation experiments. La 842

leaf blight, notes, Ala. College 434

mildew, notes, Ala. College 434

mill industry, U. S. H. A , 698

monograph 941

movement and fluctuations 399

notes. Cal 945

plant, analyses, Ala. College 435

red rust, notes, Ala. College 434

root knot, notes, Ala. College 434

rust, notes, Ala College 434

seed, analyses 478

Miss 234

and its products for steers, Tex 475

statistics 698

feed, analyses, N. Y. State 169

industry, U. S. H. A 1098

meal, analyses. Can 586

Conn. State . . 70,

129, 931

Page.

Cotton seed meal, analyses. La 131

Mass. Hatch 225,281

Me 378,587

Miss 234

N. J 378

N. Y. State.. 169,877

Pa 378

R. I. 282,378,717,907

Vt 282,472,877

availability for grass.
Conn. State 527

availability for Hunga-
rian grass. Conn. State 528

effect on butter, U. S.

' L>. A 798

oil as a substitute for linseed

oil 694

detection 108

Halphen color
test 612

in lard, Boemer’s

method 214

shedding of bolls, notes, Ala. Col-

lege 434

sore shin or damping off, notes, Ala.

College 434

spinning, favorable atmospheric

conditions, U. S. B. A 831

statistics 143

stem anthracnose, notes, Ala. Col-

lege 434

trade schools in the South 198

treatise 45

varieties, Ala. College 433

Ga 137

La 841

Miss 229,844,849

waste, analyses. Mass. Hatch. 225,626,933

Vt 226

wilt, notes, Ala. College 434

worm moth on grapes 69

Cottonwood, American, notes. Can 559

fungus disease. Can 574

notes 1049

Court-noue of grapes, notes 260,464

Cover crops for orchards, Nebr 449

Cow stables 388

Cowbirds, food habits, U. S. D. A 828

Cowpeaand soy-bean plants, analyses, Ma.ss.

Hatch 933

Cowpeas, analyses, N. J 378

and corn, culture, U. S. D. A. 232

millet, analyses, Nebr 442

soy beans, notes 1037

as a forage crop, Ind 45

source of nitrogen, Teiiii 1035

culture experiments, Del 435

Fla 1036

Miss 849

in Arkansas, Ark 634

digestibility, Okla i 872

fertilizer experiments. Conn.
Storrs 1028

fertilizer experiments, Del 435

Miss 849

Tenn 102L
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Page.

Cowpeas for forage. N. J 332

irrigation experiments. La 842

liming experiments, Md 625

. notes 943

Can 329

Iowa - 134

La 843

N. Mex 539

Okla 230

Tenn 337

root tubercles notes, X. .1 331

varieties, Del 435

yield as affected by the weather,

Del 436

Cowi)o.x, notes 885

U. S. D. A 488

Cows, dairy, development 592,1082

economy of heavy grain feeding,

Wis 81

effect of changing milkers, Wis 83

feeding liquid fat, Vt 283

individuality on taste and
tolerance of milk 784

exercise 381

feeding, Minn 484

Tenn 388

and breeding 786

management 698

experiments ... 90, 288, 589, 592, 679

Ga 982

Minn 479

Miss 288

X.J 382

Pa 678

Utah 783

grain on pasture. Miss 883

in winter 185

grain feed, U. S. D. A 798

grooming, Vt 284

heavy vs. light 288

Holstein, tests, X. J 383

improvement by feeding and care,

Md 1078

Jersey, tests. Miss 288

mangels and swedes for 884

vs. sugar beets for. Can 389

turnips for. Can 387

milking as affecting production 185

oil cakes for 179

palm-nut residue for 592

pea-vine silage vs. pasture for, Del . .. 481

poisoning with Agrbdeinma githago. . 394

production in Connecticut, Conn.
Storrs 380

profitable and unprofitable, U. S. D. A. 298

protection from flies, Wis 82

scale of points for, U. S. D. A 90

selection, Ariz 798

and testing 388

Tenn 388

soiling crops for 388

X.J 382

vs. pa.sturing, Utah 783

.spaying, methods 394

sugar-beet pulp for, X. Y. Cornell 878

tests, Can 387

Page.

Cows, tests, Wis 90

type in relation to production. Conn.

Storrs 381

type in relation to production, Minn. 479

variation in productive capacity,

Minn 480

watering, Vt 284

Welsh Black and Shorthorn, compari-

son 389

Crab apples, germination as affected by .size

of fruits and number of seeds 758

varieties, Mont 853

grass, notes, Kans 898

Cranberries, cost of growing 1046

Finnish, composition. 753

rotting, U. S. D. A 298

Cranberry bogs, making 953

Crane flies, notes 1060

Cratxgus, n. sp., description, X. C 827

oxyacantha, witches’ broom 658

Cream, analyses. Conn. State 279,280

clotted, analyses 680

pasteurization at 140° F., Wis 84

for butter making.

Can 386

raising by dilution. Can 386

ripening. Conn. Storrs 387

at different temperatures.

Can 386

by direct inoculation 593

with different percent-

ages of starter.

Can 386

pure cultures 983

sampling, Vt 185

separator slime, source 883

“ separators,” dilution, tests. Can .. 386

testing 90

by the Babcock method . . . 884, 986

Iowa 882

Creameries, cooperative, in Denmark 289

notes, Ga 982

Creamers, dilution, tests. Can 386

Creatinin, determination in urine 512

physiology 1077

reducing power 587

Creeper, brown, economic relations 423

Crematory ashes, analyses. Conn. 8taie 931

Oreg 907

Creolin as a remedy for ant'ira.x 193

Crimson clover. {See Clover, crimson.)

Crioceris asparagi, notes 862

Can 367, 575

melanopa, notes 974

12-punctata, notes 166, 862

Can 367, 575

Crocus sativus, variety 613

Crop circular, U. S. D. A 298

conditions abroad, U. S. D. A 698

pest law, Va 467

reports, U. S. D. A 698

Cropping experiments 44

Crops'as affected by meteorological condi-

tions, U. S. D. A 831

basic constituents 428

foreign, U. S. D. A 698
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Crops, moisture requirements, Cal 922

of Austria, U. S. D. A 1098

Germany, C. S. D. A 399,1098

protection from hail 502

Crossing and hybridizing 612,852

( roupous enteritis of cats 193

membranes, jrathology 393

Crown gall, contagiousness 162

notes 1058

Ariz 458,798,1055

treatment, Ariz 460

Crows, economic relations 423

in relation to agriculture and for-

estry 616

seed, distribution in Germany 617

stomach contents 424

Crucible for alkali determination 419

Gooch, improved 309

Cruciferous plants, destruction 351

form as related to habi-

tat 615

Crude fiber and nitrogen-free extract, fuel

value 1072

determination 511

petroleum for the San Jos6 scale,

N. J 971

Cryptococciui fagi, notes 1062

Cryptogams of Wyoming, Wyo 1015

Cri/jitorhynchns lapathi. notes 1062

Cryptu8temma calendulacea, notes 961

Crystallization preventive, analyses 823

Cuckoos, economic relations 423

Cucumber bacterial wilt, notes, Mass.

Hatch 253

beetle, striped, notes, Mich 575

N. Mex . 974

beetles, notes, Fla 1058

damping oil, notes 261,262

downy mildew, notes, Fla 1056

fungus diseases 1056

powdery mildew-, notes, N. Y.

State 56

Cucumbers, culture in Austria, U. S. D. A. . . 1043

fertilizer formula 851

forcing 952

growing in pots in -winter 449

under glass in sum-

mer, N. H 1039

notes, lofva 340

spraying experiments, N. .1 353

Cucurbita pepo as affected by carbon dioxid. 110

Cucurbits, hybridization and cross pollina-

tion, Nebr 449

Culicidse, treatise 467

Cultivation and -weeding, effect on soil

moisture 123

in New South Wales 1096

Cultivators for corn, tests, Ind 44

tests 1097

Curd, bad flavor. Can 385

careful vs. rough handling. Can 385

gassy. Can 388

Mich 984

and stringy 389

test, Wisconsin, description 593

Currant bud mite, black, remedies 663,870

Page.

Currant disease, notes 262

diseases in the Hudson Valley,

N. Y. State 1,54

flies, notes, Mont 869

gall mite, remedies 772

leaf spot, notes 573

Currants, fertilizer experiments 648

N. .1 344

irrigation, N. .1 344

ripening as affected Ijy copi)or

salts 1015

varieties lOll

Mich 237

Pa 645

Current meter, rating (jyo

Curtis scale, notes 469

Cuscuta, geographical disiribution of spe-

cies in North America 720

germination 960

Cuscuta gwnovii affecting cucumbers, N. Y.

State 56

Cutworms, remedies : 865

Cylasfurmicarius, notes 465

Cylmdrusporium komaroivi, n. sp., de.scrip-

tion..... 768,1057

Cynomia pictijacies, notes 974

Cyrtacanthacris nigrovaria, notes 465

Cystopus portidacse, notes 254

Cytodites nudus, notes 166

Mont 894

Cytology, new departure 114

Dactylis glomerata. (See Orchard grass.)
'

Dactylopius calceolarix, notes ' 1067

ev'h'i, notes, Fla 68

destructor, notes 369

F. S. D. A...... 162

Daffodils, history 855

Dahlias, notes 1046

Dairy agent of Sweden, report 289

bacteria, classification. Conn. Storrs. 1083

barn, description, Tenn 396

education in California, U. S. D. A. . . 90

exhibit at California State fair, U. S.

D.A 89

feeds, analyses, Me .587

N. J 378

Vt 877

glassware, tests, Vt ,. 289

herd record 185,592,593

Can 387

Conn. Storrs 380

Md 1079

Minn 479, 480

Miss 288,883

N. H 185

N.J 384

Utah 781

Vt 286
^

Wis.... 83

suggestions for keeping,

Tenn / 388

selection, Ga 982

industry in Europe 684

inspection in Michigan 823

la-ws, National and State, U. S. D. A.. 986

of California 986
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Page.

Dairy officials, associations, and educa-

tional institutions 92

products, analyses, Ky 586

contamination 593

.school at Riitti-.Zollikofen, Bern, re-

port, 1899 ; 90

system of keeping records, ^linn 479

Dairying, cooperative 485

general discu.ssion 388

in California, U. S. D.A 89

Canada 178

Cuba 90

Denmark 289

notes, N. Y. State 287

Georgia, Ga 982

New South Wales 1082

Pennsylvania 698

relation to .soil exhaustion,

N.J 384

Russia 1082

the United States, U. S. D.A.. 484

noter., N.Y.

State ... 287

notes, Ga 986

Dakruma convolutella. notes 68

Danais archippux, notes 69

Dandelions, forcing 952

Daphne cncorum, .seed production 855

Darluca filum as a rust parasite, N. Y. State. 358

notes 262

Iowa 962

Date palms, culture 246
|

Ariz 798

notes. Cal 945
|

Datura stramonium as affected by carbon
'

dioxid 110

Davainea cesticillus in fowls 894

proglottina in fowls 894

Davidson, S. P., notes 1015

Decticus verrucivorus, notes 974

Dehorning cattle, Ariz 798
,

effect on milk production, Utah. 782 i

notes 194,792
;

steers. Can 599
|

Delaware Station, financial statement 797

Delphinium glaucum, notes, Mont 891

Danatium puUuluns, conidia formation 912

notes 718

Demodex, bibliography 867

Dendroctonusbrericornis, notes, U. S. D. A.. 64

gulggraphus rufipdnus, notes.' 166

similis, notes, U. S. D. A 64

Bendrophagus glubosus, n. sp,, .studies, Ariz. 459

Denitrification experiments 626,728,734,928

studies 115,915

Dermacentor americanus, notes 973

Dermanys.sus, bibliography 867

Dermaptera of Austro-Hungary and Ger-

many 1068

Dermatobia, bibliography 867

Dermatomycosis of fowls, investigation 94

studies 191

Derotmena, monograph 166

Desert countries, future 732

Desiantha caudata, notes 367

Dewberries, notes, Ind 854

Page.

Dew-point at Honolulu, tables, U. S. D. A.. 25

Dextro.se in beet leaves 113, 214, 309, 912

Diabrotica 12-punctata. notes, U. S. D. A 860

vittata, notes, Mich 575

N. Mex 974

Diarrhea, infectious, of calves, treatment. 395, 791

Biaspis amggdali, notes, Fla 1057

cacti, notes, U. S. D. .1 162

/affaa; on American fruit 971

ostrea’formis, locomotion of larvee... 869

Diastase, functions in plants 615

inhibition by o.xidizing enzyms .. 217

proteolytic, of malt 722,723

as affected by
mine r a 1

substa n c e s 916

Diasta.ses, secretion 118

Biatrasa saccharalis, notes 661

striatalis, parasites 469

Dicalcium phosphate, analyses. Conn.

State - 931

Bicranura vinula, notes 1062

Dictyophora pallida, notes 1067

Bictyosporium opaemn, notes 567

Diet in warm climates 981

of laborers in the Leeward Islands 476

.
peasants .... 1077

prisoners in the Leeward I.slands . . 476

1 Dietaries for ho.spitals for tire insane 877

I

Dietary of a Berlin prison : 79

studies, Greg 476

U. S. D. A 677

of university boat crews,

U. S. D.A 168

Digestion experiment, nature, Kans 898

physiology of 982

Digestive secretions, protection of organ-

ism from 95

Diluvial formation in the Netherlands 837

Dimorphism among plants, sea.sonal 24

Bioscorea alata, analyses 1076

fargesii, notes 852

.spp., notes 345

trijida, analyses 1076

tuberosa, anals'ses 1076

Dioscorea, hybridization 7 613

Diphtheria, avian and human 395

bacilli, effect on leucocytes 1084

toxin product!on in

milk 1080

Diphtheretic membranes, pathoh'gy 393

Biplococcus tabaci, noies 720

Diplosis pyrivora, notes 1061

rosivora, n. sp., notes, U. S. D. A... 161

violicola, notes, U. S. D. A 161

Bipsacus sylvestris tarsus, biastrepsis 109

Diptera, claws and pulvilli 1068

injurious, treatise 868

Diseases, infectious, classification 489

of animals, atmospheric infec-

tion 790

control 395

infectious, prophy-
laxis 489

laws controlling,

Va 597

pathology and ther-

apy 596
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Diseases of animals, text-book 596

plants. {See Plant diseases.)

Disinfection theory 1094

Disonyeha triangularis, notes, Mich 575

Dissosteira longipennis, notes, U. S. D. A . . . 160

Distemper, canine, notes 1094

studies 292

Distillery slop, analyses, Ind 70

waste, analyses, N. Y. State 169

Pa 878

Divining rod, use, U. S. D. A 119

Dodder affecting alfalfa, Wyo 481

cucumbers, notes, N. Y.

State .56

life history 313

seed, germination 960

Dodders, geographical distribution in

North America 720

Dogs, new disease 685

susceptibility to hemorrhagic septi-

csemia of poultry 991

Domestic science, handbook 279

in agricultural colleges. 279

Dorylinse, notes 1069

Doudna, P. E., notes, U. S. D. A 521

Dourine of horses, pathology 1094

pathogenic organism 893

Dragon flies, collecting and rearing 870

literature in nineteenth cen-

tury 972

Drainage as affected by forests 426

in Upper Chagres River, U. S. 1). A. 521

water, nitrogen content 917

Dried blood, analyses, Cal 981

Conn. State 129,931

La.. -. 131

N. J. 840

R. I 717, 907

Drift ice, U. S. D. A 1015

Drinking devices, automatic 1096

Drosera flliformis and D. intermedia, hybrids

between 613

Drosophila ani'pelophiki, notes, Ariz 365

Drought, determination of intensity 317

effect on trees, Cal 955

endurance in soils, Cal 921

in Missouri in 1899, U. S. D. A 520

Droughts in India, U. S. D. A ,521

Drug adulteration in Massachusetts 79

Dry spells, U. S. D. A 119

Drying apparatus 908

Dryobates pubescens, notes, U. S. D. A . 161

Ducks, bacteriological disease, N. J 390

feeding experiments. Can 377,589

hemorrhagic septicsemia 888

toxicology of strychnin
_ 392

Dunes, culture 427

Durra for forage, N. J 331

rural branching, analyses, N. J 378

Duty of water 398

Colo 295

U.S.D.A 295

measurements, Wyo 1095

Dwarf Essex rape, analyses, N.J 378

Dynamometer, bearing-testing, description. 797

Dysentery in young animals, Kans 898

Page.

Dysentery, malignant, of calves, control . .

.

Earthworms in soil of forests

role in soil

systematic account

Eatonia, n. spp., de.scriptions, U. S. D. A
Eciton sumichrasti, notes

Eclipse of sun. May 28, 1900, U. S. D. A
shadow bands and atmospheric

phenomena, U.S.D.A
Ecology of Ocracoke Island, U. S. D. A
Edema, malignant, and blackleg, bactilli,

study

in horses 792, 1094

Eel worms affecting roses 424

Egg records. Me 586

nest box for, U. S. D. A 298

white proteids, studies. Conn. State... 514

yolk, iron content 780

proteids, studies. Conn. State 513

Eggplant Macrosporium disease, notes, Ga. 61

Eggplants, fertilizer formula 851

growing under glass in sum-
mer, N. II 1039

notes, Iowa 340

preparation for the table, Iowa. 340

spraying experiments, N. J 352

Eggs, cold storage 780

effect of food on flavor, U. S. D. A 898

preservation 476,780

Can 376,589

W. Va 1098

with water glass, N.

Dak 780

selling by weight, U. S. D. A 898

ElapMdion villosum, notes 272

Elasmopalpus lignosellus, notes,. U. S, D. A. . .
' 362

Electric currents, effect on instruments for

measuring terrestial magnetism. 920

phenomena in Euphrates Valley,

U.S.D.A 831

Electricity in plant culture 825

physiological action 178

Electroradiophone for studying distant

storms 725

Elephant beetle, notes 774

Ellenberger, Cyrus, notes on death, U. S.

D. A 520

Elm, American, notes. Can 559

bark beetle, notes, Ky 158

diseases, notes, Ky 1.57

leaf beetle, imported, notes, Ky 158

notes 263,368
' skeletonizer, notes, Ky L58

plant louse, notes, Me 367

wych, ash analyses of leaves 1006

Elymus canadensis, notes, Nebr 436

glaucifoli'us, notes, Nebr 436

virginicus, notes, Nebr 436

Emmenthaler cheese, ripening 884

Envphytus macidatus, notes 68

Employment agencies for the use of

farmers, U.S.D.A 798

Encarsia jiavoscutellum, notes 869

Encyrtinse, genera 870

Endocarditis in hog cholera : 294

Endosperm of maize, hybrid fecundation. . 421

684

424

927

617

911

580

119

.521

720

691
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I

English blue grass, notes, N. Mex 539

I

walnut scale, notes 469

Enological station of Haro, report 195

t
Entomological service, voluntary in New

i York 264

j

Society of Ontario, report. . 264

station of Sweden, report . . 271

Entomologists’ directory 168

,

Entomology, clinical, bibliograjjhy 867

i economic, progress in the

United States, U. S. D. A 467

experimental 974

i| literature in nineteenth cen-

;i tury 972

1;
Russian 665

r North American, list of works,

i U.S. D.A 774

Entozoa in Hawaiian Islands 889

Enzym of PenicilUum glaucum 722

I proteolytic, in germinating barley. 916

seeds . . 722

Enzyms, chemical nature 117

formation by alcoholic ferments. . 915

in plants 916

of cheese, studies 682

Epacromia dorsalis, notes 770

tenninalis, notes 270

Ephestia caiitella, notes 869

kuehniella, notes 1061

Ephialtes irritator as an enemy of the peach-

tree borer, N. Y. Cornell 63

Epicxrus imhricatus, notes, U. S. D. A 362

Epicauta cinerea, notes, Mich 575

Epilachna varivestis, notes, N. Mex 974

Epilepsy of poultry, notes, Del 894

parasitic cause 598

Epithelioma contagiosiim, pathological anat-

omy 994

Epitrix cucumeris, notes, N. Mex 974

Equinoctial storms, U. S. D. A 1016

Eragrostis trichodes, notes, Nebr 436

“ Erborinatura,” false, in cheese 485

Ergot from wild rice 359

notes 467

poisonous to stock 911

Ergotism in Horses, Mont 891

notes, Nebr 488

Erica arborea, production in Italy 795

luilmorei, culture 754

Erigorgus melanohatus, notes 865

Eriochiton thcx, n. sp 369

Eriococcus spp., notes 68

Eriogonumparvifolium, analyses. Cal 991

Eriopeltcsfestucx, notes 368

Ermine moths, notes 469

Erodium cicutarium, germination as affected

by light 1049

Erosion due to heavy rains, U. S. A 1015

Erysimin, properties 912

Erysiphacese, monograph 461

Erysiphese, haustoria 219

Erysiphe graminis, notes 218

Ethemaia scllata, notes 367

Ether for forcing plants 243

Eucalypti at Santa Monica, Cal 955

in Arizona, Ariz 798, 1049

Page.

Eucalypti in New South Wales 248

Eucalyptus hybrids 613

rate of growth 1048

Eucalyptus spp., notes 562

Eudemis botrava, remedies 662

Eulactol, digestibility 780

Euphoria inda, notes, Mich 575

Euproctis chrysorrhxa. {Sec Brown-tail

moth.)

Eurygaster maurus, notes 664

Eutypella %)runastri, notes 654

Evergreen leaves, transpiration 313

Exercise, effect on egg production, Utah ... 674

Exoascus deformans. (Nee Peach leaf curl.)

Exobasidium brevier i, n. sp., description 1057

Exorista heterusix, notes 770

pyste, notes, U. S. I). A 363

Experiment station

—

at Albano, report of chemical depart-

ment 1008

Kiel, report 198

farms in Germany 901

for cheese making at Lodi, report 1898. 91

ill Hawaii 1001

Rothamsted, influence 203

report 746

Experiment stations

—

exhibits at Paris Exposition 301

for Hawaii and Porto Rico 2

in Denmark, reports 398

foreign countries, list, U. S. D. A 198

the United States, U. S. D. A 497

history and pres-

ent status, U. S.

D.A 297

organization lists,

U.S. D.A 198

statistics, U. S.

D.A 298

International Congress at Paris 101

need of more perfect organization 401

of the French tropical colonies 199

United States, work and expendi-

tures, U. S. D. A 697

veterinary work 601

Experimental farms in New South Wales.. 199

Extraction apparatus 908

Faba vulgaris as affected by carbon dioxid. 110

Famines in India, U. S. D. A 521

Fancy feed meal, analyses, R. 1 282

Farm methods 698

superintendence, notes. Can 379

Farmer in his business relations 199

Farmers’ Bulletins, U. S. D. .V 118

institutes in the United States and
Canada, U. S. D. A . . . 298

notes, S. C 39

Farming, diversified, in Oklahoma, Okla.. 640

Fat, apparatus for extraction 309

determination in butter 108

condensed milk. . . 307, 823

cream 485

dairy products 21

milk 22,1007

of equivalent in butter. 485

digestibility 1077



1140 EXPERIMENT STATION RECORD.
!

rage.

Fat, effect, of large (juantities on .stomach

motility 177

extraction by carbon bisnlpbid 308

in firm and soft pork, analyses, Can. . . 581

liquid, for cows, Vt 283

resorption 981

sonrce in animal organism 981

Fatigne, effect on milk, Yt 285

Fats, determination of iodin number 106

iodin and bromin valnes 419

methods of analysis 1005,1007

rancid, treatment with soda solution. 1007

rancidity 308

Fanna of Maryland 1098

Fayns, notes 492

Del 894

treatment, Oreg 1092

Feces fi’om milk diet, phosphorus content. 477

plasmon and meat diet 379

of milch cows, fertilizing constitu-

ents, Pa 927

sheep, heat of combustion. Me 873

study of ferments 477

Feed mills, small .steel, grinding experi-

ments, Wis : 492

Feeding, effect of diff'ercnt methods on milk

production, Utah 782

standards, i)rineiples .80

Feeding stuffs

—

American, digc.stibility, V. R. D. A ' 275

analyses. Conn. Storrs 1077

changes in chemical composition during

storage 471

composition, Okla 677

and uses. Conn. State 282

digestibility of nitrogen 777

nonnitrogenous constit-

uents 677

nonnitrogenous constit-

uents, N. C 667

handbook 1077

impurities in 219

inspection. Me 377

N. Y. State 877

laws 378

Conn. State 279

N.Y. State 169

It. 1 282

Vt : . . . . 282

toss of energy in digestion 1073

market prices, N. .J 378

nutritive equivalents 378

“ physiological-nutritive value ” 1072

rules for dealers 350

Feeding tests, experimental error, Vt - 283,284

Feeds, mixed, analy.ses 378

Cal 981

Me 587

R. 1 378

digestibility. Me 873

Feldspar, decomposition 124

Fenugreek as a soil improver 849

notes. Cal 936

Fermentation of cellulose 722

Connecticut tobacco, U. S.

D. A 335

Page.

Fermentation of galactose 915

tobacco 4 13,916

bacteria in 720

cause 722

relation to denitrification .. . 115

Fermentations, treatise 691

Ferments, alcoholic, formation of enzyms. . 915

physiology and ]uor-

phology 915

as affected by liquid air 916

j)roteolyti(‘ aiid amylolytic, in

feces 477

soluble, in seeds 118

treatise 91(i

Fern hybrids 613

Ferns, cros.sing and hybridizing 613

germination 3.50

Ferric oxid, determination in natr.ral phos-

jjhates 416
'

Fertility of soils, determination '.
. . . 36

Fertilization of plants, artificial, boxes for. 613

Fertilizer .analy.sis. {See Phosphoric acid,

n i troge n, potash,

etc.)

synoptic tables 715

calendar for 1900 38

experiments, cooperative, ])lan.

Tenn 324

cooperative, plan

and results, X.Y.

Cornell 125

in Denmark and
Germany 225

methods of con-

ducting ()42, 1036

fraud, N. C 841

industry in United States 736

law in Maryland 38

Pennsylvania 39

laws 626

Conn. State .. ., 128,931

La 130

N.J. 324

S. C 430

Wash 225

Wis 39,226

W. Va 226,430

literature, X . C 841

.statistics 934

W. Va : 1098

trade in Connecticut 129

Xew .ler.sey, X..1 324

Fertilizers, action as affected by distril)u-

tion 839

analyses 38, 39, 324, .530, 62ti, 823, 933

Conn. State 129,931

Kv 130,1026

La 131'

Mass. Hatch... .. 22.5.626,933

Me '. 324,737

Mich 933

Miss . .
.' 38,841

XL H 226

XLJ . .- .840

X.Y. State 226,1026



J-'ct!titca elatior arnndinacea, notes, Xebr 436

X. Mex.. 539

pratensis, notes, Xebr 436

~ ovinn duriu.icnla, zwte», "Sehr 436

elatior, notes, Xebr 436

> .S'i;ica/C(, notes, Xebr. 436

prnfensitt, smalyses, Oreg 471

f
notes, X^. Mex 539

' Fiber in feeding stuffs, digestibility 665

plants of Japan, anatoinieul studies. . 422

4' Fibrin, heteroalbtunoses, nutritive value . . 478

; Ficas elasfica, notes 347

^ repcsrted tapping 451

i idia rificola, notes, X. Y. Cornell 974

j Field crops, fertilizer experiments 442

> experiments, notes 337

; peas as a forage crop, Ind 45

r Golden Vine, composition and

I yield, Utah 740

' digestibility,

I Utah 778

F root system, X. Dak 517

varieties. Can 329

! Minn 630
* Fig disease, notes 858

f Figs, California Smyrna 753

SUBJECTS. 1141

Page.

Figs, e.ulture under glass , 346

forcing under glass 853

notes; Cal • 945

Fdnria hnvcraj'ti, life history 68,660

nneturva in Culex 575

Filarite, propagation by moscjuitocs 790

Filberts, food value. Me 78

notes, Mich 237

Filter-i)ress cake as a fertilizer 933

for laboratories 309

Filters, asbestos 419

Fir, Douglas, for reforestation in France... 757

C.stimatiou of timber 653

in mixed forests .' 653

red, ash analyses 653

resin ducts and strengthening cells ... 827.

Fire blight, notes, U. S. D. A 399

Va 271

treatment, X*. J 354

Fish, canned, corrosion of cans 476

ground, analyses. Conn. State 129,931

Mass. Hatch 933

X.J 840

pomace, analyses. Can 531

p-ireservation 'with salts 77t>

Fistulous withers of horses, studies 292

Five-ffnger, notes, 5Iont 827

Flagelljc of bacteria 722

Flat pea, notes 133

Cal 936

Can 329

Flavoring extracts, analyses 79

Flax, culture experiments 745

Can 536

in Alaska, U. S. D. .A 630

hulls, analyses, X.Dak 273

life history 313

meal, analyses, A"t 877

root system, X. Dak 517

rust, notes 1056

varieties. Can 329

Avater requirements, Minn 627

Flea-beetle, black, Paris green for, Colo ... 229

pale-.striped, notes, U. S. D. A . . 362

Flea-beetles, notes 862

Flesh foods, handbook 676

Flies, remedies, Kans 898

Floats, analyses, R.I 717,907

Floods in Texas, U. S. D. A 520,521

the Brisbane River, mitigation.. 797

Flora of Lyon County, Iowa 732

Maryland 1098

Ohio 615

Oklahoma, Okla 312

Floriculture, American 347

manual 152

Florida Station, ffnancial statement 1097

report of director 1097

F'lour, analyses, Ky 586

middlings, anal\>es, Wis 71

moth, Mediterranean, notes, U. S.

D. A 861

Flours, acidity 676

analyses •

91

determination of acidity 823

Flowers, brown coloring matti'r 912
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Flowers, classification of odors 4,51

color, nomenclatnre 104G

coloring matter 113

colors as affected by chemicals 519

culture 7,54

cut, XJroduction 1,52

growing for x)erfume 7,54

hardy, notes. Can ,549

Fluke worms of sheei>, notes 792

Fluorin gas, utilization 1025

Fodder plants, culture exi)eriments. Can .. 229

notes, U. 8. D. A 615

Fodders, advantages of (‘om])re.ssing 177

Fog studies on Mount Tamali>ais, U. S.

D. A 831, 1015

Fogs, effect on })lants 826

Food adulteration in Europe 780

Massachu,setts 79

and drug inspection in Massachusetts. 975

animal, behavior in human body .379

coloring matters in 780

effect on character of tallow 583

composition of i>ork. Can... ,582

flavor of eggs, U. S. D. A 898

metabolism and power to

perform work 171

quality of butter, Vt 285

taste and tolerance of milk. 784

general article 780

insi>ection in Michigan 823

Ky .586

law, Conn. State 279

materials, migration in leaves 309

nutrients required by man 871

j)reservatives 780

analyses. Conn. State. 279,281

notes 280

requirements in temperate climates. . 877

.supply of the United Kingdom, Bel-

gium, France, and Germany 476

treatise 676

Foods, availability. Conn. Storrs .. 1069,1075,1076

chemical 676

digestibility. Conn. Storrs 1075

erroneous ideas regarding value 279

examination 214

flesh, examination manual 476

fuel value. Conn. Storrs 1069,1075,1076

preservation by pressure, W. Va 1098

relative proportion of nutrients.

Conn. Storrs 1070

vegetable, in the Leeward Islands.. 476

Foot-and-mouth disease, control 1093

notes 194,790,885

]»rotective inocu-

lation ex|;>eri-

ments 194, 394

regulations 598

studies 189

treatment 293

Foot-ball team, dietary study, U. S. D. A .. 677

Foot disease, notes, Nebr 488

rot of sheei), notes 292, 792, 1093

Forage crops, notes 698

La 843

Miss 234

Nebr 419

Page.

Forage croi)s, notes, U. S. D. A 442

supplementary, U. S. 1). A... 698

treatise 45

I)lants. (.See aZ.sY; Grasses.)

chemical studies 1031

cooperative ex[)eriments,

U.S. 1). A.. 332

i n V est i g a-

tions, U. S.

D. A 935

culture exi)eriments 1036

Colo 229

in Alaska, U. S.

D. A 630

, for alkali soils, Wyo 138

Arkansas, Ark 634

ranges, U. S. D. A . . . . 231

imported from Russia, U.

S. I). A 45

insects affecting, U. >S.

L. A 862

in Washington, Wash 234

native, Mont 827

notes. Cal 945

Kans 898

Tenn 337

U. S. I). A 615

Wy(j 1037

studies 745

varieties, Minn 629,6.30

Nebr 436

poisoning of horses 886

Forbes scale, notes 469

on American fruit 971

Forceps for holding pigs during inocula-

tion 894

Forcing plants by ether 243

Forecasting for the farmer, U. S. D. A 831

Forecasts in India, U. S. D. A 521

seasonal, in Colorado, U. S. D. A. 521

F(jrest belts. Can 561

conditions of Australia 562

Cuba 562

New Jersey coastal

Ijlain 560

fires, control, U. S. 1). A 4.55

due to camp fires 563

in Belgium 563

France 455

Pennsylvania 651

laws in the United States 248, 563

nursery, U. S. D. A., 956

planting in Canada, Can 561

Norway 560

preservation, reasons for 697

problems.. 7.57

in Michigan 757

Russia 652

reserves in the United States 4.52,955

tent caterpillar, destruction by
birds . ., 366

effect on maple
sugar 69,166

notes 263, 272

Me 68,367

N. H...... 466

Vt 269
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Page.

Forest tree growing 559

seedlings, cooperative experi-

ments, Pa 651

seeds, preservation 959
j

trees, depreciation in value, Pa 650
|

ofOhid 24<S

Forestry, American, treatise 455

at the Paris Exposition 958

cooperative work, U. S. D. A 4.52

experiments, Colo 248
j

in Canada, Can 559
|

England 248
|

.Tapan 9.58
j

Ontario 248

Porto Ricor 795

the Adirondacks 757,9.58

United States, progress,

U. S. D. A 455

Wisconsin 757 I

legislation in INIinnesota 956
|

notes 733

Pa 649

practice by private owners, U. S.

D. A 455 ;

railroad 248,4.56
i

review of literature 653
j

substations at Chico and Santa ’

Monica, history and present con-
|

dition. Cal 954
j

treatise 756

Forests, as affected by pasturing 6.53

black-jack, of Oklahoma, reforesta-

tion 4.55

density 247

effect on air temperature 6.53

climate 522

preservation of snow,

Colo 295

soil moisture 527

water, drainage, and
flow of springs 426

temperature 522

water flow 6.51

estimation of wood and timber 456

insects affecting 272, 469, 975

U. S. D. A 64

in Baltic provinces 469

management and improvement... 649

in Germany 652

natural spreading 757

of Alaska 652

Canada 756

Indiana 6.52

.Java 652

Maryland 1098

Ohio 561

Pru.ssia 757

Saxony 956

the Grand Uuchy of Baden 957

pine, of Germany 6.52

protection and restoration 651

pure vs. mixed 4.53

Formaldehyde as a disinfectant 1094

preservative of food . .. 976

detection 21

in milk 680, 1005

determination, Ind 21

Page
Formaldehyde, effect on enzyms and pro-

teids 118

germination of

cereals and
smut spores . . . 4.57

proteids 108

presence in plants 313

Formalin, analy.ses. Conn. Slate 214

for bean antbracnose. Can 574

corn smut 8.59

oat smut 8.55

Mont 8.59

y)Otato scab, INIont 8.59

Formic, acid, determination, Ilaberland's

method... 214

in presence

of acetic

acid 516

effect on germination and
growth of peas 1009

Formica rnfa, notes 469,865
i Formose. effect on glycogen formation 981

I Fossil faunas in Iowa 732

Foirl brood of bees, studies 966

treatment 973

Fowl cholera, nature and treatment 395

notes, Del 894

Fowls, temperature 294

Fox flesh, heat of combustion 178

Foxes, damage to sheep industry 830

Foxtail hay, analyses. Cal 981

Fraxinas excelsior, wdtche.^’ broom 658

Freeze of February, 1899, effect on fruits, Ga . 50

Freeze of February, 1899, effect on fruit,

Iowa 147

1898-99, effect on orchards, Colo. . 244

Freshets in James River, Virginia, U. S. D. A. 520

Frit fly, American, notes 368

Frogs, susceptibility to hemorrhagic septi-

caemia of poultry 991

Frost alarm, electric 619

effect on different varieties of .straw-

berries, Mont 854

fighting, U. S. D. A 314

injuries, prevention by tvhitening. . . 643

prediction and protection, Idaho 314

protection 941

Tenn 317

by artificial clouds 122

hot Avater 122

U. S. I). A.... 119

of small fruits 346

re.sistance of beans, R. 1 944

work in South Africa, U. S. D. A 118

Fruit bark beetle, notes 664

buds, formation, Del 7.53

butter, analyses 79

canker, notes 463

canning season in California 5.59

culture, notes, Vt 151

diseases, notes, W. Va 573

essences, analyses 908

exhibit at Paris 1045

fly, notes 69

remedies 1068

growing in Pennsylvania 698

juice, an-alyses, Conn. State 279
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Fruit moth, notes 4G8

rot, treatment, (hi 9G2

scab, treatment 463

scale, European, notes, Mich 575

soils of Virginia, Va 122

spots catiseil by scale lice 865

tree canker, notes 61

chlorosis 463

fungus parasites ti57

gummosis, notes 61

mildew, notes 61

parasite, notes 359

root disease 257

trees, fertilization 1044

growth as affected by pruning. 1044

injury by insecticides, U. S.

I). A 860

manuring 345

protection in Florida, U. S. I). A. 118

relation of growth to flowering. 1044

root killing by cold, Iowa 147

winterkilling, U. S. D. A 118

twigs, temperature as affected by

whitening 643

Fruits as related to bees 774

at the experimental farm at Agas-

siz, Can 753

blossoming period, R. 1 746

culture 55,698

in Northern latitudes 1044

for Virginia, Va 151

insects affecting 61,664

N. Y. State 271

Utah 271

new hardy 1044

orchard, as affected by freeze of Feb-

ruary 13, 1899, Ga 50

culture experiments, Colo. . 229

fertilizer experiments.
Mass. Hatch 344

fertilizer experiments, N. J. 344

irrigation, N. J 344

U. S. 1). A 345

pollination, N. Y. Cornell.. 237

varieties. Can 345

Mass. Hatch 344

packing and shipping 345

pollination by bees 367

preservation 54

for exhibition, Wis 53

Sutherland process 1016

regulations of foreign governmenls

regarding importation, U. S. I). A . . 775

small, culture experiments, Colo 229

fertilizer experiments. Mass.

Hatch 344

forcing 753

growing in high latitudes.

Can 548

irrigation, U. S. I). A 896

protection from frost 346

varieties, Can 345

Mass. Hatch 344

use in Germany 780

Fuchsia, cross fertilization 613

Fuel, chemical and calorimetric investiga-

tions - 1007

Page.

Fuel, heat of combustion 612

Fumigation, advantages 665

for insect^ 369

of orchards, c-ost 470

tents 369

with hydro(‘yanic-acid gas 6(52

Fungi, effect on humin substances 912

growth as affected )iy c(>rtain sid>-

stauces 314,1014

growth as alfi'cted ijy media 718

in oil 313

in greenhouses of Berlin Botanic
Gardens 62

limit of concentration of nutrient

solutions 520

new species 24

de.scriptions 656

nitrogenous constituents 422

of Florida, Fla 1015

parasitic, of Java 461,1057

Vermont, Vt 261

poisonous and edible 24

position in ])lant kingdom 24

relation to weather, N. J 354

spore formation 961

wood-de.stroying 219

Fungicides, co])per, prei)aration 262

preparation 263

and u.se, Md 572,581

N. J 354

Vt.. 470

Fungus diseases of agricultural plants 767

Furfuroids of plant tis.sues 214

Furnace flue deposit, analyses 39

for laboratories 1008

Fusarmm llnwnis, notes 463, 655

Fusariums, parasitic, studies 653

Fusicladium dendriticwn. {See Apple scab.

)

pyrinum, notes 262,911

Gadflies, notes 69,272

Galactase, experiments 484

. in the ripening of cottage cheese,

Wis .88

properties, Wis. 87

Galactose, fermentation 915

(rafcc/; fa spp., notes 69

Galerucella luteola, notes, Ky 158

Gall wasps, notes.... 975

Gallic acid, determination 610

Game, laws regulating transportation and

sale, U. S. I). A 831

officials and organizations concerned

in ]jrotection, U. S. I). A 617

seasons, shipment, andsale,U.S.D..-\.. 8:10

Gangrene in animals 790

pathology ,
393

Gapes of yjoultry, notes, Del 894

Gapeworms, notes 294

Garbage plant product, analyses. Mass.

Hatch 933

Garden crops, insects affecting, U. S. D. A . 361

Gardening, dictionary, supplement 247

in Germany 1043

treatise ...’ 753

Gardens, English 54

Gargaphia angulata, ^ otes, U. S. I). A 362

Garget; (Nee Mammitis.)
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Garlic, fertilizer formula 851

Gas, apparatus for generation 309

washing and absorbing. 109

blast lamt) 309

generator.... 109

in barnyard mfinuro, analyses 023

lime, analyses, ifd 024

effect on soils and waters 124

liipior, effect on soils and waters: 124

for destroying' weeds 253
|

Gases, atmospheric, si)ectrum 920

Gaslight, incandescent, effect on plant

growth. W.Va 47

Gassy and stringy curd 389

curd. Can 7 388

and cheese, Mich 984

Gastritis, epizootic-j)arasitic, in fowls 291

luemorrhagica in dogs, notes 1094

parasitic, in calves 084

Gastroenteritis in poultry, notes, Del 894

Gastromycctes, cytological notes 1015
[

Oastro2)hilus C2)llc2Jaalis, n. sp., as a cause of
|

epilepsy 598
'

cqai, notes 69,599
j

namli.s. notes 294

Geese, toxicology of .strychnin 392

Gentianose, occurrence in roots of gen-

tian 710

Geological survey of Iowa 732

Geology, bibliographic journal 502

of Herault 648

Loui.siana, La 221

Maryland 1098

Michigan 695

southeastern South Dakota 897

Wyoming, Wyo 1019

Georgia Station, financial statement 97 i

notes 299,499
|

Geranium leaf spot, notes. Mass. Hatch 253
j

wild, notes, l\Iont 827 '

Germ-oil meal, analyses, Yt 877
|

Germination as affected by— |

calcium hydrate 759
’

chemical fertilizers, U. S. D. A 347 !

electricity 825

fertilizers, Tenn 1030

hydrocyanic-acid gas 959

light 1049

moisture 910

temperature 563, 910

Germination investigations 758

role of o.xygen 348

transformations of organic

substances during 720 '

Gestation in cows, effect on mineral matter

of milk 884

Ginger, analyses 79

Ginseng, American 1044

Glacial action in Indiana 732

lobe in Illinois .’ 924

Gladioli, hybrid 954

notes 152, 649

Glanders bacillus, hyphomycetous nature . 793

morphology 692

structure 1091

chronic, in man 491

communicability 800

Page.

Glanders, curability 685

diagnosis by Strauss method 95

in Illinois 290

Pennsylvania 684

mallein tests 95, 491

treatment '292,885,893

notes 685, 790

Nebr 488

r. S. I). A 488

recurrence 491

sanitary law 95

serum diagnosis 488

studies 92

tubercles, structure .... 1091

GlecUtschia triacanthot<, composition of albu-

min of seeds 419

notes. Utah 153

Gl(jcos2)ovium cacturum, notes 573

malicorticis, notes 262

Oreg 58

nervisequum, notes 2.55

ribis, notes 573

Glostiina morsitans, notes 792

Gloxinias, artificial fertilization 613

Glucose bran, analyses, Vt 877

consumption by rabbits 781

systematic analysis 214

Glucosid, new, in Erysimum 912

Gluten, determination in flour 1007

feeds, analyses. Conn. State 70

Me 378

N. Y. State 169,877

Pa. 378

Vt 472,877

in flours 1076

meals, analy.ses. Conn. Stale 70

Me 378,587

N. .1 378

N. Y. State 169,877

Pa 378

R. 1 282,378

Vt 472,877

and feeds, analyses, Mass.

Hatch 281

and feeds, analyses, Vt 282

protein, fuel value 1072

value in flour, Can 377

Glycerol, determination in fermented
liquors 1007

Glycogen, determination in horse flesh 107

formation 877

as affected by different

substances 981

from protein 587

Gnats, treatise 467

Goats, Angora, U. S. D. A 1077

economic value 478

Goat’s milk in manufacture of Emmen-
thaler cheese 684

“Golden sirup,” adulteration 477

Gooseberries, fertilizer experiments, N. J. 344,648

irrigation, N. J 344

sugar content of fruit as af-

fected by sx>raying with

copper salts 519

varieties, Mich 237

Pa 645
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Gooseberry borer, black, notes, U. S. 1). A.. 364

disease, notes 262

diseases in the Hndson Valley,

N. Y. State 154

fruit worm, notes 68

Mont 869

mildew in Ireland 573

Gophers, notes, Kans 898

Gortyna flavago, notes 862

Grackles, food habits, U. S. D. A 828

Graft, effect on species 449

Lafleur or English herbaceous 449

Grafting, conditions of success — 947

grape cuttings, U. S. D. A 898

plants of different families 642

variations produced 54

with fruit bud twigs 648

Grain aphis, injury to wheat, Mont 868

breeding 441

accessories 340

crops as affected by sugar-beet cul-

ture 943

of France, U. S. D. A 698

the world, U. S. D. A 1098

dangers in feeding to stock 478

fertilizer experiments, Del 739

hulls, analyses, N. J 378

lodging 1037

smuts, prevention. Kans 898

trade in America, India, and Kussia. 298

varieties for breeding purposes 850

Grains, fall, winter protection 941

seeding experiments. Can 537

stooling 941

Grama, blue, notes, U. S. D. A 332

side oats, notes, U. S. D. A 332

Grape anthracnose, notes, Okla 657

“bacterial gummosis,” notes 1053

berry moth, notes, Okla 665

black rot fungi 965

in Jura 573

notes, Ga 61

Okla 657

treatment 360

brown rot, notes, Ga 61

Okla 657

spot, notes 464

brunissure, treatment 763

California disease in Avellino 464, 657

notes 1053

cane gall maker, notes, Ohio 662

chlorosis, notes 463

Cochylis, remedies 662

coulure, notes 262

cuttings, grafting, U. S. D. A 898

disease in the Caucasus 1056

diseases in the Hudson Valley, N. Y.

State 154

notes 166

Cal 961

treatment 464

downy mildew, notes 464,966

Okla 657

treatment 464,657

fumagine, treatment 61,1056

fungus diseases, notes 965

gall gnat, notes 272

Page.

Grai>e growing in the South, U. S. D. A 346

injuries from freezing and malnu-
trition 464

insects, notes 770

juice, unfermented, i)reparation, U.

S. 1). A 808

leaf .sooty mold 61,1056

spot, notes 657

leaves for giving aroma to wines 996

“mal nero,’’ notes 1053

marc as a feeding stuff 781

mildew, notes 463

treatment. . 62, 262, 360, 573, 657, 966

with copper sul-

phate 1053

perm a n g a -

nate of

potash ... 464

sulphur 858

must, unfermented, preservation.

Cal 794

powdery mildew, treatment 965

root worm, notes, N. Y. Cornell 974

rust, notes 657

scald, notes 464

.shelling or rattles, notes, Okla 657

stem borer, notes, Okla 664

Avhite rot, notes 360,571

Grapes, American, culture 151

study and improve-

ment, Tex 446

varieties for French
vineyards 953

in Switzerland . 648

as affected by freeze of February 13,

1899, Ga 50

budding 852

culture, Okla 648

drought-resistant varieties 343

fertilizer experiments.. 852,953,1042

Mass. Hatch. 344

grafting by English or Lafleur

method 852

resistant varieties. 151, 346, 1042

Cal.... 241

green manuring 346

growing nursery stock 151

imxjrovement 247

injury by bees 1067

sulphur in strong sun-

light 768

irrigation 346

manuring 151

nitrate of soda for 852

notes. Cal 945

phylloxera-resistant varieties 151,

754, 775

pruning 247

ringing, Ga 50

self-sterile varieties, fertilization,

N.Y. State ' 240

stunted growth 260,360,464

sugar content of fruit as affected by
spraying with copper salts 519

varieties 246,1044

Can 345

Mass. Hatch. . 344
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Page '

Grapes, varieties, Mich 237

Okla 648

for calcareous soils 246

notes 54

yield as affected by precipitation

and fertilizers 151

Grapevine chafer, spotted, notes, Okla 665

leaf folder, notes, Okla 665
:

Graphiola phsenicis, notes : 655

Grass, Hungarian, utilization of nitrogen in

different forms. Conn. State 528

lands, liming, U. S. I). A 898

mixtures, notes 350, 911

trials, R. 1 740

seeds, collection and distribution,

U.S.D.A 941

tests. Me 565

thrips, notes. Mass. Hatch 468

studies 266

utilization of nitrogen in different

forms. Conn. State 527

Grasses, American, notes, U. S. D. A 24,1013

analyses 1038

Ky 547

and fodder plants on Potomac
Flats, U.S.D.A 1037

and weeds as affected by liming,

R. 1 634

as affected by shade 138

cause of failure, Tenn 337

cooperative investigations, U. S.

D. A 332,935

cirlture experiments. Can 229

economic, U. S. D. A 421

fertilizer experiments 44, 338, 441,

547, 633, 941, 1036

Del 739

Mass. Hatch 228

R. I 935

for Arkansas, Ark 634

Kansas, Kans 898

lawns, N. J 347

marshy soils 849

pastures and meadows 849

insects affecting 973

in Finland 970

native, analyses, Oreg 471

notes. Cal 945

Ky 547

Nebr 419

prairie, root system, N. Dak 517

seeding, Tenn 337

experiments. Can 537

with nur.se crops, :Minn . . 629

varieties 44,849

Can 229, 329

Minn 629

Nebr 436

Grasshoppers, notes 974

Greenhouse construction, notes 152,952

Green manuring experiments 534

of vineyards 346

plants 849

culture experi-
ments, Colo 229

for orchards, Ariz. . 798

pot experiments 223

Page,

Gregarines in insects 598

Grindelia squarrosa, notes, Can 350

Ground ivy, destruction by iron sulphate.. 351

metallic salts.. 1052

nut, analyses 677

water as affected by forests 426

movements 426

origin and movement 731

Grouse fly. notes 1060

Grubs, white, notes, N. H 468

remedies, Ohio 997

Gryllotnlpa hexadac.tyla. notes, U.S.D.A 162

Guano, bat, analyses 39

Mass. Hatch 933

deposits of Eritrea 1025

.statistics . 38

Guignardiahaccx, notes 966

bidweUii, notes 966

Guinea fowls, breeding, care, and value . . . 781

pigs, epizootic disease 394

susceptibility to hemorrhagic
septicaemia of poultry 991

Gulf Stream, drift, U. S. D. A 521

myth, U. S. D. A 831

Gum plant, broad-leaved, notes, Can 350

producing plants in the French colo-

nies 954

Gutta-percha, notes 219

treatise 152

yielding plants, notes 615

Gymnosperms, seedlings as affected by light

and darlaiess 1011

Gymnosporangium japonicum and Rccstelia

koresensis, relationship 572

macropus on American
fruit 971

sp., notes 573

Gypsum, analyses 39

Oreg 419,906,907

effect on solubility of potash in

soils 623

for reclamation of alkali lands.

Cal 946

Gypsy moth, control 273

destruction by birds 366

extermination in Massachu-

setts 366, 368

means of distribution 663

natural enemies 577

notes 167

Mass. Hatch 271

remedies 468, 576, 577

Hadena arctica, notes 368

basilinca, notes 973

secalis, notes 970

strigilis, notes 970

Hxmatobia serrata. (See Horn fly.)

Hail, frequency and extent in United States,

U. S. D. A 831

notes. U. S. D. A 520

prevention 502,520

by cannonading 122, 316,

725, 920, 1018

U.S.D.A. 521,

1015

Hair and lime, decomposed, analyses 39

Halali as an insecticide 578
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Halo at Detroit, U. S. D. A ,721

JlaUeroph(,ra capitaia, note.s 8,57

Impanica, note.s 8,57

JIalUca ipnita, notes, U. S. I). A 364

viarevagcmti, notes, Conn. State ,580

Ikiltiaiti nlileri, notes 166

Hares, Belgian 380

Hai’ieots, forcing 1043

Harlciinin cabbage bug, notes, Ca. 62

N. Mex.... 974

remedies, Texas. . tCiO

fly, stnuitnre and life bistory.

.

. ,S70

Harpalus caliginosioi affecting strawberries. 369,

469

notes, IT.S.l). A ,862

ruflcornis, notes 1062

JIarpipjliorusfnrKatvx, notes 265

Harrows, tests 1097

Hay, analyses, N. J 378

fuel valne 1072

making in Alaska, U. S. D. A 630

mixed, analyses, Oreg 907

plants for Arkansas, Ark 634

tea, analyses, Can . ,586

Hazen, Henry Allen, notes, U. S. 1). A 118

Headcheese, notes, Oreg 907

Heart water, ccmmunieation by ticks 491

Heartwood'rots, notes 573

Heat, animal, as affected by food and fast-

ing , 981

determination 178

production in dogs 172

radiant, measurement, tb S. D. A 119

radiated, effect of Avater vapor and
carbon dioxid on ab,sorption 833

Hedges, treatise 4-51

Helianthus, nutation 219

IJeliuthis armigera, notes 770,1067

Ariz 365

Fla 1058

Hcilula v.nclalis, notes, U.S.D.A 363

Helminthia.sis, intestinal, of fowls 894

HrlmivtJiosporiiuii grainineinn, notes 911

Hemiptera, injurious, distribution 368

Hemp, culture, treatise 442

notes. Can 328

Hen feed, analyses, Vt 282

manure, analyses 39

Mass. Hatch 226

Hens, egg production, IMe ,586

feeding experiments 878

number for one pen, Tb S. D. A 298

vs. pullets for egg production, Utah. 674

Herbicide, analyses, Vt 273

Herbs, perennial, notes 313

Heredity, effect on quality of cows’ milk . . 482

notes, B. 1 982

llesperogenla stricklavcU, notes, U. S. D. A. . . 24

Hes.sian fly, notes 166, 368, 468, 973, 1060, 1067

Can 574

N.Dak 245

N ebr 468

N.J 365

Ohio '.

.. 862,997

U.S.D.A 861

W.Va...' :.... 863,1062

remedies 640

I’age.

lleterakix yerHpic.illiun in fowls; 894

visiculariK in fowls 894

lleierodr.rn radidcola galls, notes 462

lleterospnruiia edu'iiidaf.ina, notes 263

Ileterusia diigida, notes 770

Hibiscus cscidndiis, analys^es 1076

sahdadjfa, notes 152

Cal 936

vififn/iiis, outgrowths 658

Hickory nuts, food value,*Me 78

J[ierog/,g]>lnis/iirdf(r, notes 770

Ilippobosca bnctdnna. notes 1067

caniva, notes 1067

equina, notes 271,1067

?'y//7ic,s, notes 1067

Jlippopsis gmcilis, notes 974

Jlispa ceucscens, notes 770,1067

treatment 975

Histcr 6-striatus, notes 865

H. O. feeds, analyses. Conn. State 70

N. Y. State 169

Hog-cholera experiments, Kans 898

Gruber’s reaction 788

in Pennsylvania, notes 684

inoculation, Lorenz method .. 391

notes 788, 790, 885, 892, 893, 1093

Nebr ; 488

Okla 692

protective inoculation 194,

294, 395, 993, 994, 1090

remedies, analyses, Nebr 491

serum, tests, Del 787

studies 92

treatment 1093

cooijerative experi-

ments, Nebr ...... 487.

Hollyhock rust, notes 262

Home grounds, management and improve-

I

ment
.

649

Hominy chop, analyses. Conn. State 70

feeds, analyses, N. Y. State 169,877

i

R. 1 378

I

Vt 877

I

meal, analyses. Mass. Hatch 281

I

N. Y. State 169

j

Honey, analyses 79

I

Conn. State 279,280

’ comb - foundation experiments,

Colo 265, 658

use ,. 973

Honeysuckles, notes 855

Hongkong, trade, U. S. D. A 98

Hoose in calves, etiohjgy and treatment . . . 395

Hop aphis, life history 862

Hops,- culture experiments 745

in California, U. B. D. A 338

Saxony 849

fertilizer experiments 46,441,745

handbook 337

monograph 942

quality as affected by fertilizers 46

red mold, notes 859

statistics, U. S. D. A 338

yield and quality as affected by time

j

of harvesting 232

I Hordeuui maritinmm, analyses, Oreg 471

I

pratense, notes, Nebr 436
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Page.

Horn fly, notes, Wis 82

remedies, Kans 898

Miss 867

Horse beans, culture experiments, Can 536

notes. Can 328

vetch, and peas for green ma-
nuring 534

botflies, notes 294

U. S. D. A 861

feed, analyses, Vt 282

flesh, analyses 107

heat of combustion 178

pox, notes, U. S. D. A 488

radish, culture 558

European varieties and cul-

ture 1044

raising in the Pacific Northwest,

U. S. D. A 380

sickness, African, notes 595, 685

nature 893

pathogenic organism 792

Horses as affected by somnifacients 887

digestion experiment 666

disease due to bad ventilation 194

dourine 893
|

energy of motion 478 i

ergotism, Mont 891 '

feeding 4

experiments, N. Dak 978

for light and heavy work . . . 677

forage poisoning 886

hoofs, material for packing 96

metabolism 781

of South Africa 792

shoeing, notes 194

Hortensia vidgare, germination and growth
in rarefied air 909

Horticulture, educational aspect, R. 1 952

International Congress at

Paris 205

Hot weather of August, 1900, U. S. D. A 831

Hottentot bug, notes 664

Household insects, U. S. D. A 67

Hudnuts, analyses, N. Y. State 169

Humus acid, determination 907

role in nature 1024

acids, determination in peat 907

content of soils 732

as affected by ferti-

lizers, R. 1 727

decomposition by fungi 912

determination in soils 417

in relation to agriculture 530

plants, nutrition by mycorrhiza ... 219

soils, experiments, Wis 32, 36

Hungarian grass grain smut, studies. 111. . . 357

Hurricane, Porto Rican, U. S. D. A 1015

Hurricanes at Charleston, U. S. D. A 1015

ill Jamaica, U. S. D. A 1016

the Philippines, U. S. D. A.. 119

West Indies 920

Husk in calves, etiology and treatment 395

Hyalomma eegijptius, notes, U. S. D. A 861

Hybernia tillaria, notes. Me 68

Hybridization and cross breeding 612, 852

in the United States 613

Page.

Hybridization notes 612

of monstrosities 612

plants, work of U. S. De-

partment of Agriculture 612

principles 613

Hybrids, influence of each parent 613

new, structure 612

notes 613

Hydraulic agriculture 898

Hydraulics, agricultural, treatise 696

Hydrochloric acid, effect on assimilation of

plants 912

gas, apparatus for gen-

eration 908

Hydrocyanic-acid gas—
as an insecticide, U. S. D. A 861

effect on germination 959

strawberries, Del 775

for insects in greenhouses, U. S. D. A . . 162

fumigation 662

experiments 870

Fla 1058

injury to plants 613

Hydrocyanic acid in plants 518

Hydrogen, determination 20

Hydrography of Allegany County 1096

Maryland 1098

Nicaragua 797

U. S. D. A 831

Porto Rico 795

Hydromel, fermentation 694

Hydroj)hilus piceics, breathing 69

Hydrophobia. (See Rabies.)

Hygiene, manual 877

Hygrometry, bibliography 920

Hylastes obscurus, notes, Ohio 576

Hylesinus opaculus, notes, Ky 158

Hylotoma Victorina, notes 465

Hymenoptera, aculeate, literature in nine-

teenth century 972

injurious, treatise 868

Hyperaspis signata^ notes, U. 8. D. A 860

Hyphantria cunea, notes. Me 68

Hypoderma, bibliography 867

Hypodermic injection syringes 95

Hyponomeuta evonymella, notes 469

malinellus, insect parasite 1069

padella, notes 469

padelus, insect parasite 1069

Ice and navigation at St. Michael, Alaska,

U. S. D. A 521

in Bering Sea, U. S. D. A 521

lakes, disappearance, U. S. D. A .. 119,831

storm, U. S. D. A 520

supply of cities and towns in Massachu-

setts 835

Ichneumonidse, literature in nineteenth

century - 973

Idaho Station, notes 1099

Illinois Station, financial statement 97

notes 1099

University, notes 1099

Immunity and infection, studies 389

India rubber. (See Rubber.)

Indiana Station, financial statement 97

notes 899

-55365—No. 12—01-
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Indiana Station, report of director 97

Indicator, new 218

Indicators, occurrence in nature 516

Indigo, curly, notes. La 760

fermentation 118

large, notes. La 760

plants, notes 118

Infant, digestion experiments, U. S. 1). A.. 677

Infants, dietary studies, U. S. D. A 677

Infection and immunity, studies 389

Influenza, notes 790

Inosite, physiologicol role 313

Insecticides

—

arsenical, adulteration 820

methods of analysis 820

effect on foliage, N. Y. Cornell 164

Va 165

fruit trees, U. S. D. A 860

notes, Iowa 665

preparation and use, Md 581

N. Ah, Cornell .... 164

U. S. D. A 869

Va 164

Vt 470

Insects as affected by low temperature 1068

weather, U. S. D. A.. 161

carriers of infection 67

choice of colors by 163

classification 465

household, U. S. D. A 67

injurious, in Finland 68

notes 264, 265, 868

remedies, Iowa 665

introduction on trees, Ariz 798

methods of study, Ohio 580

migration 663

of New Jersey 367

Salt River Valley, Ariz 364

protective powers against cold 367

remedies, Ariz 798

Ohio 997

Inulase and inulin, studies 313

Inulin, effect on glycogen formation 981

Invertin, presence in grapes 716

Investigator, differentiation from teacher.. 403

Investigators, training for, U. S. D. A 1015

Iodic acid, determination in nitrate of soda 308

lodin-protein compounds, value in veteri-

nary practice 790

value, determination 516

Iowa College, notes 299, 499, 899

Station, financial statement 97

notes 299, 499, 899

Iris leaf and root disease, notes 263

Iron arsenite, effect on algse and fungi 1014

assimilation 478

bark, analyses 39

oxid, determination in phosphates ... 107

oxysulphocarbonates in the water of

the Rhone 731

sulphate, effect on algse and fungi 1014

for destroying

—

Cardamine pratensis 350

mustard 250, 253, 351

Can 564

253, 565, 961

Page.

Irrigating season, U. S. D. A 295

Irrigation, growth in America 397

in China, methods 397

Colorado 397

France 492

humid regions, Tenn 396

Idaho 397

New Jersey, U. S. D. A 895

New South Wales 397, 1096

Porto Rico 397

Salt Lake A'alley, U. S. D. A . 317

the arid region of the United

States 397

Belgian Campine 197

* Rio Grande Valley 397

United States, U. S. D. A. 496

winter, U. S. D. A 118

Wyoming, IT. S. D. A 295

investigations, U. S. D. A 895

in Utah :.. 1096

reasons for 697

laws in Utah 1096

treatise 1096

methods 397

paper 96

plant in Provence 398

water in New Mexico, N. Mex.. 834

losses by seepage and evap-

oration, U. S. D. A 895

Isocratus vulgaris, notes, U. S. D. A 363

Isotherms for a given altitude, U. S. D. A . . . 521

Itrol, uses 1095

Ixodes, bibliography 867

Ixodes reduvius, notes 973

Jackals, damage to sheep industry 830

Jackdaws, stomach contents 424

Jadoo fiber, analyses 933

Jam industry in England 1076

Jamhosa domestica, leaf galls 272

Japan, trade, U. S. I). A 98

Jatro%)ha citrcas, notes 219

Jelly, analyses 79

Johnson grass hay, analyses. Miss 234

Jointworm in wheat, notes, W. Va 1063

Juglans cinerea, notes, Utah 153

nigra, notes, Utah 153

Juniper berries, fungi in 422

Jute crop of Bengal, U. S. D. A 1098

India, U.S.D. A , 399

Kafir corn, analyses. Mass. Hatch 281

N. J 378

as a forage crop, Ind 45

N.J..... 331

culture experiments, Okla 230

digestibility, Kans 898

Okla .r 872

for pigs, Kans 898

steers, Okla 670

notes 143

Ariz 1031

Kans ^ 332,898

N. Mex 539

Kainit, analyses. Conn. State 129,931

La 131

Mass. Hatch ., 626

N.J.. 840weeds
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Page.

Kaiuit, change in weight on exposure to the

air 428

Kale, effect of transplanting on time of

maturity, Wis 50

Jersey, note.s, Cal 936

notes. Can : 328

Kansas College, notes -. 299, 499, 998

Station, financial statement...... 197,897

notes 299,499,899,998

Kentucky Station, financial statement 599

notes 300

report of director 599

Keratitis, notes, Nebr 488

Kerosene, effect on fruit trees, Va 165

emulsion as an insecticide 578

for plant lice 664

modification, Can 581

preparation 869

Cal 975

for scale insects, Fla 68

shale, ash analyses 39

Kew observatory, change, U. S. D. A 119

Kidney spot of calves. 993

Kidneys, pathology during pulmonary tu-

berculosis 597

Kiln-dried feed, analyses. Pa 378

“ Kissing bugs,” notes 663

U. S. D. A 160

Kite and balloon station near Berlin, U. S.

D. A i 118

experiments 920

observations at Bayonne, New Jersey,

U. S. D. A 119, 1015

use, U. S. D. A 521

Krottnaurer’s Blankenburg fertilizer, anal-

yses and fertilizing value 624

Lactation period, effect on milk production,

Utah 782

Lactic-acid bacteria in cheese 787

production of acetic
acid in milk 786

studies 389

variability 683

variation in relation to

fermentative power. 485

fermentation^ investigations ... 90

Lactose in animals 177

Lactuca scariola, notes. Can 350

Ladybirds, notes 869

U. S. D. A 861

Lady bugs, Australiair, notes, Fla ; . 1058

Lse.mophlxus pusillus, notes. Conn. State 580

Lake commerce and insurance, U. S. D. A. 1016

Erie, level as affected by wind, U. S.

I

i

j

I

D. A 119
I

level, oscillations, U. S. D. A 1015
]

levels and wind phenomena, U. S.
j

D. A 521
i

Lakes, effect on temperature of land, U. S.

D. A 831

Lambs. (See Sheep.)

Lamb’s-quarters seed, analyses, Can 586

Lamprovia rubiella, notes 1062

Land areas, estimation, U. S. D. A 399

Land-grant colleges, statistics, U. S. D. A . . 298

Land plaster. (See also Gypsum.)

Page.

Land plaster, analyses. Conn. State 931

N. J 840

Land, temperature as affected by lakes,

U. S. D. A 831

Lantana, eradication
'

1052

Lapliygma flavimaculata, notes, Coio 265

U. S. D. A.. 861

frugiperda, notes, Nebr 468

N.J 365

U. S. D. A... 364,861

Larch, American, notes. Can 559

canker, notes 573

European, annual growth. Pa 649

in mixed forests .' 653

timber, production 454

witches’ broom .'. 658

Larches, culture 958

Lard and lard substitute, digestibility 274

Larkspur, poi.soning of cattle, Mont 891

Lasius fuliginosus, notes 272

Laterites, analyses 926

Latex in rubber plants, notes 1011

system of lacquer trees 422

Lathyrus saliva, poisonous to .stock 911

sylvcstris, notes 133

Cal 936

Can 329

Laticiferous tissues, role 615

Laurel, California, antiseptic value. Cal 991

green, analyses, N. Y. State 67

Oreg 907

Vt 273

Lavender oil, formation 113

Lawes, Sir John Bennet, bibliographic

sketch 201

Lawns, grasses for, N. J 347

Lead, detection in potable water 906

Leaf diseases, copper salts for 1057

hoppers, notes 973

Leather-scrap ashes, analyses. Mass. Hatch. 626

Leaves in phanerogams, morphology 912

Lebbek or siris tree, notes, U. S. D. A 248

Lecanium armeniacum, notes. Conn. State . . 580

hemisphsericum, notes, Fla 68

hesperidum, notes, Fla 68

olex, notes. Cal 644

Fla 68

U. S. D. A 860,862

vjatti, n. sp., notes 369

Lectures at farmers’ institutes, U. S. D. A. . . 119

in schools, U. S. D. A 119

Lederer’s Poultry Food, analyses, Conn.

State 70

Leeks, fertilizer formula 851

Legumes, culture 46

effect of light on accumulation of

asparagin 420

quicklime on root tuber-

cles 548

food value, U. S. D. A 876

nitrogen assimilation 311

root tubercles. {See Root tuber-

cles.
)

Leguminous crops as nitrogen gatherers.

Mass. Hatch 228

plants, notes 941
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Page.

Leipsic poudrette, analyses and fertilizing

valne 624

Lemon anthracnose, notes 655

bark blotch, notes 655

root rot, notes : 655

sooty mold, notes 655

wither tip, notes 655

Lemons, bndding 648

California navel 853

cnlture in Italy 450

Messina vs. California 753

notes, Cal 945

protection from frost 1045

pruning 450,648

Lenticels, studies 615

Lentils, fertilizer formula 851

notes. Can 329

proteolytic enzj^m in germinating

seeds 722

Leopard moth, notes 272

Lepidium sativum, germination and growth
in rarefied air 909

Lepidoptera, British 1068

injurious, treatise 868

literature in nineteenth cen-

tury 972

Lepothyrium peronse, n. sp., description 767

Leptocoris trivittatus, notes, Iowa 664

Leptosphseria herpotrichoides, notes 567

phlogis, notes 359

Leptus, bibliography 867

Lethrus apterus, notes 69

Lettuce, culture experiments, Ariz 1043

under canvas 345

diseases, treatment. Mass. Hatch . 856

effect of transplanting on time of

maturity, Wis 49

fertilizer experiments 48

Ind 54,1040

N. .1 344

R. I 746, 944

in forcing.

Conn.
State 550

formula 851

forcing 449,952,1044

fungus diseases 1056

growth as affected by incandescent
gaslight, W. Va 47

irrigation, N. J 844

experiments, Ind ...... 54

leaf spot, notes, IN. J 353

rot, notes, N. J 353

studies 764

.spraying experiments, N. J 353

varieties, Ariz 1043

Leiccania unipuncta, notes 270

Leucocyte count, diagnostic value 791

Leucocytes in tuberculosis 1093

nutrition 489

Leucocytosis in experimental infections . . . 1084

Leukaemia, infectious,of poultry, notes, Del . 894

Levulose in beet leaves 113, 214, 309, 912

Lice, biting, affecting birds and mammals
of North America 867

Lichens, notes 573

Page.

Lichens, on citrus fruits, notes, Fla 463

Licorice root, ash analyses, N. J 840

wild, notes, Mont 827

Light, effect on accumulation of asparagin

in legumes 420

form and structure of plants 110

water bacteria. Cal 914

electric, effect on leaves 519

Lightning, effect on trees 219

from a cloudless sky, U. S. D. A. 1015,

1016

loss of life by, U. S. D. A 119

losses, U. S. D. A 1015

notable, U. S. D. A 831

protection. Can 317

rods, U. S. D. A 118

without thunder, U. S. D. A 1016

Lignin in buds of Prunus americana 910

Lignite, ash analyses, N. Dak 214

Ligustrum ovalifolium, fertilizer experi-

ments, Conn. State 557

Lilacs, hybrids between common and Per-

sian 613

Persian, notes. 1046

Lilies, culture 247

Lily, Atamasco, notes, Fla 1045

Limax agrestis, notes 1063

Lime, air-slaked, analyses. R. I 907

for club root of turnips,

N. J 352

analyses 626

Conn. State 931

assimilable, determination in soils.. 1020,

1024

burnt, analyses, Md 624

effect on sandy soils 840

coal-gas, analyses 934

deficiency in Lombardy soils 485

determination 609

photometric method . . 307

effect on availability of nitrogen in

bone, Conn. State 528

humus and nitrogen con-

tent of soils, R. I 727

marsh soils 623

vegetation 222

yield and quality of tobac-

co, Conn. State 542

grass, Virginia, notes, U. S. D. A 332

occurrence in Maryland, Md 624

refuse from sugar-beet factories as a

fertilizer, Nebr 430

salt, and sulphur, preparation. Cal . . 975

shell, analyses 934

.solubility in soils as affected by fer-

tilizers 623

sugar solutions 823

uses in agriculture 131, 627

Md 624

value in correcting acidity of soils, U.

S. D. A .' 630

j

water-gas, analyses 934

j

Limekiln ashes, analyses. Conn. State 931

, Mass. Hatch 626

,

Limestone, analyses, Ky 516

i Md 624
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Page.

Limestone, analyses, Oreg 419,900,907

Limestones of Pennsylvania, analyses 627

Liming, cooperative experiments on grasses,

R. I 732

effect on tomato blight. Miss 867

yields and durability of

grass iind weeds, R. I .. 684

experiments .i. 441,1021

Md 625

R. 1 735,737

grasslands 133

U. S. D.A 898

methods 627

Linseed meal for cows 589

meals, analyses. Conn. State 70

Mass. Hatch 281

Me 378, 587

N. Y. State 169

R. I 907

Vt 472,877

and feeds, analy.ses, R. I... 282

oil, analysis 419

Liquid air as a reagent 309

effect on ferments 916

Liquids, apparatus for condensation 683

Litchi nuts, food value. Me 78

LifhocoUetis concomitella, notes 69

Live-stock industry in Russia 700

statistics 1077

Liver disease in calves 993

Lixus concavits, notes, U. S. D. A 363

Locust, Australian, notes 1067

black, for reforestation in France. . 757

notes 562

borer, notes 263

fungus, development and use in

Africa 866

honey, composition of albumin of

seeds 419

plague in Australia 270

red-legged, notes, X. H 468

Rocky Mountain, notes, X. Dak ... 245

17-year, in West Virginia, W. Va... 1063

Locasta viridusima, Tioten 974

Locusts, destruction : 974

in Argentina and South Africa . . . 868

migratory, control, Xebr 468

notes 770

remedies 868

Loess formation, studies 732

LoUum italicum, notes, X. Mex 538

perenne, analyses. Oreg 471

notes, X. Mex 539

Lonchoptera, notes 1069

London purple, analyses, Mont 822

X. Yk State 67

composition 821

Lonicera spp., notes 855

Lophodermium niacrosporuyn, notes 2-54

pinadri, notes 2.54,573

treatment 360

Lophophyton gallinx, notes . . ; 94

Lophyrus rupus, notes 468

Louisiana Stations, financial statement 398

Looping ill, etiology 792

Lows as ‘affected by the moon 317

Page.

Loxosfege sticticalis, notes, Mich 575

Lucern. (See Alfalfa.)

Lucilia, bibliography 867

Lumpy jaw. (See Actinoniyco.sis.

)

Lung worms of sheep, notes 792

Lunularia vulgaris as affected by carbon di-

oxid 110

Lupine poisoning of stock, Mont 891

Lupines as affected by acids and sodium
.salts 1010

etiolation 613

blue, culture experiments 844

composition of seeds 641

culture e.xperiments i 641

for greeu manuring, Ariz 1031

growth on calcareous lands, CaL. 936

notes 234

Can 329

Mont 827

soil inoculation 548

varieties 641

white, culture 143

seed seleetion 143

Lupinus albus as affected by carbon dioxid. 110

Lycopodiums, germination 350

Lyctus striatus, notes 975

Lyda multisigyiata, notes. Can 575

Lygasonematus erichsonii, notes 264

Lymantria monacha, notes '.
. . 973

outbreaks 1069

Lyocytosis and phagocyto.sis, notes 272

Lysimeter experiments 1020

Lysol for plant lice 664

Macaroni flour, analyses. Cal 981

Macrosporium sp., notes 359

Magdalis senescens, notes 368

U. S. D. A 161

armicollis, notes, Ky 158

Magnesia, analyses. Conn. State 129

determination 20

Magnetic conference, report 920

declination 1098

observations 920

Magnolia, pruning 5.59

Maine Station, financial statement 297
• report of director 297

Maize. (See also Corn.

)

and its products, composition, U. S.

D. A 745

as affected by etiolation 613

assimilation 640

blight, notes 46S

detection in wheat flour 612

endosperm, hybrid fecundation 421

ensiling without pressure 80

germ molasses for lambs 583

germination as affected by formal-

dehyde 457

growth in darkness 910

insects affecting 1067

Malaria of horses 792

parasites, development in mos-
quitoes 293

Malarial fever, epidemiology 485,889

mosquito theory 663

prophylaxis 485, 596
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Page.

Malarial fever, relation to mosqiiitoes and
drinking water 6G3

Mallein, diagnostic value A 95

test for glanders 488

treatment for glanders 292, 893

value 800

Malloplmga affecting birds and njammals
of North America 867

Malt hulls, analyses. Conn. State 70

preparations as food 676

proteolytic diastase 722

as affected by
mineral sub-

stances 723,916

skimmings, analyses, N. Y. State 169

sprouts, analyses. Mass. Hatch 281

N. Y. State 169,877

Malvaceae, grafting experiments 854

Mammals, composition and food value 282

Mammary gland, anatomy and physiology,

Ind 80

Mammitis of cows, infectious, treatment... 687

notes 194, 292

tubercular, in cows and goats. . . 1088

Mandioca amarga, analyses 337

dulce, analyses 337

Mange of dogs, treatment Avith Epicarin. . . 793

sarcoptic, of cattle, notes 685

Mangel-wurzels, analyses, Ind 70

and swedes for cows 884

conditions affecting feed-

ing value 10.38

corn, and sugar beets, rela-

tive yield and cost of pro-

duction, Pa 632

culture experiments. Can. 536

fertilizer experiments 441,

547, 849

Can. 229,

536

for coAvs, Pa 678

varieties, Can 135,229

Mangoes, grafting 559

notes 346

Manihot iitilissima, analyses 337, 1076

Mannocelluiose in ligneous tissue of gymno-
sperms 214

Manure. {See also Barnyard manure.)
cow, analyses and availability of

nitrogen, N. J 322

denitrification 124

heaps, losses from 736

pits, construction 38

preservation 733, 1036

experiments 733

spreaders, tests 96

storage 320

Manures, methods of application 745

residual effects, Ind 41

Maple black leaf spot, notes 767

in beech forests 653

leaf blight, notes. Mass. Hatch 254

blotch, notes 573

sugar, analyses, Ind 78

as affected by caterpillars 69

forest tent cat-

erpillar 166

Page.

Marasmus semiustus, notes 573

Marchantia polymorpha, as aff'ected Ijy car-

bon dioxid 110

Margarin, detection in butter 108

in cheese 485

nutritive value 177

Margarodes Jlegia, life history 273

Market gardening 150

under glass, N. C 444

Marl, analyses 933

Md 624

N. J 840

effect on sandy soils 840

Marmalade industry in England 1076

Mars and the earth, U. S. D. A 1015

people of, U. S. D. A 1015

Marsden’s neAV food product, analyses.

Mass. Hatch 281

Marsh lands of SchlesAvig 427

mud, analyses. Can '. 531

soils, effect of sand and lime 623

fertilizer experiments 1008

nitrate of soda and sulphate of

ammonia for 428

Marshes, drainage 296,926

reclamation 527, 926

Maryland College, notes 200,699

Station, financial statement 897

notes 200,699

Mastitis. {See Mammitis.)

May flies, collecting and rearing 870

MeadoAV fescue, analyses, Conn. Storrs 1077

Oreg 471

notes, Nebr 436

N. Mex 539

U. S. H. A .• 332'

foxtail, analyses, Oreg 471

' lark, economic relations 423

MeadoAvs, fertilizer e.xperiments 1038

of the Saone 143

Mealy bug, notes 1067

remedies 870

Meat and butter, comparative co.st of pro-

duction, Minn 481

extract, Liebig 79

neAV organic base 822

notes 1077

nutritive value 1076

inspection, handbook 392

inNorAvay 892

laAV 690

of the United States . . 392

- methods 392

meal, analyses. Me 378

N.' Y. State 877

Ohlendorff’s, for pigs 478

peptone, notes 1076

preservation Avith salts. . . , 776

Meats, poisonous 980

Meconema varium, notes 974

Media, effect on groAvth of fungi 718

Medicago dcnticulata, notes 253

saliva turkestanica, notes, U. S. D.

A 329

Medicinal plants, cultivation . . . 954

Medlar disease, new, notes 255

4
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Page.

Megass, analyses. 39

ash analyses 39

Melanconii^ stilbostoma, notes (558

Melanolestcs pkipcs, notes 664

Mtianophila drummQndi, notes, U. S. I). A.. 64

Mdanophis atlank, notes, U. S. D. A 160

hivittatus, notes, Colo 265

U. S. D. A 160

differentialis, notes, Colo 265

packanU, notes, U. S. D. A....... 160

spretus, notes, U. S. D. A 160

Melanose, false, notes 655

Mclia azedarach, rate of growth 1048

McUlotus indica for green manuring, Ariz . . 1031

Mdiola penzigi, notes 857

sp., notes. Cal 644

Mdogramma hcnriquetii, n. sp., description. 767

Meloluntha hippocastani, notes 467

vidgaris, notes 862

Melon borer, notes, Fla 1058

downy mildew, notes. Conn. State.. 566

Melons, pie, analysis 378

Melophagus ovinus, notes 1067

Melting point, determination 309

Men, digestion experiments 274

metabolism experiments Avith 79

Meningitis, cerebro-spinal, notes 684

Mental economy, studies 676

Mercurial chlorid, effect on algae and fungi. 1014

Mercury in grape products 858

Meridian lines, establishment. La 221

Merops apiaster, notes 830

persicus, notes 830

Metabolism as affected by kind and amount
of food 171

omitting water

from diet 177

methods of study 379

of proteids in plants 1012

Metaphosphate, studies 308

Meteorological almanac and Aveather guide. 1017

cablegrams, U. S. D. A... 521,1015

century, U. S. D. A 25

Committee, International,

proceedings, U. S. D. A . . . 1015

Congress at Paris, U. S. D. A. 118

National, of Mex-
ico, U. S. D. A. . . 1016

instruments, notes 1018

journal, neAV, U. S. D. A.. 520,521

library, U. S. D. A 521

museum at Brooklyn, U. S.

D. A 521

notes from Porto Eico, U. S.

D. A 831

Meteorological obserA-ations—

at Aigoual and Montpellier 121

Cawnpore 921

Lausanne 121

Leon 316

during a fire, U. S. D. .\ 831

in Alaska, U. S. D. A 630,831

France 521,918,921

lilauritius 619

Mexico 425

Ncaa' South Wales 725

Page.

Meteorological obserA’ations—Cont’d.

in NeAAX'ork 618

NortliAA'est Territories 425

NorAA'ay 221

Ohio, U. S. D. A 831

Eussia 916

the United States, U. S. D. A. 25, 118, 831, 1015
' Meteorological ob.serA-atory at Manila 522

j

obserA'ers, Arctic and Ant-

arctic, U. S. D. A 1016

office, London, U. S. D. A .. 119

stations, notes, U. S. D. A . . . 1016

of Wyoming, U. S.

D. A :... 118

terms, objectionable, U. S.

D. A 119

Meteorology, Ark 137

Cal 921,945

Can 28,316,521

Colo 220

Conn. Storrs 1016

Del 724

Idaho 316

Ky 521

La 440, 834

Mass. Hatch .... 28, 220, 316, 619, 918

Md 834

Mich 121

Minn 425, 1017

Miss 220

N. Dak 220

N. H 120

N. Y. State 28,921

Ohio 120,919

Pa 618

E. I 724, 919

A^a 121,1017

Wis 40

Wyo 1016

agricultural 122

aims and methods 119

and geodesy, U. S. D. 1015

seismology 920

as a college course, U. S. D. A. 1015

at the Paris Congress, U. S.

D. A.... 1015

E.xposition, U.

S. D.A 119

historical CA^ents, U. S. D. . 118

in Costa Eica, U. S. D. A 1015

uniA’ersities, U. S. D. A 521

lectures, U. S. D. A 521

mathematics in, U. S. D. A . . . 1015

of Ben Nevis, notes 27

loAver California 921

Maryland 119

South Africa, U. S. D. A 118

the Ordovician 921

periodicity, U. S. D. A 1015

progress in iSIaryland and
DelaAA-are 119

Weather Bureau men as in-

structors, U. S. D. A 1015

Avork of U. S. Weather Bu-
reau, U.S. D.A 424

MeteorHs scutdlator, notes 865

vulgaris, notes, U. S. D. A 363
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rage.

Methose, effect on glycogen formation 981

Methyl alcohol, detection in mixiures 012

glycosid, effect on glycogen forma-

tion 981

MetzncnalappcUa, notes 166,205

Mice, destruction by strychnin 017

meadoAV, notes, U. S. D.A 422

pocket, U.S.D. A 617

Michigan Statjon, financial statement 197

report of director 197

Micrococcus lactis varians, occurrence in

milk. Conn. Storrs 1083

Micro-organisms in agriculture 117

Microplitis 'rnediana, notes. 865

Micro-polariscope for food examination 510

Microscopy, bacteriological and i)atholog-

ical 889

Microspira tennis, n. sp., descrixjtion., Del .. 721

Microtus, reAUsion of genus, U. S. D. A 423

Middlings, analy.ses. Conn. State 70

Vt 282

Milk, acid test in cheese making 884

acidity 786

as aff’ected by heating 1083

adulteration, detection-. 679

analyses 108,389,679,975

Conn. State... 279,280

apparatus for condensation 683

determination of filth . 983

artificial, notes 1083

as affected by proteolytic ferments,

Wis 87

bacteria 389,591,785

peptonizing 682

bacteriologj' 884

bibliography 501, 786

bitter, for infants 186

boiled, detection 679

care 388

Ariz 798

of for cheese making. Can 384

change in total solids Avith age 879

cheese solids as affected by digesting

bacteria, Wis 89

coagulation by rennet 389

colostrum, studies. Can 386

composition as affected by fatigue,

Yt 285

as affected by interA^als

b e t AA' e e n milkings,

N. J 383

as affected by pasture.

Can 385

in SAA^eden, NorAA'ay, and
Denmark 485

' condensed, analyses 975

continuous pasteurization, N. Y. State 287

control for cities 389

in Germany 289

station in Christiania, report. 289

Trondhjem, report. 289

cost of production, Ga 982

Minn 480

N. J 384

destroying foam in centrifugal skim-

ming 1081

Page.

Milk, detection of adulteration 287

determination of acidity 212, 485

adulteration 485

effect of light on souring 91

on organic pho.sphorus in feces. 477

examination for tubercle bacilli 691

ferment reaction 108

fertilizing constituents. Pa 927

feA'er, notes 394,892,893

relapse 293

treatment 6&5, 791, 792, 886, 1093

filth in 982

foreign coloring matters 387

from COAA'S and goats on mountain
pastures 590

fed alfalfa hay,U. S. D. A. 90

human, analyses 593,784

inspection in LeijAzig 986

manual 786

laAA’S of composition 286

lecithin content 1077

methods of analysis 1007

examination 908

mineral matter as affected by gesta-

tion 884

of buffaloes, fat content 1082

goats, analyses 1083

Indian coavs, fat content 1082

pasteurization at 140° F., Wis 84

experiments 1081

for butter making.

Can 386

pathogenic microbes In 1080

payment for, according to content of

solids 186

at creameries, U. S. D. A. 90

poisoning 683

preserA’atiA’es 680, 879

production in Denmarx 91

products as affected by different

causes, Utah 782

proteids, food A*alue 780

purification 185,593

quality, as affected by heredity 482

quality, as affected by interA'als be-

tAA'een milkings 590

relation betAveen specific graAuty, fat,

and solids-not-fat 186

samples, preservation 185

sampling 884

Vt 185

secretion, A’ariations 786

solids, determination by different

methods 611,612

A’ariation 389

sour, acidity : 180

determination of specific grav-

ity 179

method of analy.sis 716.

souring in the presence of preserva-

tWes 180

sterilization .‘ 1082

sterilizer for domestic use 785

substitute for calves 282

sugar, determination in milk ’. 908,1005

supply of cities, U. S. D. A 90
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rage.

Milk supply of Copenhagen 185

Glasgow, Scotland 10S2

Helsingfors, bacteria eon-
' tent.’ 183,879

dirt in 184

New York, bacterial con-

tent 1079

I>ure, notes, Mich :... 986

taste and tolerance as affected by

food and individuality of cows 784

test, Babcock, modification 185

bottles, inspection, N. Y. State.. 1083

inspection law, Yt 288
|

operators, YJ;-. 289
j

variation in composition 90 ;

Utah 782

fat content 683

yield and fat content,

l\Iinn 481

vitality of bacteria in 1080

waste in handling, X. J 384

whole, for calves. Pa 669

.yield and quality as affected by lacta-

tion 485

as affected by different milkers. 288

fatigue, Yt 285

intervals between
milkings, X. J. . 383

Milkers, effect of change on milk produc-

tion, Utah 782

Milkweed butterfly, notes 69,264,265

Mill juices, abnormal polarizations 195

sweepings, analyses, X. J 378
j

Millet, analyses, Xebr 478

X. J 378

culture experiments 1036

Japanese barnyard, notes, X. Mex.. 539

U.S.D.A. 332

Russian, varieties, Wis 42

varieties. Can 229

Idaho 641

Millets, cultivated, notes, Kans 898

Milling products, heat of combustion. Me. . 873

Millo maize, digestibility, Okla 872

notes, X". Mex 539

yellow, analyses, X". J 378
'

Mineral production in Iowa 732

products of the United States, sta-

tistics 698

resources of Maryland 1098

substances, effect on proteolytic

diastase of malt 723,916

Minerals, examinations, Okla 623

Minnesota Station, financial statement. . 496, 1097

notes 998

University, notes 998

Mirabilis, hybrid 613

Mirage over Lake Michigan, U. S. D. A 1015

Mississippi River rise, U. S. H. A 521

Station, financial statement.. 297,897

report of director 297, 897

Missouri Fruit Experiment Station, finan-

cial statement 953

Fruit Experiment Station, notes. . 998

River rise, U. S. D. A 521

Station, notes 998

Page.

Missouri University, notes 998

Mistletoe, notes 421, 768

Mite, affecting domestic animals, remedies. 664

California, notes, U. S. D. A 861

notes 1067

Molasses, analyses 79

Conn. State 279,280

feeding value of solids not sugar. 679

feeds, valuation 677

for cows 288,592

fuel value 1072

Mold from tan-bark liquors 615

red, notes 767

Molds, effect on butter 882

iMoldy corn, effects of eating, Ind 94

micro-organisms in, Ind . . 94

Molybdenum in plants 113

Monilia disea.ses, notes 965

Monilia fnicHgcna, notes 963

treatment, Ga 962

Hnhartiana, notes 255

^^onoptilota nuhiMla, notes, U. S. I). A 361

Monsoon rains, L^. S. 1). A 831

relationship to Xile floods . 424

Monsoons in India, U. S. D. A 521

Montana Station, financial statement. ..... 897

report of director 897

Monthly Weather Review, French edition,

U. S. D. A.... 831\
use by teachers,

U.S.D.A.... 1016

Moon, effects of synodic and tropic revolu-

tions 317

Moor culture in Denmark 222

Morbus maculosus, treatment 890

Morning-glory, wild, notes, X"ebr 420

Morphin, determination 1007

effect on horses 887

Mortar-cap, rubber 109

Morus alba tatarica, notes, Utah 153

Mosquitoes, destruction in cities 361

identification of X^orth Ameri-

can species, U. S. D. A 68

in relation to malarial fever. 293,663

notes 790

of the United States, notes,

U. S. D. A 768

remedies 969

treatise 467

Moss, eradication in pastures 251

on citrus fruits, notes, Fla 463

Muck, analyses. Conn. State 931

Mass. Hatch 225,933

X. J 840

R. I 907

Yt 226

cane mills, filter press, analj'ses 39

land, fertilizer experiments, Mich . . 620

swamp, analyses, Can 531

Mucor racemosus in combating locusts 273

Ulucuna atropurpurea, notes 1043

gigantea, notes 1043

horrida, notes 1043

monosperma, notes 1043

nivea, notes 1043

pruriens, notes 1043
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' I’age.

Mucuna utilis, notes 1048

Mnlberries, notes, Cal 945

Russian, notes, Utah 153

Mulberry leaf curl, notes 1053

Murgantia histrionica. {See Harlequin cab-

bage bug.)

Muriate of potash, analyses, Conn. State. 129,931

La 131

Mass.Hatch. 626,933

N. J 840

R. I.... 717, 907, 933

and nitrate of soda vs.

nitrate of potash, R. I.

Musa paradisiaca, analyses

Musca, bibliography

Mushrooms, edible, analyses

and poisonous, notes..

IMuskmelon wilt disease, prevention by
fertilization. Conn. State

Muskmelons, fertilizer experiments on
sandy soils, R. I

flowers, N. H
growing under gla.ss in sum-

mer, N. H
pinching or heading in

vines, N. H
removal of staminate flow-

ers, N. H
transplanting, N. H

U. S. D. A...

varieties, N. H
S. Dak

Must fermentation

Mustard, analyses

oil, determination

in rape-seed cake, formation

and harmful effects

white, notes. Can
wild, destruction 44,564

destruction. Can 564

destruction by ammonium
sulphate 351,1052

de.struction by chemicals. 253,349

destruction by copper sul-

phate 250,351,759

destruction by iron sul-

phate 2.50,2.53,351

destruction by metallic
salts 1052

Mustards, role in agriculture 338

Mycoderrna cucumerwa, morphology
phv.siologv

and
912

.sp. in beer 916

Mvcorrhiza, importance 314

notes 1014

Mycosis in fowls, nature and treatment.

Can 395

Mycosphserella cerasella, description 768

Mgochrous dcnticollis, notes, U. S. D. A . 862

Mytilaspis eitricola, notes, Fla 68

fulva, remedies 975

gloverii, notes, Fla 68

pomorum. {See Bark louse,

ter shell.)

Names, scientific, in natural hi.story . .

,

oys-

830

Narcissus basal rot, notes 860

735

1076

867

647

952

568

622

341

1039

342

342

341

798

342

552

996

79

877

877

328

Page.

National Bureau of Standards, notes 900

Irrigation Congress 499

Nature study, methods 4.52

Nebraska Station, financial statement 497

notes 99,400,1099

report of acting director. 497

Nectarine leaf curl, notes 463

Nectarines, forcing under gla.ss 8.53

notes. Cal 945

Nectarophora destructor. {See Pea louse, de-

structive.)

pisi, notes, Del 970

Nectria bainit, notes 657

cinnabarina, note.s 573

cucurbitula, notes 573

ditissima, notes 262, 463, .573

sp., notes 6.57

spp., notes, N. Y. State 61

Nematode disease of rye, notes 462

galls, notes 462

worms in sheep 598

notes 1067

Nematodes affecting clematis 263

ammonia salts for 62

destruction by ammonia 369

in cucumber roots, notes 261

parasitic in horses 893

treatment 462

Nematus ribesii, notes 468

Neocerata rhodophaga, n. .sp., notes,U.S. D.A. 161

Xeophasia nienapia, notes, U. S. D. A 64

Nepenthes, digestion in leaves 912

Nerius Uneolatus, notes 367

Nest box for egg records, U. S. D. A 298

New Hampshire College, notes 400, 699, 998

Station,financial statement 198

notes 400,998

report of v i c e-

director 198

New Jersey Stations, financial statement . . 398

report of director 398

New Mexico College, notes 99,499

Station, notes 99,499,999

New York Cornell Station, financial .state-

ment 798

report of di-

rector 797

State Station, financial state-

ment 97, 996

notes 200

report of di-

rector 198

Nicotiana rustica, germination as affected by

light 1049

Nicotin as an insecticide 470

determination in tobacco 820

in California tobacco. Cal 943

tobacco 716

Night .soil, analyses 39

field experiments 627

Nikoteen as an insecticide, Ga 62

Nile floods, U. S. D. A 521, 831

relationship to monsoon rains. 424

water supply 197

Niter earth, analyses, Ky .' 530

“Niter” or “sugar .sand,” analyses, Ind... 78
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Page.

j

Nitragin and nitrogen, notes 219

I
experiment 745

j

' experiments, X. J 352

,

• - with clover, Can 518

.with clover seed,
' Can.. 537

i with oats 532

inoculation experiments : 220

notes 114

Nitrate of potash, analyses, Conn. State 931

R. 1 717,907

:
vs. muriate of potash and

j

nitrate of soda, R. I ... 735

: soda, analyses. Conn. State 129,931

La 131

Mass. Hatch... 626,933

' X. J 840

R. 1 717,907,933

and muriate of potash vs.

nitrate of potash,

R. I 735

sulphate of ammonia, rela-

tive fertilizer value . . 529

' as a fertilizer 131,841

supplement to barn-

yard manure 843

availability for grass, Conn.

State 527

availability for Hungarian
grass. Conn. State 528

change in weight on ex-

posure to the air 428

effect on humus and nitro-

gen content of soils, R. I. 727

for apples, Iffass. Hatch 344

grapes 852

vegetables 150

industry in Chile 131

injurious effects 225,530

on marsh soils 428

perchlorates in 325

supplementary to barnyard
manure 429

vs. ammonia, fertilizing

value 429

Nitrates, decomposition in soils 728

reduction by lactic acid 611

soil bacteria, Del . 729, 730

in the presence of barn-

yard manure, X. J . . . 321

Nitric acid, determination in water 308,418

formation during combustion . 1007

production from air 716

Nitrification as affected by carbon dioxid. . 722

experiments 836

in soils 320

conditions affecting... 732

of organic nitrogen 115,722

recent researches 39

Xitrifj'ing bacteria, mrlture on gypsum
plates 118

* organisms as affected by lime . . 442

organisms as affected by organic

substances 722

culture 721

notes 114

Page.

Nitrites, detection in water 21

and determination in

water 18

determination 306

in presence of ni-

trates 716

in water, hygienic importance 426

Nitrogen, apparatus for determination. . . 309, 419

a.s.similation by legumes 311

content of barley as related to

weight of grain. . . 326

humus as affected by
fertilizers, R. I 727

peas as related to

weight of grain . . . 327

wheat as related to
'

weight of grain . . . 327

determination 20

in fertilizers . . . 306

nitrate of

soda 515

nitrates by
different

methods.. 510

peat 907

Kjeldahl meth-
od, Wis 20

diffusion in chemical fertil-

izers 934

equilibrium in dogs 172

excretion after ingestion of

protein 871

factors for computing j)rotein.

Conn. Storrs 1069

fixation by bacteria 614

in soil, effect on root tubercles of

legumes 827

nitric, determination,new method 820

Schloesing’s

method . . 515

of feeding stuffs, digestibility 777

field peas, digestibility, Utah. 778

organic, availability in fertilizers.

Conn. State 932

availability in fertilizers,

Vt 224

nitrification 115,722

relation to chlorids during diges-

tion 587

salts, production in crater of

Vesuvius 717

sources 736

Nitrogenous fertilizers, availability of nitro-

gen, N.J 323

comparison of differ-

ent forms. Mass.

Hatch 228

effect on composi-

tion of potatoes.. 938

effect on protein in

barley 43

Nitrous acid, detection in water 21

determination 308

Xoctua fennica, notes 368

Nodular di.sease of sheep, studies 598

Xola metallopa, notes 367
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Page.

North Dakota College, notes GOO, 899

Station, financial statement. 297

notes GOO

Notoloplms leucostigma, notes. Me G8

Nozzles, spray, tests. Mo 578

Nuclei of bacteria 722

Nucleic acids of wheat germ, studies. Conn.

State 512

Nursery fumigation 3G9

N.Y. State 273

inspection and care. Conn. State.. 581

in Illinois 1058

law, Va 4G7

Nut oils, analyses. Me 51G

Nutmegs, adulteration 108

Nutrition investigations in California, U. S.

D. A G77

of the Department
of Agriculture,

U.S.D.A 476

Nutrium, a new skim-milk ijroduct 780

Nuts as food, U. S. D. A 898

Ngsius vinitor, notes 1067

Oak disease resembling apple-tree canker.

Pa 650

forests, estimation of yield 653

in beech forests 653

moss, analysis 282

root parasite, notes 658

timber production 454

Oaks, ancient pollard 455

for reforestation in France 757

planting for timber. Cal 955

transplanting 958

Oat-and-pea hay, digestibility. Me 873

silage, heat of combustion. Me. 873

Oat-and-vetch hay, digestibility. Me 873

Oat chop, analyses. Me 587

Oreg 471

feeds, analyses. Conn. State 70

Mass. Hatch 281

Me 587

N. y. State 169

R. 1 282

Vt 472,877

digestibility. Me 873

N. Y. State 171

for cows. Pa 678

grass, notes. Cal 936

smut, studies. 111 1 . . . 356

tall, analyses, Oreg 471

hay, analyses, Nebr 478

heat of combustion. Me 873

hidden smut, studies. 111 355

loose smut, studies. 111 355

smut, seed treatment, Mont 859

treatment. Can 537

Oreg 1052

with formalin 855

straw, analyses, Oreg 471

fuel value 1072

Oats, Alinit experiments 338, 739

analyses 139,378

Conn. State 70

Me 378

R. I 907

Page.
Oats and field peas, analyses, Nebr 442

peas, analyses, N. .1 373

as a forage crop 45

affected by amount of soil water . . 45

distance of planting. . . 132

characteristics of young plants 442

culture experiments 1036, 1038, 1039

Can 535

Fla 1036

Iowa 134

Nebr 430

digestibility. Me 873

fertilizer experiments 532, 547,

, 624,627,642,839;

Can 537

N. Mex ,539

Ohio 127

germination as affected by

—

after-ripening 4,58

formaldehyde 457

treatment for smut, Wyo 1050

ground, analyses. Conn. State 70.

Mass. Hatch 281

Vt 877

in rotations 233

irrigation experiments, Wis 40

nitragin experiments 532

planting large vs. small seed 441

root system, N. Dak 517

seed selection . 340

seeding experiments 339,

size of grain as affected by climate. . . 737

subsoiling for, Minn 628

surface vs. subwatering. Can 325

varieties 139, 234, 442, 547, 1036, .1039

Can 134, 229, 328

Iowa 134

Minn 629,630

Mont 849

Okla 230

Tenn 1038

Wis 42

Wyo 1039

vitality. Can 565

winter, for grain and pasture 443

in Iowa, Iowa 640

relation to wild oats 641

Oberea bimaeulata, notes 166

Observatories, establishment 920

Ocean currents, theory, U. S. D. A 1015

tides, U. S. D. A 119

Ocelli of insects, structure , 973

Ochromyia, bibliography 867

Ocneria dispar. {See Gypsy moth.)

(Ecanthus niveus, notes 664

(Edemasia concinna, notes. Me 68

(Estrus ovis, notes 294

Ohio Station, financial statement 198, 997

notes 400, 899

report of director . 198, 997

Oidium in Burgundy 573

treatment 62, 360, 573, 657, 966

Oil analysis, Hubl’s iodin method 21

cake germ meal, analyses, Vt 877

cakes, effect on constants of butter fat. 181

for cows 179

C-.

W.'
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Page.

Oil engines, tests 197

Uieal, analyses, N. Y. State 877

old process, analyses, Nebr 478
' R. I 282

producing plants, notes 338

Oils, essential, improved apparatus for de-

termination 419

iodin and bromin values ' 419

methods of analysis 1007

rancid, treatment with soda solution. 1007

vegetable 79

Oklahoma College, notes 600

Station, financial statement 697

notes.. ^ 200,400,600,999

report of director 697

Okra seed, large green, analyses, Ind 70

Oleomargarine, manufacture and sale in

Belgium 1083

Olfersia macleayi, notes 1067

Oligochseta, systematic account 617

Olive black scale, notes. Cal 644

smut, notes. Cal 644

culture 55

diseases, notes 61

dry rot, notes. Cal 644

industry in California 55

knot, notes. Cal 965

oil, formation 421

production in Tunis 477

residues, fertilizing value of ash. 131

utilization 477

oils, adulteration 716

Olives, culture 853

and uses, U. S. D. A 898

in Algeria 648

California, Cal 643

formation of oil in fruit 422

germination 648

notes, Cal 945

pickling, Cal 644

Russian, notes 55

self-pollenized. Cal 946

Olocrates gibbus, intestinal parasite 273

Oniphale livida, notes, U. S. D. A 361,363

Omphalo-phlebitis of calves 194

horses, studies 292

Onion bacterial rot 359

notes, N. Y. State 56

maggot, notes 265,467

seeds, vitality. Conn. State 564

smut, notes, N. J 353

thrips, notes, Ohio 997

U. S. D. A 862

Onions, Bermuda, notes 150

culture, Tenn 345

experiments, Ariz 1043

Idaho 342

fertilizer experiments, Mass. Hatch 227

formula 851

notes, Ga 50

Prizetaker, keeping quality 952

varieties, Ariz 1043

Idaho 343

Onithodoros savignii, notes 68

U. S. D. A 861

Oospora guerciana, notes 865

Page.

Oospora proteus, study 291

scabies. (See Potato scab.)

Ophiobolus graminis, notes 567

herpotrichus, notes 261

Ophiuza lienardi, notes 468

Ophthalmia, contagious, notes 684

enzootic, in cattle and sheep,

studies 92

in horses in Russia 96

periodical, in horses 792

Opsiccdus personatus, notes 664

Opuntia ficus indica for cows 884

Orange anthomania, notes 857

anthoptosis, notes 857

anthracnose, notes 655

black blight or fumago, notes 857

brontosis, notes 857

carpoptosis, notes 858

gummosis, notes 857

melon, notes, S. Dak 553

sooty mold, notes 655

wither tip, notes 655

withers or lupa, notes •. 857

Oranges, artificial coloring 1045

budding 648

culture in Malta 857

irrigation in Syria 1096

notes. Cal 945

root penetration 450

system as affected by culture . 753

seedless, origin, U. S. D. A 399

Orchard and nursery inspection law, Ohio. 975

grass, analyses. Conn. Storrs 1077

Oreg 471

notes, N. Mex 539

seed from different sources,

comparison 457

Orchards, cover crops for, Nebr 449

cultivation 1044

Kans 898

Nebr 449

culture. Mo 554

R.1 944

fertilizers for, Tenn 345

fumigation, cost 470

green manuring plants for, Ariz. 798

in meadows 138

irrigation in winter, Ariz 1042

management. 111 345

regeneration, R. I 746

renovation, Tenn 345

winter irrigation, Ariz 798

Orchids, absorption of water 149

culture 451

germination 350

growing from seed 451,855

Oregon Station, financial statements 997

report of director 997

Organic analysis 108, 308

apparatus for absorption . . 309

material, decomposition 530

substances, effect on nitrifying or-

ganisms 722

Orgilus mellipes, notes, U. S. D. A 362

Ornamental planting, N. Dak 55

plants, notes. Can 345
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Page.

Ornamental plants, notes, N. J 354

trees and shrubs, planting 347

Ornamentals, native, Nebr 449

Ornithodoros megnini, notes 973

Ornithology, economic, progress in United

States, U. S. D. A 423

Oniithomyia avicidaria, notes 1060

Orohanclie cumana, notes 859

Orobanche, injury to tobacco 572

Orthezia insignis, notes, U. S. 1). A 162

Orthoptera of Austro-Hungary and Ger-

many 1068

France 1068

Orthorrhinus cylindrirostris, notes 774

Os????/7ws spp., notes 869

Osteoperosis, effect on composition of bones,

Ind 96

Ostrich farming in New Zealand 1077

Ostriches, infectious disease 492

Otiorrhynchus ligustici, means of distribu-

tion 663

sidcatus, notes 271

Ovularia medicaginis, n. sp., description 767

Oxalic acid production by bacteria 722

Oxidase and peroxidase, effect upon chloro-

phyll 216

Oxidase and peroxidase, effect upon dias-

tase 217

Oxycelluloses, studies 309

Oxy-ferments of milk and saliva 118

Oxygen, role in germination 348

Oyster culture in France 179

shell bark louse. (See Bark louse,

oyster shell.)

shells, anal3^ses 934

Md 624

Oj’Sters, greening 424

Pachymerus calcitrator, notes 1067

Pachyrhina maculosa, notes 1060

Pachytylus australis, notes 1067

migratorius, means of distribu-

tion 663

Palm beetle, notes 774

leaf disease, notes 655

nut cake for cows 589

residue for cows 589

Panicum agrostidiforme, notes. La 760

burgu, notes 1014

nashianum, notes, U. S. D. A. 911

n. sp., description, N. C 827

Pantry moth, notes 867

Papaw, forms 957

Paper, manufacture from wood 563

Paragrene, analyses, N.Y. State 67

Paramorpha aquilina, notes 367

Parasitic fungi of Vermont, Vt 261

Paresis, parturient. {See Milk fever.)

Paris green, analyses. Cal 65

Can 581

La 168

Mont 822

N.Y. State 67

Oreg 907

Vt 273

detection of adulteration. Cal. 65

for codling moth. Cal 64

Page.

Paris green, laws. Cal . . 66

La 168

N.Y. State 67

low-grade, U. S. D. A 298

preparation. Cal 975

substitutes. Cal 66

Parks, management and improvement 649

Parlatoria ziziphi, remedies 975

Parsley, forcing 9.52

Parsnips, fertilizer formula 851

Parsoniapaddisoni, notes 980

Parthenogenesis in bees 973

Pasteurization in cheese making 288

Pasteurizer, continuous, efficiency, N. Y.

State 287

Pasteurizing apparatus for skim milk, 'VVis. . 85

tests 1081

Pasture plants for Arkansas, Ark 634

test of mixtures, Minn 629

vs. pea-vine silage for cows, Del. . . 481

Pastures, eradication of moss 251

fertilizer experiments 75,

133,338,441,1031

making 234

Pathology and therapy of domestic animals,

text-book 889

treatise 889

Pea leaf spot, notes. Conn. State 566

louse, destructive, notes 265

Can 367,575

Conn. State.. 580

Del 970

N.J 365

U. S. D.A.... 362,

861, 862

remedies 468

Va 165

meal, analj^ses, N. Y. State 169

vine hay, anah’ses. Miss 234

silage vs. pasture for cows, Del. . . 481

Peach disease similar to yellows, N. J 354

diseases in the Hudson Valley, N. Y.

State 155

leaf curl as related to weather 358

notes 359,360,463

U. S. D. A 762

treatment, Mich 237

N. Y. Cornell... 259

U. S. D. A 762

root knot, notes 859

scale. West India, notes, Fla 1057

thrips, notes, N. J 365

tree borer, notes 1058

N. Y. Cornell 63

remedies, N. Y. Cornell. . 63

twig borer, notes, N. J 365

U. S. D. A 861,862

yellows, notes 1056, 1059

Ohio 997

Peaches, canning. Cal ;
946

culture 1041

in pots 853

fertilizer experiments. Conn. State 558

fertilizing 953

forcing under glass .' 853

irrigation in winter, Ariz 1042
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Page,
i

Peaches, notes, Cal 945 :

pruning 55 i

Mich 237 I

vs. thinning 1045

self-sterile varieties, N. Y. Cornell . 237
j

types of fruit branches 55

varieties 1044 I

Ariz 798
|

Mich : . . . 237
I

Peanut butter, analyses. Conn. State 279,280

food value. Me 78

meal for cows 589 i

oil, fuel value 1072

manufacture in France 399

Peanuts, fertilizer experiments, Tenn 1029

food value. Me 78

notes, Can 329

Pear and cherry tree slug, notes 167

diseases in the Hudson Valley, N. Y.

State 155

gnat midge, notes 1061

growing in New Jersey, N. J 146, 344

leaf blister mite, notes, Ariz 365

Mont 869

midge, notes 862

psylla, notes, Mont 869

rust, treatment 573

scab, notes 262, 463, 911

treatment 657, 965

slug, notes, Mont 869

N. J 365
I

N. Mex 974

tree body blight, notes, N. Y. State ... 61

Pears, analyses 558

ash analyses 853, 1045

cross pollination 647

culture in Hudson River Valley 1045

pots 853

drying 558

flower development, Wis 22 '

forcing under glass 853
i

germination as affected by size of
|

fruits and number of seeds 758 ;

growing in high latitudes. Can 548

method of fructification 1045

notes. Cal 945
!

self-sterile varieties, N. Y. Cornell... 237
j

varieties 1044

Mich 237

Mont 853

Okla 648

lor cider 54

Peas, analyses 79

culture experiments. Can 229, 535

dried, analyses, Nebr 478

fertilizer experiments 532

Ind 54

formula 851

field, varieties. Can 229

food value, U. S. D. A 876

forcing in pots 444

germination and growth as affected

by fatty acid salts 1009

horse beans, and vetches for green

I

!

i

i

manuring. 534

Page.

Peas, inoculation with bean tubercle bac-

teria 1013

liming on sandy soils 840

relation of grain weight to nitrogen

content 327

seed selection 340

surface vs. subwatering. Can 325

varieties 532

Can 134

vitality. Can 565

Peat, analyses. Mass. Hatch 933

industry C91

Pecans, culture 451

Fla 751,1045

food value. Me 78

insects affecting. Miss 867

Pecos River water for irrigation, N. Mex . . 834

Pectic matter of plants .- 420

Pediculidse, bibliography 867

Pediculoides, bibliography 867

Pedicidoides graminum, n. sp., notes 970

Peltandra rust, notes 768

Pemphigus hetse, n. sp., description 266

Wash . . . 265

Penicillium glaucum ervzym. 722

studies 24

sp., notes 860

Pennsylvania Station, financial statement. 697

notes 1099

report of director ... 697

Pentosans, apparatus for determination lOS

determination 108

in feeding stuffs, digestibility . . . 665

Pepper, analyses 79

anthracnose, notes. Conn. State 586

culture in Bombay 245

Peppers, fertilizer formula 851

growing under glass in summer,
N. H 1039

notes, Iowa 340

Pep.sin, effect of quantity in digestion 477

solvent power 108

Peptic digestion, experimental methods... 1077

Peptones as food 676

conversion into primary proteids. 108

solubility in alcohol 108

Perchlorate in nitrate of soda 325

Perchlorates, determination in nitrate of

soda 308

determination in potassium

and sodium nitrates 510

determination in nresence of

chlorids and chlorates 510

effect on plants 824

Perfume, groAving flowers for 754

Pericarditis, traumatic 293

Peridermium of Pinus strobus '. 573

Peridermiuin pint, notes 573

Perillus circumcinctus, notes 470

Peritonitis of horses, studies 292

Permanganate of potash for grape mil-

dew 360, 464

Perognathus, revision of .species, U. S. D. A. 617

Peronospora violas, notes 263

viticola. (See Grape downy
mildew.

)
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rage.

Pcrsca gratissima, notes 451

Persimmons, culture in Iowa 450

forms 957

notes, Cal 945

Petroleum, analyses, Ky 516

as an insecticide 470

^ crude, as an insecticide 396

U.S.D.A. 298

motors, future 197

use in agriculture 96

Peziza postuma, notes 462

willkommu, notes 573,958

Pezizinese, classification 520

Phxogenes impiger, notes 866

Phagocytosis 489

and lyocytosis, notes 272

Phanerogams, morphology of leaves and

stems 912

Phaseolus multiflorus as affected by carbon

dioxid 110

vulgaris, germination and growth

in rarefied air 909

Phaseolus, transformations of organic sub-

stances during germination 720

Pliasgonopliora sulcata, notes, U. S. D. A 161

Pliasianus reevesii, tuberculous 892

Phelipea ramosa, injury to tobacco 572

Phenological observations on the Potomac,

U. S. D. A 520

Phenology in Ohio, U. S. D. A 520

Phlcospora caraganx, n. sp., notes 860

Phleum pratense, analyses, Oreg 471

Phloroglucinol, purification for the deter-

mination of furfurol, N. C 611

Phlox decussata, diseases 260

divaricata, seed production 855

Phlox diseases 359

Phlgctxniaferrugalis, notes. Can 575

Phoma betx, notes 458

citricarpa, n.sp., notes 655 .

omnivora, n.sp., notes 655

reniformis, notes 260

parasitism 360

Phorodon humuli, life history 862

Phosphate deposits in Egypt 737

dicalcium,analyses,Conn. State. 931

industry in United States 736, 1025

odorless, analyses. Mass. Hatch. 626

rock, analyses. Mass. Hatch 626

dissolved, analyses. Conn.

State 129

Florida, analyses. Mass.

Hatch 933

tricalcium, solubility 609

Wiborgh 1036

Phosphates, excretion after ingestion of

protein 871

mineral, detection in phos-

phatic slag 819

notes 429

of Florida 934

transformation in the soil 429

Phosphatic material, analyses, Ky 530

slag, analyses, R. 1 717

as a supplement to barn-

yard manure 429, 843

Page, j

Idiosphatic slag, change in weight on ex-

posure to the air L 428
I

Phosphoric acid—
j

•

assimilable, determination in cultivated
|

soil 907 1

available, determination 306
l

in soils 320 I

comparison of forms 125,839
||

Md 930
I

determination 21,1004 :

in phosphatic slag 713

soils and fertilizers. . . 211 i

in bone meal, solubility in citric acid. . 1006 ij

soil water, experiments 123
!|

precipitation by calcium bicarbonate.. 609
j

soluble, preventing reversion 308 1

sources 736

Phosphorite, fertilizing value 1024

Photography in meteorology, U. S. D. A 520 I

Photosynthesis by light which has passed

through leaves 313 h
Phyllorubin, a new derivative of chloro-

j

phyll 313 !

^

Phyllosticta acericola, notes. Mass. Hatch . . . 254

maculiformis, notes 464 'i

violx, notes, Cal 961 V

Phyllotreta nemorum, notes 159 if

Phylloxera, calcium carbid for 775 t

bisulphid for 168, 665 h

in Switzerland 166, 648 {

notes 166, 168, 664 ‘

U. S. D. A 862 i

remedies 167, 369, 975
| f

sumac for 870
j

8

Phylloxera vastatrix in Austria 469
\

means of distribution . . , 663
||

1

Physalospora woronini, n.sp., description .. 1056
|

i

Physic nut, notes 219

Physiography of Maryland 119,1098

Phytomyza orobanchia, notes 859 ;

Phytonomus nigrirostis, notes. Mass. Hatch. ^71

Phytopthora omnivora, notes 657

Phytoptus ribis, notes 1060

remedies 772

vitis, notes 167

Picea canadensis, notes, Utah 153

excelsa, growing for paper pulp 456

notes, Utah 153

nobilis, witches’ broom 658

pungens, notes, Utah 153

Picea, resin ducts and strengthening cells. 827

Pickle worm, notes, Fla 1058

Pieris brassicx, natural enemies.. 661

notes 1059

remedies 861

napi, notes 1059

rajox, notes .
.' .'. 1059

wing development 273

spp., means of distribution 663

Pigeon pox, pathological anatomy 994

igeons, susceptibility to hemorrhagic sep-

ticaemia of poultry 990

toxicology of strychnin 392

Piggery at Indiana Station, description, Ind . 96

Pigs at Louisiana Station, notes. La 878

breeding and care 698
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Page.

Pigs’ digestive power of different breeds ... 282

epizootic diseases 692

feeding experiments 178, 478, 583, 588, 677

Can 5S8

' Fla 779

Ind 876,1075

Iowa 673

Kans 375

Md 174

Nev 174

S. C 475,982

succulent foods 677

food requirements, Wis 77

for bacon 1078

forceps for holding djiring inoculation . 894

grade, feeding experiments. Can 374

management 478

pure-bred, feeding experiments, Can. . 374

raising in the Pacific Northwest, U. 8.

D.A 380

Tunis 178

rape vs. clover for, Wis 76

soy beans for, Kans 143

succulent foods for 178

susceptibility to contagion of tubercu-

losis, Ark 1085

whole vs. ground corn for, Wis 75

Pimelea spp., notes 961

Pimpla alternans, notes 866

conquisitor, notes, U. S. D. A 860

Pine, Austrian, for reforestation in France. 758

cone fungus, notes 573

forests of Germany 652

gall gnat, notes 775

in mixed forests 653

lands, cut-over, replanting experi-

ments 1047

leaf cast, causes 574

notes..- 573

treatment 360,574

needles, rust, notes 254

nuts, analyses. Cal 981

food value. Me 78

Riga, notes. Can 559

Scots, ash analyses of leaves 1006

tree fungus, notes 573

weevil, notes. Pa 650

white, annual growth. Pa 649

for reforestation in France 757

in North America 958

leaf rust, notes 1056

Pineapples, culture under glass 346

fertilizer experiments 346

growing in southern Florida,

U.S.D.A 521

Pinus cembra, notes 958

. htrfcio for reforestation in France 758

maritima, destruction by fires in

France 455

pinea, rate of growth 1048

radiata, notes 775

strobus, notes, Utah 153

Peridermium affecting 573

sylvestris, germination 457

notes, Utah 153

physiological investiga-
tions 653

I’age.

Pinas sylvestris, witches’ brooms 463

Pioneer clover meal, analyses. Conn. State. 70

Piophila cased, notes 1059

Pip of poultry, notes, Del 894

Pipette for milk sampling, Wis 91

plate cultures, description, N. J. 391

Pirus malm chinensis, wart-like outgrowths. 1056

Pissodes strobi, notes. Pa 650

Pistachio nuts, food value. Me 78

Pisum sedivam as affected by carbon dioxid . 110

Plagionotiis speeiosus, notes 272

Vt 269

Plague, bubonic, in animals 690

Plane tree disease 360

trees, nutritive materials in leaves .. 113

Plant breeding 344, 613

Nebr 449

by bud selection. Kans 898

notes 441

progress, U. S. D. A 421

covers, effect on flow of streams 1096

water flow 696

diseases as affected by ridging soil,

N.J 353

control, Ohio 359

in Denmark 261

Nebraska, notes 61

notes 359, 461 , 698, 966

Md 572

Nebr 419

N. Y. State 271

Ohio 997

Utah 271

prevention by natural
methods 464

progress in treatment, U. S.

D.A 460

transmission by soil inocu-

lation, N.J 354

treatise 461,573

growing under glass, progress, U. S.

D. A 449

growth as affected by atmospheric

humidity 1014

growth as affected by electricity 825

radiation 909

temperature
and moisture 910

treatise 911

kingdom, raw materials 996

lice, remedies 578, 664

life, outlines 827

protection, review of literature 658

Plantain flour, analyses 377

Plantains, analyses 280

notes 450

Plants, absorption of soluble salts 313

adaptations to light in arctic regions 421

as affected by bacteria 614

climatic conditions. . 122

different kinds of

light 110

fog and smoke 826

temperature 120

for green manuring 849

identification, notes. Cal 912

5365—No. 12—01 6
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Page.

Plants, forcing by ether 243

hardy, reprodnetion by hybridiza-

tion and crossing 613

injury by fumigation with hydro-

cyanic-acid gas 613

New Zealand seedlings 421

of Mexico and Central America,

studies, U. S. D. A 24

of Ocracoke Island, ecological study,

U. S. D. A 720

packing and shipping 345

periods of growth 122

poisonous, notes, Nebr 419

to stock, Mont 891

notes 218

regulations of foreign governments
regarding importation, U. S. D. A. 775

resistant to alkali 621

seasonable dimorphism . . . j 24

self sterility 613

useful, of Mexico, U. S. D. A 24

Plasmodwphora hrassicx as a cause of tumors 685

notes 218

studies 358

vitis, notes 464

Plasmon as a substitute for albumin 177

food value 177,379

Plasmopara cubensis, notes. Conn. State 566

Fla 1056

viticola. {See Grape downy mil-

dew.)

notes 464

Platanus occidentalism notes, Utah 153

Platysamia cecropia, notes. Me 68

Playgrounds, management and improve-

ment 649

Pleospora caraganx, n. sp., description 1057

Pleurisy in cattle 892

Pleuro-pneumonia—
contagious, in cattle, notes 790

U. S. D. A.. 488

treatment 491

in dairy herds 788

notes 685

Plodia interpunctella, notes 867

Plow, Borsig electric 1097

evolution 697

Plowrightia morbosa, maturation of spores. . 657

notes 767

ribesia, notes 262

Plows, trials 296

Plum black knot, notes 767

curculio, notes. Me 68

Mont 869

N. H .•. 468

disease, notes 654

diseases in the Hudson Valley, N. Y.

State 155

.Tune drop, causes, Vt 238

scale. New York, notes 469

Plums, culture, Iowa 240

in Kansas „... 853

pots 853

European, types, Vt 239

flower development, Wis 22

forcing under glass 853

Page.

Plums, growing in high latitudes. Can 548

hybrid varieties, Vt 151,239

injury by freeze of 1898-99, Colo 244

Japanese, notes 9.53

new varieties 4.50

notes. Cal 915

pollination, Vt 238

retarding blossoming period. Can . . 548

self-sterile varieties, N. Y. Cornell . . 237

thinning, Del 753

varieties .54,1044

Iowa 240

Mich 237

Mont 8.53

' Ohio 7 557

Okla 648

wild, bud development, N. Dak 215

Plutella criiciferarum, notes. Can 367

Pneumonia bacteria, effect on leucocytes. . 1084

in cattle ; . . . 892

horses, notes 790

studies 292

poultry, treatment, Oreg ... 1092

notes 885

Ihieumomycosis due to Aspergillus fumi-
gatus 691

Pochazin australiSm notes 367

Pod pea, edible, notes, Cal 936

Podosesia sj/ringae., notes, Colo 265

Pvecilocerus socotranus, phosphorescent or-

gans 167

Pogonip, U. S. D. A 1015

Poisoning by minerals and plants 885

Polistes lineata, notes 264

Poll evil of houses, studies 292

Pollen, immediate effect in maize, U. S. D.A . 717

substitutes for bees, Colo 660

Pollination of orchard fruits, N. Y. Cornell. 237

plums, Vt 238

Polyarthritis of calves 193

Polgergus rufescens, notes 865

Polygonatum parasite, description 768

Polyporusbetulinus, notes 573

carneus, notes, U. S. D. A 766

igniarius falvus, notes 254

juniperinus, notes, U. S. D. A 766

obliquus, notes 857

sidpjhureus, notes 464,573

on oaks 958

Polythrincium trifolii, notes 572

Pomatostomus spp., notes 424

Pomegranate, vegetable, S. Dak 653

Pompilus viaticus, notes 469

Poplar, Carolina, notes 1049

plantations in Pennsylva-

nia , 651

trembling-leaved, notes. Can 559

Populus alba bolleana, notes, Utah 153

nivea, notes, Utah 153

angulata, rate of growth 1048

balsamifera intermedia, notes, Utah . 153

deltoides, notes, Utah 153

plantations in Pennsyl-

vania 651

fastigioia, rate of growth 1048

laurifolia, notes, Utah L53
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Page.

Populus monilifera, notes 1049

nigra italica, notes, Utah 153

tremuloides, notes, Utah 153

Pork, analyses of fat. Can 581

chemical studies, Iowa 674

composition as affected by food. Can. 582

production, study, Iowa 673

Forthctria dispar. (See Gypsy moth.)

Po.sts, preservation 754

Potash apparatus, Geissler improved 717

as a fertilizer, treatise 1026

determination 18, 1004

by means of phos-

phomolybdic
acid 713,715

in crude salts 714

cultivated soils . . 622

fertilizers, comparison of different

forms, Mass. Hatch 227

in soil water, studies 36

reagent for 20

salt mines of Stassfurt 934

salts, effect on composition and yield

of potatoes 443

Stassfurt, statistics 737

transformation in the soil 429

solubility in soils as affected by fer-

tilizers 623

sources 736

Potassium carbonate, analyses. La 131

R. I 907

chlorid, effect on solubility of

lime in soils 623

compounds, poisonous effect on
wheat 717

cyanid for poisoning rabbits 423

detection by sodium cobaltini-

trite 516

iodid, intravenous injection 890

nitrate, analyses, R. 1 907

in Wyoming 934

perchlorate, effect on plants. . 824, 10.52

permanganate, adhesiveness as

a fungicide... 658

as a fungicide . . 62, 574

for grape mil-

dew 262

Potato beetle, Colorado, remedies. Me 863

enemy, N. Mex 580

parasite 470

remedies, N. Y. Cornell 164

Va 165

cutter, description, Tex 140

digger, description, Tex 140

disease, notes. Conn. State 566

Nebr 419

diseases, notes 462, 656

Vt 2.55

' remedies 132

dry rot, notes 61

feed, analyses, Vt 877

harvester, trial 296

Phytophthora, notes 61

pomace, analyses. Me 587

Rhizoctonia disease, notes 61

root rot, notes 462

Page.

Potato rot, notes 572

treatment 462

scab, notes 61,261,467,767

on beets, notes, N. J 3.53

treatment, Mont 859

N.J 3.51

with sulphur, R. I. 760

Sclerotium disease, notes, Ga 61

spot disease, frizoUe, notes 61

stalk disease, notes 462

starch, manufacture, U. S. D. A 994

wet rot, notes 61

yellow blight, notes 462

Potatoes, analyses, Nebr 478

composition and yield as affected

by chlorids 436

composition and yield as affected

by potash salts 443

composition and yield as affected

by water and fertilizers 938

culture 143, 698

Texas 140

experiments 443,1036

Can... 229, .536, 537

Colo 229

Wis 40

in Canada 338

memoir 1032

development of tubers, Vt 214

evaporated, food value. Cal 980

extra early, U. S. D. A 298

fertilizer experiments . . 44, 141, 235, 338,

339, 441, 443, 533,

547,641,843,845,

937, 941, 942, 952

Mass.Hatch 228

Me 141

Mich 623

Ohio 127

R. 1 333

Tenn 1029

Tex 139

formula 851

grafting experiments 942

greening, notes 61

introduction into Norway 143

irrigation experiments 641

Wis 40

liming experiments 845

monograph 942

northern vs. southern grown seed,

Tex 139

origin and variability 443

planting at different dates 641

seed from different soils . 641

of different sizes . , . 232,

641,845

potash for 849

quality as affected by fertilizers. . 443

root growth as related to methods
of culture 339

system, N. Dak 517

rotation experiments, R. I 1030

seed selection 845

N. Dak 234

Wis. 43
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Page.

Potatoes, seed treatment 462

^tarch content 144

starch content as affected by Bor-

deaux mixture, Me 140

starch content as affected by fer-

tilizers 141

storage, Tex 139

straw as a mulch for 235

subsoiling for, Minn 628

varieties 44,144,235,

338, 339, 443, 533, 636, 641, 849

Ariz 1038

Can 135, 329

Idaho 641

Mass. Hatch 228

Minn 630

N. H 450

Ohio 997

•' Tex 139

yield as affected by altitude 636

size of vines.. 144

Poudrette, analyses. Can 531

Poili net’s phenomenon investigation 837

Pmiltry at Louisiana Station, notes. La 878

bone, analyses. Me 378

breeding, R. I 781

culture, special instruction, R. I.

.

. 982

diseases, notes, Del 894

egg production as affected by exer-

cise, Utah •.
. 674

experiments 179

Can 376

external parasites 294

favus, notes 492

Del 894

treatment, Oreg 1092

feed mixtures, analyses, R. 1 907

feeding 781

experiments. Can 589

Mass. Hatch. 279

N.Y. State.. 276

Utah 674

feeds, analyses. Mass. Hatch 281

Me 378,587

R. I 282

Vt 472,877

house, description 179

notes 1078

Can 585

pests, notes 492

raising with fruit culture 179

Powders, moistened, evolution of heat 837

Praon cerasaphis, notes, U. S. D. A 362

Praying mantis, European, notes, N. Y. Cor-

nell 973

Prays spp., notes 69

Precis spp., notes 1068

Preservatives for fruit, Wis 53

in dairy products 879

Prickly comfrey, notes. Can 329

lettuce, notes. Can 350

pear, analyses 55,677

eradication 253

Primulch auricula, culture 754

Prwnoxystus robinirc, notes 975

Privet, California, fertilizer experiments.

Conn. State 557

Page.

Propionic acid, determination, Haherland’s

method 214

effect on germination and
growth of peas 1009

Propolis, use by bees 580

Prosayleus comosus, notes 367

Protargol, administration 790

as an antiseptic 194

intravenous inj ection 890

Proteid metabolism in children 981

plants 1012

as affected by
tempera-
ture 519

« notes 177

Proteids, determination in vegetable mate-

rials, N. C 819

formation by plants in darkness . 910

in wheat during germi-

nation in darkness .. 216

of egg white, studies. Conn. State. 514

yolk, studies. Conn. State. . 513

milk, reagents for, Wis 19

wheat germ, studies. Conn.

State 512

Protein, factors for computing. Conn. Storrs. 1069

formation from fat
, 981

in bread, digestibility 1077

substances of seeds 1049

Proteolytic ferments in feces 477

Proteose in Aspergillus niger 916

Proteoses, solubility in alcohol 108

Provender, analyses. Conn. State 70

R. I 282, 378

Vt 472,877

Prunes, analyses, Oreg 343,906

ash analyses, Oreg 343

curing in France 558

fertilizer for, Oreg 343

notes. Cal 945

proportion of flesh, juice, and pits,

Oreg 343

varieties, Mont 853

Prumcs americana, calcium oxalate and lig-

nin in buds 910

japonica gummosis, notes 156

Prunus, variations in American species, Vt. 239

Pseudomonas campestris, investigations 654

Pseudopeziza medicaginis, notes. Conn.

State 566

Pseudoscabies of sheep, Ind 95

Pseudotsuga dmiglasi, ash analyses 653

Pseudotubercle bacillus in milk 1080

I’seudotuberculosis, notes 96

Psilarosse, notes 368,467,973

Psilnra monacha, notes 975

Psocinella slossonse, n.sp., notes 166

Psychrometric tables, U. S. D. A 1015

Psylla ohsoleta, n.sp., description 1069

piHcola, notes
'

368

Psylliodes attenuata, notes , / 1060

punctulata, notes. Wash 266

Pterophorus galactodactylus, notes 167

Puccinia asparagi. {See Asparagus rust.

)

berkeleyi, notes 359

buzi, notes 462
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Page.

Puccinia chrysanthemi. {See Chrysanthe-

mum rust.)

corovata, notes 254,461

dispersa, studies 567

gliimaris', studies 567

ghimarum, notes 461

graminis, notes 254,461

hieracii, notes 1054

2)ersista7is, notes 462

ruhigo-vera, notes 254

simplex, notes 461, 567

triticina, studies 567

Pulex, bibliography 867

Pullets, early and late hatched, relative

value, Utah 674

vs. hens for egg production, Utah. 674

Pulvinaria acericola, natural enemies, U. S.

D. A 160

notes, U. S. D. A 160, 860

innumerabilis, natural enemies,

U.S.D.A 160

notes 167,272

U.S.D.A.. 160

spp., notes 369

Pump, modification of Bunsen vacuum 419

water pressure 309

Pumpkins, fertilizer formula 851

varieties, Can 329

Pumps, apparatus for testing 197

Purdue University, notes 899

Pure-food law, working, U. S. D. A 898

Purifine, composition and antiseptic value.

Cal 991

Purslane for pigs, Ind 876

notes, U. S. D. A 798

white rust, notes 254

Putnam scale, notes 469

Pycnoderes quadrimacidatus, notes, Ariz 365

Pyocyanase, effect on bacteria 490

Pyrenophora trichostoma, notes 567

Pyrosomabigemimim, development 886

Pythhivi debaryanum, notes 218,261,458

Quaker oats, analyses, N. Y. State 169

Quercus, life history 313 I

Qaercus'pedunculata, notes 958

robwri^), rate of growth 1048

sessiliflora, notes 958

Quicklime, effect on root tubercles of

legumes 548

Quince diseases in the Hudson Valley,

N.Y. State 155

Quinces, drying 558

notes. Cal 945

varieties, Mich 237

Rabbits, digestion experiments 666

poisoning with potassium cyanid. 423

susceptibility to hemorrhagic sep-

ticaemia of poultry 990

Rabies, control 194

diagnosis 395, 692, 894

diagnostic lesion 690

etiology 793

immunization by nerve tissue 596

in dogs, notes 488

pathology 395

horses 395

Page.

Rabies in Pennsylvania, notes 684

the District of Columbia, U. S.

D. A 395

notes 685, 692, 885

U. S. D. A 789

studies 292,887

treatment by injections of normal
nerve substance 491

viruSj resistance to putrefaction 491

Radiation, report on 920

Radish disease, notes 462

Radishes, fertilizer experiments, R. 1 747

formula , 851

forcing 952

growth as affected by incan-

descent gaslight, W. Va 48

water requirements 340

Rafhnose, hydroly.sis and utilzation by
Penicillium, glaucum 313

Rain, artificial, U. S. D. A 119

water, chlorin content 833

nitrogen content 917

Raindrops, studies, U. S. D. A 520

Rainfall as affected by sun spots 724

at La Crosse, U. S. D. A 1015

distribtion in Madras Presidency . 521

from convectional currents, U. S.

D. A 1015

in England 833

in relation to altitude. 1017

Great Britain 122, 834

Jamaica, U. S. D. A 521

local storms, U. S. D. A 521

New South Wales 833

Nicaragua, U. S. D. A 25

Queensland 921

the Grand Duchy of Baden 921

Upper Chagres River, U. S. D. A. 521

of St. Kitts, U. S. D. A 1015

record, Okla 848

sea.son in Colorado, U. S. D. A 520

Railroad forestry 456

freight classification, U. S. D. A.. 698

statistics, U. S. D. A 698

Raisin culture in California 1046

Ramalina reticulata, analysis 282

Ramie, notes ! 942

Can 329

Raviularia vallisumbrosse, n. sp., description . 767

Range improvement experiments at Abi-

lene, Tex., U. S. D. A 230

Rape, analyses. Miss 234

for forage, Iowa 134

N. J 332

notes 338

Can 328

U. S. D. A 332

- seed, ground, analyses, Vt 282

test, Idaho 641

Raphanus raphanistrum, fasciation 572

Raspberries as affected by pinching tips of

shoots, Wis 51

fertilizer experiments 648

N. J.... 344

irrigation, N. J 344

summer pinching, Pa 645
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Page.

Raspberries, varieties 450,1044

Iiid 854

Mich 237

Pa 645

Raspberry anthracnose, prevention by cnl-

ture. Conn. State 570

diseases in the Hudson Valley,

N. Y. State 155

pulp for shipping 648

sawfly, notes 263

Rat-destroying bacillus 789

Rations in Ladysmith 79

medium and wide, feeding values,

Yt 284

of equal balance, feeding value,

Vt. 283

use and abuse, Tenn 379

Rats, susceptibility to hemorrhagic septi-

caemia of poultry 991

Rauh’s stock food, analyses, Ind 70

Raupenleim, composition 271

Reaping machines, evolution and compari-

son 697

Red cedar, extermination in Oklahoma 455

clover. (See Clover, red.)

gum, ash analyses 39

rice, notes. La 760

spider, notes 265, 1067

Mich L.. 575

spiders of the United States, notes,

U.S.D.A 469

water, notes 685

Redtop leaf smut, studies. 111 358

Reforestation, commercial fertilizers in 958

experimenTs~iii France . . . 757, 758

in California 651

of Campine 562

Refrigeration, compend 197

Reindeer, immunization against anthrax. . 490

Rendering works, waste liquor, analyses,

R. I 717

Rennet action as affected by acids and lime

salts 786

in milk of different degrees

of acidity 485

on milk constituents 389

testing 786

Reptiles, composition and food value 282

Rescue grass, notes, U.-S.D. A 332,442

Resin, formation in plants 519

producing plants in the French
colonies 954

wash for scale insects, Fla 68

Respiration experiments with men 871, 981

of plants as affected by anaes-

thetics 112

of plants as affected by tem-

perature 112

Respiratory products, measurement and
analysis 178

Respired air, poisonous properties 477

Rhapliidospora in intestines of Olocrates

gihbus 273

Rheumatism, muscular, treatment 392

Rhipicepalus decoloratus, notes, U. S. D. A. . . 861

evertsi, notes, U. S. D. A 861

Page.

Rhizoctonia sj)., notes 657

treatment. Mass. Hatc.h ... 857

violacea, studies 572

Rhizotrogus solsiitialis, notes 468

Rhode Island Station, financial state-

ment 798,997

notes 400

report of direc-

tor 798,997

Rhopalosiphum violse, notes 265

Rhubarb, analyses, Oreg 906

curculio, notes, U. S. D. A 363

forcing 952

experiments, R. I 945

in darkness 449

Rhus copallinaj notes, Fla 1045

Rhus, latex system 422

Rhynchophorus palmaruvi, notes 774

Rhynchospora corniculata, notes. La 760

Rhytisma acerinum, notes 573, 767

Rice, analyses 79

Cal 981

corn, black, digestibility, Okla 872

crops of India, U. S. D. A 1098

culture. La 741

in Jamaica 235

the United States, U. S.

D. A 46, 235

feed, analyses. Me 378,587

flour and bran as a feeding stuff 587

germination as affected by light 1049

hulls, analyses. Cal 981

meal, analyses, R. I 907

monograph 144

notes 144

wild, analyses, Wis 71

ergot 359

in Minnesota and Wisconsin ... 46

Ricin poisoning, pathology 394

Rinderpest in camels 692

notes 188,491,790

Rio Grande water for irrigation, N. Mex. . . 834

Ripersia sacchari, notes 1 1067

n. sp., description 1067

River flow, measurements, Colo 295

gauge, electric recording
,

96

readings, U. S. D. A 1096

observations in New South Wales . . . 833

stations, data for 1899 897

Rivers of Russia, flow 526

Road law and statistics in Pennsylvania. . . 897

in New York, U. S. U. A . 697

making..'. 398,1097

and maintenance 796

in the United States, U. S.

D. A 496

materials of Pennsylvania. . . 1097

notes. La 221

surfacing experiments, N. H 1095

Roads, dirt, construction and maintenance. 697

paper on, U. S. L). A 296

Roaring, chronic, inheritance 294

Robin, economic relations 423

Robmia pseudacacia, notes 456,563

Utah : . 153

rate of grow th 1048
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fagfc. 1

Rocks, analyses 1023
j

methods of analysis 1006 i

Rodents, notes 423
'

Rijcstelia korexn(>is and Gijmnoi^porangium

japoniciim, relationship 572
I

sp., notes 573

Root curvature, effect on distribution and
arrangement of roots . . . 912

j

mechanism ; 24

growth as related to methods of cul-
|

ture 339
|

killing of fruit trees by cold, Iowa... 147

systems of cultivated plants, studies, i

X. Dak 516
j

tubercles, adaptation of organisms... 1013
|

of cowpeas, notes, X. J 331
'

of legumes as affected by
assimilable nitrogen in

soil 827

of legumes as affected by
quicklime 548

of legumes as affected by
weather conditions 827

of legumes, behavior in

water cultures 113

of legumes, nature and
function 311

of legumes, notes 114, 719

of legumes, organism 314
;

of legumes, review of litera-

ture 912

of soy beans, Kans 334

selective powerof bacteria. 422
|

Roots, effect on following crop of barley... 1037
|

feeding experiments with. 80

fertilizer e.xperiments 338, 441, 633
i

formation of tissues 1014

insects affecting, U. S. D. A 862

varieties 849

Rose bugs, remedies, W. Va 1065

chafer, notes, Okla 665

diseases 263,360

growers. International Congress 855
i

Leaf as an insecticide, Ga 62

thrips, remedies, Ind 54

Rosella, notes. 152

Roselle, notes. Cal 936

Rofiellinia quercina, notes 658

sp. on roots of fruit trees 257

Roses, China 855

classification 855

cross-fertilization 954

culture under glass 954

effect of scion on stock 855

fertilizer experiments, Ind 53

history 247

hybridity 855

nomenclature 152

notes 347,1046

races 855

winter protection. Can 549

Resin soap, preparation. Cal 975

Rotation experiments 44,441,547

Can 536

La 841
:

R. 1 1030
I

Page.

Roup, catarrhal, of poultry, treatment, Oreg. 1092

of chickens, notes, Mont 894

R. I 990

treatment with anti-

diphtheria serum,Can. 395

poultry, notes, Del 894

Rowan leaves, ash analyses 1006

Rubber, botanical sources, U. S. D. A 647

culture 219,346

in Brazil 854

Mexico 246

Porto Rico, U. S. D. A . . . 646

new substitute 344

plants, notes 219,346,347,451,615,827

treatise 954

preparation for market 346,451

Rum, manufacture in Porto Rico 399

Russian thistle, disappearance 350

Rusts, distribution 461

of horticultural plants, notes 1056

relationship of secidial and teleuto-

spore forms 355

Ruta-baga phoma disease, notes 256

Ruta-bagas, conditions affecting feeding

value 1038

fertilizer experiments 441,547

root growth 338

Rye, Alinit experiments 532

analyses, Nebr 478

bran, analyses. Conn. State 70

brown rust, studies 567

characteristics of young plants 442

chemical changes in molding and
sprouting 108

crop, foreign, U. S. D. A 698

culture experiments 1039

feed, analyses. Conn. State 70

Mass. Hatch 281

X. Y. State 169

fertilizer experiments 125

Md 931

on light soil ... 338

grass, English, analyses, Oreg 471

notes, X. Mex 539

Italian, fertilizer experiments. . 337

notes, X. Mex 538

grasses, culture experiments 133

green, analyses, X. J 378

ground, analyses 378

injuries by frost 235

injury to grain by thrashing 42

meal, analyses. Mass. Hatch 281

for cows. Pa 678

nematode disease, notes 462

relation of quality to color of grain. . . 338

rotation experiments, R. I 1030

size of grain as affected by climate 737

spring, varieties. Can 229

stem rust, notes 254

straw, weak, analyses 642

varieties 1039

Can 328

Tenn 1036

winter, varieties 532

Saccharin, detection in food 108

Saccharomyces, formation of enzyms 915
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Saccharoniyces, physiology and morphol-

ogy 915

Saccharose, occurrence in roots of gentian. 716

rotation as affected by tempera-

ture 611

Sachaline, analyses, Oreg 471

notes. Can 329

Sagebrush, notes, Mont 827

Sainfoin, fertilizer experiments 641

irrigation experiments 641

notes. Can 328

seeding experiments 441

Salad oils, physical and chemical proper-

ties, Cal 906

Saliva, action as affected by acids 1077

Salix fragilis, notes, Utah 153

laurifolia, notes, Utah 153

Salsify, analyses, Oreg MU, 907

fertilizer formula 1.. 851

notes, Kans 898

Salt, analyses, N. J 840

R. I 717, 907

common effect on silage 822

dairy study, Wis 91

effect on color of butter 593

Md 182

soil moisture, U. S. D. A 298

for destroying weeds, Vt 249

solutions, movement in soils 620

water in Nebraska 694

Saltbush, Australian, notes, Cal 936

mealy, notes. Cal 936

Saltbushes, notes 219, 1038

Cal 945

Salts, inorganic, effect on conidia forma-

tion 422

metallic, for destroying weeds. . . 1050, 1052

of cultivated soils, studies, Wis 28

soluble, determination in soils, Wis.. 29

Sampling devices 908

Sanatol, use 168

San Jose scale, crude petroleum for. N. J. . . 971

legislation, Ohio 975

means of distribution 665

natural enemies, N. J 366

notes 68, 264, 368, 468, 664, 1058

Ariz 365

Fla 1057

Mass. Hatch 271

Mont 869

N. J 365

Ohio 997

U. S. D. A 861,862

W. Va 580

on American fruit 68, 870, 971

parasite of, U. S. D. A 861

posterior abdominal seg-

ment 869

rearing 770

remedies, N J 366

N. Y. Cornell 163

U.S.D.A 860,869

W. Va 1065

Sand, calcareous, effect on marsh soils.— 623

lucern, notes, Mich 636

Sandalwood tree, notes 562

Page.

Sands, drifting, plants for binding 319

reclamation 319

Sandy pine lands in Minnesota, manage-
ment 757

soils, analyses, R. 1 622

needs and treatment, R. 1 621

notes 319

potash experiments 1008

Saperda Candida, notes. Me 68

tridentata, notes, Ky 158

vestita, notes, U.S.D.A 862

Sapokarbol as an insecticide 578

Sarcophaga, bibliography 867

Sarcophila, bibliography 867

Sarcopsylla, bibliography 867

Sarcoptes scabiei, bibliography 867

squamiferus, remedies 793

Satureia hortcnsis, germination and growth
in rarefied air _. . 909

Sausages, manufacture and adulteration ... 676

Scabies, depluming, of poidtry, notes, Del. 894

of poultry, treatment, Oreg 1092

Scale, cottony cushion, notes, Fla 1058

maple, notes 167, 272

U.S.D.A 160

Forbes, notes 469

on American fruit 971

insects affecting coffee, remedies 369

grasses, Kans 466

in Florida, Fla 68

notes. Conn. State 580

Fla 1058

of India, notes 369

on American fruit, U. S. D. A. 162

lice, effect on vegetable tissues 865

in Germany, treatise , 869

locomotion of larvae 869

San Jos6. (S’ee San Jose scale.)

scurfy, notes 369, 469, 1058

Mont 869

N. H 468

on American fruit 971

Scaly leg of poultry, notes, Del 894

Schizocystis gregarinoides, n. sp., notes, 870

Schizoneura lanigera. {See Aphis, woolly.)

rileyi, notes. Conn. State 580

School books, errors in, U. S. D. A 118

gardens 451,452

grounds, management and improve-

ment 649

herbariums 452

window gardening 452

Schools, rural 698

Schumaker’s stock food, analyses,N. Y. State 169

Scirpophaga intacta, parasites 469

Sclerotinia and Botrytis, studies 764

Sclerotinia fuckeliana, notes 254

on conifers 656

Ubertiana, treatment. Mass.Hatch 855

sclerotiomm, notes 911

Sclerotium wilt, treatment, Ala. College... 552

Scolopendra heros, notes, N. Mex 974

Scolytus prseceps, notes, U. S. D. A 64

rugulosus, notes 664

Scour of calves 686

Scutellista cyenea, establishment in Califor-

nia, U.S.D.A 860
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Seawater and aluminum sulphate, antisep-

tic value, Cal 991

Seasons, depicting character diagrammatic-

ally: 317

Seaweed, analyses. . 39

as a fertilizer 22o

for fruit trees 54

ash analyses . 39

!^cchium ediilc, notes 245, 853

Seed control station at Gothenburg, report. 252

Lund, report 2,52

Skara, report 252

Dani.^^h, report 2.51,252

of Sv/itzerland, report. 4.56

Vienna, regulations

and standards 3.50

Vienna
, report 350

stations, Swedish, reports 2.52

distribution, Nev 1014

elYect of size on crop 441

investigation, methods 350

list 760

sampling apparatus 961

selection 640

Tenn 349

selling, growing, and testing, U.S.D.A. 458

sorting apparatus 760

testing 565

U.S.D.A 251

at Modena, Italy, report 960

in Germany, regulations 458

New Zealand 96q

notes 911

report 1051

Seeds and plants, distribution 954

foreign, inventory, U. S.

D.A 911

for exchange. Cal 1014

germination. (See Germination.)

packing and shipping 345

preservation 54

protein substances 1049

resistance to heat 251

mercury 350

rules for dealers 350

utilization of reserve materials 313

vitality 350

testing, Kans 898

Seepage, measurements, Colo 294

Seismic changes caused by building opera-

tions, U. S. D. A 25

Seismograph at Carson City, U. S. D. A 521

Selandria ntra, notes 1061

cerask, notes 167

rubi, notes, Mich 575

Self-sterility of plants 613

Separator slime, source 883

“Separators,” dilution, tests, Can 386

Septicamia in animals, notes 685

hemorrhagic, in ducks and
chickens 294

of poultry 888

of poultry, sus-

ceptibility of

different ani-

mals 990

Page.

Srptoria grammum, notes 567

lactuae, notes 3.53

petroselini, notes, Fla 10.56

phlogis, notes 261,359

Sequoia gigantca, notes 755

washingtouiana. notes, U. S. D. A.. 755

Seraphthin for foot-and-mouth disease 293

Serica a><samensis, notes 770

Sericulture in Austria 166

Serradella, notes. Can 329

Serums, agglutinating Trypanosoma 890

bactericidal action as affected by
different substances 1094

for diagnosing tuberculosis 892

immunized against Bacilluspyoc.ga-

neus <890

Service tree, notes .55

Sesame cake poisoning of cattle .595

oil, detection 908,1006

Sesamia nonagrioides, parasites 469

Seshania mac.rocarpa, notes. La 760

Scsia acerni, notes 272

rutilans, notes, U.S.D.A 364

Sesudse, food habits of larvse. 580

Sewage, ammonia methoi of analysis 418

analyses. Mass. Hatch 933

disposal 835

fertilizing value 324

purification in Massachusetts 835

sludge, analyses. Can 531

Mass. Hatch... 225,933

treatment 38

Shad scale, notes, U. S. D. A 332

I

Shaddocks, budding 648

Shade, effect on yield and quality of tobac-

co, Conn. State 542

trees for street planting. Pa 650

\ protection in towns and cities.

Conn. State 957

Shallots, blight, notes 254

fertilizer formula 851

Sheep at Louisiana Shition, notes. La 878

breeding 478

experiments 878

cross-breeding experiments 1077

digestion experiments 665, 777

Me 873

N. C 667

N.Y. State.. 171

Okla 872

effect on ewe of nursing single and
twin lambs, Wis 74

feeding experiments 75, 173,

276, 374, 378, 583, .588

Ariz 1074

Can 373,380

Iowa 673

Mont 72

Nebr 875

W. Va 73

lambs before and after wean-

ing, Wis 74

flesh, heat of combustion 178

fluke worms, notes 792

foot rot, notes 292, 792, 1093

for mutton, U. S. D. A 798
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Page.

Sheep grazing on forest reserves, U. S. D. A. 399

industry in America, history and
development 781

intestinal parasites 598

manure analyses 39

Conn. State 931

Mass. Hatch 933

metabolism as affected by asparagin

and ammonia 874

plants for pasture, Minn 629

pox, notes 790

virus, effect of desiccation and
heat 689

raising in Sweden 178

the Pacific Northwest, U. S.

D.A 380

scab in Illinois 290

notes 189,684

Ind 189

studies 92

stomach worms, infection and treat-

ment, Ohio 688

susceptibility to contagion of tuber-

culosis. Ark ’ 1085

Shelter belts, use in agriculture, Minn 629

Ship stuff, analj-ses, N. Y. State 169

Shorts, analyses. Cal 981

Shrubs, flowers, and fruits, Nev 827

insects affecting, U. S. D. A 862

notes. Can 562

ornamental 152

planting 347

Silage, clover, digestibility and heat of com-
bustion, Me 873

corn, analyses. Conn. Storrs 1077

Miss 234

crops for, notes. Can 797,1038

for cows. Pa 678

loss of nutrients and fermentation

asaffected by carbon bisulphid and
salt 822

making and storing in Ala.ska, U. S.

D. A 630

preparation 977

S. C 296

and use, Wis 495

sorghum, analyses, Miss 234

treatise 496

Silicate of potash, analyses. La. 131

Mass. Hatch... 626

Silk-mill waste, analyses. Conn. State 931

Silkworm cocoons, apparatus for steaming

and drying 196

reeling 774

Silkworms as affected by different colored

lights 969

Silo pre.ss liquor, analyses 823

Silos, construction. Can 797

S. C 296

Wis 495

methods of filling. Can 797

Si'insethis nemorana, notes 866

^imiilium sp. affecting men and horses 664

Sinea diadema, notes 264

Siris tree or lebbek, notes, U. S. D. A 248

Sirup, analyses , 79, 107, 108

Page.

Sirup, analyses, Conn. State 279

treatment with ozone 195

Sirups, flavoring, analyses. Conn. State 280

Sitodrepa panacea, notes 468

Skeletonizer, brown-backed, notes, Okla... 665

gray, notes, Okla. 665

Skim milk for calves, Kans 472,898

in bread making, U. S. D. A ... 298, 776

pasteurization, Wis 85

pasteurized, keeping qualities.. 1082

product, new 780
“ Skutch ” from limed pelts, analyses 39

Skylight, color and polarization, U. S. D. A . 831

Slag. (See Pho.sphatic slag.)

calcarfeous, as a fertilizer 530

Sludge, analyses. Can 531

Mass. Hatch 225,933

Slug shot, analyses, N. Y. State 67

Slugs, field notes 1063

Srnerinthus ocellatus, notes '. 271

Smoke, effect on plants 826

Smut. (See also Barley, corn, oats, rye,

wheat.)

diseases.. 359

spores, germination as affected by

formaldehyde 457

Smuts in Belgium 572

nuclear phenomena 827

Smynthurus, remedies 468

Snapdragon anthracnose, notes 964

N.Y. State. 1055

stem rot, notes 964

N.Y. State 1055

Snout beetle, imbricated, notes, U. S. D. A. . 362

Snow crystals, micro-photographs, U. S.

D. A 1015

preservation as affected by forests,

Colo 295

Snowfall in Rocky Mountains, U. S. D. A. . 118

Soap, • arsenical, for preserving museum
specimens 617

solution as an insecticide 578

Soaps, disinfectant 599

Soda water, analyses. Conn. State 280

sirup, analyses. Conn. State ... 279

Sodium carbonate, analyses, R. I 717,907

cobaltinitrite, reagent for potas-

sium . 516

compounds, poisonous effect on
wheat 717

dioxid for purifying air 731

hydrate, normal, preservation 908

perchlorate, effect on plants 824

salts, effect on evapofation from

soils, U. S. D. A 524

toxic effect on lupines 1010

Soil analysis, utilization 319

bacteria, chemical functions, Del 729

descriptions, Del 721

exhaustion, notes 732

inoculation experiments. Miss 218,843

new problems 37, 1024

recent investigations 614

investigations in the United States,

U. S. D. A 426

map of Connecticut Valley, U. S, D. A. 527
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Soil moisture as affected by-
cultivation and weeding
forests

'manuring, Minn
plowing, Kans
salt, U. S. D. A.

tillage. Can
Minn
Tenn
Wis

Page.

123

426

628

298

320

627

320

31

weeds, Minn 627

moisture, conservation 694, 918, 1024

Minn 629

determinations. Cal 921

Nebr 426

Okla 848

Wis 29

in pine forest 525

Russian soils 527

observations. Cal 946

Wis 28,40

studies, N. Mex 425

studies 319

temperatures 918,927

Can ; 318

Colo 222

Idaho 320

N. Y. State 36

during a hot wave 622

tests. Conn. Storrs 1028

Mass. Hatch 227

Mich 623

survey in Connecticut Valley, U? S.

D. A 522

North Carolina 924

of Pecos Valley, New Mexico,

U. S. D. A 522

Salt Lake Valley, Utah,

U. S. D. A 522

zones of Russia, salt content and veg-

etation 925

Soiling crops for cows 388

N. J 382, 384

treatise 496

Soils, acid, liming, U. S. D. A 630

acidity, Oreg 906

alkali, analyses. Cal 924

Wyo 1021

of leaching^s, Oreg. . . 907

crops for, N. Mex 538

determination of salt content,

U. S. D. A 320

investigations. Cal 221

methods of mechanical analy-

sis, U. S. D. A 524

reclamation. Cal 946

in Egypt 621

analyses 122, 222, 441, 627, 823

Can 527

Ind 126

Mass. Hatch 225,933

Miss 222

Ohio 127

Oreg 907

and crops, U. S. D. A 118

apparatus for sampling, Nebr 426

Page.

Soils, arid, fertilize!* requirements, Wyo 427

as affected by winds 526

calcareous, of Monferrato, analyses . . 318

care and culture 698

catalogue of .samples, U. S. D. A 36

clay, fertilizer experiments on 1008

condensation of water vapor 526

cultivated, soluble salts, Wis 28

cultivation 927

effect of ridging on plant diseases,

N. J 353

evaporation as affected by sodium
salts, U. S. D. A 524

exhausted, improvement. Can 527

fertility, studies 725

formation 319

fu.igus infestation 653

geological agronomic charting 1023

glacial, of Illinois 924

humus content 732

experiments, Wis 32,36

in counties of Utah and Colorado,

U. S. D. A 523

lime compounds in 1020

requirements, R. I 222

marsh, of Schleswig 427

effect of sand and lime 623

fertilizer experiments 1008

nitrate of soda and sulphate of

ammonia for 428

mechanical analyses. Mass. Hatch ... 257

method of mechanical analysis 123

methods of analysis 905, 1006

of Allegany County 1023

Arizona, improvement, Ariz 798

Cape of Good Hope, analyses 622

Denmark, nitric-acid bacteria in . . 222

Herzegovinia and Macedonia, anal-

yses 1023

Highmore, analyses, S. Dak 547

Kansas, humus requirements 1024

Lodi, studies 91

Madagascar, analyses 1022

Maryland 1098

Mississippi, analyses. Miss 1022

Nebraska, analyses 124

New South vVales, analyses 927

Porto Rico 795

Province of Bari, Italy, analyses . . 732

Queensland, analyses 124

Russia, inve.stigations 701, 704, 807

Salt Lake Valley, studies,U. S. D. A. 317

Survilliers, analyses 319

the Canton of Redon, analyses . . 318, 319

Tokay wine region 622

Turkestan, U. S. D. A 329

physical analysis, volume basis for

calculating results. ... 610

properties, lectures 526

sandy, analyses, R. I 622

needs and treatment, R. I 621

notes 319

potash experiments 1008

upland, acidity, R. 1 927

white clover, of Lombardy 485

worn-out, improvement. Conn. Storrs. 1025
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Page.

Solanin, physiological functions 217

Solar eclipse, observations, U. S. D. A 1015

radiation, effect on plant growth 909

notes 918

spots and terrestrial phenomena, U.

S. D. A 119

Solomon’s seal, new disease 1057

Solutions, theory of, as applied to the study

of soils, U. S. D. A 523

Somatose, notes 1077

Soot, analyses. Mass. Hatch 933

R. I 717

Sorghum, analyses, Ky 547

Miss 234

Nebr 274,442

Oreg 942

as a forage crop, Ind 45

stock food 692

borer moth, notes 770

culture, Oreg 443

experiments. Miss 849

on alkali soils, N. Mex.. 538

digestibility, Okla 872

disease in Africa 657

for fodder, Iowa 134

grain smut, studies. 111 357

hay, analyses. Miss 234

head smut, studies. 111 357

imported varieties, tests, Vt 234

irrigation experiments, La 842

notes, Ariz 1031

N. Mex 539

U. S. D. A 332

poisoning of cattle, Nebr 486

seed, distribution, Ohio 997

silage, analyses. Miss 234

smut, notes, Ariz 1056

varieties 443

Ohio 637

Oreg 942

Sorghums, nonsaccharine, feeding value,

N. Mex 587

Sorrel, fertilizer formula 851

South Carolina Station, financial statement 97

notes 600,999,1100
|

report of vice-direc-

tor 97

South Dakota College, notes 899

Station, financial statement. 1097,

1098

notes 899

report of director. . . 1098

Sow’s milk, analyses, Wis 84

Soy bean fodder, analyses. Conn. Storrs 1077

seed, analyses. Conn. Storrs 1077

beans, analyses, N. J 378

as a forage crop, Ind........ 45

culture, Kans 142

experiments, Can 536

fertilizer experiments. Conn.

Storrs 1028

fertilizer experiments, Mass.

Hatch 228

fertilizer experiments, Ohio 127

for forage, N. J 332

pigs, Kans 143, 898

Page.

Soybeans, imported, tests, Vt 234

inoculation experiments, Kans. 333

N. J . . 312
I

notes. Cal 945 I

Can 328 I

Iowa 134

Kans 898

Ohio 997 1

U. S. D. A 332 ;

Sparkleberry, notes, Fla 1045

Sparrows, economic relations 423 '

Spartina cynosuroides, analyses. Can 586

Spaying cows, methods 394

Spelt, analyses, N. Dak 273

botanical notes 219

Kans 898

husks, analyses, N. Dak 273

injury to grain by thrashing 42

Russian varieties, Wis 42

varieties 942

Spergida maxima, analyses, Oreg 471^^

Spermophagus pectoralis, notes, U. S. D. A.. 363'

Sphmrella laricina, notes 953

SphxHa sp., notes 219

Spheeriales, stroma-forming, morphology. . . 422

Sptmropsis malorum, notes, N. Y. State 59

Sphserostilbe coccophila, notes, Fla 1057

Sphxrotheca castagnei, notes 859

mali, notes 453

mors-uvx in Ireland 573

Sphalangi, relation to anthrax 597

Sphenophorus sordidiis, notes 455

Spice adulterants, analyses. Conn. State... 280

Spices, analyses. Conn. State 280

Ky 586

Spiders of Victoria 775

Spinach, fertilizer formula 851

growth as affected by incandes-

cent gaslight, W. Va 48

New Zealand, notes 345

spraying experi-
ments, N. J 353

Spiny elm caterpillar, notes, N. H 167

Spiroptera nasida in fowls 294

I Spleen, histology during septicaemia 890

Spongospora sokmi, notes 61

Spontaneous combustion, U. S. D. A 521

Sporadic aphtha, studies 92

Spore formation and structure in bacteria. . 721

in bacteria 722

fungi 961

Sporotrichuvi globidiferum, notes, U. S. D. A . . 362

Sporozoon, new species in larvae of Diptera. 870

Spotted gum, ash analyses 39

Spray calendar, Md 581

Vt 470

nozzles, tests. Mo 578

pump, cyclone 263

Spraying apparatus, notes, Md 581

tests '. 464

apple orchards, W. Va 1064

causes of failure, Kans 898

notes.. 369

orchards, Va '. 270

trees 167

Springs, flow as affected by forests 426



INDEX OF SUBJECTS, 1177

Page.

Spruce bud louse, notes, Conn. State 580

canker, notes 573

• European, ash analyses 653

, insects affecting 166

needles, browning 254

Norway, for the Plains 1047

growing for paper pulp 456

notes, Can
^

559

red rot, notes : . . 360

resin ducts and strengthening cells. 827

Spurry, analyses, Oreg 471

notes, Can 329

Squash bug, notes, N. Mex 974

Squashes, fertilizer formula 851

varieties, Can...T 329

Stable fly, notes, M’is 82

manure and tobacco stems, analyses . 933

refuse, analyses. Mass. Hatch 626

waste as a fertilizer 37

Stables, construction, treatise 496

Staggers in sheep 294

Standard time, U. S. D. A 831

Starch, determination in potatoes 907

Me 141

feeds, analyses. Conn. State 70

N. Y. State 169

fuel value 1072

sirup, food value 476

manufacture from potatoes and cas-

sava, U.S.D. A 994

recent progress 612

notes 309

sugar, food value 476

Starters for butter and cheese making, Can . 388

Stassfurt potash salt mines 934

salts, production in 1899.

.

. 130

statistics 737

Stations. {See Experiment Stations.)

Steers, cost of feeding 80

cotton seed vs. linseed cake for 478

dehorning. Can 599

digestion experiments, Fla 779

feeding experiments . . 80, 371, 373, 582, 878

Ariz 1074

Can. 372,379,587,588

Fla 779

Idaho 670

Iowa 671

Miss 282,878

Nev 173

Okla 670

Pa 875

Texas 473

Va 672

metabolism experiments 1071

plants for pasture, Minn 629

Stemphylium hutryi in butter 656

Stems, decorticated, absorption of water

by ] . 720

formation of tissues 1014

in phanerogams, morphology 912

Steppes, causes of treeless condition 838

Stigmgeus, notes, U. S. D. A 469

Stigmonose, notes, U. S. D. A 460

Stipa robusta, notes, Nebr 436

spartea affecting sheep, Ind 95

Page.

Stock breeding, progress, U. S. D. A 478

dangers in feeding grain 478

feed, analyses, R. I 282

feeding, Okla 677

general principles, Vt 877

plants poisonous to, Mont 891

poisoning by lupines, Mont 891

water hemlock, Mont.. 891

Stomach motility as affected by large quan-
tities of fat 177

worms in lambs 788

in sheep 792

Ohio 997

infection and
treatment, Ohio 688

Stomoxys calcitmns, notes, Wis 82

Stone flies, collecting and rearing 870

Stooiing of grains 941

Storeroom beetle or bookworm, notes 468

Storm and weather forecasts, commercial
importance, U. S. D. A 1016

at Springfield, Mo., U. S. D. A 521

in Yncatan, U. S. D. A 520

of sleet and snow, memorable, U. S.

D. A 1015

warnings on Oregon coast, U. S. D. A . 521

waves, notes, U. S. D. A .520

of South Carolina and Texas,

U. S. D. A 831

Storms and wells, U. S. H. A 831

benefits and injuries, U. S. D. A 119

in Steiermark, Kiirnten, and Ober-

Krain 521

of March, 1888 and 1900, U. S. D. A. 119

sleet 122

U. S. D. A 119

study by means of electroradio-

phone 725

Strangles, notes 793

of horses, studies 292

Strathmore weed, notes 961

Stratigraphy, Paleozoic, of Michigan 695

“Straw-like material,” fuel value 1072

Strawberries, analyses, Oreg 445, 906

as affected by hydrocyanic-

acid gas, Del 775

breeding 246

crossing and selection, R. I.. 944

culture 1046

Colo 246

Kans 898

N. H 450

and use 854

experiments, Ga 148

effect of frost on different

varieties, Mont 8.54

fertilizer experiments. . 246, 645, 646

Ga..... 149

N. J . . . 344

formula 851

irrigation, N. J 344

matted row vs. hill system of

culture. Pa 645

notes, S.C 151

varieties 246, 346, 747, 1046

Ala. College 854
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Page.

Strawberries, varieties, Colo 246

Ga 148

Ind 854

Mich 237

Mont 1. 853

N. H 450

Pa 645

S. C 151

for Ohio 346

Strawberry bacterial diseases 657

crown moth, notes, U. S. 1). A.. 364

flea-beetle, notes, U. S. D. A 364

root louse, notes, Del 970

sawfly, notes 68

Stream measurements for 1898 797

in Utah 1096

Streams of Nebraska, rates of discharge 197

Street pavements, hygienic value 797

sweepings, analyses. Conn. State 931

Streets, shade trees for. Pa 650

Streptococci in comparative pathology 292

milk 1080

Streptococcus radiatus, notes 986

Strongyhis cervicornis, notes 684

contortus in lambs 788

notes, Ohio 688

Strontium as a substitute for calcium in

plants 219

salts, effect on growth of wheat . 911

Struthidea sp-p., notes 424

Strychnin, toxicological experiments 392

Subirrigation systems, tests, Wyo 1095

Subsoiling experiments, Minn 628

Subsurface packing, effect on soil moisture,

Minn 628

Succinic acid, use in alkalimetry 308

Sucrene Dairy Feed, analyses. Mass. Hatch. 281

R. I 282

Sucrose, presence in grapes 716

Sugar. {See also Beet, Cane, and Maple.)

analyses 79, 823

as a feeding stuff 177, 677

food 780

beet bacterial disease, notes 462

culture, effect on grain crops. . . 943

diseases as affected by fertiliza-

tion 572

notes 462

seed treatment 657

industry in New York 641

the United States,

U. S. D. A 742

leaf, composition at different

stages 313

spot, notes 657

leaves, preservation for fodder. 641

pulp, analyses, Oreg 471

and molasses for cattle. . . 379

tops, feeding value.. 379

for cows, N. Y. Cornell... 878

U. S. D. A 90

root rot, notes 657
’

roots and crowns, analyses 943

beets, analyses 743

Cal 942,981

Can 838

Page.

Sugar beets, analyses, Ind 70

Kans 334

Ky 547

Mich ,541

Nev 541,542

Ohio 637

Pa 44

Utah 144

W. Va 438

as affected by sulphuric acid . 45

cooperative experiments

—

Kans 334

Mich 541

,

N. Dak 235

N. Y. Cornell 335

Ohio 636

Utah 144

Vt 235

W. Va 438

corn, and mangels, relative

yield and cost of produc-

tion, Pa 632

culture 849,1008

Ariz 334

culture experiments

—

Colo 229

Iowa 134

Kans 898

Mich 540

Nebr 430,846

Nev 541,542

N. Y. Cornell 335

Pa 44

culture in Egypt 46

Wisconsin, Wis 46

on alkali soils, N. Mex. 538

fertilizer experiments 47,533,

843, 1039

Mich. 540,623

Nebr ... 846

fertilizer experiments, N. Y.

Cornell 335

fertilizer experiments, W. Va. 437

for cows. Pa 678

pigs, Ind 876

growth as affected by

—

incandescent gaslight, W.
Va 48

season 619

seed parasite 359

insects affecting. Ill 868

irrigation, Ariz 334,1038

Nev 541

nitrogenous manuring 849

planting small beets for seed. . 1038

root system, N. Dak 517

seed production in Germany.. 144

statistics 1039

subsoiling for, Minn 628

sugar content as related to size,

Mich 541

varieties. Can 135, 229

yiich : . . . . 541

Nebr 846

N. Y. Cornell... 335

Pa 44
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Page,

Sugar beets, varieties, W. Ya 437

woody 135

cane, analyse^ La 439

• . N.J 378

"t

f

'I

i

composition 850

culture experiments 440

La 438

in Ecuador.., ,
339

diseases, notes 155,'261, 1056

fertilizer experiments 47,440

La 439

fertilizing ingredients removed

by crop 1034

for forage, N. J 331

improvement by selection 338

in the Hawaiian Islands 742

insects affecting 1067

in Porto Rico,

U. S. D. A... 162

irrigation 441

experiments. La 842

methods of planting 1033

moth borer, notes 661

notes. La 843

products, analyses 107

seeding experiments 441

seedlings 642

shot borer, notes 1067

smut, notes 572

treatise 47

varieties 441, 1033

La 438

white plant louse, notes 869

consumption in England 1076

corn feed, analyses, N. Y. State • 169,877

R. 1 282

% de1;ermination 107

t in cranberries 753

molasses feeding

stuffs 21

distribution in pears 558

effect on plant growth 615

for fattening pigs. ; 583

industry in Porto Rico 399

manufacture, bacterial studies 722

methods of analysis 516

new process of extraction 195

statistics, U. S. D. A 1098

yielding plants, notes 518, 641, 1014

Sugars, reducing, determination 106, 107

Sulfarin as a preservative of manure 38

Sulla, notes, U. S. D. A 332

Sulphate of ammonia. {See also Ammonium
sulphate.)

analyses. Conn. State 931

La 131

Mass. Hatch 626

N.J 840

R. 1 717,907

and nitrate of soda, relative fertilizer

value 529

as a fertilizer 131, 841, 843

on mar.sh soils 428

soil treatment for potato scab, R. I 761

Sulphate of potash

—

analyses. Conn. State 129,931

Sulphate of potash—Continued. Page.

analyses. La 131

Mass. Hatch 626,933

N.J 840

R. 1 717,907

and magnesia, analyses. Conn. State... 931

Mass. Hatch . . 933

Sulphates, excretion after ingestion of pro-

tein 871

Sulphid of potash, preparation. Cal 975

Sulphur and copper sulphate, determina-

tion of fineness, prize for ilOO

as a fungicide 464

injurioiis effects on grapes 768

soil treatment for potato scab, after

effects, R. 1 760

Sulphuric acid, determination in wines.. 612, 716

determination, photo-met-

ric method 307

effect on clover and sugar

beets 45

manufacture 736

standard solution, prepara-

tion 1005

Sumac for combating Phylloxera 870

notes, Fla.'. 1045

Sun spots in relation to rainfall 724

Sunflowers, germination as affected by light 1049

varieties. Can 329

Sunlight, effect on bacteria in milk 1080

germination of seeds ... 1049

Superphosphate, analyses. Conn. State 931

La 131

N.J 840

R. 1 717,907

change in weight on ex-

posure to the air 428

for destroying weeds 250

Superphosphates, preparation 1025

reversion 13i

Surgery, handbook 94

Susserin for hog cholera 294

Swamp soils, experiments, Wis 32, 36

Swedish turnip phoma disease, notes 256

turnips, conditions affecting' feed-

ing value 1038

fertilizer experiments. . 441, 547

root growth 338

Sweet corn, cross fertilization experiments,

N.J 353

effect of removing suckers. Can. 549

notes. Cal 936

Ga 50

soaking before planting. Can. . 549

peas, classification 347

culture 451

history 247

varieties 347

potato flour, analyses 476

fungus diseases 656

soft rot, notes, Ga 61

soil rot, treatment, N. J 351

weevil, notes 465

potatoes, analyses 1076

culture experiments, Fla . . 1036

feeding value 981

fertilizer experiments 941
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Sweet potatoes, growing under glass in sum-
mer, N. II 1089

notes, Iowa 840

vernal grass, analyses, Oreg 471

Swine, air-bladder mesentery of 95

erysipelas, notes 092

fever, diagnosis 692

notes 685, 692

paralysis and crippling. Can 391

plague, experiments, Kans 898

experiments in protective

inoculation, Kans 190

notes 692,790,892,893

serum, preparation 395

studies 92

treatment 1093

Swiss chard, spraying experiments, N. J... 353

Sycamore leaf disease, notes 255

leaves, ash analyses 1006

Symbiotes felis, bibliography 867

Symons, George James, notes, U. S. D. A... 119

Symptomatic anthrax. {See Blackleg.)

“ Synathereseas mexicanas,” notes 344

Syngamus tracheal is, notes 294

Syphilis, transmission to calves 690

Syringa, bacterial disease 360

Systcna blanda, notes, U. S. D. A 362

txniata blanda, notes, Mich 575

Tachinid parasite, notes 770

Tadpole grass, notes. La 760

Tag-sore in Algeria 491

Taka-diastase, reducing power, Ind 22

Tallow, character as affected by food 583

Tankage, analyses. Conn State 129,931

La 191

Mass. Hatch 225,626

R. I 907

Tannery ashes, analyses. Can 531

Tannin, determination 516,610

distribution in pears 558

origin in galls 615

Tanning, wattle barks for. Cal 995

Tannoform as an antiseptic 194

Tanyard refuse, analyses 39

Tapeworms, parasitic in horses 893

Tapioca, manufacture 1076

Tarnished plant bug, notes, Mont 869

Taro, analyses 1076

Tarsoocmus culmicolus, n. sju, notes 970

Tartaric acid, determination 1007

Tarweed, tall, analyses 282

Tea, analyses 377

culture in South Carolina 1045

insects affecting 1067

theine content 1005

Teacher, differentiation from investigator. . 403

Teichomyza, bibliography 867

Telegraph stations, U. S. D. A 119

Telegraphy, weather, in Germany 122

wireless, U.S.D. A 118,119,831

Temelucha macer, notes, U. S. D. A 363

Temperature and color relation, U. S. D. A. . 118

moisture, effect on germi-

nation and growth of

plants 910

as affected by forests 522

Page.
Temperature at New York, U. S. D. A 119

Ca{)e Nome, U. S. I). A 521

diurnal range 920

effect on germination of seeds. 563

rotation of saccha-

i’o.se 611

in Montana, changes, U. S.

H- A 119,521

low, effect on insects 1068

mean daily, corrections for. . . 1018

of liquefied air, effect on
bacteria 913

regulator ,ol6

automatic 908

description, N. J 391

simple 908

seasonal variations at differ-

ent altitudes 725

summer and winter, U. S.

D. A 1016

underground, at Oxford 731

variations in relation to vege-

tation 120

Tevebrio molitor, notes 367,974

Tenebriuides mauritanicas, notes 265,1060

Tennessee College, notes 99

Station, financial statement 398

notes 99, 400, 499, 799

University, notes 499

Tent caterpillars. {See cdso Apple-tree tent

caterpillar and Forest

tent caterpillar.)

destruction by birds 366

notes 265

Mont 869

N. H 468

Teosinte, analyses, N. .I ' 378

for forage, N. J 331

notes, Ariz 1031

Can 329

smut, studies. 111 356

Teras minuta, notes. Me 68

Termes taprobanes, notes 1067

TestaccUa haliotidea, notes 1062

Test-tube holder, description, N. J 391

Tetanus antitoxin 393

bacilli, effect on leucocytes 1084

toxin, effect on central nervous

system 596

treatment 1092

by fright • 890

Tetragonia expansa, notes 345

Tetraneura aim i, notes..
, 664

Tetranychus, bibliography 867

notes, U. S. D. A 469

Texas blue grass, notes. Cal 936

College, notes 100, 400, 600, 1100

fever, cooperative experiments, Tex . 194

etiology and treatment, Okla. 691

immunization by blood inocu-

lation, La 186

in Argentine Republic 885

nature 992

notes 194,597,790

U. S. D. A 488

prevention, Ga 992
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Page

Texas fever, prevention, U. S. D. A 798

Va 597

protective inoculation 1093
'

Miss... 890
I

treatment. Miss 891

itch, studies ...! 92

Station, notes... 100,400,600,1100

Textile plants, culture 442

Tballophytes, reserve carbohydrates. 1014

Thaw, Black River, U. S. D. A 119

Theobroniin, determination 1007

Therapy and pathology of domestic ani-

mals, text-book 889

Thermometer, evolution 908

U-. S. D. A 1016

Thermometers, alcohol, verification 920

testing 22

wet and dry bulb 920

Thermoregulator. {See Temperature regu-

lator.)

Thcronia fidvescens, notes, U. S. D. A 860

Thistle, Canada, notes, U. S. D. A 458

native, notes, Nebr 420

Russian, disappearance, Xebr 420

Thistles, destruction by ammonia sulphate. 351

metallic salts 1052

Thomas slag. {See Phosphatic slag.)

Thrips, notes 1067

Thrijjs iJisivora, notes 862

secalina, notes 467

sp., notes 862

Thunderstorms at Antigua, U. S. D. A 831

Skyland, U. S. D. A 831

in Idaho, U. S. D. A 521

Mississippi, U. S. D. A... 118

near Washington, U. S.

D. A 831

Tides and storms, U. S. D. A 1016

Tilia europsca, notes, Utah 153

kiuifiana, n. sp., description 652

maximou'icziana, n. sp., description .. 652

Tilia, Japanese .species 652

Tillage, effect on soil moisture, Minn 627

Wis 31

soluble salts of soils, Wis. 29

in relation to irrigation 398

Tillandsia nsncoicles, notes, Fla 463

Tilletiafcetens, studies. 111 356

tritici, treatment 461

Timber, consumption in pulp manufacture. 563

estimation in forests 456

identification of different kinds. . . 154

injury by acid fumes 756

physics, international commi-sion. 653

prevention of wormholes 456

standing, classification 757

strength of different varieties 757

trees of Cape of Good Hope 456

Queensland 220, 455, 958

Time, standard, in Hawaii, U. S. D. A 521

Timothy, analyses. Conn. Storrs 1077

Oreg 471

fertilizer experiments, Ohio 127

for permanent pastures, Tenn. . . 337

hay, digestibility. Me 873

leaf smut, studies. 111 358

Page.

Timothy, liming experiments, R. I 737

root system, N. Dak 517

seed from ditt'erent sources, com-

parison 457

seeding with wheat, Iowa 640

Tin in canned products 976

Cal 980

Tinea ambiguella, remedies 662

granella, notes 465

sp., notes 69

I Tipula maculosa, notes 1060

oferacco, notes 973,1060

Tischeria malifoliella, notes, Mich 575

Titration apiiaratus 90S

Tinefocera ocellana, notes 1062

Me 6S

Toadstools, edible and poisonous, notes 952

Tobacco, analj’ses 339, 744

and kerosene emulsion for rose

bugs, W.Va 1065

assimilation 640

calico disease 542

California, nicotin content. Cal . . 943

Connecticut, bulk fermentation,

U. S. D. A 335

leaf, physiological

studies,U. S.D. A. 545

culture 236, 850

and handling. Md 637

experiments 939,943

in Connecticut Valley,
U. S. D. A 522

Cuba 642

Queensland 1039

Trinidad 339

fermentation 116, 443, 916

bacteria in 720

cause 722

fertilizer experiments 339

La 842

Md 638

germination experiments 1050

“grain,” notes. Conn. State 567

industry, U. S. D. A 443

in New South Wales, nicotin con-

tent 820

Sumatra, texture and compo.si-

tion 743

insects affecting, U. S. D. A 774

in Porto Rico,

U. S. D. A.... 162

irrigation experiments. La 842

lands in Maryland, Md 638

leaf spot 359

manufacture 236

mosaic disease, notes 216,217,572

“ natural .spot ” 543

nematode, notes 462

notes 339

plant, area of leaf surface. Conn.

State 547

pole burn, notes. Conn. State 568

refuse, analyses. Mass. Hatch 225

root system, Md 639

seed, home vs. Virginia grown. La. 842

i

stalks, analyses. Mass. Hatch 933

5365—No. 12—01 7
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Page.

Tobacco stems, analyses, Conn. State 931

and dust, analyses 933

stable manure, analy-

ses 933

technology 850

yarieties. Can 537

La 842

Avork of agricultural experiment
stations, U. S. D. A 235

^vrapper leaf, curing and ferment-

ing, Conn. State 544

yield and quality as affected by
shade and lime. Conn. State . . . 542

Tolokno, notes 377

Tomato bacterial black rot, notes, Ala. Col-

lege 569

disease, notes 467

rot, treatment 962

wilt, notes, Ala. College . 569

prevention by fertil-

ization, Ala. Col-

lege 552

blight as affected by liming. Miss. . 867

notes, Ala. College 569

N. Mex 570

treatment, Del 761

Miss 256

xNh J 146

chutney, recipe 345

fungus diseases 1056

jam, recipe 345

leaf mold or mildew, notes, Ala.

College 569

macrosporium disease, notes, Ga . . 61

phoma disease, notes 254

preserves, Italian, recipe 345

rot, notes, Ga 61

sauce, recipe 345

sclerotium disease, notes, Ga 61

wilt, Ala. College 569

Tomatoes, culture 450

Ala. College 551

fertilizer experiments, N. J 344

experiments in forc-

ing, Conn. State 549

formula 851

forcing, N. C 441

N. J 144, 344

fresh and canned, U. S. D. A . . . 798

growing under glass in summer,
N. H 1039

growth as affected by incandes-

cent gaslight, W. Va 48

irrigation. N. J 344

experiments, Ind ... 54

method of artificial pollination.

Conn. State 549

notes, Iowa 340

spraj’ing experiments, N. J ’ 352

training, Iowa 340

transplanting, effect on time of

maturity, Wis 49

uses 345

varieties 647

Can 345

Iowa 341

Page,

Tomatoes, varieties, N. H 449

N. Mex 570

water requirements 340

Topography of Michigan 695

Nicaragua 797

Porto Rico 795

Tornadoes, notes, U. S. D. A 1015

Tortrix ambiguetla, deposition of eggs 167

development 167

notes 974

paleana, notes 970

inlleriana, notes 974

Torula exitiosa, notes 464

sp. in milk. Can 388

Toxicophloea'thunbergi, seed production 855

Trade of Denmark, U. S. D. A 1098

Tradescantia 5ofi’?/ospo)’«im, diseases, notes. . 464

brevifolia, notes, U. S. D. A 24

gigantea, n. sp., description,

U. S. D. A ^4
humilis, n. sp., description,

U. S. D. A 24

scopulorum,n. sp., description,

U. S. D. A 24

Trametes 2nni, nX)tes 573

radiciperda, notes 573

Transpiration apparatus, notes, W. Va 558

Transplanting, effect on time of maturity of

vegetables, Wis 49

Transportation facilities in Porto Rico 795

in the United States, U. S.

D. A 497

Tree cricket, snowy, notes, Iowa 664

hopper, Buffalo, notes, Iowa 664

Kans 898

planting, Ariz 798

Okla 652

cooperative work, U. S. D.A. 452

in Oklahoma 755

the United States, prog-

ress 455

Utah, Utah 152

methods 1048

root rot, notes — 573

seeds, planting 652

Trees and shrubs at Purdue University, Ind. 24

hardiness, N. Dak 55

as affected by lightning 219

beginning of increase in thickness. . . 755

flowers and fruits, Nev 827

injury by chemicals 859

illuminating gas 957

insects affecting 770,1067

U. S. D. A 862

of Japan, drawings 154

timber characteristics 652

Java 958

Nebraska, notes, Nebr 419

Vermont, Vt 153

ornamental, planting 347

rate of growth -. 1048

regulations- of foreign governments

I’egarding importation, U. S. D. A.. 775

temperature, growth, and moisture

content •153

Treleasea brevifolia, notes, U. S. D. A 24
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Page.

Trclcasea leiandra, notes, U. S. D. A 24

tumida. notes, U. S. D. A 24

Triangles for crucibles and dishes 109
j

universal j)ipe stem 109 ^

Tribulium confasum, notes 1060
,

ferruyineum, notes 1060
|

Trichina inspection, taking of samples 392

Trichomonas cavise, notes 394

Trichophyton minimum, notes 192

Trichosphseria sacchari, notes 155

Trifolium cilkdum, analyses, Oreg 471

eriocephalum, analyses, Oreg 471

hybridum. (See Clover, alsike.)

incarnatum. {See Clover, crim-
son.)

pratense. {See Clover, red.)

[repens. {See Clover, white.

)

sp., analyses, Oreg 471

tridentatum, analyses, Oreg 471 i

Trigonella foenuin yriecum as a soil improver. 849

notes. Cal 936

Triticum spelta. {See Spelt.)

Trochiliuni apiforme, notes 166

Trout culture for farmers 678

Trypanosoma, agglutination 890

cause of dourine in horses. . . 893

Trypcta fulminans, notes 774

pomonellu, notes. Me 68

Tsetse fly, notes 792

Tube carrier for centrifuge, description,

N. J 391

Tubercle bacilli

—

agglutination 1087

by tuberculous serums. . . 892

in experiments with

dogs 993

as affected by growth in frogs 489

oxygen under pressure . . 393

behavior in frogs 892

biology 1080

cultural diagnosis 597

destruction in milk 1083

detection in milk 92, 691

Wis 90

tissues, N. J 391

duration of life in cheese 985

growth on acid brain culture media . . . 489

in dairy products, Mich 987

human milk 393

milk 290,1080

thermal death point 1080

rapidity of growth 489

signiflcance in sputum 490

Tubercularia persicina, notes, Iowa 962
j

Tuberculin as a diagnostic 95
|

curative action, X. J 390
|

distribution in Pennsylvania . . 684 i

experiments 594 :

investigations 691
;

tests 95,290,892 I

S. C 291

practical value 393

technique 992

Tuberculina sbrozzii, notes 359

Tuberculins, preparation and composition. 691

use in medicine 490

Tuberculosis, bovine— Page.

control 394,992

detection, N. J 390

extermination 393

N. ,T 390

fetal 992

generalized 992

in South Carolina, S. C 291

investigations 686

notes 685

outbreak 690

regulations in Illinois 290

serum diagno.sis 1087

.spreading by means of milk 687

tramsmission by milk. Conn. Storrs. .... 1086

to animals. Ark 1084

treatment, Mich 987

Tuberculosis, control
,

193

effect on leucocytes 1093

experimental, treatment 393

frequency, statistics 95

hereditary transmission 987

hereditary transmis.sion

through the placenta 1087

human and bovine, identity. 394

serum diagnosis 393

traiismission to ani-

mals, Ark 1084

in asses 490

dogs 1093

farm animals, source. Ark. 1092

guinea pigs 993

horses 490, 793, 992

New Zealand 892

pheasants 892

pigs 992

poultry, notes, Del 894

studies, Oreg 1092

sheep, notes 685

means of distribution 95

notes 790,885,892

Nebr 488

of the udder in cows 690

pathology 393

pulmonary, effect on kidneys 597

serum diagnosis 1092

studies 92

transmission 892

from man to ani-

mals 691

through meat
and milk..... 597

treatment 393

by muscle plasma. 791

Tuberculous animals, destruction 1093

cows, feeding milk to calves.

Conn. Storrs 1086

material, experiments in feed-

ing 594

Tulip soft scale, notes 975

N. J 365

tree, forms 957

Tumor formations in animals 893

Tumors caused by Plasrnodiophorabrassicre . 685

micro-organisms in 193

Turnip bacterial disease 1056
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Turnip club root, treatment 57

N. J 352

finger-aufl-toe disease, lime for 442

treatment. 132,572

flea-beetle, notes 159

Turnips, early vs. late harvesting. Can 536

fertilizer experiments 429

Can 536

formula 851

for sheep 173

subsoiling for, Minn 628

varieties. Can 135,229,329

Tussock moth, notes 265

Twigs of trees and shrubs, notes, Nev 519

Tyknclms devastatrix, notes 261,359,462

tritici, notes 1067

Type of cows, effect o)i milk production,

Utah
Tijphlocyba comes, notes, U. S. D. A
Typhoon in Hongkong, U. S. D. A
Typophorus canellus, notes, Mich
Tyrogen for ripening Emmenthaler cheese.

Tyroglyphus, bibliography

Tyroglyphus longior, notes

Udder, bacteria in

bacterial invasion

N. Y. Cornell . .

.

Vlmus alata, notes, Ky
americana, notes, Ky

Utah
campestris, notes, Ky
Jidva, notes, Ky

. montana, notes, Ky
racemosa, notes, Ky

Umhellalaria californica, antiseptic value.

Cal

United States Department of Agriculture-

appropriations for 1901-1902

contribution to wealth of the country.

782

862

1016

575

884

867

271

591

389

184

157

1.57

153

157

157

157

157

991

803

U. S. D.A 698

notes 300

U. S. D. A 1098

Uranotes vielirms, notes 264

UrceolabmcJiyscpala, notes 827

elastica, notes 827

javanica, notes 827

maingaiji, notes 827

Urea and ammonia, determination in

urine 512

determination in urine 419

excretion by the skin 977

Uredineae, relationship of eecidial and te-

leutospore forms 354

Uric acid, determination in urine 512

reducing power 587

Urine, analyses for detection of antipyret-

ics .596

fuel value 1072

human, energy content 72

of milch cows, fertilizing constitu-

ents, Pa 927

preservation 733

red\icing power 512, 587

Vrocystis occulta, notes 254

treatment 461

orobanches, notes 859

Ustilago aveiice, de.struction of spores by for-

maldehyde 4.57

studies. 111 3.55

crameri, studies. 111 357

destruens, destruction of sjjores by
formaldehyde 457

hordei, destruction of spores by for-

maldehyde 457

studies. 111 3.56

Ze?as, notes. Ill 355

longissima j>oisoning of cattle 791

maydis, destruction of spores by
formaldehyde 457

treatment with formalde-
* hyde'. 8.59

nuda, studies. 111 356

p)erennans, studies. 111 356

sacchari, notes 572

segetum, treatment 461

strisejormis, studies. 111 3.58

tritici, studies. 111 356

zex, studies, Ind 57

Utah Station, notes 400 699

Vaccine, distribution, U. S. D. A 95

Vaccinum arboreum, notes, Fla 1045

Vanadium in plants 113

Vanessa antiopa, notes, N. H 167

cardui, means of distribution 663

Vanilla, culture 152

notes 347

Variety testing at Woburn Experimental

Fruit Farm 703

Vegetable cheese, notes 280

gardening, treatise 9.52

pear, notes 853

seeds, vitality. Conn. State 563

vs. animal food for poultry, N. Y.

State 276

Vegetables, canning 558

culture experiments, N. Dak . . 51

in Alaska, U. S. D. A..: 630

Arizona, Ariz 753

effect of transplanting on time

of maturity, Wis 49

fertilizer experiments 442, 8.51

N.Dak.. 51

forcing 7.53

fungi affecting 3.59

insects affecting, U. S. D. A 862

preservation 54

Vegetation, effect on flow of rivers 797

Velvet-bean hay, analyses. Miss 234

beans-, analy.ses, N. J 378

culture experiments, Fla 1036

for forage, N. J 332

notes 943

Can 329

U.S.D.A 332

grass, slender, notes, U. S. D. A 332

Venturia rncequalis, notes 262

Vermin Exterminator, Smith’s Electric,

analyses, N. Y. State 67

Verminol as an insecticide 578

Vermont Station, financial .statement 297

notes 400

report of director 297
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Vertigo in poultry, notes, Del’ 894

Vesuviu.s, production of nitrogen salts in

crater 717

.Vetch, analy.ses, Oreg 471

hairy, culture expei’hnents, . . . 230

in Arkansas, Ark t>34

inoculation-experiments, Mi.ss. 843

notes, Cal 936

Can ; 329

r.S.D.A 332

horse Ijeans, and peas for green

manuring .^34

kidney, Xitragin experiments 745

sand, analyses, X. J 378

spring, analyses, Oreg 471

notes. Can 329

Vetches as forage crops, Ind 45

imported, tests, Vt 234

notes 234

Mont 827

Russian, notes, Wis 42

Veterinary u-ork of experiment stations . . . 601

Vida faba, germination and growth in

rarefied air 909

groAvth in darkness 910

saliva. (.See A'eteh, spring.)

villosa. (SeeA'etch, hairy.)

Ahctor feeds, analyses, X. Y. State 169

T7??ca leaf parasite 3-59

Ahne cuttings, analyses 39

Ahnegar adulterants .557

analyses 79,823

Conn. State 279,280

Ky .586

fermentation 694

manufacture 557, 996

notes 677

solids and ash. . 477

Ahnes, ornamental 754

Ahneyards, reconstruction 151

A'iolet aphis, black, notes. Can .575

leaf spot, notes. Cal 961

spot disease, notes, U. S. D. A 963

A’'iolets, culture 4.51

growing in sterilized soil. Mass.

Hatch 2.54

Ahrginia Station, financial statement . . . 198, 1098

notes 699, 1100

report of director 1098

A^iticulture in Algeria 8-54

Herault 648

International Congress at Paris. 205

manual -55

A’olatile oils, determination in spices 516

A'oles, notes, U. S. D. A 422

AVagons, broad vs. narrow tired, tests, S. C. 196

AVall flower, destruction by iron sulphate . 351

AValnut bacteriosis, notes 8-59

black, forms 957

AValnuts, culture in California 649

notes. Cal 945

Alich 237

AAMshington College, notes 200, 999

Station, notes 200, 999

AA’asp. digger, as an enemy of the codling

moth, Utah 267

1

I

1

I*age.

AA'ater, absorption by decorticated stems 720

analyses 426, .526, 836

Ariz 1019

Cal 926

Can 526

Miss 222

X. Mex 834

Okla 622

Oreg 907

AT 222

and borax as adulterants of coffee. . 612

apparatus for distilling, X. Dak 222

application to crops, U. S. D. A 295

bath regulator -. 309

condensation of vapor by the soil .. .526

detection and determination of ni-

trites 18

of nitrites 21

nitrous acid 21

determination in cereals 21

peat 907

of hardness 1007

oxidizable .sub-

stances 716

total and perma-

nent hardness.. 611

turbidity 526

dirty 398

Colo 295

U. S. D. A 295

measurements, AVyo 1095

effect on composition of potatoes... 938

evaporation from long columns of

soil, Wis 35

examination 319, 622

S. C...' 39

flow as affected liy forests 651

plant covers . 696, 1096

vegetation 797

for stock 193

hemlock poi.soning, X". Dak 791

of stock, Alont . 891

level, fluctuation 694

lifting by compressed air 696

lily pond 954

measurements in AVyoming, U. S.

D. A 295

methods of analysis 907, 1007

raising 694

mineral, analyses, Ky 526

molecular con.stitution 926

movement in soils . . 620

percolation from long columns of

soil, AAbs 34

pollution 694

pumping for irrigation in Rio Grande

AMlley, X. Alex 835

purification i 319, 835

in Alassachusetts 835

relation to malarial fever 663

requirements of crops 1095

resources of Lower Peninsula of

Alichigan 694

Xebraska 694

Porto Rico 795

rights 696
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Water, softening, for domestic use 319

spouts, U. S. D. A 119

sterilization by ozonized air 926

storage on Gila River 896

supply as depending on snowfall,

U. S. D. A 1015

for towns and cities in Ne-

braska 694

in Porto Rico 397

of cities and towns in Massa-

chusetts 835

southeastern South Da-

kota 897

the arid region 696

statistics 836

surface and seepage 694

available for irrigation in

Nebraska 694

surfaces, evaporation •. 833

transportation in plants as affected

by carbon dioxid 519

treatise 319,676

underground, action 694

pumps for raising 1096

temperature 918

use in agriculture 898

irrigation, U. S. D. A 895

vapor, effect on atmospheric absorp-

tion 833

wheels, descriptions 1096

Watering, surface vs. subsoil, Can 325

Watermelons, culture experiments, Ariz... 1043

irrigation experiments. La. . 842

varieties, Ariz 1043

S. Dak 552

Waters, alkali, determination of salt con-

tent, U. S. D. A 320

analyses 823

mineral, of lower Michigan 622

subterranean 1023

Wattle barks for tanning. Cal 995

Waxy substances, determination in peat. . . 907

Weather and agriculture 1018

live-stock industry, U. S. D. A. 25

the newspapers 1018

U. S. D. A... 1016

Bureau and commerce on Great

Lakes, U. S. D. A.. 118

universities, U. S.

D. A 521

at the Paris Exposition,

U. S. D. A 1015

in West Indies, U. S. D. A . 521

men as instructors, U. S.

D. A 831

of Japan, U. S. D. A 831

publications for school

use, U. S. D. A 1016

records, legal value, U. S.

D. A 119

service in Haiti, U.S.D.A. 521

station on Turks Island,

U. S. D. A 8.31

work, extension, U. S. D.

A 521

cablegrams from Azores, U. S. D.A. 521

Page.
Weather, correlation in distant localities.

L. S. D. A 1016

effect on fungi, N. J 354

insects, U. S. D. A 161

root tubercles of leg-

umes 827

yield of cowpeas, Del . . . 4.36

forecast cards by rural delivery,

U. S. D. A 521

forecasting, recent progress 425

forecasts in Mexico, U. S. D. A ... 1015

in Oregon, U. S. D. A 521

maker, U. S. D. A 119

reports, publication 920

service, .establishment in Mary-
land 119

telegraphic 920

sign, local, U. S. D. A 521

trans-Atlantic, U. S. D. A 1016

Weathering and erosion of north and south
slopes 732

Webworm, fall, notes, N. H 468

Weed seeds in alfalfa seed 4,57

clover seed, Nev 959

Ohio 349

Avheat, N. Dak 248

planting at different depths,

N. Dak 248

Weeds and grasses as affected by liming,

R.1 634

destruction 565,960

by chemicals 253, 961, 10.50

Vt 249

copper sulphate, N.

Dak 248

sulphate of ammo-
nia and sui)erphos-

phate 249

distribution 253

effect on soil moisture, Minn 627

extermination. Cal 3-50

in rice fields in Louisiana, La 760

notes 911

Can 2.52,2.53

Me 312

Nebr 419

of Ontario 1052

the Northwest, Can 565

relative aggressiveness, N. J 350

Weight of cows, effect on milk production,

Utah 782

Weights, standardization 22

Well waters, contamination 731

Wells and storms, U. S. D. A 831

blowing 694

disinfection with potassium perman-
ganate 926

of Michigan 695

West Virginia Station, financial statement- 599,

1098

notes 999

report of director. 599,1098

University, notes 999

Whale-oil soap as an insecticide, Ga 62

for scale insects, Fla ,. 68

Wheat, Alinit experiments 336, 739



INDEX OF SUBJECTS, 1187

Paga
Wheat, analyses 642

Nebr 478

X. Dak 273

as a feeding stuff 177

affected by amount of soil water. 45

different substances. . 718

botanical notes.. 219

Kans .: 898

bran, analyses, Cal 981

Miss 234

X. J 378

X. Y. State 169

Pa 71,378

R. I 907

Vt 877

and palm oil, analyses, X. J . . 378

shorts, analyses. Mass.

Hatch 281

breakfast food, analyses, X. Dak ... 273

brown rust, studies 567

bunt or stinking smut, treatment . . 1056

characteristics of young plants 442

chemical changes in molding and
sprouting 108

chop, analyses, Oreg 471

composition as affected by climate

and soil 339

crop, foreign, U. S. D. A 498

of Argentina, U. S. D. A 1098

British India, U. S. D. A... 399

the world, U. S. D. A 698

culture 1036, 1039

Okla 850

experiments 745, 850, 1036, 1039

Ariz 1031

Ark 1034

Can 535,536

Colo 229

Iowa 134,640

Mich 639

Minn 628

Ohio 848

Okla 846

S. C 943

Tenn 1035

diseases 1056

early plowing for, U. S. D. A 898

exports, U. S. D. A 698

feeds, analyses. Conn. State 70

X. Y. State 169

Yt 472,877

fertilizer experiments 132, 339, 531, 642

Ark 1034

Can 537

Ind 125

Ky 1035

Md 931

IMinn 628

Ohio 127

Okla 847

S. C 943

Tenn 1035

fertilizing 9,53

for brewing purposes 47

germ, nucleic acid and proteids,

studies. Conn. State 512

I

Page.

Wheat, germination and growth as affected

by alkali, Wyo 1008

as affeeted by formal-

dehyde 457

as affected by treat-

ment for smut, Wyo. 1050

gluten constituents 476

ground, analyses. Conn. State 70

growing in California 144

growth as affected by alkaline com-
pounds 911

heat of combustion. Me 873

hybrid varieties, notes 339

injury to grain by thrashing 42

insects affecting 1067

irrigation experiments 642

large vs. small grains for seed 233, 441

X. Dak 236

liming experiments, Md 625

loose smut, studies. 111 356

manuring in Australia 1039

middlings, analy.ses. Cal 981

Mass. Hatch.. 281

Vt 877

midge, notes 862

mummy, studies 825

nematode, notes 1067

notes. Cal 945

oats and bran, analyses, Oreg 471

“ pi^tin,” notes 567

production in Kentucky, Ky 547

proteid formation during germina-

tion 216

reasons for low yields 1039

relation of grain weight to nitrogen

content 327

quality to color of grain . 338

Rietti 1039

root system, X. Dak 517

rust, losses 461

recent literature 461

scorched, analyses, X. Y. State 169

seed selection 340

Kans 898

seeding experiments 339

shorts, analyses. Miss 234

Oreg 471

shredded, analyses. Mass. Hatch... 281

size of grain as affected by climate. 737

smut, notes 61,359

treatment. Can . . . •. 328

spring, as affected by distance of

planting 132

fertilizer experiments. Can. 536

in Queensland 1039

varieties. Can 134,229,328

Ind 47

Iowa 134

stem disease, notes 261

sawfly, notes 368

stinking smut 359

studies. 111 356

straw, fuel value 1072

subsoiling for, Minn 628

surface vs. subwatering. Can 325

top dressing vs. plowing under ma-
nure, Mich 639
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Wheat, varieties 339, G42, 943, 1039

Ariz 1031

Ark , 1034

Ind 47

Ky 1035

La 842

Mich 639

Minn 629, 1039

Miss 230,849

Mont 849

Nebr...*. 430 ,

Ohio 848
‘

Okla 847

Tenn 1035

Wyo 1039

vitality. Can 565

vs. corn for poultry. Mass. Hatch... 279

water requirement, Minn 627

Avinter, acreage and yield in Iowa,

Iowa 639
'

milling qualities, Iowa 640

varieties 531

Can 328
i

Iowa 640

Wheats, American, basis for improvement,

U. S. D.A 939

Hungarian and macaroni, intro-

duction, U. S. D. A 698

macaroni 144

Whirlwinds in New Brunswick, C. S. D. A. 1015

White clover. (See Clover, white.)

fly, notes, Fla 1058

tobacco smoke for, N. J 146

Wild rice, analyses, Wis 71

ergot 359

in Minnesota and 'Wisconsin 46

Willow hedges as shelter belts, Minn 629

sharp-leaved, notes. Can 559

Aveevil, mottled, notes 1062

WilloAvs, osier, fertilizer experiments 153

Willughheia firma, notes 346

tenuifoUa, notes 347

Wind at Montpellier 122

breaks, treatise 451

effect on soil 526

maximum jjressure, U. S. D. A 119

recording apparatus, ncAV 1018

roses for Oklahoma, U. S. D. A 119

Windmills, homemade, in Nebraska 694

Wine, analyses 79'

aroma as affected by grape leaves. . . 996

cellars 648

currant, use of yeast in making 795

determination of dry matter 716

fermentation, use of pure yeasts 794

industry 151

making, Okla 693

control of fermentation by
chloroform 195

in Algeria 854

and Tunis 196

hot climates 795

Oran 196

Russia 196,795

ncAV process 195

Page.
Wine making, residue as a feeding stuff . . ,587

sterilization of grape juice. 195

yeasts 195

quality as affected by copper fungi-

cides 574

Avhite, manufacture from red grapes. 195
Wines, American, compiled analyses, U. S.

D- A 994
from grapes groAvn on alkali soils. . 995
methods of analy.sis 1007

of Herault 648

Oklahoma, analyses, Okla 693

Tunis, analyses 196
Winthemia guadripunctidata, notes, U. S.

P-A *. 364
WircAvorms, notes 1060

remedies, Ohio 997

Wisconsin Station, financial statement 98

notes 400, 1100

' University, notes TOO, 1100
Witch grass, effect on corn production,
N. H 432

WTtches’ brooms, notes 463,658
W'ood ashes, analyses 933

Can 531

Conn. State 130,931

Ky 530

xMass. Hatch. . . 225, 626, 933

N. J 840

R. 1 933
' Vt 226

fireproofing for building fjurposes. . . 456

protection against insects 1064

pulp, uses 996

Woodpecker, doAvny, economic relations .. 423

green, insectivorous habits . . 424

hairy, economic relations 423

Wool, production and marketing, Mich 275

scouring tanks deposit, analy.ses 39

SAvedi.sh, physical properties 178

Avaste, analyses 39

R. 1 907

Woolly aphis. (See .kphis, Avoolly.)

WWrm holes, prevention in timber 456

W'orms, parasitic, in HaAvaiian Islands 889

Wych elm leaA^es. ash analyses 1006

Wyoming Station, financial statement 1098

notes 200

report of director 1098

University, notes 900

Xanthium sjnnosum, notes 961

Xanthosma sagittifolium, analyses 1076

Xenia in maize, U. S. D. A 717

revieAV of literature 421

Ximciiia americana, parasitism 966

Xyleborus perforems, notes 1067

pyri, notes. Me 68

soUdus, notes 367

Xylocrius agassizii, notes, U. S.D(A 364

Xylotrechm quadrupes, remedies 775

Yams, analyses 1076

neAV, description 852

notes 345

YTirrow, notes. Can 328

Yearlings, feeding experiments, Iowa 673
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Yeast cell plasma, notes 916

methods of examination 1076

.pathogenic, in milk 1080

study of the Boston supply 780

use in making currant Avine 795

waste, utilization . . . 177

Yeasts, formation of enzyms 915

length of generations 118

multiplication without fermenta-

tion 118

physiology and morphology 915

pure, use in wine fermentation 794

A’itality 118

Yerby, X. H., notes, U. S. D. A 1015

Yucca filamentosa, seed production 855

5365—No. 12—01 8

Page.

Yukon River region, biological reconnois-

sance, U. S. D. A 830

Y^ule, notes 344

Zebra, hybrids 178

Zephyranthes atamasco, notes, Fla 1045

Zeuzera assculi, notes 166

Zinc sulphate, effect on algee and fungi 1014

Zizania aquatica, analyses, Wis 71

Zomotherapy for tuberculo.sis 791

Zoology, International Congress 799

yearbook 423

Zymase, action 908

Buchner’s, notes 916

from dead yeast 916

o
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