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REPORT OF THE SECRETARY OF AGRICULTURE.

, WasHINGTON, D. C., November 15, 1918.
-~-Smr: The part the millions of men, women, boys, and girls
on the farms and the organized agricultural agencies assist-
ing theém, including the Federal Department of Agriculture,
the State colleges and departments of agriculture, and farm-
ers’ organizations, played during the war in sustaining this
Nation and those with which we are-associated is striking
but altogether too little known and appreciated. On them
rested the responsibility for maintaining and increasing food
production and for assisting in securing fuller conservation
of feod and feed stuffs. The satisfactory execution of their
task was-of supreme.importance and dlﬂieulty

Thé proper utilization of available foods is one thing ; the
increase of production along economic lines is quite's dif-
ferent thing. It is prerequisite and fundamenta}. . ¥t is one |
thing to ask a man to save; it is another to ask him, con-
fronted as-he is by.the chances of the market and the risk of -
loss from disease, flood, and drouth, to put his labor and
eapital into the production of food feeds, and the TAW ma-

~ terial for clothing. . ; o

.. 'The work of the agricultural agencies is not much in the

public eye. There is’little of the dramatic about it. The

millions of people in the rural districts are directly affected
by it and are in more or less intimate touch with it, but to
the -great urban populatlon it-ds. wmpamtwely unknown._

Usually people in cities devote very little thought to ‘the

rural districts; and many of them fortunately, in. normal

' tl.mes, have to concern. themselves llttle about the fend sp--
R
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ply and its sources. The daily press occupies itself largely
with the news of the hour, and the magazines have their at-
tention centered chiefly on other activities. Consequently,
the people in large centers have slight. opportunity to ac-
quaint themselves with rural problems and agencies. Al-
though the Nation has, in its Federal Department and the
State colleges and departments, agricultural agencies for the
improvement of farming which, in point of personnel, finan-
cial support, and effectiveness, excel those of agy other three
nations combined, very many urban people were unaware of
the existence of such institutions, and not a few representa-
tions were made to the effect that an administration ought to
be created to secure an increase of production. These people
have seen the windows of cities placarded and papers filled
with pleas for conservation, for investment in bonds, and for
subscriptions to the Red Cross. They have wondered why
they have not seen similar evidence of activity in the field of
agriculture. They did not know of the thousands of men
and women quietly working in every rural community of the
Nation and of the millions of bulletins and circulars dealing
with the problems from many angles. They overlooked the
fact that the field of these workers lies outside of the city
. and did not recognize that both the problem and the methods
were different.

Within the last year there has been a change. The atten-
tion of the world has been directed to its food supply, and
agriculture has assumed a place of even greater importance
in the world’s thought. More space has been devoted to it
by the daily press and weekly journals and magazines. This
is gratifying. The towns and cities, all of them directly de-
pendent upon agriculture for their existence and most of
them for their growth and prosperity, must of necessity take
an intelligent, constructive interest in rural problems and in
the betterment of rural life. This they can do effectively
only as they inform themselves and lend their support to
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the carefully conceived plans of Federal and State organiza-
tions responsible for leadership and of the more thoughtful
and successful farmers. For some time it has been part of
the plans of this Department to enlist the more complete
cooperation of bankers and other business men and of their
associations in the effort to make agriculture more profitable
and rural cominunities more healthful and attractive. Re-
cent events have lent emphasis to the appeals and very
marked responses have been made in every part of the
Union. -
THE. AGRICULTURAL EFFORT.

The efforts put forth by the farmers and the agricultural
organlzatlons to secure increased productlon can perhaps
best be concretely indicated in terms of planting operations.
The size of the harvest may not be the measure of the lsibors
* of the farmers. Adverse weather conditions and" unusual
ravages of insects or plant diseases may partly overconie
and neutralize the most exceptional exertions.

ACREAGE.

The first year of our participation in the war, 1917, wit-
‘ne&@ed the Nation’s record for acreage: planted—283, 000,000
of the leading cereals, potatoes, tobacco, and cotton, as agamst
261,000,000 for the preceding year, 251,000,000 for the- year
‘ pnor to the outbreak of the European war, and 248, 000000
for the five- -year average, 19101914, This is a gain of
92,000,000 over the year precedmg our entry’ into the war
‘and of 85,000,000 over the five-year average indicated. Even
thls record was exceeded the second year of the war. There
Was planted in 1918 for the same’ crops 289,000,000 acres,
an increase over the preceding record year of' 5300 ,000. ‘Tt
is especmlly notceworth}7 that, while the acreage planted m
wheat in 1917 was slightly less than that for the record year .
of 1915 it exceeded the five-year average (1910—1914) by'
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7,000,000; that the acreage planted in 1918 exceeded the pre-
vious record by 3,500,000; and that the indications are that
the acreage planted during the current fall season will con-
siderably exceed that of any preceding fall planting.

YIELDS.

In each of the last two years climatic conditions over con-
siderable sections of the Union were adverse—in 1917 espe-
~ clally for wheat and in 1918 for corn. Notwithstanding

this fact, the aggregate yield of the leading cereals in each

of these years exceeded that of any preceding year in the’
Nation’s history except 1915. The estimated total for 1917
was 5,796,000,000 bishels and for 1918, 5,638,000,000 bushels,
a decrease of approximately 160,000,000 bushels. But the
conclusion would be unwarranted that the available supplies
for human food or the aggregate nutritive value will be less
in 1918 than in 1917. Fortunately, the wheat productibn for
the current year—918,920,000 bushels—is greatly in excess
of that for each of the preceding two years, 650,828,000 in
1917 and 636,318,000 in 1916, and is next to the record wheat
crop of the Nation. The estimated corn crop, 2,749,000,000
~ bushels, exceeds the five-year prewar average by 17,000,000 )
bushels, is 8.4 per cent above the average in quality, and
_ greatly superior to that of 1917. It has been estimated that
of the large crop of last year, approximately 900,000,000
bushels were soft. This, of course, was valuable as feed for
animals, but less so than corn of normal quahty It should
be remembered in thinking in terms of food nutritional
value, that, on the average, only about 12 per cent of the
corn crop is annually consumed by human beings and that
not more than 26 per cent ever leaves the farm. It should
“be borne in mind also that the stocks of corn on the farms
" November 1, 1918, were 118,400,000 bushels, as against less
“thati 35,000,000 bushels last year, and 93,340,000 bushels, the
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average for the preceding five years. It is noteworthy that
the quality of each of the four great cereals—barley, wheat,
corn, and oats—ranges from 3 to 5.4 per cent above the
average. '

Equally striking are the results of efforts to secure an
ampler supply of meat and dairy products. In spite of the
large exportation of horses and mules, the number remain-.
ing on farms is estimated to be 26,400,000, compared with
25,400,000 for the year preceding the European war and 24,-
700,000, the annual average for 1910-1914. The other prin-
.cipal classes of live stock also show an mcrease in number—
. milch cows of 2,600,000, or from 20,700,000 in 1914 to 23,-
. 800,000 in 1918; other cattle of 7,600,000, or from 35,900,000

to 43,500,000; and swine of 12,500 000 or from 58,900,000
to 71,400,000. Within the last year, for the first time in
many years, there was an increase in the number of sheep—
- 1,300,000, or from 47 616 OOO in 1917 to 48,900, 000 in 1918.
~ Im terms of product the results are equally striking. The
number of pounds of beef for 1918 is given at 8,500,000,000
. polmds as against. 6,079,000,000 for 1914; of pork, at 10,-
500,000,000, as against 8,769,000,000; and of mutton, at 495,-
000,000, as against 739,000,000, a total of all these pr(;ducts
of 19,495,000,000 for the last year and 15,587,000,000 for the
year preceding the European war. .

An increase is estimated in the number of gallons of milk
produced, of 922 OOQ 000, or from 7,507, 000,000 to 8,429,
000,000, and in the pounds of wool of 9,729,000, or from
290,192,000 to 299,921,000. The figures for poultry produc-

_ tion have not been accurately -ascertained, but it is roughly
estimated that in 1918 we raised 589,000, 000 head, compared
with 544,000,000 in 1914 and 522,000,000, the five-year av-
erage, 1910-1914, while the number of dozens of eggs
increased by 147 000,000, or from 1,774,000,000 in 1914, to
1,921,000,000 i in 1918, and in the last year exceeded- the ﬁve-
year average by 226,000,000,
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The following tables may facilitate the examination of

these essential facts:

Acreage of crops in the United States.

[Figures refer to planted acreage.]

1918, 1917 Annual
Crop. subject to subjecfto 1916 1914 average,
revision. | revision. 1910-1914.
113, 835,000 (119, 755,000 |105, 296,000 ( 103, 435,000 | 105, 240,000
64,659,000 | 59,045,000 | 56,810,000 | 54,661,000 | 52,452,000
44,475,000 | 43,572,000 | 41,527,000 | 38,442,000 | 38,014,000
9,108,000 [ 8,835,000 | 7,757,000 7, 565, 000 7, 593, 000
6,119,000 | 4,480,000 | 3,474,000 | 2,733,000 | 2,562,000
1,045,000 | 1,006,000 828, 000 792, 000 826, 000
1,120, 400 964, 000 869, 000 694, 000 733,000
5,114,000 | 5,153,000 | 3,944,000 |.......coo . |evieanaaann.
Total..oeoeeeeeen. ... 245, 475,400 |242, 810,000 220, 505,000 | 208, 322,000 [1207, 420, 000
4,113,000 | 4,390,000 | 3,565,000 | 3,711,000 | 3,686,000
959, 000 953, 000 774, 000 603, 000 611, 000
5,072,000 | 5,343,000 | 4,339,000 | 4,314,000 | 4,297,000
1,452,900 | 1,447,000 | 1,413,000 1,224, 000 1,209,000 -
37,073,000 | 33,841,000 | 34,985,000 | 36,832,000 | 35,330,000
Grand total........... 289,073,300 |283, 441,000 (261, 242,000 |1 250,692,000 [ 248, 256, 000
1 Excluding kafirs.
Production in the United States.
[Figures are in round thousands; i. e., 000 omitted.]
1918
(unrevised | 1917, Annual
Crops. estimate, [subject to] 1916 1914 average, -
November, | revision. 1910-1914.
1918).
CEREALS. ) ’ .
..| 2,749,198 (3,159,494 | 2,566,927 | 2,672,804 | 2,732,457
918,920 | 650,828 636, 318 891,017 728,225
.| 1,535,297 1,587,286 | 1,251,837 | 1,141,060 | 1,157,961
.| 236,505 | 208,975 | 182,309 | 194,953 | 186,208
76,687 | 60,145 48,862 42,779 37, 568
eee 18,370 17, 460 11, 662 16, 881 17,022
41,918 36, 278 40, 861 23,649 24,378
61,182 | 75,866 53,858 | cceeeiieiiiniiaa
...| 5,638,077 |5,796,332 | 4,792,634 | 4,983,143 | 4,883,819
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Production in the United States—Continued.
1918
(unrevised 1917, Annual
Crops. estimate, |[subject to| 1916 1914 average,
‘| November, | revision. 1910-1914.
1918).
© VEGETABLES.
PoOtAtoes. .nennencencnmannann- bush 300,101 | 442,536 | 286,953 | 409,921 | 360,772
Sweet potatoes...... ..do.... 88,114 87,141 70,955 56, 574 57,117
Beans (commercial).......... do.... 17, 802 14,967 10,715 11,585 |oeennnnnn
Onions, fall commercial crop. .do.... 13,438 12,309 7,833 [ T PO
Cabbage (commercial)........ tons.. 565 475 252 (O T
FRUITS. k

Peaches. .. .....coocecneeons bush..| 40,185 | 45,066 37,505 54,109 43,752
10,342 | 13,281 11,874 12,086 11,184
197,360 | 174,608 | = 204,582 | 253,200 | 167,898
374 255 471 1778 PR
14,646 8,473 .14, 296 13,749 18,353
Sugarbeets. ........cccceann- tons. . 6,549 5,980 6,228 5,585 5,391
TODACCO- - envemeememeameacnnnnn Ibs..| 1,266,686 |1,196,451 | 1,153,278 | 1,034,679 | 991,958

86,254 | 94,930 | 110,992

11,818 | 11,302 11, 450

29,757 | 34,175 13, 668

) 52,617 | 56,104 35,324

Broom corn, 5 States. ........ tons.. 52 52 ]

Clover s8ed. ... cceceeemnnnnn bush.. 1,248 1,439 1,706

1 No estimate.

Number of live stock on farms on Jan. 1, 1910—1918.'

-[Figures.are in round thousands; i. e., 000 opitted.]

~ " | Annual’
Kind, 1918 | 1017 1916 1914 | average,
. 1910-191

21,563 | 21,210 | 21,150 | 20,962 20,430

4,824 4,723 4,593 4,449 | 4,346

3,284 | 22,804 | 32,108 20,737 20,676

43,546 | 41,689 | 39,812 35855| 38,000

48,900 | ‘47,616 | 48,625 | 49,719 | 51,929

71,874 | . 67,503 | - 67,766 | 58,933 | . 61,865
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Estimated production of meat, milk, and wool.

[Figures are in round thousands; i. e., 000 omitted.]

Product. 1918 1917 1916 1914 1909

8,500,000 | 7,384,007 | 6,670,938 | 6,078,908 | 8,138,000
.[10, 500,000 | 8,450,148 10,587,765 | 8,768,532 | 8,199,000
495,000 | 491,205 | 633,969 | 739,401 | 615,000

.|19, 495,000 (16,325,360 |17, 892, 672 [15, 586,841 | 16,952,000

8,429,000 | 8,288,000 | 8,003,000 | 7,507,000 | 7,466,406

209,921 | 281,802 | 288,490 | 290,192 289,420
1,921,000 | 1,884,000 | 1,848,000 | 1,774,000 | 2 1,591,000
589,000 | 578,000 | 567,000 |- 544,000 | 3 488,000

1 Estimated, for 1914-1917, by the Bureau of Animal Industry. . Figures for meat produotion
for 1918 are tentative estimates based upon 1917 production and a comparison of slaughter
under Federal inspection for nine months of 1918 with the corresponding nine months in 1917,

2 Rough estimate. .

3 Annual averages for 1910-1914: Eggs, 1,695,000,000 dozen; poultry, 522,000,000.

VALUES.

On the basis of prices that have recently prevailed, the
value of all crops produced in 1918 and of live stock on farms
on January 1, including horses, mules, cattle, sheep, swine,
and poultry, is estimated to be $24,700,000,000, compared
with $21,325,000,000 for 1917, $15,800,000,000 for 1916,
$12,650,000,000 for 1914, and-$11,700,000,000 for the five-year
average. Of course, this greatly increased financial showing
does not mean that the Nation is better off to that extent or
that its real wealth has advanced in that proportion. Con-
sidering merely the domestic relations, the true state is indi-
cated rather in terms of real commodities, comparative
statements of which are given in foregoing paragraphs. The
increased values, however, do reveal that the monetary re-
turns to the farmers have increased proportionately with -
those of other groups of pfoducers in the Nation and that
their purchasing power has kept pace in the rising scale of
prices.

DTRG0 B
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'PLANS FOR 1919. '

It is too early to make detailed suggestions for the spring
planting season of 1919. During this fall the Department,
the agricultural colleges, and other agencies carried on a
campaign for a large wheat acreage, and indications were
given by States as to where the requisite planting could be
secured without calling for an extension of the area or even a
normal acreage in the States which had suffered from»d,rout;h
for two years. It was suggested that, if possible, at least
45,000,000 acres of wheat should be planted. Fortunately,
we have two seasons for wheat sowing, and the Department
was aware of the fact that, if a large acreage was planted
in the fall and came through the winter in good condition,
there would be an opportunity to make appropriate sugges-
tions in reference to the spring operations. The informal
indications coming to the Department are that the farmers
exceeded the plantings suggested by the Department. We do
not know how either the wheat or the rye will come through
the winter, and are not now able to state what the require-
ments should be for the next season, nor can anyone now tell
what the world demand will be at the close of the harvest
season of 1919. We do know that for the ensuing months
the Nation is likely to be called upon for large quantities
of available food and feeds to supply not only the peoples
with whom we cooperated in the war but glso those of the
neutrals and the central powers. This will involve a con-
tinuation of conservation on the part of our people and
probably of the maintenance of a satisfactory range of prices
for food products during the period. When the nations of
Europe will return to somewhat normal conditions and re-
sume the planting of bread and feed grains sufficient in large
measure to meet their requirements, and whether the ship-

ping will open up sufficiently to permit the free movement
98911°—¥BK 1918—2
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of grains from distant countries like Australia, India, and
Argentina, it is impossible now to say. It is certain that
all these nations will direct their attention very specifically
to the producing of supplies in respect to which good returns
may naturally be expected. It will be to the interest of the
whole world to expedite this process as much as possible;
and, while the problem of immediate distribution of avail-
able foods demands urgent consideration, the production
programs for the next harvest should also receive no less
common and urgent attention.

Two things seem to be clear. One is that for a consider-
able period the world will have need particularly of a larger
supply than normal of certain live stock, and especially of
fats. We must not fail, therefore, to adopt every feasible
means of economically increasing these things; and, as a
part of our program, we shall give thought to the securing
of an adequate supply of feed stuffs and to the eradica-
tion and control of all forms of animal (hsease 'The De-
partment has already taken steps in this dlrectlon and has
issued a circular containing detailed suggestions..

Another is the need of improving the organization of our
agricultural agencies for the purpose of intelligently execut-
ing such plans as may seem to be wise. We shall attempt not
only to perfect the organization and cooperation of the De-
partment of Agriculture, the Aagricultural' colleges and State
departments, and the farmers’ organizations, but we shall
especially. labor to strengthen the local farm bureaus and
_other organizations which support so effectively the exten-
. sion forces and assist them in their activities. This is highly
desirable not only during the continuance of present abnor-
mal conditions but also for the future. The local as well
as the State and Federal agencies are of supreme importance
to the Nation in all its activities designed to make rural life
more profitable, healthful, and attractive, and, therefore, to
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.secure adequate economic production, efficient distribution,
‘and necessary conservation. ’

The Department of Agriculture, the agricultural colleges, -
and other organizations will continue to give definite thought
to all the problems, will keep close track of developments,
and, at the proper time in advance of the next planting sea-
son, will lay the situation before the farmers of the Nation.
They will attempt to outline the needs and to suggest par-
ticular crops the increased production of which should be
emphasized.

COOPERATION OF OFFICIAL AGENCIES.

To aid in securing larger production and fuller conserva-
tion during 1917 and 1918, the Department and the State
colleges and commissioners of agriculture were in cordial
~ cooperation. I can not adequately express my appreciation
of the spirit which the State officials manifested in placing
themselves atthe service of the Government and of the ex-
tent, variety, and effectiveness of their efforts in every under-
taking. The authorities and staffs of the agricultural col-
leges in every State of the Union placed their facilities at
the disposal of the Department, supported ‘its efforts and
plans with the utmost zeal, and omitted no opportunity, on
their own initiative, to adopt and prosecute helpful measures
and to urge the best agricultural practice suited to their
localities. They not only responded promptly to every
request made on them to cooperate in the execution of plans
but also liberally made available to the Department the
services of many of their most efficient officers. Equally
generous was the support of the great agricultural journals
of the Union. They gladly sent their representatives to
attend conferences called by the Federal Department and
through their columns rendered vast service in the dissemi-
nation of information. - I
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Very much assistance also was received from the National
Agricultural Advisory Committee, created jointly by the
Secretary of Agriculture and the Food Administrator for the
purpose of securing the views of farmers and farm organiza-
tions and of seeing that nothing was omitted to safeguard
- all legitimate interests. This body, as a whole and also
through its subcommittees, studied the larger and more
critical agricultural problems confronting the Government,
gave many valuable criticisms and highly useful sugges-
tions, and assisted in the several communities.in making
known the plans and purposes of the Department. The
committee included, in addition to representative farmers,
the heads of a number of the leading farm organizations.
It was composed of former Gov. Henry C. Stuart, of Vir-.
ginia, a farmer and cattleman and member of the price-
fixing committee of the War Industries Board, giving special
attention to the consideration of price activities bearing on
farm products; Oliver Wilson, of Illinois, farmer and master
of the National Grange; C. S. Barrett, of Géorgia, president
of the Farmers’ Educational and Cooperative Union; D. O.
Mahoney, of Wisconsin, farmer specializing in cigar leaf
tobacco and president of the American Society of -Equity;
Milo D. Campbell, of Michigan, president of the National
Milk Producers’ Federation ; Eugene D. Funk, of Illinois, ex-
President of the National Grain Association and president
of the National Corn Association; N. H. Gentry, of Mis-
souri, interested in swine production and improvement and
vice president of the American Berkshire Association; Frank
J. Hagenbarth, of Idaho, cattle and sheep grower and presi-
dent of the National Wool Growers’ Association; Elbert S.
Brigham, of Vermont, dairyman and commissioner of agri-
culture; W. L. Brown, of Kansas, wheat grower and mem-
ber of the State board of agriculture; David R. Coker, of
South Carolina, chairman of the State council of defense,
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successful cotton farmer, and producer of improved types
of cotton; W. R. Dodson, of Louisiana, farmer and dean of
the Louisiana College of Agriculture; Wesley G. Gordon, of
Tennessee, demonstrator of better farming and influential in
promoting the introduction of crimson clover and other
legumes in his State; John Grattan, of Colorado, agricul-
tural editor, member of the Grange and Farmers’ Union,
and cattle feeder; J. N. Hagan, of North Dakota, general
farmer planting spring wheat on a large scale and commis-
sioner of agriculture and labor; W. W. Harrah, of Oregon,
wheat grower, director of the Farmers’ Union Grain Agency
of Pendleton, and member of the Farmers’ Educational and
Cooperative Union; C. W. Hunt, of Towa, general farmer
and large corn planter and live-stock producer; H. W. Jef-
fers, of New Jersey, dairyman, president of the Walker-
Gordon Laboratory Co., and member of the State board of
agriculture; Isaac Lincoln, of South Dakota, banker and
successful grower on a large scale of special varieties of seed
grains; David M. Massie, of Ohio, general farmer and suc-
cessful business man, interested particularly in farm man-
agement; William F. Pratt, of New York, general farmer,
agricultural representative on the board of trustees of Cor-
nell University, and member of the State Farm and Markets
Council; George C. Roeding, of California, fruit grower,
nurseryman, and irrigation farmer, and president of the
State agricultural society ; Marion Sansom, of Texas, cattle-
man, live-stock merchant, and director of the Federal re-
serve bank at Dallas; and C. J. Tyson, of Pennsylvania, gen-
eral farmer and fruit grower and former president of the
Pennsylvania State Horticultural Association.

COOPERATIVE EXTENSION SERVICE.

The emergency through Which the Nation has passed only
served to emphasize the supreme importance of the Coopera-
tive Agricultural Extension Service. It has become increas-
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ingly clear that no more 1mportant piece of educational
extension machinery has ever been created. It has been
amply demonstrated that the most effective means of getting
information to the farmers and their families and of se-
curing the application of the best scientific and practical
processes is through the direct touch of well-trained men
and women. With additional funds made available through
the regular agricultural extension act, and especially through
the emergency food-production measure, the Department, in
cooperation with the State colleges, quickly took steps to
expand the extension forces with a view to place in each
rural county one or more agents. When this Nation entered
the war in April, 1917, there was a total of 2,149 men and
women employed in county, home demonstration, and boys’
and girls’ club work, distributed as follows: County agent
work, 1,461 ; home demonstration work, 545; boys’ and girls’
club work, 143. In November of this year the number had
increased to 5,218, of which 1,518 belong to the regular staff
and 3,705 to the emergency force. There were 2,732 in the
county agent service, 1,724 in the home demonstration work,
and 762 in the boys’ and girls’ club activities. This does not
include the larger number of specialists assigned by the De-
partment and the colleges to aid the extension workers in
the field and to supplement their efforts. . k
It would be almost easier to tell what these men and
women did not do than to indicate the variety and extent
of their operations. They have actively labored not only to
further the plans for increased economical production along
all lines and carried to the rural population the latest and
best information bearing on agriculture, but also to secure
the conservation of foods and feeds on the farmj; and, in
addition, many of them have aided in the task of promoting
the better utilization of food products in the cities. They
constitute the only Federal machinery in intimate touch with
the millions of people in the farming districts. They have,
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therefore, been able to render great service to other branches
of the Government, such as the Treasury in its Liberty Loan
campaigns, the Red Cross, the Young Men’s Christian Asso-
ciation, and other organizations in their war activities, and
the Food Administration in its special tasks.

WORK OF THE DEPARTMENT.

It would require a volume even to outline all the things
which the Department of Agriculture has done. It stimu-
lated production, increasingly controlled plant and animal
diseases, reducing losses from the cattle tick, hog cholera,
tuberculosis, predatory animals, and crop pests, and, in con-
junction with the Department of Labor, rendered assistance
to the farmers in securing labor. It safeguarded seed stocks
and secured and distributed good seeds to farmers for cash
at cost; acted jointly with the Treasury Department in mak-
ing loans from the President’s special fund to distressed
farmers in drouth-stricken sections; aided in transporting
stock from the drouth areas; greatly assisted in the market-
ing of farm products, and, under enormous difficulties, helped
the farmers to secure a larger supply of fertilizers. At the
direction of the President, it is administering under license
the control of the stockyards and of the ammonia, fertilizer,
and farm-equipment industries.

The Department maintained intimate touch with the War
and Navy Departments, the War Industries, War Trade,
and Shipping Boards, and the Fuel and Food Administra-
tions. Through the Bureau of Animal Industry, it not only
continued to safeguard the meat supply for the civilian
population, but it also inspected the meats used at the vari-
ous cantonments, training camps, forts, posts, and naval sta-
tions, and aided in the organization of the veterinary corps.
Through the Forest Service it rendered valuable assistance
to practically all branches of the Government having to do
with the purchase or use of forest products and to many in-
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dustries which supply war material to the Government, made
a thorough study of the lumber situation, aided in many
directions the Bureau of Aircraft Production and the Navy
Department in the execution of their aeroplane programs,
conducted cooperative tests on a large scale at the Forest
Products Laboratory, and collaborated in the organization -
of the forestry regiments. Its Bureau of Markets handled
the distribution of nitrate of soda to farimers for cash at
cost, cooperated with the War Industries Board in broaden-
ing the channels of distribution and stimulating the use of
stocks of low-grade cotton, and worked with the Food Ad-
ministration in the handling of grains and in other-of its
activities. Its Buredu of Chemistry assisted other depart-
ments in preparing specifications for articles needed by them,
aided the War Department in the organization of its chem-
ical research work and in making tests of fabrics and sup-
plies, worked out formulas for waterproofing leather, and
maintained intimate touch with the related services of the
Food Administration. The Department collaborated with
the War Department in its handling of the draft, with
special reference to its problem of leaving on the farms the
indispensable skilled agricultural laborers. In like manner,
through the States Relations Service and the Bureaus of
Soils, Roads, Biology, and Entomology, the Department’s
services have been freely extended to other branches of the
Government. It would be impossible in reasonable space to
indicate its participation in all directions, and reference
must therefore be made to reports of the several bureaus.

MEAT SUPPLY.

Farm animals and their products received a large share of
the Department’s attention. Efforts were directed toward
increasing the output of meat, milk, butter, and other fats,
cheese, poultry, eggs, wool, and hides, first, by encouraging
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the live-stock raiser to make a direct increase in his herds
and flocks and their products and, second, by assisting him
to prevent loss from disease.

The campaigns for increased production yielded especmlly
fruitful results in respect to pigs and poultry. Indications
are that the increase of 15 per cent in pork production this
year over 1917, asked for by the Food Administration, will
be realized, at least in weight if not in number of hogs.
Poultry and eggs also show a material increase, and enor-
mous quantities of the latter were preserved by householders
in the season of plenty for use in time of scarcity.

Steps were taken also to encourage the growing of cattle
and sheep, but results are naturally slower with these ani-
mals than with pigs and poultry. Stockmen in all parts of
the country were urged to carry sufficient numbers of cattle
in order to make the fullest possible use of pastures and
feeds which otherwise would have been wasted; cattle
feeders were advised how to save certain grain for human
consumption by substituting other feeds for their stock,
and efforts were continued to bring about an increase in the
number of cattle in the areas freed from ticks.

Through the joint action of the Bureaus of Animal Indus-
try and Markets and the States Relations Service valuable
assistance was rendered in the movement of cattle from
the drouth-stricken areas of Texas. The county agents in
that State, cooperating with the extension workers in Louisi-
ana, Alabama, Georgia, Oklahoma, Mississippi, Arkansas,
and Florida, and with the agents of the other bureaus men-
tioned, indicated to farmers in regions of heavy crop pro-
duction the manner in which the cattle could be obtained
from the distressed sections and have greatly aided in ar-
ranging for their transportation. As a result of their ef-
forts it is estimated that approximately 300,000 head of
cattle were saved from starvation or premature slaughter.
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OVERCOMING ANIMAL DISEASES.

The increasing control and eradication of animal diseases
stimulated production on a more economical basis. For
years the Department has been carrying on such work, but
during the past year its efforts were greatly extended and
more vigorously prosecuted with unusually favorable results.

TaE carrie Trck—The progress made in the eradication
of the southern cattle ticks led to the release from quarantine
‘of 67,308 square miles, the largest area freed in any year
since the beginning of the work in 1906. The total free
area is now 379,312 square miles, or 52 per cent of that
originally quarantined; and the work of the past summer
will result in the addition of 79,217 more on December 1.
The release of the remainder of the State of Mississippi
since my last report makes the first strip of uninfested ter-
ritory from the interior to the Gulf of Mexico, and the pro-
posed action on December 1 will liberate the entire State of
South Carolina, thus opening a broad avepue of free terri-
tory to the Atlantic Ocean. ' :

The method of eradication employed is the systematic and
regular dipping, throughout the season, in a standard ar-
‘senical solution, of all cattle in a community. The' cost has
been from 18 to 50 cents a head, while the enhanced value of
each animal greatly exceeds this, one canvass having shown
-an estimated average increase of $9.76. The eradication of
the ticks not only prevents heavy losses, but also permits the
raising of high-class beef cattle and the development of
dairying in sections where neither was before economically
possible. ' o '

Hoe caoLera.—The ravages of hog cholera, the greatest
obstacle to increasing hog production, were greatly reduced
as a result of the cooperative campaign conducted in 33
States. The methods of control involved farm sanitation,
quarantine, and the application of anti-hog-cholera serum.
-Data compiled by the Department show that the losses from
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hog cholera in the year ending March 31, 1918, amounted to
only $32,000,000, as compared with $75,000,000 in 1914, a
reduction of more than 50 per cent in less than five years.
Stated in another way, the death rate from hog cholera in
the United States was 144 per thousand in 1897, 118 in 1914,
and only 42 in 1917, the lowest in 35 years.

The protective serum was used also at public stockyards
during the last year. Among the hogs received at market
centers there are many which are too light in weight for
slaughtering and which should be sent back to farms for
further growth and fattening. Formerly, because of the
danger of spreading cholera, the Department would not
allow hogs to leave public stockyards except for immediate
slaughter. The result was that all light-weight hogs sent
to the markets were slaughtered. Some of these were young
sows suitable for breeding. Now the Bureau of Animal In-
dustry treats these immature pigs with serum and allows
them to be shipped out as stockers and feeders. During the
past year more than 250,000 head were handled in this way.
Their average weight was approximately 100 pounds. It is
probable that practically all of them were returned to the
markets later at an average weight of 250 to 275 pounds,
making an aggregate gain of about 40,000,000 pounds of
pork.

TusercuLosis.—Tuberculosis, the most widely distributed
destructive disease that now menaces the live-stock industry,
recently was made a special object of attack. In coopera- -
tion with State authorities and live-stock owners, a cam-
paign was undertaken in 40 States to eradicate tuberculosis-
from herds of pure-bred cattle, from swine, and in selected
areas. At present our efforts are concentrated on the first .
project, since the pure-bred herds are the foundation of our -
breeding stock. A plan adopted in December, 1917, by the
United States Live Stock Sanitary Association and repre-
sentatives of breeders’ associations, and approved by the
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Departmeﬁt, was put into operation with the assistance of a
large number of herd owners. Herds are tested with tuber-
culin, and any diseased animals are removed and the prem-
ises cleaned and disinfected. Subsequent tests are made
at proper intervals. By this means there is being established
an accredited list of pure-bred herds from which breeding
stock may be secured with reasonable assurance that it is
free from tuberculosis. The first list, consisting of more
than 1,000 names of owners of herds of pure-bred cattle,
representing tests made up to the end of the fiscal year, was
compiled ‘and printed for distribution to breeders.
ParasrTIc AND OTHER DISEASES.—Enlarged forces and more
energetic measures brought further progress in the eradi- -
cation of the parasitic diseases known as scabies or scab of
sheep and cattle. These diseases now linger in only a few
small areas. Aid was extended to the War Department and
to State and local authorities in reducing and preventing
losses from influenza or shipping fever of horses, which has
been very prevalent among animals collected for Army pur-
poses. Greater efforts were put forth also to control, reduce,
~ and prevent blackleg, anthrax, hemorrhagic septicemia, con-
tagious abortion, dourine, parasites, plant poisoning, and
. other diseases which operate to reduce live-stock production.

PREDATORY ANIMALS.

" The increasing control and destruction of predatory ani-
mals had a direct bearing on live-stock production. During
the year there were captured and killed 849 wolves, 26,241
‘coyotes, 85 mountain lions, and 3,462 bobcats and lynxes.
Tt is estimated that the destruction of these pests resulted
- in a saving of live stock valued at $2,376,650.

The cooperative State campaigns organized to exterminate
native rodents, mainly prairie dogs, ground squirrels, pocket
-gophers, and jack rabbits, which -annually destroy $150,-
000,000 worth of food and feed products, proved to be practi-
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cal and of great immediate value in increasing grain and
forage production. To destroy ground squirrels and prairie
dogs on more than 38,295,000 acres of agricultural lands in
Montana, 15,865 farmers distributed 276 tons of poisoned
grain prepared under direction, while in North Dakota
34,796 treated once approximately 5,430,000 acres and a
second time over 7,000,000 acres covered in similar campaigns
during the preceding two years. In Idaho the work has
been in progress in 22 counties, with more than 4,000 farmers
and officials assisting; and it is planned to include every
county in the State next year. Similar work was organized
and is in progress in Washington, Oregon, Wyoming, Utah,
Colorado, Nevada, California, Arizona, and New Mexico in
- cooperation with agricultural college extension departments,
State councils of defense, and other local organizations.’
Several million bushels of grain and much hay and forage
were saved through these efforts, which will be continued on
an enlarged scale during the coming year.

NATIONAL FOREST RANGES.

A very material increase was brought about in the pro-
duction of meat and wool on the forest ranges. Careful ob-
servation of range conditions and study of the methods
which would secure the most complete utilization of the for-
age disclosed that a very considerable increase in the number
of animals was possible without overgrazing the forests. The
number of cattle under permit for the 1918 season was nearly
2,140,000, and of sheep more than 8,450,000. In two years
there were placed on the forests approximately 1,000,000
additional head of live stock, representing about 25,000,000
pounds of beef, 16,000,000 of mutton,and 4,000,000 of wool.

The season of 1918 strikingly illustrated the advantages
which the National Forest ranges offer to the western live-
stock industry. Throughout the West the ranges outside the
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forests were generally in bad shape on account of drouth
conditions. The live-stock business is becoming precarious
for owners who are dependent upon the open public range;
many are closing out, and the number of range stock is being
reduced. On the other hand, the use of the National Forest
ranges is increasing and their productivity is rising under
the system of regulation. Never was the wisdom of Govern-
ment control of these ranges more manifest than at the
present time.
DAIRY PRODUCTS.

The Department endeavored to bring about an increase in
the output of dairy products by means of more and better
cows, improved- methods and practices, and the extension of
dairying in sections where the industry -had not been fully
developed. Continued encouragement was given to the de-
velopment of the dairy industry in Southern and Western
States, to the organization and operation of cheese factories
in the mountainous regions of the South, and to the build-
ing of silos as a means of providing winter feed.

The food value of dairy products was brought to the at-
tention of the consuming public and their economical use ad-
vocated. An extensive campaign was waged to encourage
the production and consumption of cottage cheese as a means -
of utilizing for human food skim milk and buttermilk, large
quantities of which ordinarily are fed to live stock or are
wasted. Printed matter on the nutritional value of cottage
cheese and on the methods of making it was issued in large
editions and widely circulated, in cooperation with State ex-
tension organizations, and specialists were sent out to en-
courage its production and consumption.

I‘HE FEDERAL MFEAT INSPEC’I’ION

The Federal meat-mspectlon service covered 884 estab-
llshments in 253 cities and towns. There were slaughtered
under. inspection 10,938,287 cattle, 3,323,079 calves, 8,769,498



Report of the Secretary. ' 31

sheep, 149,503 goats, and 35,449,247 swine, a total of 58,629,612
animals. Compared with the preceding fiscal year, these
figures represent a decline of 5,000,000 in the total number
of animals, but an increase of nearly 1,750,000 cattle and
more than 600,000 calves. Condemnations amounted to
206,265 animals or carcasses and 528,481 parts of carcasses.
The supervision of meats and products prepared and pro-
cessed covered 7,905,184,924 pounds, and resulted in the con-
demnation of 17,543,184 pounds. There were certified for
export 2,510,446,802 pounds of meat and meat food products.

GOOD FOOD FOR SOLDIERS AND SAILORS.

At the request of the Secretary of War and the Secretary
of the Navy, the Department participated in protecting our
military and naval forces against unwholesome foods. The
Federal meat inspection, which for years has safeguarded
the civil population of the United States from bad meat in
interstate commerce, was extended to include the special
supervision of the meat supply of the American Army and
Navy. The examination, selection, and handling of meats
and fats are in expert hands from the time the live animals
are driven to slaughter until the finished product is delivered
in good condition to the mess cooks. Inspectors were as-
signed to the various cantonments, training camps, forts,
posts, and other places in the United States where large
numbers of troops are assembled and, at the close of the
fiscal year, there were 69 such experts with the Army and
30 with the Navy.

MARKET NEWS SERVICES. .

As soon as the appropriations under the food production
act became available steps were taken to expand much of
* the regular work of the Bureau of Markets and to institute
certain new lines. The Market News Services, which had
been established on a relatively small scale, were greatly
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enlarged until at the close of the fiscal year there were ap-
proximately 90 branch offices distributing market informa-
‘tion to all sections of the country over practically 14,000
miles of leased wires. Many producers, distributors, and
others have come to depend on these services and to make
less use of commercial price-quoting agencies, which are not
able to furnish data so reliable, accurate, prompt, and com-
prehensive.
FRUITS AND VEGETABLES.

An organization was built up for the national interchange
of market information on fruits and vegetables, and the news
service on these products was made continuous throughout
the year for the first time since it was instituted. Reports
were issued in season covering approximately 32 commodities
and indicating daily car-lot shipments, the jobbing prices in
the principal markets throughout the country, and other
shipping-point facts for these crope. In addition to the
permanent market stations opened during the ‘period of
important crop movements temporary field stations were
operated at 82 points in various producing sections, more
than twice as many as in the preceding year. :

LIVE STOCK AND MEATS

The news service on live stock and meats was extended to
include additional important live stock and meat marketing
centers and producing districts. New features also were
added to make the service more useful to producers and the
trade. The daily reports on meat-trade conditions, which
formerly gave information on the demand, supplies, and
wholesale prices of western dressed fresh meats in four of
the most important eastern markets, now cover also Los
Angeles, San Francisco, and Pittsburgh. As a supplement
to the daily reports, a weekly review is published. The daily
telegraphic report on live-stock shipments west of the Alle-
gheny Mountains was expanded to include all live stock
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loaded on railroads throughout the United States. Informa-
tion regarding the “in” and “out” movement in certain
feeding districts is being published. This work is valuable
in indicating the potential meat supply of the country and
will be developed as rapidly as available funds permit. '
On June 1, 1918, the Department took over the furnish-
ing of all telegraphic market reports distributed daily from
the Chicago Union Stock Yards on live-stock receipts and
prices, including not only those regularly sent over the
leased wire of the Bureau of Markets but all reports used
by commercial news agencies and press associations. The
substitution of a Government report for the previous un-
official ‘service has exerted a material influence in .restoring
confidence in the reports of market conditions, the lack of
which has been a fundamental obstacle to the economic de-
velopment of the live-stock industry.

. DAIRY AND POULTRY PRODUCTS,.

- The news service on dairy and poultry products gives
prieces of butter, eggs, and cheese, trade conditions, market
receipts, storage movement, and supplies in storage and in
the hands of wholesalers and jobbers. Since the fall of 1917
it has covered Washington, Boston, New York, Philadelphia,
Chicago, Minneapolis, and San Francisco. Data were se-
cured each month from approximately 14,000 dairy manu-
facturing plants in the United States, showing the quan-
tities produced of such products as whey, process butter,
- oleomargarine, cheese of different kinds, condensed and
evaporated milk, various classes of powdered milk, casein,
and milk sugar. " A

GRAIN, HAY, AND FEED.

Biweekly statements on the stocks of grain, hay, and feed,
the supply of and demand for these commodities, and the

prices at which they were being bought and sold in carload
98911°—yBK 1918——3 '
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lots, were issued from New York, Richmond, Atlanta, Chi-
cago, Minneapolis, Kansas City, Oklahoma, Denver, Spo-
kane, and San Francisco.

Through the machinery of these services, emergency work-
of special value was conducted. At the request of the Di-
rector General of Railroads, a survey was made to deter-
mine the exact location of the soft corn in the United States
and the number of freight cars needed to move it; and, at
the request of the Food Administration, the feed require-
ments of New York, Pennsylvania, and New England were
ascertained. Temporary offices were opened in the drouth-
stricken regions at Fort Worth, Tex., Bismarck, N. Dak.,
and Bozeman, Mont., to assist farmers and cattle raisers in
securing supplies of feed, and aid was thus given in saving
thousands of cattle from starvation or premature slaughter.

SEEDS.

Although it has been apparent for several years that it
would be extremely desirable to have available more depend-
able and complete information on seed-marketing conditions,

_the situation did not become acute until war was declared.
To meet the conditions then encountered, field offices were
opened in Chicago, Minneapolis, Kansas City, Atlanta, Spd-.
kane, San Francisco, and Denver. Information obtained
through ‘them and through voluntary reporters throughout

~ the country is disseminated by means of a monthly publica-
tion entitled “ The Seed Reporter.” The workers connected
with this service have cooperated fully with the seed-stocks
committee of the Department in furthering effective seed
distribution.

LOCAL MARKET REPORTING SERVICE.
What is known as the Local Market Reporting Service

covers an entirely new field and is a logical and necessary
supplement to the national telegraphic news services. The
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first experiment was made in Providence, R. 1., shortly be-
fore the beginning of the last fiscal year and was so suc-
cessful that, when emergency funds became available, the
work was broadened and, in cooperation with local authori-
ties, agents were placed in 15 additional cities. This service
consists largely of reports on local market conditions and
prices based on daily observations and is conducted primarily
for the benefit of growers and consumers, though ‘it is also
very useful to ‘dealers. Consumers’ figures are made public
through the local newspapers and are helpful guides for the
housewife. The growers’ reports contain brief discussions of
market, features, changes, and developments, and give tables
showing prices received by producers for certain products
and, as well, those of wholesale and commission dealers.

INSPECTION OF FOOD PRODUCTS.

Since the fall of 1917 the Department, through the Food
Products Inspectlon Service, has made it possible for ship-
pers to receive certificates from disinterested Federal repre-
sentatives as to the condition of their fruit and vegetable
shipments upon arrival at large central markets. There are
now inspectors in 86 of the most important markets of the

country. As a result of their activities, perishable food-
stuffs entered more quickly into the channels of consump-
tion, cars were released more promptly, and many rejections
and reversions prevented. The service was used extensively
by the Food Administration and by the Army and Navy in
connection with their purchases of food supplies. Inspec-
tions are now made not only at the request of shippers but
also of receivers and other interested parties. A

Owing to the ever-increasing distance between important
producing sections and large consuming centers, the ques-
tion of the conservation of food, both in transportation and
storage, has become a vital one. During the past year the
results obtained in previous investigational work along these
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lines were made the basis of extensive demonstrations. Pro-
ducers were given practical advice regarding the proper
methods of picking, grading, packing, handling, storing
and shipping the more perishable products, such as fruits
and vegetables. The proper construction not only of storage
houses but also of refrigerator and heater cars was carefully
studied, and the recommendations of the Bureau of Markets
on car construction were accepted by the Railroad Adminis-
tration and other agencies.

UNITED STATES GRAIN STANDARDS ACT.

The activities necessary to enforce the United States grain
standards act were greatly increased during the year... The
minimum guaranteed price fixed by the President was based
upon the official standards established and promulgated by
the Department, effective for winter wheat on July 1 and
for spring wheat on August 1,1918. Until 1917 fixed prices
and restricted trading were features unknown in the history
of grain marketing, and the wheat crop of that year was the
first to be marketed under Federal standards and in com-
pliance with the requirements of the act. Under these ex-
traordinary conditions it was found necessary to revise the
Federal wheat standards. This was done after hearings
had been held throughout the country, to which producers,
country shippers, grain dealers, and all other grain interests
were invited. The revised standards harmonize as closely
as possible with the desires of producers and consumers, and.
at the same time preserve fundamental grading principles.
A minor revision of the official standards for shelled corn
also was made, effective July 15, 1918.

Prior to July 1, 1917, appeals from grades as31gned to
grain by licensed inspectors could be entertained by the
Department only in reference to shelled corn. After that
date appeals from the grades assigned to wheat by such in-
spectors were considered, thus greatly broadening the scope
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of the Department’s grain-grading activities. Under Govern-
ment control the price of wheat depends entirely upon its
grade, and this fact stimulated appeals for the determination
of the true grade. During the period covered by this report
approximately 1,250 appeals were taken. This is an increase
of more than 100 per cent over the number in the preceding
year. Under cooperative arrangements with the Food Ad-
ministration the services of the grain supervisors of the
Department were made available to the United States Grain
Corporation in matters pertaining to the grading of grain
under its jurisdiction. Grade determinations made in this
way extended into the thousands. "Wheat moving to large
terminal markets was inspected and graded by inspectors
licensed by the Department under the grain standards act,
and the responsibility of the Department, therefore, with
respect to the efficiency of the work of licensed inspectors was
greatly enhanced. The records of the Department show
‘that considerable progress was made in this direction, and
the methods of supervising the work of licensed inspectors
recently adopted should secure further improvement. The
demand for the official inspection of grain is steadily increas-
ing. - There are now 330 licensed inspectors and 120 inspec-
tion points, and within the fiscal year 438,703 cars of corn
and 837,344 cars of wheat were graded under the act.

DISTRIBUTION OF LOW-GRADE COTTON.

"It has been very difficult to obtain correct commercial
differences for cotton during the past season owing to the
great demand for the high grades and the falling off of
that for the low grades. To add to the difficulty, the latter
become concentrated at a limited number of designated spot
markets. These markets endeavored to submit correct quo-
tations for them, while other markets were at a loss as to
how to arrive at correct differences. This caused some mar-
kets to quote the very low grades at a much wider discount
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than others. The apparent result was that the average dif-
ferences for these grades were comparatively so narrow as
to make their delivery on future contracts very profitable.
A further result was that the parity between spot cotton
and future cotton was greatly disturbed, future contracts
depreciating in value on account of the comparatively high
prices at which the low-grade product. was delivered on them.

Realizing that it was economically unsound for an appre-
ciable portion of the crop practically to become dead stock
and to be excluded from use, this Department took steps to
secure its proper utilization, particularly through a modifi-
cation of Government contracts. It was believed to be fea-
sible to use lower grade cotton without reducing the serv-
iceability of the manufactured fabric. Steps were taken
also, through cooperation with the designated spot markets,
to assure the accuracy of quotations. It may be desirable to
amend the rules for obtaining differences in order to secure
more nearly accurate quotations for the grades of which some
markets may from time to time become bare. The poss1b111ty
of formulating a workable plan is being considered.

THE PINK BOLLWORM OF COTTON.

Attention was called last year to the establishment in the
Laguna, the principal cotton-growing district of Mexico,
of the pink bollworm of cotton. The quarantine action as to
Mexican cotton and cotton seed, as well as the provision for
a very complete Mexican border control service, was then
noted, and reference also was made to the clean-up opera-
tions with the mills in Texas which, prior to the discovery
of this insect in Mexico, received Mexican cotton seed for
crushing.

There were three points of infestation in Texas last year,
at Hearne, Beaumont, and the much larger Trinity Bay dis-
trict. They are under effective control. No addltlonal areas
have been found.
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The Trinity Bay infestation was the most serious, covering
6,000 acres. It undoubtedly was not due to the importation
~ of cotton seed from Mexico prior to the establishment of the

quarantine in 1916. The insect has been present there for
three or four years, and it must have been introduced either
through some importation of foreign cotton seed in violation
of the Federal quarantine, or, as seems more probable,
through storm-distributed cotton or cotton seed from Mexico.
Following the great storm of 1915, cotton lint and cotton
seed, some of which came from the Laguna, Mexico, were
observed quite generally about the shores of the bay. The
distribution of the insect, as determined in the survey and
clean-up work of the fall and winter of 1917-18, strongly
supports this theory of origin.

The State of Texas, under the authority of the cotton
quarantine act passed by the special session of the State legis-
lature on October 3, 1917, cooperated very materially in the
work of extermination. The small district at Hearne, Tex.,
and the important Trinity Bay region, including Beaumont,
involving in whole or in part eight counties in Texas, were
- placed under quarantine by the State and the growing of
cotton in these districts prohibited for a period of three
years or longer. '

V"l‘he eradication operations of last fall and winter included
the infested and noninfested cotton fields and were carried
out, in cooperation with the State of Texas, under special
appropriations to the Department of $50,000, available
March 4, 1917, and $250,000, available October 6, 1917, All
standing cotton was uprooted and burned, and scattered bolls
and parts of plants were also collected and burned. The seed
was milled under proper safeguards and the lint shipped
from Galveston to Europe. In the Trinity Bay and Beau-
mont districts, a total of 8,794 acres of cotton land was
cleaned at an average labor, cost of $9.94 per acre.
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In addition to these two quarantined areas a border dis-
trict, comprising the counties of Kinney, Maverick, and Val-
verde, was placed under control by proclamation of the
Governor of Texas. This action was taken because of the
infestation of cotton lands in Mexico, nearly opposite Eagle
Pass, within 25 miles of the Texas border. The growing of
cotton in these counties and its transportation from them
are forbidden under the terms of the quarantine for a term
of three years or more. '

The most encouraging feature of the year’s work is the
fact that not a single egg, larva, or moth of the pest was
found within either of the quarantined areas, or elsewhere
in Texas, during the season of 1918. This would seem to
indicate the effectiveness of the operations of .last‘yea-r and
furnishes reason for expecting the complete extermination
of the insect. If this result is achieved, it will be the largest
successful entomological experiment of the kind in history.

TEXAS BORDER QUARANTINE SERVICE.

The regulation of the entry into the United States from _
Mexico of railway cars and other vehicles, freight, express,
baggage, and other materials, and their inspection, cleaning,
and disinfection, was continued during the year with a view
to prevent the accidental movement of cotton and cotton
seed. This service covers the ports of El Paso, Laredo, Del
Rio, Eagle Pass, and Brownsville. During the year 25,257
cars have been inspected and passed for entrance into this
country.

The general presence of cotton seed necessitated the fumi-
gation of practically all cars and freight coming from Mex-
ico, with the exception of certain cars used for the shipment
of ore and lumber. These cars were offered for entry princi-
pally at the port of E] Paso, and, under arrangement with
the importing companies, were thoroughly cleaned of cotton
seed at the point of origin before loading, and so certified.
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At present the best available means of disinfection in-
volves the use of hydrocyanic-acid gas generated within the
. cars. This method, however, is unsatisfactory on account
-of the poor condition of the cars and the fact that it does
not destroy insects which may be resting on the exterior. In
the circumstances, it was necessary to provide for the requi-
site disinfection in specially constructed houses capable of
containing one or more cars at a time. Contracts have been
let for five such houses at the ports indicated, and-their con-
struction is now well under way. At Del Rio no railroad
crosses the border, and a building is being erected to take
-care of traffic in wagons and motor trucks. Each structure
is provided with a system of generators in which hydro-
cyanie-acid gas is produced. The expense of disinfection
will be assumed by the Department, and a charge will be
made only to eover the cost of the labor, other than super-
vision, and- of the chemicals used. Under the law the
moneys so received must be turned into the Treasury of the
United States. This will result in a very considerable de-
pletion of the appropriation available for the work, and it
will, therefore, be necessary to ask Congress for an emer-
gency appropriation to reimburse the fund thus expended.

THE SITUATION IN MEXICO.

The situation in Mexico, as determined by surveys con-
ducted during the last two years, seems to confirm the view
that the infestation there is limited to the Laguna district
and to two small isolated areas opposite Eagle Pass, Tex.
This indicates a much more favorable outlook for the possi-
ble future extermination of the insect in Mexico than had
been anticipated. ‘

The experiment station established last year by the De-
partment in the Laguna district to study the problem and to
conduct field experiments with reference to the substitution
of other crops for cotton secured much needed information

-



42 Yearbook of the Department of Agriculture.

relating to the habits and food plants of the insect. This
information will be very useful in determining the most
efficient means of eradication and of preventing the spread
of the pest. The wheat and corn crops of the Laguna this
year have been unusually successful, and the peanuts and
castor-bean crops have given good promise.

NURSERY STOCK IMPORTATIONS.

The need of additional restrictions on the entry into this
country of certain classes of nursery stock and other plants
and seeds has been under consideration. The danger of
introducing destructive diseases with plants having earth
about the roots and plants and seeds of all kinds for propa-
gation from little-known or little-explored countries is espe-
cially great. The large risks from importations of these
two classes arise from the impossibility of properly inspect-
ing the former and from the dangers which can not be fore-
seen with respect to the latter. Examination of such material
is necessarily difficult, and the discovery of infesting insects,
particularly if hidden in bark or wood, or of evidences of
disease is largely a matter of chance. Such control, there-
fore, as a condition of entry is a very imperfect safeguard.

There has developed throughout the country a wide inter-
est in the subject which has manifested itself in numerous
requests from official bodies all over the Union for greater
restriction on plant imports. As a basis for such additional
restrictions, a public hearing was held in May at which the
whole subject was fully discussed with all of the interests
concerned. As a result, it is proposed to issue a quarantine
which shall restrict the entry of foreign plants and seeds for
propagation substantially to field, vegetable, and flower
seeds, certain bulbs, rose stocks, and fruit stocks, cuttings,
and scions. The entry of these classes of plants is repre-
sented to be essential to the floriculture and horticulture of
this country.
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CITRUS CANKER.

Since the autumn of 1914 the Department has cooperated
with the Gulf States in a campaign to eradicate the canker
‘disease of citrus fruit and trees. Notwithstanding its wide
_ dissemination before its identity and nature were determined,
the progress of the work has been very satisfactory. There
“appears to be no doubt that the few infections occurring in

South Carolina and Georgia have been located and eradi-
cated, so that further work in these States will not be neces-
sary. The extent of the disease in Florida, where the citrus
‘industry is of great magnitude, has been very greatly re-
‘duced: In that State, where the total number of properties
found to be infected was 479, scattered through 22 counties,
the number remaining under quarantine has been reduced to
47. Only 15 canker-infected trees were discovered during
the first six months of 1918. The malady is of such highly
infectious and virulent nature, however, that it will be neces-
‘sary to continueé the work in all the citrus-growing areas of
‘the State for some time after the orchards appear to be clean
in order to prevent the possibility of outbreaks from any
latent or inconspicuous infection that might have escaped the
obseivation of the forces. In Alabama, Mississippi, Louisi-
ana, and Texas it is believed that any further seriously de-
~ structive outbreaks of canker can be prevented.

CROP ESTIMATES.

The Bureau of Crop Estimates rendered service of great
.value to the country by its regular monthly and annual crop
reports and by its special inquiries for country-wide infor-
mation relating to particular phases of agriculture urgently
needed for immediate use by the Government. It systemat-
-ically arranged and translated into American units prob-
-ably the most complete collection of data in the world relat-
ing to the agriculture of foreign countries. Since the be-
ginning of the European war, and more especially since the
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entry of the United States, it has compiled many statistical
statements regarding crop and live-stock production, im-
ports, exports, per capita consumption, and estimated stocks
on hand in foreign countries for the Departmeﬁt, the Food
Administration, and the War Trade Board.

The Monthly Crop Reports, which include current esti-
mates of acreages planted and harvested, growing condition,
forecasts and estimates of yield per acre, total production
and numbers of different classes of live stock, farm prices,
stocks of grain remaining on farms, farm wages, and prog-
ress of farm work, were especially valuable. Upon the
information contained in them was based much of the
constructive work of the Department, the Food Administra-
tion, the State colleges of agriculture and experiment stations,
and many State and local organizations interested in main-
taining, conserving, marketing, and distributing the food
supply.

For collecting original data the bureau has two main
sources of information—voluntary reporters and salaried
field agents. The voluntary force comprises 33,743 township
reporters, one for each agricultural township; 2,752 county
reporters, who report monthly or oftener on county-wide
conditions, basing their estimates on personal observation,
inquiry, and written reports of aids, of whom there arec
about 5,500; 19 special lists, aggregating 137,000 names, who
report on particular products, such as live stock, cotton, wool,
rice, tobacco, potatoes, apples, peanuts, beans, and the like;
and 20,160 field aids, including the best informed men in
each State, who report directly to the salaried field agents
of the bureau. The total voluntary staff, therefore, num-
bers approximately 200,000, ani average of about 66 for each
county and 4 for each township. The reporters, as a rule,
are farmers. They serve without compensation, and are
selected and retained on the lists because of their knowledge
of local conditions, their public spirit, and their interest in
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the work. All except county and field aids report directly
~ to the bureau, and each class of reports is tabulated and
-averaged separately for each crop and State.

The bureau has 42 salaried field agents, one stationed per-
manently in each of the principal States or group of small
States, and 11 crop specialists. These employees are in the
‘classified civil service. All have had some practical experi-
ence in farming. Most of them are graduates of agricultural
colleges, and are trained in statistical methods and crop esti-
mating. They travel approximately three weeks each month,
the fourth week being required for tabulating and summariz-
ing the data collected. They send their reports directly to
~ the Department in special envelopes or telegraph them in
code. These are carefully safeguarded until the Crop Re-
port is issued.

Additional information is secured from the Weather Bu-
reau, the Bureau of the Census, State tax assessors, thrashers,
grain mills and elevators, grain transportation lines, the
principal live-stock markets, boards of trade and chambers
of commerce, growers and shippers’ associations, and various
private crop estimating agencies. Specific reports from the
- field service are assembled in Washington, tabulated, av-
eraged, and summarized separately for each source, each
crop, and each State. The resulting figures are checked
against one another and against similar data for the previous
month, for the same month of the previous year, and for the
average of the same month for the previous 10 years; and a
separate and independent estimate for each crop and State
is made by each member of the crop reporting board, after
which the board agrees upon and adopts a single figure for
each crop and State.

This, in brief, is an outline of the orgamzatlon and system
which has been developed in the Department through more
than half a century of experience in crop estimating, and in-
dicates the care and thoroughness with which Government
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crop reports are prepared. Because the monthly Govern-
ment crop reports and annual estimates are fundamentally
important as the basis of programs of the Department and
the State colleges of agriculture for crop and live-stock pro-
duction, marketing, distribution, and conservation, for the
promotion of agriculture as an industry, for the guidance of
individual farmers, for appropriate national and State legis-
lation affecting agriculture and the food supply, it is believed
that the crop-reporting service should be strengthened. This
should be done through estimates by counties as well as by
States. Then a near approach to census completeness and
accuracy could be made, especially with reference to crop
acreages and numbers of live stock; a clearer differentiation
between total production and the commercial surplus would
be possible, and the Department would be better able to an-
alyze, chart, and report country and world-wide agricultural
conditions with special reference to surplus and deficient
crop and live stock production.

SEED-GRAIN LOANS IN DROUTH AREAS.

Acting upon urgent representations that many wheat
growers in certain sections of the West who lost two suc- -
cessive crops by winter killing and drouth had exhausted
their resources and might be compelled to forego fall plant-
ing and, in some cases, to abandon their homes unless im-
mediate assistance was extended, the President, at my sug-
gestion, on July 27 placed $5,000,000 at the disposal of the
Treasury Department and the Department of Agriculture
to enable them to furnish aid to that extent. The primary
object of this fund was not to stimulate the planting of an
increased fall acreage of wheat in the severely affected drouth
areas, or even necessarily to secure the planting of a normal
acreage, but rather to assist in tiding the farmers over the
period of stress, to enable them to remain on their farms,
and to plant such acreage as might be deemed wise under all



Report of the Secretary. 47

conditions, with a view to increase the food supply of the
Nation and to add to the national security and defense. It
was distinctly not intended to be used to stimulate the plant-
ing of wheat or any other grain where such planting is not
wise from an agricultural view and where other crops or
activities are safer.

The Federal land banks of the districts embracing the

affected areas were designated as the financial agents of the
Government to make and collect the loans.. The coopera-
tion of local banks was sought and secured in the taking
of applications and in the temporary financing of farmers
pending advances of Federal funds upon approved appli-
cations and the execution of necessary papers.
. Assistant Secretary G. I. Christie was designated to
represent the Department of Agriculture in the Northwest,
and Mr. Leon M. Estabrook, Chief of the Bureau of Crop
Estimates, in the Southwest, in organizing the work and
approving seed-loan applications. These officers were in-
structed to cooperate fully with the land banks in their dis-
tricts acting for the Treasury Department. Several agrono-
mists and field agents were detailed to assist each of this
Department’s representatives. The Northwest district in-
‘cluded the western portion of North Dakota and portions of
Montana and Washington; the Southwest district, portions
of western Kansas, Oklahoma, Texas, and eastern New
Mexico. Early in August headquarters were established at
Great Falls, Mont., and at Wichita, Kans. Conferences were
held with specialists of the State colleges of agriculture, and
a list of counties was agreed upon in which it was deemed
wise to make loans. County agents represented the De-
partment of Agriculture in each county and, with the as-
sistance of local inspection committees made up of mem-
bers of county farm bureaus and county councils of defense,
inspected. the. fields and verified the sworn statements of the
applicants.
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Loaus were made only to farmers who, by reason of two
successive crop failures resulting from drouth in the com-
munity, had exhausted their commercial credit. A limit of
$3 an acre on not more than 100 acres was fixed. The
farmers agreed to use seed and methods approved by the
Department. They signed a promissory note for the amount
of the loan, with interest at the rate of 6 per cent, payable
in the fall of 1919, and executed a mortgage giving the Gov-
ernment a first lien on the crop to be grown on the acreage
specified. Furthermore, provision was made for 4 guarantee
fund, each borrower agreeing to contribute 15 cents for each
bushel in excess of a yield of 6 bushels per acre planted
under the agreement. A maximum contribution of 75’ cents
per acre was fixed. The object of this fund is to safeguard
the Government against loss. If it exceeds the loss it will
be refunded pro rata to the contributors.

The demands for assistance were smaller than had been
represented or anticipated. Estimates and suggestions for
appropriations ranging from $20,000,000 to"$40,000,000 had
been- made. "Approximately 1,835 applications were ap-
proved in the Northwest for a total of $371,198, and in the
Southwest 8,806 for $2,025,262, or a total of 10,641 applica-
tions, involving $2,396,460. The number and amount for
each State are:

State. Number. | Amount.

MOMEATIA - < e e e e eeeeeee e e ee e e e e e e e aaaanns 1,480 $300,919
North Dakota. e e e it 338 65,944
WaShingtom. . ..o e veee ittt e ce e eeaaa 17 4,335
OXAS .« e e e cameam o e aa e e eaeeaa e aeeeeaanaanaas 1,336 { 292,651
KANSAS e v ememaeameamaaneannanss U UPPRS 3,531 943,147
L0471 170 - M 3,852 773,271
NOW MOXICO. . ¢ vaeurnenae i maeaaecee e e e e aaaccanaaanas © 87 16,193

L 7 10641 | 2,39, 460

It was recognized that there were farmers in the North-
west who would probably be in even more urgent need of
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assistance for their spring operations. As soon as it was
seen that there would be a considerable unexpended balance
from the fall planting activities, announcement was made
that it would be expended for the spring planting of wheat.
Since the cost of seeding spring wheat is greater than that
for the fall, it was indicated that the loan would be made on
the basis of $5 an acre, with a limitation of 100 acres. It
- appears from a survey of the situation that the remainder of
the fund will take care of the urgent cases.

The spirit of the farmers in both sections was exception-
ally fine. Only those seem to have sought aid who could not
otherwise remain on their farms and continue their opera-
tions. The number who appeared permanently to have
abandoned their homes was relatively small. A considerable
number of the men found temporary employment either in
the industries of the West or on transportation lines, earning
enough to provide for the subsistence of their families and
to carry their live stock through the winter.

THE FARM-LABOR SUPPLY. -

- The Department of Agriculture continued throughout the

year to give earnest attention to the securing and mobiliza-
tion.of an adequate supply of farm labor. It maintained its
representatives, stationed in each State in the spring of 1917,
and perfected its own organization, enlisting the more active
cooperation of the county agents and other extension workers.
It more fully coordinated its activities with the Department
of Labor, a representative of this Department having been
designated a member of the War Labor Policies Board which
was created by the President. It also aided the War Depart-
ment in connection with the classification of agricultural
registrants. Special efforts were made, beginning early in
the year, to impress upon the residents of urban communities
the necessity of aiding farmers in the planting and harvest-

ing of their crops. The response to appeals along this line
98911°—YBK 1918—4
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was generous. In Kansas, for example, where the situation
was especially difficult, the reports indicate that more than
45,000 workers were supplied to farmers to assist in the
wheat harvest. The potato crop in two counties in Texas
was saved through the aid of the business men in the local
communities, and in Illinois 85,000 workers were registered
for harvest work. Many other examples could be cited, but
the results of all these activities are clearly indicated by the
fact that, although the largest acreage on record was planted,
the great crops of the year were harvested under difficulties
not appreciably greater than those in normal times.

PUBLICATION AND INFORMATION WORK.

The dissemination of useful and timely printed informa-
tion in relation to agriculture is one of the prime functions
of the Department. This is the task primarily of the Di-
vision of Publications and the Office of Information. It has
reached great proportions. There were published during the
~ year 2,546 documents of all kinds, the editions of which ag-
gregated 97,259,399 copies, an increase of more than 51.6
per cent over the output of last year. This includes 341
earlier publications, the editions of which totaled 19,947,500,
reprinted to supply the continuing demand, and 28,258,500
copies of emergency leaflets, pamphlets, posters, and the like
issued in connection with the efforts of the Department to
stimulate production. All previous records with regard to
new Farmers’ Bulletins were broken, 130 new bulletins in
. this series having been issued, the editions of which aggre-
gated 10,815,000 copies. Of the 236 bulletins reprinted to
supply the continuing demand, the editions reached 10,884,000
copies. The total issues of the bulletins i in this series, there-
fore, amounted to 21,699,000 copies.

Noteworthy improvement in the character, form, and gen-
eral appearance of the bulletins was accomplished during the
year. Many of the earlier bulletins were revised and re-
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duced, all extraneous matter eliminated, specific and positive
statements substituted, and reprinted with attractive cover
designs and text illustrations.

INFORMATION SERVICE,

To meet the increasing needs of the Department for pub-
licity in its campaigns to stimulate food production and
conservation, the services to the press of the country were
largely extended. In addition to furnishing information to
farmers through the agricultural and rural press, the De-
partment has found it wise to present to people of the cities
accurate statements of its recommendations and advice on
the distribution and saving of food materials; and the work
of the Department was enlarged to this end. An illustrated
weekly news service is now furnished on request to 3,200
dailies and weeklies, which set the type in their own offices,
through plate-making concerns to 250 papers, and to 4,000
smaller weeklies in ready print, a total of 7,450 publications.
It is probable that this service reaches 15,000,000 to 20,000,000
readers weekly. A home-garden series and a canning-drying
series were distributed in much the same manner.

The Weekly News Letter, enlarged from 8 pages to 16
pages on occasions, has a circulation of 130,000. It reaches
newspapers and other publications, Federal and State agri-
cultural workers and cooperators, agricultural leaders, libra-
ries, and chambers of commerce. As the official organ of the
Department, it carries material intended to further national
agricultural campaigns and publishes official statements.
Popular articles discussing the experimental results of and
advice on agricultural methods also are used in more de-
tail than in other departmental news channels.

Through its mimeographed news service, the Department
furnishes daily, or as the necessity for prompt distribution
demands, timely information regarding its activities to press
associations, correspondents, newspapers, agricultural jour-
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nals, and specialized publications generally or locally. By
reason of its increased activities, the amount of material
supplied through this channel in the last year has been ap-
proximately doubled.

Conferences were held with agricultural editors to deter-
mine how the Department could better aid them, to acquaint
them with its production programs and purposes, and to
obtain their suggestions and enlist their cooperation. The
needs of the farm press also were ascertained in an extensive
questionnaire in which editors were invited to indicate their
requirements in detail and to give other information useful
to the Department in further developing its agricultural
* press service. During the year a reclassification of mailing
lists was completed.. The lists as now established provide
for more intelligent distribution of material generally and
locally and make it easier to avoid unnecessary duplication
and waste.

EXHIBITS.

At present the Department of Agriculture is the only ex-
ecutive department maintaining an Office of Exhibits. Its
purpose is to centralize the administration of the exposition
services of the Department and to secure uniformity of prac-
tice in designing and displaying its educational exhibits.
During the past year this work developed along lines con-
nected with the stimulation of-food production and conserva-
tion. The demands for exhibits from fair associations and
similar organizations were so great that it was impossible
fully to meet them. '

During the fiscal year ended June 30, 1918, the Depart-
ment made, through the Office of Exhibits, over 80 exhibi-
tions and demonstrations relating to food production, con-
servation, and distribution. These exhibitions covered a
wide range of territory, from New England to Florida and
California, and brought the work of the Department to the
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direct attention of more than 3,000,000 people. At a number
of these fairs the Department’s exhibits occupied areas of
5,000 square feet or more, and the attendance ran from 150,-
000 to 950,000.

In response to a widespread popular request for war ex-
hibits at the larger fairs, the Secretary of Agriculture, on
April 5, 1918, addressed a communication to the Secretaries
of War, Navy, Interior, and Commerce Departments, and to
the Food Administration, and invited a conference of repre-
sentatives from those Departments to work out, with officers
of the Department of Agriculture, a coordinated plan of ac-
tion. This resulted in the formation of a Joint Committee
on Government Exhibits, composed of representatives from
each of the Departments named. The expert on exhibits of
this Department was made thairman of the committee. A
plan was evolved and executed to send an impressive joint
Government exhibit to 87 State and other fairs and expo-
sitions. It is believed that this exhibit was of the highest
" value in educating and stimulating the people to greater in-
dustrial activities, to larger agricultural production, and to
a broader and deeper appreciation of their country and Gov-
ernment. '

MOTION PICTURES.

The dissemination of information by means of motion
pictures, which hitherto has been conducted only on an ex-
perimental basis, was, by action of Congress, given a definite
allotment of funds, which enabled the Department to under-

take the systematic development of this activity. Films
prepared in the Department’s laboratory were used very ef-
fectively in connection with its efforts to recruit farm labor,
“encourage the preservation of perishable fruits and vege-
tables, prevent forest fires, and stimulate agricultural pro-
duction. They were shown, through the extension service,
to approximately 500,000 people at demonstration meetings,
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county and State fairs, schools, churches, and municipal
gatherings, and, by arrangement with one of the commercial -
companies, to about 4,000,000 people at motion-pictuie
theaters. The film companies actively cooperated with the
Department and rendered valuable assistance by placing in-
formation and appeals of an emergency character before the
patrons of the theaters served by them.

PURCHASE AND DISTRIBUTION OF NITRATE OF SODA.

The food control act, which authorized the President to
procure and sell nitrate of soda to farmers at cost for the
purpose of increasing production, appropriated $10,000,000
for that purpose. By direction of the President, the War
~ Industries Board made arrangements for the purchase of the

nitrate and the Secretary of Agriculture for its sale and
distribution. The Bureau of Markets was designated as the
agency to handle the work for the Department.

Contracts were made for the purchase of about 120,000
short tons of nitrate, and arrangements were effected through
the Shipping Board to secure tonnage for transporting it
from Chile. A selling price of $75.50 on board cars at port

~of arrival was announced in January, 1918, and farmers
were given an opportunity to make applications through the
county agents and committees of local business men ap-
pointed for the purpose. Applications for amounts totaling
more than 120,000 tons were received from 75,000 farmers,
who asked for lots ranging from one-tenth of a ton to more
than 100 tons. On account of the lack of available shipping
it was possible to bring in, up to June 30, 1918, only about
75,000 tons, practically all of which actually was sent to
farmers by that date.

Some of the nitrate was shipped dlrect to farmers, but the
greater part was consigned to county distributors in the
counties requiring large quantities. These distributors were
appointed when it became evident early in the year that, on
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account of the lack of vessels, sufficient nitrate would not
arrive in time to make complete delivery during the period
of greatest need. Through them it was possible to make
quick and equitable distribution and to save farmers the
interest on deposits required for payments, since shipments
for the county were made to the distributors on sight draft
with bill of lading attached and distribution was made by
them to the farmers. On June 80, there remained in Chile
between 39,000 .and 40,000 short tons of nitrate for which
the Department had been unable to secure transportation to
this country from the Shipping Board.

HIGHWAY CONSTRUCTION.

Considerably in advance of the highway construction sea-
son of 1918 steps were taken to conserve money, labor, trans-
portation, and materials in highway work and at the same
time to facilitate the progress of really essential highway
projects. . ’

In connection with the Federal aid road work, a letter
was addressed to each State highway department asking
that a program of Federal aid construction be submitted at
the earliest possible date, in which would be included only
those projects which the State highway departments con-
sidered vitally necessary to the transportation facilities of
the country. ~Such programs were submitted by all of the
States, and evidence of the thoroughness with which high-
way projects were considered is disclosed in the statement
that, while $14,550,000 were available for expenditure on
post roads from the passage of the act, only $425,445 were
paid from Federal funds on all projects. Projects, however,
were approved for each State involving sufficient amounts to
protect the States in their apportionments.

At the same time a cooperative arrangement was effected,
at the request of the Capital Issues Committee, under which -
engineers of the Department were made available for in-

“t
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specting and reporting upon proposed highway, irrigation,
and drainage bond issues. This work assumed considerable
proportions almost immediately. Inspections were made of
126 highway projects, involving bond issues to the amount
of $49,276,366; irrigation projects to the number of 25, in-
volving $18,279,060; and drainage bonds to the number of
30, involving $19,356,970, or total bond issues of $86,912,396.
In view of the enormous amount of bituminous materials,
comprising oils, asphalts, and tars, used in highway work,
and particularly in highway maintenance, it became early in
the season a matter of much concern as to what effect the
conservation of fuel oils and tars would have upon the vitally
important problem of highway maintenance. Accordingly,
the matter was taken up with the Fuel Administration and
an arrangement perfected whereby the highways of essential
importance should receive enough bituminous material to -
provide for adequate maintenance and, where necessary, to
permit construction and reconstruction. The cooperation
became actively effective on May 13, 1918. From that time
until the close of the fiscal year 2,235 applications, calling for
75,000,000 gallons of bituminous material, were received
from States, counties, and municipalities, and of this amount
approval was given and permits issued for 58,000,000 gallons.
A short time before the close of the fiscal year, however, this
cooperation was merged into the larger activities of the
United States Highways Council.

UNITED STATES HIGHWAYS COUNCIL.

In order to coordinate the activities of various Govern-
‘ment agencies so far as they relate to highways; to better
conserve materials, transportation, money, and labor; to
eliminate delays and uncertainties; and to provide positive
assistance in carrying on vitally essential highway work, I
requested each of the Government departments and adminis-
trations interested to name a representative to serve on a
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council to deal with highway projects during the period of
the war. As a result, the United States Highways Council,
consisting of a representative from the Department of Agri-
culture, the War Department, the Railroad Administration,
the War Industries Board, and the Fuel Administration, was
formed in June. During the first four months of its exist-
ence, the council passed upon about 5,000 applications, in-
volving nearly 4,000,000 barrels of cement, 8,250,000 tons of
stone, 1,140,000 tons of gravel, 1,207,000 tons of sand, over
77,000,000 brick, and nearly 20,000,000 pounds of steel, and
140,000,000 gallons of bituminous materials.

" FOREST FIRES.

Protection of the forests against disastrous fires proved an
exceptionally difficult task. An unusual strain was imposed
on an organization somewhat depleted in numbers and much
weakened by the loss of many of its most experienced men.
Added to this was the difficulty of securing good men for
temporary appointment as guards during the fire season and
bodies of men for fighting large fires. An unusually early
and severe dry season caused the outbreak of serious fires
before the summer protective organization was fully ready
for them. Some embarrassment in meeting the situation was
caused by the failure of the annual appropriation act to pass
_Congress until after the fire season was virtually over. Ordi-
narily, expenditures during the summer months are greater
than those for the remainder of the fiscal year. Therefore,
the sums available under the continuing appropriation of
one-sixth of the annual appropriation for the preceding year
“to cover the months of July and August were insufficient to
meet the situation. Relief was furnished by the President,
who placed $1,000,000 at my disposal as a loan from his
emergency fund. Tt may be necessary to seek from Congress
again a deficiency appropriation of $750,000.
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The greater part of the extra outlay for fire fighting was
on a relatively small number of forests in the Northwest
which present conditions of great difficulty. These forests
for the most part are rugged, unbroken wilderness. While
the Forest Service for years has been attempting to develop
a system of communications in the form of trails, telephone
lines, and roads to facilitate the early discovery of fires and
quick action to extinguish them, the funds available for con-
struction work have been too limited to permit of rapid
progress. There is no resident population at hand to draw
upon for fire fighters, so that when large fires develop forces
must be organized in towns and cities scores if not hundreds
of miles away, transported by railroad to the points nearest
the fire, sent long distances into the woods, and there pro-
vided with equipment and food by pack trains. The inevi-
table result of such conditions is that fires which in other
regions would be quickly put out, gain headway, burning,
perhaps, for several days before the effort to bring them
under control can begin. There should be provision for
pushing more rapidly the improvement work on these for-
ests, for a greater number of forest guards, and for the
earlier organization of the protective system each fire season.
For these purposes, the estimates submitted to Congress in-
clude increases for specific forests totaling $230,808.

WATER POWER.

~ In my report of last year I emphasized the need of water-
power legislation and, since three departments would be di-
rectly involved, suggested that it contain a provision for an
administrative commission composed of the Secretaries of
War, the Interior, and Agriculture. After prolonged con- .
sideration by a special water-power committee, a measure
was drafted and was passed by the House of Representa-
. tives. Its early enactment into law would remove many
uficertainties in the water-power situation and would di-
rectly conduce to the public interest.
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RECENT LEGISLATION AND DEVELOPMENT.

The last five years have been especially fruitful of legis-
lation and of its practical applicatidn for the betterment of
agriculture. Special provision was made for the solution of
problems in behalf of agriculture, embracing marketing and
rural finance. The Bureau of Markets, unique of its kind
and excelling in range of activities and in financial support
any other similar existing organization, was created and is
rendering effective service in a great number of directions.
‘Standards for staple agricultural products were provided
for and have been announced and applied under the terms of
the cotton futures and grain standards acts. Authority to
license bonded warehouses which handle certain agricultural
products was given to the Department, and the indications
are that, with the return of normal conditions the operation
of the act will result in the better storing of farm products,
the stabilization of marketing processes, and the issuance of
more easily negotiable warehouse receipts. The agricultural
extension machinery, the greatest educational system ever
devised for men and women engaged in their daily tasks, had
very large and striking development. The Federal aid road
act, approved shortly before this country entered the war,
resulted in legislation for more satisfactory central highway
agencies in many States and the systematic planning of road
systems throughout the Union. To-day each State has a

‘ highway authority, with the requisite power and with ade-
quate funds to meet the requirements of the Federal measure.
The Federal reserve act, which has benefited every citizen
through its influence on banking throughout the Union, in-
cluded provisions especially designed to assist the farming
population. It authorized national banks to lend money on
farm mortgages and recognized the peculiar needs of the
farmer by giving his paper a maturity period of six months.
This was followed by the Federal farm loan act, which
created a banking system reaching intimately into the rural
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districts and operating on terms suited to the farm owners’

needs. This system began operations under the troubled
conditions of the world war, and its activities were impeded
by the vast changes incident to the entry of this country into
the conflict. But, in spite of these difficulties, it has made
remarkable headway, and there is little doubt that, after the
return of peace, its development will be rapid and will more
than fill the expectations of the people.

FURTHER STEPS.
PERSONAL CREDITS,

It still seems clear that there should be provided a system
of personal-credit unions, especially for the benefit of indi-
viduals whose financial circumstances and scale of operations
make it difficult for them to secure accommodations through
the ordinary channels. Organized commercial banks make
short-term loans of a great aggregate volume to the farmers
of the Nation possessing the requisite individual credit, but
there are many farmers who, because of their circumstances,
are prevented from securing the accommodations they need.
An investigation by the department to determine the extent
to which farmers in the Southern States.were dependent
upon credit obtained from merchants revealed the fact that
60 per cent of them were operating under the “advancing
system.” The men I have especially in mind are those whose
operations are on a small scale and who are not in most
cases intimately in touch with banking machinery, who know
too little about financial operations, and whose cases usually
do not receive the affirmative attention and sympathy of the
banker. Such farmers would be much benefited by member-
ship in cooperative credit associations or unions.

Of course, there are still other farmers whose standards
of living and productive ability are low, who usually culti-
vate the less satisfactory lands, who might not be received
for the present into such associations. This class peculiarly



Report of the Secretary. 61

excites interest and sympathy, but it is difficult to see how
any concrete financial arrangement will reach it immedi-
ately. The great things that can be done for this element

of our farming population are the things that agricultural
~ agencies are doing for all classes but must do it with peculiar
zeal. The approach to the solution of its difficulty is an edu-
cational one, involving better farming, marketing, schools,
health arrangements, and more sympathetic aid from the
merchant and the banker. If the business men of the towns
"and cities primarily dependent on the rural districts realize
that the salvation of their communities depends on the devel-
opment of the back country and will give their organizing
ability to the solution of the problem in support of the plans-
of the organized agricultural agencies responsible for leader-
ghip, much headway will be made.

The foundation for effective work in this direction is
_the successful promotion of cooperative associations among
farmers, not only for better finance but also for better pro-
duction, distribution, and higher living conditions. These
activities are of primary importance. At the same time, it
is recognized that such cooperation can not be forced upon
a community, but must be a growth resulting from the volun-
teer, intelligent effort of the farmers themselves.

The Department has steadily labored especially to promote
this movement by conducting educational and demonstra-
tional work. Field agents in marketing have been placed in
most of the States to give it special attention, and the county
agents and other extension workers have rendered, and will
continue to render, valuable assistance. The operations of
the Farm Loan Board, especially in promoting the creation
of its farm-loan associations, should be influential and highly
beneficial.

What further can be done by the Federal Government
directly to stimulate personal-credit unions it is difficult to
outline. This matter has received consideration at the hands
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of many experts and was thoroughly canvassed by a joint
committee of Congress. The conclusion, up to the present,
seems to be that the field is one primarily for the States to
occupy through sound legislation. During the last five years
State laws, more or less adapted to the purpose, have been
enacted in Massachusetts, New York, Rhode Island, Wiscon-
sin, Texas, North Carolina, South Carolina, Utah, and Ore-
gon. Under these -about 125 associations have been organ-
ized, but the larger percentage of them have been formed
by wage earners in urban centers. The attempt to develop:
strictly rural credit bodies has met with somewhat more suc-
cess in North Carolina than elsewhere. In this State the
work of promoting and supervising such organizations was
placed in charge of an official in the Division of Markets and
Rural Organization of the State College of Agriculture.
The law of this State was enacted in 1915, and at present 18
credit unions, all of them rural, are in operation. It is note-
worthy that the North Carolina law makes special provision
for educational and demonstrational activities. -

In 1917 the Bureau of Markets prepared a tentative form
of a model State personal credits law. This was published
in its Service and Regulatory Announcements. In it were
embodied the best views on the subject, but it was submitted
merely as a tentative plan. )

The Department, with its existing forces and available
funds, will continue to foster the cooperative movement and
" to keep in close touch with the Federal Farm Loan Board.

LAND SETTLEMENT.

Interest in land for homes and farms increases in the Na-
tion as the population grows. It has become more marked
as the area of public land suitable and available for agri-
culture has diminished. It is intensified at the present time
by reason of the suggestion and desire that returned soldiers
and others who may wish to secure farms shall have an op-
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portunity to do so under suitable conditions. It finds ex-
pression, too, in discussions of the number of tenant farmers
and in its meaning and significance.

That there is still room in the Nation for many more
people on farms is clear. The United States proper contains
about 1,900,000,000 acres of land, of which an area of 1,140,
000,000 acres, or 60 per cent, is tillable. Approximately

- 867,000,000 acres, or 32 per cent, of this was planted in crops
in 1918, In other words, for-every 100 acres now tilled 300
acres may be utilized when the country is fully settled. Of
course, much of the best land, especially that most easily
brought under cultivation and in reasonably easy reach of
large consuming centers, is in use, though much of it, pos-
sibly 85 per cent, is not yielding full returns. Extension of
the farmed area will consequently be made with greater ex-
pense for clearing, preparation, drainage, and irrigation,
and for profitable operation will involve marketing arrange-

ments of a high degree of perfection and the discriminating .

selection of crops having a relatively high unit value.

- Increased production can therefore be secured in two
ways, namely, through the use of more land and through the
adoption of improved processes of cultivation of all land
and of marketing. The latter involves the general ap-
plication of the best methods used by the most skillful
farmers and urged by experienced, practical, and scientific
experts. It will necessitate seed selection and improvement,
plant and animal breeding, soil development through rota-
tion, the discriminating use of fertilizers, the control and
eradication of plant and animal diseases, good business prac-
tice and thrift, and many other things. It means that farm-
ing must be profitable and that society must be willing to
pay the price. Under no other condition can farming ex-
pand. It means, too, that only as many will or need stay on
farms as may be necessary to supply what the consumers
will take at prices which will justify production. Many
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people speak as if they thought there should be no limit to
the number engaged in agriculture or to production of crops.
The farmer must consider his balance just as much as any
other business man. The number of individuals remaining
in the farming industry will, in the long run, continue to
adjust itself roughly to the economic demand and will in-
crease as it expands or as relative economies are effected.

To a certain extent, we are still pioneering the continent,
agriculturally and otherwise, and are still exporters of food,
feedstuffs, and materials for clothing. With wise foresight
and increased employment of scientific practice, under the
stimulation of intelligent agencies, we can take care of and
provide for a very much larger population under even more
favorable circumstances and in greater prosperity. This is
the task to which the Nation has set itself and indicates the
responsibility resting upon each individual, and especially
upon the farming population and State and Federal agencies
responsible for leadership. We have, up to the present, suc-
ceeded in this enterprise. In the years from 1900 to 1915
the Nation gained a population of approximately 22,000,000,
and they have been fed and clothed in large measure from
domestic sources. It is estimated that in the years from 1915
to 1918 the population increased by 8,200,000, of which a
very small part was from immigration. We shall, perhaps,
gain as many more in the next 15 or 20 years, even if the
rate of immigration should not be maintained, for the nat-
ural growth in recent years, averaging about three-fourths
of a million a year, shows an upward tendency.

It would be desirable to facilitate land settlement in more
orderly fashion. This can be effected in a measure by sys-
tematic effort on the part of the Federal Government, the
States, and the several communities through appropriate
agencies to furnish -more reliable information, intelligent
guidance, and well-considered settlement plans. The Nation
has suffered not a little from irresponsible and haphazard
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private direction of settlement. In many sections, especially
in the newer and more rapidly developing ones, the situation
has been complicated by the activities of promoters whose
main concern was to dispose of their properties. They too
frequently succeeded in attracting farmers to localities re-
mote from markets where they either failed to produce crops
or met with disaster through lack of market outlets or ade-
quate marketing arrangements. ' .

It is particularly vital that, by every feasible means, the
processes of acquiring ownership of farms be encouraged
and hastened. This process is real in spite of appearances to
the contrary. It has been too generally assumed and repre-
sented that tenancy has increased at the expense of ownership
and that we are witnessing agricultural deterioration in this
direction. Tenancy does present aspects which should cause
great concern, but its bright sides have not been sufficiently
considered. The situation does ‘not warrant a pessimistic
conclusion. In the 30_1years‘ from 1880 to 1910 the number
of farms in the United States increased from 4,009,000 to
6,362,000, the number of these owned from 2,984,000 to
4,007,000, a gain of 1,023,000, or 34.3 per.cent, and the num-
‘ber operated by tenants from 1,025,000 to 2,355,000, a gain
of 1,330,000, or 129.9 per cent. But in 1910, five-eighths of
the farms and 68 per cent of the acreage‘qf all land in farms
were operated by ‘owners and 65 per cent of the improved
land. The number of farms increased faster than the agri-.
cultural population. The only class not operating farms
who could take them up were the younger men, and it is
largely from them that the class of tenants has been recruited.

In a recent study of the cases of 9,000 farmers, mainly in
the Middle Westéern States lying in the Mississippi Valley,
it was found that more than 90 per cent were brought up on
farms; that 314 per cent remained on their fathers’ farms
until they became owners and 27 per cent until they became

tenants, then owners; that 131 per cent passed from wage
98911°—YBK 1918——5+6
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earners to ownership, skipping the tenant stage; and that

18 per cent were first farm boys, then wage earners, later

tenants, and finally owners. It is stated, on' the basis of

census statistics, that 76 per cent of the farmers under 25

years of age are tenants, while the percentage falls with

age, so that among those 55 years old and above only 20 per

- cent are tenants. In the older sections of the country (ex-
cept in the South, which has a large negro population), that
is, in the New England and Middle Atlantic States, the
tenant farmers formed a smaller proportion in 1910 than in
1900. This is also the case with the Rocky Mountain and
Pacific Divisions, where there has been a relative abundance
of lands. The conditions on the whole, therefore, are not in
the direction of deterioration but of .improvement. The
process has been one of emergence of wage laborers and sons
of farmers first to tenancy and then to ownership.

The legislative steps that have been taken to promote better
credit terms for farmers will have a tendency to hasten this
process. The operation of the farm-loan system, through ar-

" rangements by which those who have'sold lands take a sec-
ond mortgage subordinate to the first'mortgage of the farm-
land banks, carrying a relatively Tow rate of interest, will
have a beneficial influence. If further developments can be
made through the application of the principle of cooperation,

~ especially in the formation of personal-credit unions, the
conditions will be more favorable. In the meantime special
attention and study should be given to the terms of tenancy,

“including the lease contract, with a view to increase the in-
terest both of the landlord and of the tenant in soil improve-
ment and to make sure that there is an eaultable division of

“the income.

FURTHER IIGHWAY DEVELOPMENT.

Cooperative construction road work under the Federal aid
act will be resumed in full measure and be vigorously prose-
cuted at the earliest possible moment. At the close of the
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fiscal year approximately $14,000,000 covered by project
‘agreements were still available for expenditures from Federal
and State funds, and immediately thereafter the Federal ap-
propmatlon of $15,000,000 for the fiscal year 1919 also be-
came available. Project statements not yet reaching the
stage of agreements, involving $28,000,000 from all sources,
have been approved, making an aggregate, for projects either
definitely or tentatively agreed upon, of $42,000,000. The
part of this sum from Federal funds is approximately $16,-
000,000, leaving uncovered approximately $14,000,000. If
the State contributions for cooperative work continue in the
same proportion, there will become available from them ap-
proximately $20,000,000, or a total uncovered, I'ederal and
State, of $34,000,000. It seems clear, therefore, that if the
work proceeds without any undue restriction, its volume will
be represented by the cooperative expenditure of over $70,-
000,000 during this fiscal year. For the fiscal year 1920 there
will be available $20,000,000 of Feder_al funds, which will
doubtless be met by a larger contribution from State sources.
The activities should promptly be resumed because good
roads are essential not only for the promotion of better
marketing, the fuller utilization of farm labor, larger and
more economical production and orderly distribution, but
also for the development of a richer and more attractive
rural life. Their- importance to urban communities and to
industry and trade in general is obvious, but there is also a
consideration of an emergency nature which would prompt
vigorous action. In the transition from war to peace there
will doubtless be a period in which some laborers engaged in
war industries and men released from the Army will be seek-
ing new tasks and, so far as governmental intervention is
concerned, the tasks on which they may be employed should
be of the highest public utility.
Public works would furnish suitable employment for many
unemployed men, and among such enterprises there are few
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kinds whose construction is better worth expanding and
pressing than public roads. Many of the States will prob-
ably engage in road building as in normal times from funds
which they may have available in addition to those pledged
to meet requirements of the Federal law. Cities also will
resume operations in this field, but, in view of the transi-
tional difficulties, we should not depend solely on activity
under existing law and financial provisions. An additional
appropriation from the Federal Treasury, to be expended
through this Department, for highway construction would
seem to be desirable and fully warranted, and such action is
suggested for urgent and serious consideration. If ample
funds are made available to the Department, they should be
expended on projects selected after consultation with the
Federal Departments interested, especially War, Commerce,
and Post Office, as well as with the State central highway
authorities.

' STOCKYARDS AND PACKING HOUSES.

* Under the authority conferred upon the President by the
food-control act, substantial progress-was made by the De-
partment of Agriculture in the regulation and supervision of
stockyards and of commission men, traders, order buyers,
packers, and others handling or dealing in live stock in or in
connection with stockyards. The important results already
accomplished in the improvement of live-stock marketing
conditions, and in the elimination of many uneconomic and
unfair market practices, demonstrate the effectiveness of the
form of control which has been exercised under the war
power and the desirablity of continuing it or a smilar form
of supervision. Not only the stockmen who patronize these
great centers of live-stock trade, but also some members of
the trade themselves, have recognized the possibilities for -
betterment of marketing conditions through their regulation
by the Department, utilizing its corps of supervisors clothed
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with the requisite authority. Besides the protection thus
extended to consignors of live stock for sale at the markets,
the opportunity is afforded for improvement in methods,
facilities, and trade practices incident to the handling and
sale of live stock involving many millions of dollars daily.
 Closely associated with the supervision of live-stock mar-
kets is the problem of a similar authority over the slaughter-
ing, meat-packing, and related interests which are centered
at the principal live-stock markets. Under the regulations
applied to meat-packing establishments by the Food Ad-
ministration, limitations have been placed on profits on
meats and by-products handled by these establishments, the
installation of uniform accounting systems has progressed
with comparative rapidity, and the centralization of control
by a small group of packers has been materially checked.
The economic welfare of meat production and distribution
would be promoted by the continuation and development in
some form of the supervision over the packing industry.
Such control should be closely coordinated with that over
the. live-stock markets. =There is need, in connection with
this supervisory system, of a central office to which packing
concerns should be required to report currently in such form'
and detail that it would be constantly informed concerning
their operations. Such an arrangement would afford pro-
tection to. producers and consumers. :

The restoration and maintenance of conditions which will
* justify confidence in the live-stock markets and meat-pack-
ing industry is the greatest single need in the present meat
situation in the United States. It seems desirable, therefore,
that the necessary legislation be enacted at the earliest pos-
sible moment. The assurance of open competition and the
stabilizing of prices in the live-stock markets, the elimina-
tion of evil practices, the adjustment of charges for market
services, and the restoration of confidence in market condi-
tions generally, apparently require three remedies, namely,
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regulation, information, and voluntary cooperation. Fed-
eral regulation, organized and administered as indicated
above, exercised in close harmony with the regulatory bodies
of the various States, is the most essential feature. Constant;
publicity, under Government direction, of current market
prices, supplies, movements, and other conditions pertaining
to the marketing of live stock, meats, and animal by-products,
would add immeasurably to the effectiveness of any form of
regulation. It would also be a means of stabilizing the mar-
keting of live stock and its products and of making available
the information required by producers and distributors for
the most intelligent and economical marketing of their prod-
ucts. Progress already has been made in the creation of ma-
chinery for such service at market centers in all parts of the
United States. Legislative authority for its further develop-
ment in connection with live-stock market supervision should
be continued and extended. Finally, better organization of
live-stock producers and closer cooperation between their
. organizations and those representing the different classes of
intermediaries, all working in harmony with agencies of the
Government directly concerned, will also increase the effec-
tiveness of regulation and publicity, make for the maximum
of efficiency, and conduce to the welfare of the packers and
distributors as well as of the producers and consumers.

FEDERAL FEED AND FERTILIZER LAW.

At present, in order to secure for the public the benefits of
the provisions of the Federal food and drugs act with refer-
ence to animal feeds, it is necessary to rely on the appro-
priate statutes of the different States. These are not uni-
form, and there are a few States which have no laws that
can be invoked. It is believed that it would be wise to have

" a comprehensive Federal feed law placed upon the statute
books, under which the Government could ‘proceed in a uni-
form manner and secure to consumers adequate protection
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against misbranded, adulterated, and worthless feeds enter-
ing into interstate commerce. It is probable also that similar
legislation would be feasible and valuable with reference
- to fertilizers passing into interstate commerce. It is obvious,
of course, that if such laws could be enacted they should
result in the protection not only of the consumer but also of
the honest manufacturer and distributor.

I am convinced that there is much indiscriminate use of
commercial fertilizers in this country and, therefore, much
waste of money. This arises from the lack of available satis-
factory data. Soils require careful treatment just as does the
human body. A number of States have conducted fertilizer
experiments over a long period and have obtained and dis-
seminated valuable information. Because of the importance
of this matter for the whole Union, I believe that the Federal
Government should participate in this work and that an
adequate sum should be made available to the Department
for cooperative experiments with State institutions.

EMERGENCY PRODUCTION WORK,

As has been 1ndlcated during the last year and a half,
under the food-production measure, the activities of the De-
partment have been greatly expanded in a number of direc-
tions. Especially striking has been the development of the
extension forces, including the county agents, the control
and eradication of animal diseases, and the Market News
Services. Many trained men and woinen have been en-
gaged in these tasks. It is highly desirable that provision
should continue for these and other emergency undertakings
during the remainder of this fiscal year. Indications from
every part of the Union are that the efforts of the agricul-
tural colleges and the Department in emergency directions
have been fruitful and are appreciated by the great masses
of the farmers,
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The question -arises also whether it would not be in the
national interest to make provision for the continuance of ‘4
part of the work, at least, after the end of this fiscal year.
The work of the Bureau of Markets, especially through its
news services, has been demonstrated to be so useful that,
regarding it as of permanent value, I have transferred the
emergency estimates for it, in part, to the regular bill. The
Nation is now engaged, under the act of May 8, 1914, in de-
veloping the agricultural extension service. It would be
wise to anticipate the amount that would accrue under this
measure by the end of the period 1922 and to make such
further provision as may be necessary for the continuance
of agents of proved efficiency already on the rolls, as well as
to continue the intensive work for the more speedy control
and eradication of tuberculosis, hog cholera, and the cattle
tick, and other important lines of effort. Expenditures for
these activities are investments, and it is simply a question
how rapidly the Nation wishes the work to proceed. If the
finances of the Nation permit it, I urgently recommend that
adequate provision be continued.

RURAL HEALTH AND SANITATION.

Every means should be adopted to see to it that the bene-
fits of modern medicine accrue more largely to the scattered
. populations of the rural districts. Formerly the urban com-
munities were characteristically the homes of disease. They
possessed all the disadvantages of concentration of popula-
tion without adequate sanitary safeguards. Now no cities
and very few of the larger towns are without substantial
equipment in the way of drainage, sewage disposal, and hos-
pitals. They have the services of specialists and of trained
nurses. Very many of them provide free medical and dental
clinics for people of limited means, have their schools in-
spected, and their water and milk supplies regularly tested
and safegudrded. As a consequence, among the inhabitants
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of the larger communities the ravages of smallpox, typhoid
fever, and malaria have been in large measure controlled.
The rural districts still have advantages; but a vast deal
_remains to be done to control such pests as mosquitoes and
the hookworm, to eliminate the sources of typhoid fever,
and, even more, to give the country districts the advan-
" tages of modern hospitals, nursing, and specialized medical
practice. '

The economic wastes from insanitary health surround-
ings and from disease are enormous. It is impossible to esti-
mate their extent. It is even more impossible to assess the
amount of existing preventable human misery and unhappi-
ness. The remedy is difficult. Many agencies, some of them -
private enterprises with large funds, are working for im-
provement. States and medical societies here and there are
contributing, more or less effectively. The extension and
improvement of agriculture, including the drainage of lands,
the clearing of swamps, and the construction of good roads,
make for betterment. The Department of Agriculture,
through its home-demonstration service, is giving valuable
aid, and the Public Health Service is increasingly extending

" its functions, especially recently under an appropriation for
this purpose of $150,000. To what extent the further pro-
jection of effort is a matter for State or local action remains
to be determined, but it seems clear that there should be no
cessation of activity until there has been completed in every
rural community of the Union an effective sanitary survey
and, through the provision of adequate machinery, steps
taken to control and eliminate the sources of disease and to
provide the necessary modern medical and dental facilities,
easily accessible to the mass of the people.

Respectfully, .
D. F. Housron,

Secretary of Agriculture.
THE PRESIDENT.






THE BLACK STEM RUST AND THE BARBERRY.

By E. C. STAKMAN,

Pathologist in Charge of the Barberry Eradication Campaign, Office of
Cereal Investigations, Bureaqu of Plant Industry.

HE BLACK STEM RUST of wheat, oats, barley, rye,
and about 50 cultivated and wild grasses is one of the
most destructive diseases of these plants. There are several
distinct kinds of rust, but the black stem rust causes greater
total losses than any of the others, although in some sections
one or more of the other rusts may be more important. This
paper deals only with the black stem rust (Puccinia graminis).

DAMAGE DONE BY BLACK STEM RUST.

The "black stem rust is found practically wherever grain
is grown in the United States. It is also found generally in
Canada, South America, Europe, Asia, Africa, and Aus-
tralia. In many sections of the United States black stem
rust is the limiting factor in grain production. While it is
especially destructive to wheat, it does a great deal of dam-
age also to oats, barley, and rye. It is most serious on spring
wheat, but sometimes it also may cause enormous losses of
winter wheat. In the Gulf States it is sometimes so serious
as to make it entirely unprofitable to grow wheat and other
small grains. '

At irregular intervals rust develops ravaging epidemics
which sweep across great areas of the grain-growing re-
gions and almost completely destroy immense quantities of
grain. Some rust epidemics have been so serious and wide-
spread as to cause a decided shortage of foodstuffs. It is
necessary only to recall the terrible epidemics of 1904 and:
1916. It was estimated that in 1904 the rust caused a loss of
$20,000,000 in Minnesota and the two Dakotas. In 1916 the
production of wheat in Minnesota, North Dakota, South Da-
kota, and Montana was reduced by over 200,000,000 bushels
from that of the previous year. This appalling loss was
caused very largely by the black stem rust. After making

75
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due allowance for the reduction in acreage in scme of thess

tates and after making allowance for somewhat unfavor-
able weather, the fact remains that the principal cause of
this enormous loss was the black stem rust. Thousands of
acres -of wheat never were cut. The grain would not have
paid for harvesting and ‘thrashing. . Hundreds of farmers in
the spring-wheat region were practically ruined on account
of the almost complete failure of the wheat crop. In addi-
tion to the enormous reduction in yield, the quality of the
wheat produced was very inferior. Much of it Welghed only
40 to 50 pounds to the bushel. (See Pls. T and IL)
In 1916 the average yield of spring wheat in North Dakota
Was~only 53 buchels per acre, compared with an average yield

of more than 18 bushels in-1915 and a 10-year average of
more than 11 bushels an acre. - In South Dakota the average
yield in 1916 was not quite. T. bushels per acre, as compared.
with 17 bushels in 1915 and a 10-year average of 10} bushels.
The greatest reduction in-total productlon occurred it North
Dakota. The production in that State.in 1915 was about
150,000,000 bushels, while in  the severe Tust year of 1916 it
was less than 40,000,000 bushels.: The production in Minne-
sota in 1915 was about: 70,000 000 bushels; but. it. dropped to
28,000,000 bushels in 1916. ~ The most conservative estimate
places the loss of wheat in the United States dueto the black
stem rust inc 1916 at 180,000,000 bushels, “while the loss in
Canada was estimated at about 100,000,000 bushels: . In Can-
ada and the United States, therefore, the black:stem rust de-
troyed at least 280,000,000 bushels of wheat in a single year.
To this must be added the loss of oats, barley, and rye. Re-
ports showed very clearly that the loss of barley and oats in
some localities often amounted to as much as 15 to 25 per
cent of the crop. .

Any. plant disease whlch causes such enormous losses cer-
‘tainly deserves careful study. Whatever measures -are known
for reducing rust losses should be applied: immediately. Not
only farmers, grain dealers, and millers are interested in the
grain crop, but every one in the country is interested, either
directly or indirectly.

In order to apply control measures, it is necessary to know
something about, the nature of the disease. A brief life story
of the parasite causing the black stem rust therefore is given.
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A GOOD STAND OF WHEAT, NOT RUSTED, WHICH PRODUCED THESE SOUND, PLUMP KERNELS,

8161 ‘@4n3noi3y jo 3daQ 'S "N %00GiBeA

'l 31vid



Yearbook U. S. Dept. of Agriculture, 1918. PLATE Il

WHEAT RUINED BY RUST, WITH THE KERNELS BADLY SHRIVELED.
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HOW TO TELL BLACK STEM RUST.

Black stem rust is often confused with other rusts of grain
 which are similar in appearance but act differently. The
' common rusts are the black stem rust, the yellow stripe rust,
the orange leaf rust of wheat, the crown rust of oats, the
brown leaf rust of rye, and the dwarf leaf rust of barley.
Each of these rusts has a red or summer stage and a black or
winter stage. They can be distinguished from each other by
the shape and color of the rust spots (pustules) and by their
position on the plant. Plate ITI shows the different kinds of
rust.

The black stem rust (Puccinia graminis) occurs on wheat,
oats, barley, rye, and many grasses throughout the United
States. (See P1. 111, fig. 1.) Ttalso develops on the common
barberry. It is the only one of the grain rusts which de-
velops on this shrub. The yellow stripe rust (Pucczma glu-
marwm) occurs on wheat, barley, rye, and several wild grasses.
(See PL IIT, fig. 2.) It seems to be confined to the West and
is especially common west of the Rocky Mountains, where it
sometimes becomes quite destructive. The orange leaf rust
(Puccinia triticina) is found on wheat and possibly also on
several grasses. (See Pl III, fig. 8.) It occurs practically
wherever wheat is grown in the United States and is capable
of doing much damage, especially in the Southern States.
Crown rust of oats (Puccinia coronifera) attacks oats and
several grasses. (See Pl III, fig. 4.) It is often cerious on
oats in certain sections of the country. The brown rust of
rye (Puccinia dispersa) attacks rye and possibly a few grasses
(see Pl. IT1, fig. 5), while the dwarf leaf rust of barley (Puc-
cinia simplex) seems to be confined almost entirely to barley
and seldom. does much damage, except possibly in California.
(See P1. I11, fig. 6.) .

Each kind of grain may be attacked by several distinct
rusts. For instance, wheat may be attacked by the black
stem rust, the yellow stripe rust, and the orange leaf rust.
These rusts are different and should not be confused with
each other. Barley can be attacked by the black stem rust,
the yellow stripe rust, and the dwarf leaf rust; rye by the
black stem rust, the yellow stripe rust, and the brown leaf
rust; and oats by the black stem rust and the crown rust.



78 Yearbook of the De;)arthwnt of Agriculture.

These rusts differ from each other so much that what is said
about one does not necessarily apply to the others. :

GRAINS AND GRASSES ATTACKED BY BLACK STEM RUST.

Wheat, oats, barley, rye, spelt, emmer, einkorn, timothy,
redtop (Agrostzs alba), orchard grass (Dactylis glomerata),
and various other forage grasses are attacked by the black
stem rust. In addition to the cereals and cultivated grasses
many wild grasses also are subject to rust. Among the most
important of these grasses are wild barley or squirrel-tail
grass (Hordeum jubatum), quack-grass (Agropyron repens),
slender wheat-grass (Agropyron - smithii), awned wheat-
grass. (Agropyron caninum), bottle brush-grass (Hystriz
patula), practically all of the wild rye-grasses (Elymus
spp.), fescue grasses (Festuca spp.), koeleria (Koeleria cris-
tata), sweet vernal grass (Anthozanthum puelli), and sev-
eral brome-grasses (Broinus spp.). (See Pl IX, fig. 2.)

"Although all of these plants can be attacked by the black
stem rust, there are forms or races of this rust which act
somewhat differently. For instance, there is one race of
black stem rust on wheat and barley This race does not
attack oats or rye normally. There is also a race on rye and
barley which does not attack wheat and oats. Again, the
race on oats attacks only oats and certain grasses. The race
on timothy attacks only timothy and several wild grasses.
All of the races can attack several of the wild grasses, but
not all of them can attack the same grasses. This explains
~ apparently conflicting observations. For instance, it'is quite
possible that a field of oats might be badly rusted while a
near-by wheat field might be almost entirely free. In the
same way, a wheat field might be badly rusted and a neigh-
boring field of rye might be practically free from rust, be-
cause the forms of rust on these different crops are different.

THE CAUSE OF RUST.

Black stem rust is caused by a parasitic fungous plant.
Animal parasites are better known to most people than plant
parasites. Everyone knows that tiny animals, such as lice,
ticks, fleas, mites, and maggots, live as parasites on horses,
cattle, sheep, swine, chickens, and other animals. These mi-
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nute animal parasites cause such dlseases as itch, scab, mange,
staggers, and warbles.

In the same -way there are uncounted numbers of tiny
plants which live as parasites on or in larger plants. There
is scarcely a plant of the garden or field, of the prairie or
woodland, which is not subject to attack by one or more of
these plant parasites. Plant parasites do not make their
own food, as most plants do, but they grow on or in other
plants and steal their food. The plant which is being: robbed
is called the host plant, although its parasitic visitor is de-
structive to it. Plant parasites are mostly fungi or bacteria
and cause such plant diseases as rusts, smuts, mildews, leaf
spots, fruit molds, rots, and wilts.

The black stem rust is caused by one of these tiny.plant
parasites, which is known as Puccinia graminis. The fungus
which causes black stem rust is a small colorless moldlike
plant. The other rusts shown in Plate III are caused by
closely related fungous parasites, which differ from -eaeh
other just as different kinds of roses or apples or wheat differ
from each other.’

The parasitic plant which causes black stem rust is se small
that it can be seen only with a micrescope. It differs from
the larger plants which we know in not having definite roots,
stems, and leaves. The rust parasite consists of numerous
minute colorless threads or tubes, which :grow, branch; and
twist among the tissues of grain and grass plants. - The
threads send little suckers into the cells of the host plant
and thus get their food by absorbing its juices. The growth
of the rust parasite continues until a dense. network: of

threads is. formed, and then seed is produced in the host -

plant. The seeds of the parasite are known as spores. - Im-
mense numbers of spores are formed. They are extremely
small, but they produce rust plants just as the seeds of -wheat
produce wheat plants.

The rusts get their name because they- produce yellomsh :
reddish, or brownish spores which may be so numerous that-
they make the plants look as if they were covered with the
well-known iron rust. The black stem rust gets its name be-
eause-the leng spots (pustules) of black spores on the stems
- of grain plants are so conspicuous. (See Pl III ﬁg 1)
98911°—vBx 1918—6 '
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“The weather, therefore, does not cause plant - rusts, al-
though there is a popular belief that it does. DBut the
rapidity with which the parasitic plant causing rust grows
and spreads depends on favorable weather, just as the growth
of wheat and corn depends on favorable weather.

LIFEVST‘ORY OF THE RUST PARASITE.

There are several stages of black stem rust—the cluster-
cup or early-spring stage, the red or summer stage, and the
black or winter stage. (See Pl. IV.) The difference in the
appearance of the rust at different times is due to the forma-
tion of different kinds of spores.

The rust starts on the barberry in the spring. Yellowish
or orange-colored rust spots are formed on the leaves (PL
IV, fig. 1), young twigs, and berries. The spots on the under
side of the leaves (Pl IV, fig. 2) consist of many small cups
(cluster cups) which contain thousands of cluster-cup or
spring spores (Pl IV, fig. 3). These spores (Pl IV, fig. 4)
can not infect other barberry plants, but they are blown
about by the wind and may fall on grain or grass plants and
cause infection (Pl."IV, figs. 5 and 6). The red- spore or
summer stage is the result ‘

The reddish brown rust pustules (PL IV fig. 7 ) on grain
and grasses consist of great numbers of minute, reddish or
golden-colored spores (Pl IV, fig. 8). These spores are so
small and light that they are easily blown long distances by
‘the wind. They may fall on grain or grass plants and germi-
nate (PL IV, fig. 9) in the moisture formed by rain or dew
on the surfaces of the plants. They often germinate within
4 or 5 hours, sending out long, slender, threadlike tubes
which grow across the surface of the plant until they reach
a breathing pore (PL IV, fig. 10). They then grow through
this pore and branch in the tissues of the plant until a dense
network of threads is formed. They then produce another
crop of red spores (Pl IV, fig. 11) which break through the
skin (epidermis) of the plant, are exposed to the air,
and are in turn blown about by the wind. They may
fall on the grain or grass plants, germinate, and send their
tubes into the plants, and these tubes may branch and pro-
duce more red rust pustules. Thus, new plants are contin-
ually infected and successive crops of red spores are- pro-
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THE SIX DIFFERENT KINDS OF GRAIN RUST, SHOWING THE DIFFERENCES IN THE SIZE, SHAPE, AND
COLOR OF THE RUST SPOTS (PUSTULES) AND THE SPORES. RED OR SUMMER

SPORES ABOVE; BLACK OR WINTER SPORES BELOW. R

>

Fie. 1. Black stem rust of wheat, oats, barley, rye, and many wild grasses. Fia, 4. Crown rust of oats. ;.'
FiG, 2. Orange leaf rust of wheat. Fia. 5. Brown leaf rust of rye. =

F16. 3. Yellow stripe rust of wheat, barley, rye, and some wild grasses. Fig. 6. Dwarf leaf rust of barley.
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THE LIFE STORY OF BLACK STEM RUST.

F1a. 1. Upper surface of rusted barberry leaf.
Fic. 2. Lower surface of rusted barberry leaf, showing cluster cups.
F1c. 3. A section through a barberry leaf, showing a single cluster cup shedding spores.
FiG. 4. Three cluster-cup spores greatly enlarged.
F1c. 5. Wheat leaf with several cluster-cup spores on the surface; one in a drop of water.
Fic. 8. Cluster-cup spores germinating on wheat leaf and sending tubes through breathing pores.
Fic. 7. One week later. The rust tubes have branched and are producing a crop of red or summer
spores (the red or summer stage).
FiG. 8. Three red spores greatly enlarged.
F16. 9. Red spore germinating.
Fic. 10. Grain leaf with red spore germinating-on the surface and sending a tube into the tissues of ‘the leaf.
Fi6. 11. One week later. The tubes have produced a erop of red spores which are blown to other grain plants. This
continues all summer.
Fic. 12. When the grain begins to ripen, black spores are produced with the red spores.
Fic. 13. Greatly enlarged pustule with red and black spores mixed.
Fic. 14. Rust pustule enlarged still more, showing both red and black spores.
Fic. 15. The black stage becomes abundant on grain and grass plants in the late summer.
Fic. 16. Six black spores greatly enlarged.
Fie. 17. The black stage on stubble in the fall. Rust overwinters in this stage.
18 Fic. 18. A pustule of the black stage enlarged.
[ Fic. 19. The black spores germinating in the spring. They can not infect
grains or grasses, but do infect the barberry.
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duced. The entire time from the germination of a spore. to
the production of a pustule may require only 5 or 6 days
when conditions are favorable. The red stage of the rust
. may repeat every week or 10 days and therefore can increase
and spread very rapidly. New spores may continue to de-.
velop and new plants may become rusted as long as the
-weather is favorable and the plants are still green.

The black-spore stage follows the red-spore stage. It is
usually formed when the grain begins to ripen. The same
dense network of threads which produced the red spores be-
gins to produce the black spores, which are different from
the red spores in size, color, and shape (Pl IV, figs. 8 and
16). At first the pustules may be partly black and partly
red (PL IV, fig. 12) because they contain both red and black
spores (Pl IV, figs. 13 and 14), but later they become en-
tirely black. This black stage is so conspicuous that farm-
ers usually speak of the rust as “ black rust ” (PL IV, fig. 15).
The black spores (Pl. IV, fig. 16) are not blown by the wind
and can not germinaté immediately, but remain on the straw
and stubble of grains and grasses during the winter (PL IV,
figs. 17 and 18). The black stage can not start rust on
grains or grasses, but only on the barberry.

In the spring the black spores germinate by sending out
two threadlike tubes on which very small colorless spores
(sporidia) are produced (Pl IV, fig. 19). These sporidia
are blown considerable distances by the wind. Strangely
enough, they can not start rust on grain or grass plants, but
can and do infect the common barberry. .The result is the
barberry rust or spring stage of black rust. Within a week
or 10 days after a spore falls on a barberry leaf and causes
infection, small honey-colored spots are formed on the upper
surface of the barberry leaves and a great many cluster cups
are formed on the lower surfaces. (See Pl IV, fig. 2, and
PL V, fig. 2.) The cluster cups are filled with thousands of
spring or cluster-cup spores, which can not attack other bar-
berries, but can attack grain and grasses. These spores are
blown by the wind, fall on grains and grasses, germinate in
a drop of dew or rain water, and each sends a tube into the
tissues of grain or grass plants. These tubes grow and
branch and produce a crop of the red spores within a week
or 10 days.
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The cycle is therefore as follows: The rust starts on the
common barberry in the spring, forming the spring or
cluster-cup stage. The barberry or cluster-cup stage can not
spread from one barberry bush to another, but spreads to
grains and grasses. The red-spore or summer stage results,
The red stage contihues to develop and spread as long as con-
ditions are favorable. Late in the season the red stage is.
followed by the black stage. The black spores are dormant
during the winter, but germinate and produce smaller spores,
which in the spring attack the barberry.

It is evident, therefore, that the barberry gives the rust a
chance to start in the spring and that the black spores are
harmless unless there are barberry bushes near by. The
question remains whether there are still other ways in which
the rust can live through the winter.

HOW DOES RUST LIVE OVER WINTER?

- There has been a popular belief that the rust lives over
winter in the seed or in the red stage, as well as in the black
stage. Considerable work has been done to determme just
how the rust lives through the winter.

DOES THE RUST LIVE IN THE SEED?

There has been a belief among some people that the rust
lives over winter inside the seed and then attacks the
sprouting plants. If this were true it would be possible to
control rust somewhat by selecting seed from unrusted fields.
Furthermore, one serious rust year would likely be followed
by another bad rust year. But two bad rust years seldom
occur in succession, except in some regions where the rust
probably develops during the entire year. If the rust lived in
the seed during the winter, the sowing of rusted seed ought
to result in the development of rusted plants. Carefully
made experiments have shown that the rusted seed does not
produce rusted plants. Hundreds of examinations of
sprouting seeds show that the rust on the seeds does not in-
fect the young sprouts

DOES THE RED STAGE LIVE OVER WINTER?

For the past two years the Department of Agriculture has
been studying the question of the overwintering of the red-
spore stage. It is well known that the leaf rusts overwinter
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in the red-spore stage. It has been shown clearly that the

black stem rust does not overwinter commonly in the red-

spore stage except in the extreme South and on'the Pacific
coast, where the rust can continue to develop on fall-sown

grains practically throughout the winter. Thus, in the Gulf

States and in California the red stage of rust can continue to

develop practically the year round. However, it is perfectly .
clear that the rust does not overwinter commonly in the

red-spore stage except in the extreme South, on the Pacific

coast, and in some protected mountain valleys. Experiments

in the winter of 1917-18 prove conclusively that the red stage

did not live through the winter as far south as Jackson,

Tenn. It was shown also that the rust did not overwinter |
in the red-spore stage in Oklahoma, Kansas, Missouri, Ken-
tucky, Nebraska, or in any of the States farther north. All
the evidence available at present shows that if the red stage
of rust does live through the winter at all in the Northern
States, it does this so rarely as to be of little importance in
starting rust epidemics.

The question naturally arises whether the rust spores
which overwinter in the South could not be blown north-
ward in the spring and infect the growing grain. In this
way the rust might travel from south to north by successive
stages as the crop develops. Evidence based on careful ob-
sorvations shows quite clearly that this does not occur. The
rust develops on barberry plants in the North and spreads to
grains and grasses quite as early in the spring as the rust
begins to become general in the South. Then, too, the form
or race of wheat rust which is common in the South can not
cause rust on hard spring wheats or on most of the hard win-
ter wheats of the North. Even if the rust did blow up from
the South, therefore, it could do very little damage in the
North.

THE OVERWINTERING OF THE BLACK SPORES.

In ‘the Gulf States the weather is mild enough to enable
the red spores to live through the winter, but in the upper
Mississippi Valley only the black spores live through the
winter to any extent. In the spring they germinate and in-
fect the barberry. The rust spreads from the barberry to
grains and grasses and continues to spread as long as
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weather conditions are favorable. Field observations show
clearly that in the northern half of the Mississippi Valley
the barberry gives the rust its start in the spring.

- CONDITIONS WHICH FAVOR RUST DEVELOPMENT.

Weather affects the development of rust in several ways.
It is plain that if rust is to develop and spread, the red or
summer spores must be blown from plant to plant. Strong
winds carry the spores long distances and therefore enable
the rust to develop over a wide area. But even though the
spores have been scattered widely they will not germinate
unless the conditions of moisture and temperature are favor-
able. Heavy dews and fogs or steady, quiet rains furnish the
best conditions for spore germination and consequently for
rust infection. Heavy driving rains are probably not so fa-
vorable for infection, because they wash many of the spores
from the plants on which they have fallen.

After the rust parasite has entered a plant it will develop -
most rapidly when the weather is rather hot and muggy. At
low temperatures the rust develops much more slowly, and
it may also be checked by hot, dry weather. The weather
also may be favorable for infection but not for rust develop-
ment after infection. Or it may be favorable for the growth
of rust at one time during the season and not at another.
When the right conditions occur at ]ust the right times epi-
demics develop.

The variety of grain grown and the condition of the plants
affect the rapidity of the growth of the rust parasite. Soil
conditions influence rust development in so far as they affect
local conditions of moisture and temperature and the growth
of the grain plants.

HOW TO REDUCE RUST LOSSES BY CULTURAL METHODS.

Rust can not be prevented entirely, but the losses which it
causes can be reduced. Proper soil management, early sow-
ing, the use of early-maturing and resistant varieties, the de-
struction of weed grasses which can be attacked by rust, and
the eradication of the common barberry all will aid in re-
ducing rust losses.
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SOIL, MANAGEMENT.

Grain grown on high land usually does not rust as se-
verely as that grown in low places. On account of poor air
drainage, moisture remains on the plants longer in the low
- places, and the rust therefore has a better opportunity to
develop. Whenever possible, high, well-drained land should
be selected for grains in those regions in which rust is
destructive.

Every possible means for hastening the ripening and the
even development of the grain should be used. Rust de-
velops most rapidly fairly late in the season, and early
ripening often enables the grain to escape rust injury. The
preparation and fertilization of the land are quite impor- .
tant. The seed bed should be prepared very thoroughly, in
order that the plants may get a quick start.

The problem of proper fertilizing differs in different re-
gions. In general, it is safe to say that the use of large
quantities of nitrogénous fertilizers, especially on those soils
which do not need them badly, will permit greater rust dam-
age. Although the actual amount of rust may not be any
greater on the plants fertilized with nitrogen, reduction in
yield is almost certain to occur. The straw of plants fer-
tilized heavily with nitrogen is often weak and crinkles
badly when rust attacks it. The ripening also often is de-
layed, and the rust-therefore has a longer time in which to

‘spread and cause damage. As far as possible, while giving
the plant what it needs, those fertilizers should be used
which promote the development of stiff straw and cause
early ripening. Plants fertilized with potassium or phos-
phate fertilizers usually yield better in bad rust years than
those which have been fertilized with nitrogen. ’

EARLY SEEDING OF GRAIN.

The later the grain remains green the more chance the
rust has to attack it. Anything therefore which can be done
to hasten the ripening of the grain should be donme.- It is
quite clear that early seeding, particularly of spring wheat,
on a very well prepared seed bed and in soil which has been
properly fertilized will cause the plants to develop rapidly



86 Yearbook of the Department of Agriculture.

and reach maturity before the rust becomes widespread. It
is a ‘matter of common observation that in severe rust years
early-sown grain often develops much better than that sown
later in the season. The most serious-epidemics often reach
their height of destructiveness two weeks before the grain
tipens. A difference of a week or 10 days in ripening, there-
fore, may determine the difference between a good yield and
practically no yield at all.

EARLY VARIETIES OF GRAIN.

An early-maturing variety grown on properly prepared
land often will yield well when later maturing varieties yield
practically nothing. The variety selected should depend on
its adaptability to the region in which it is to be grown.

The yield of the grain is, of course, the real test. The
Marquis is a spring wheat which is very susceptible to rust,
but it matures a week or 10 days earlier than most of the other
spring-wheat varieties and for that reason sometimes escapes

- serious damage. No general recommendation fer the use of
certain varieties can be made, but it is well to remember that,
if two varieties are otherwise about equally valuable, the
earlier maturing one should be given preference in a district
in which rust is likely to be destructive.

RESISTANT VARIETIES OF GRAIN. .

There is some hope of reducing rust losses by the use of
rust-resistant varieties. More is known about the resistance
of wheat varieties than about that of any other kind of
grain. It has been known for many years that some varie-
ties of wheat do not rust as heavily as other varieties under
the same conditions. The durum wheats, as a group, have
been considered fairly resistant to stem rust. Not all varie-
ties of durum wheat are resistant, but a great many of them
are. This makes it possible to grow fairly good crops of
some durum wheats when the bread wheats are injured se-
verely by the rust.

Until recently no good bread wheat was known which was
resistant to rust. A selection from the Crimean group made
at the Kansas Agricultural Experiment Station several years
ago, however, was tested for rust resistance and was found
to be almost entirely immune under Kansas -conditions. It
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seemed, therefore, that the rust problem in the winter-wheat
regions might be near solution. However, it has since been
found that there are-many races or forms of wheat rust.
They differ from each other chiefly in their ability to attack
different varieties of wheat. Some of the varieties of durum
wheat which are quite resistant to rust forms in many locali-
ties are quite susceptible to the forms of rust occurring in
other localities. In the same way, some varieties of hard
spring wheat which rust most heavily in the spring-wheat
" region do not rust severely when grown in the extreme South.
The Marquis and Haynes Bluestem were grown in the South
and were almost entirely free from rust, while the native
soft winter wheats in that region were rusted heavily. In
the same way, the resistant Kansas variety, Kanred, was very
resistant when grown in Kansas but rusted in some other
parts of the United States.

No one variety now known is resistant to all the forms
of rust which occur in the United States. No one rust-
resistant variety of wheat, therefore, can be recommended for
universal use. The problem is a local or regional one, and
varieties should be selected with this in mind. As no gen-
eral recommendations can be made, it would be well to con-
sult your State agricultural college before sowing a sup-
posedly rust-resistant variety. .

It is perfectly clear, however, that rust resistance alone
should not commend a variety of wheat for general use. It
must combine other desirable characters with its rust-
resjstant quality. For this reason much crossing and select-
ing have been done to combine the rust-resistant character of
some varieties with the high-yielding and good thrashing and
milling qualities of other varieties. Some success has been
attained, but not enough progress has been made to give any
hope that the rust problem may be solved entirely in this
way in the near future. Until it is known how many races
of the stem rust there are, where they occur, and which va-
rieties they can attack, relief by means of resistant varieties
will be local or regional. Investigation of this character is
being carried on by the United States Department of Agri-
culture in cooperation with several State agricultural experi-
ment stations, and it is hoped that within a few years valuabie
information will be available.
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| ERADICATION OF WEED GRASSES. '

Many wild grasses are dangerous carriers and spreaders -
of stem rust. Among those which rust most commonly and
heavily are_ quack-grass, wild barley or squirrel-tail grass,
slender wheat-grass, western wheat-grass, the wild rye-
grasses, and orchard grass. Some of these grasses are bad
and widespread weeds. Where they grow near barberries
they almost always rust heavily early in the spring and then
serve as centers of infection, from which the rust spreads to
other grasses and then to grainfields. The rust-carrying
grasses are so common that, together with the grains, they
constitute what is in fact a continuous grainfield in many
sections of the country. From the standpoint of good farm-
ing they should be kept down as much as possible by clean
cultivation. 'Grasses growing along roadsides, fences, and
in waste lands are a continual menace. They continue to
develop rust after grain has been cut and so provide more
rust from which to start epidemics the following spring. It
is to be hoped that in the near future unused lands will be
put under cultivation as much as possible. Every available
means should be taken to destroy these weed grasses, because
they spread rust in addition to the injury they cause as
weeds. It is impossible to control rust by this method alone,
but the general eradication of the weed grasses no doubt
would reduce the amount of rust considerably. '

ERADICATION OF THE COMMON BARBERRY TO REDUCE
’ RUST LOSSES.

No one of the methods just discussed will prevent rust
entirely, nor can a combination of all of them be depended
‘on to do more than reduce somewhat its amount.and de-
structiveness. The eradication of the common barberry and
other rust-carrymg species and varieties of barberry gives
more promise of success than any other one control meas-
ure. The eradication of the barberry can not be urged too
strongly ; but the difference between harmful and harmless
kinds, the parts of the country in which they are most im-
portant, and -the results to be expected by removing them
should be understood.
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FIG. 1.—A COMMON BARBERRY BUSH, TALL AND ERECT. COMPARE
WITH PLATE VI, FIGURE 1.

FIG. 2.—A PORTION OF A BARBERRY LEAF, GREATLY ENLARGED, SHOWING
* CLUSTER CUPS WHICH CONTAIN RUST SPORES.
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FIG. 1.—A HEDGE OF JAPANESE BARBERRY, LOW AND SPREADING
GRACEFULLY. COMPARE WITH PLATE V, FIGURE 1.

FIG. 2—ONE COMMON BARBERRY BUSH IN A HEDGE OF JAPANESE
BARBERRY. IT IS EASILY RECOGNIZED BY ITS HEIGHT.
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FIG. 1.—THE OREGON GRAPE (MAHONIA
AQUIFOLIUM).

FIG. 2.—A WILD BARBERRY (BERBERIS
TRIFOLIOLATA).

This is common in the southwest and does not
owing wild; it rusts slightly when

This is sometimes used as an ornamental shrub,
It ruste, however, and should not be planted.
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FIG. 1.—BLUFFS NEAR THE MISSISSIPPI RIVER BETWEEN WINONA,
MINN., AND TREMPEALEAU, WIS.,, ON WHICH ESCAPED BARBERRIES
HAVE BEEN RUNNING WILD FOR 30 YEARS.

The bushes are up high where the wind scatters the spores for miles around. They are being
located and dug.

FIG. 2—BLUFFS ALONG THE MISSISSIPPI RIVER WHERE BARBERRIES
HAVE BEGUN TO RUN WILD AND THREATEN DANGER TO THE CROPS
IN THE VALLEY BELOW.,

88-4
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HARMFUL AND HARMLESS BARBERRIES.

Not all barberry species and varieties are harmful. The
common FKEuropean or high-bush barberry (Berberis vul-
garis) is the commonest offender (P1. V,fig.1). The purple-
leaved barberry is only a variety of the common bar-
berry and rusts just as badly as the green-leaved form.
The Japanese barberry (Pl VI), also called the dwarf or
low barberry (Berberis thunbergii), on the other hand, does
not rust and should not be disturbed, because it not only is
harmless but is also a very beautiful shrub. Various spe-
cies of Mahonia (PL VII, fig. 1) also rust, but these bushes
are not so commonly planted and are not so important in the
development of rust as the barberry bushes (See Pls. V, VI,
and VII.)

There are many spec1es of barberry, both harmful and
harmless, but it can be stated that, as a general rule, those
which resemble the common barberry carry rust and those
which resemble the Japanese form do not. The two forms
sometimes hybridize and the hybrids may rust even when
they look almost exactly like the Japanese variety. A list
of rust-susceptible and rust-resistant barberries is given later.

The two types of barberry can be distinguished from each
other very easily. While it is easiest to tell them apart when
the leaves are on.the bushes, the presence of leaves is not at
all necessary. They can be ‘distinguished by their different
habits of growth, the color of the bark, the number of the
spines, and the grouping of the berries.

-The common barberry: (Berberis wulgairis) is a tall, erect

“shrub, often as much as 12 feet high. The bark is grayish in
color, and ‘there are spines along the stem ‘(fig. 1). These
spines are usually in groups of three or’ Tmore, although
sometimes only one or two occur. The leaves occur in' clus-
ters, are green or purple in color, and have saw-tooth edges
(fig. 1). The yellow flowers and red berries are in long,
drooping racemes like those of currants (fig. 1). ‘The flow-
ers are small and inconspicuous, but the red. berries are nu-
merous and easﬂy seen, usually remaining on the plants
throughout the winter. (See Pls. V and VI.) .

The Japanese barberry (Berberis thunbergii) is a low,
gracefully spreading shrub, seldom more than 4 or 5 feet tall.
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APINESE
LAV

. Leaves: Rather small, with
smooth edges.

Spines: - Fairly swort and
usually single.

Berries: One or two together.

' Cv/V//O/V : This kind 1s harmless.
LBI25L 422V

LULLREERNS VLIS

Leaves: Fairly large, with saw-tooth edges.

Spines: Long, and usually in groups of three.

Berries: In clusters like currants, ) . ,
" This kind spreads rust.

F1¢. 1.—The common barberry and the Japanese barﬁerry, showing the
differences.
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The bark is reddish in color and the spines (fig. 1) are
smaller than those of the common form. They are usually
single, but sometimes in twos and threes, The edges of the
leaves have no teeth. The flowers are yellow and the berries
are red, like those of the common form. But both the flowers
and the berries are in very small bunches of two or three, like
gooseberries, and not like currants (fig. 1). (See PL V1) .
. Mahonia (Mahonia spp.) is a shrub with leaves somewhat
resembling those of the common holly. The leaves are com-
pound (that is, composed of several leaflets, like those of a
pea), rather large and stiff, often with spines along the edges.
The berries are blue. (See Pl. VII, fig. 1.)

The following list summarizes what is known now about
the relation of different kinds of barberry and rust.

LIST OF BARBERRIES AND RELATED PLANTS.

The following species and varieties are known definitely
to rust, although they do not all rust equally severely:

Berberis aetnensis, altaica, amurensis, aristata, asiatica, atropur-
purea, brachybotrys, brevipaniculata, buxifolia, canadensis, caro-
liniana (carolina), coriaria, cretica, declinatum, fendleri, fischeri, fre-
montii, bheteropoda, ilicifolia, integerrima, laxiflora, lycium, macro-
phylla, nepalensis, -neubertii, -sieboldii, siberica, sinensis, .trifoliolata,
umbellata, vulgaris, vulgaris atropurpurea, vulgaris emarginata, vul-
garis japonica, vulgaris purpurea, vulgaris spathulata.

Mahonia aquifolium, diversifolia, glauca, repens.

The_following forms of the common barberry may rust,
but this is not certainly known:

Berberis vulgaris alba, vulgaris asperma, vulgaris fructiviolacea,
vulgaris lutea, vulgaris macrocarpa, vulgaris mitia, vulgaris nigra,
vulgaris violacea.

The following barberries are known not to rust:

Berberis thunbergii (Japanese barberry) and its varieties maximo-
wiczii, minor, pluriflora, and variegata. i

It is not known definitely whether the following rust or
not. Some of them very probably do, while it is almost
certain that others do not.

Berberis actinacantha, angulosa, brachypoda, congestiflora, coryi,
crassifolia, darwinii, diaphana, dictyophylla, empetrefolia, fortunei,
francisci-ferdinandi, _gagnepainii, guimpelii, heterophylla, jamiesonii,
levis, linearifolia, lucida, macrophylla, nana, nervosa, pearcii, pinnata,
prattii, pumila, regeliana, sargentiana, spinolusa, stenophylla, subcau-
liolata, thibetica, trifolia, verruculosa.

98911°—¥EBK 1918——T7+8
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DISTRIBUTION OF THE BARBERRY.

The common barberry is a native of Asia and was brought

into Europe 400 or 500 years ago. It was cultivated as a
fruit bush for hundreds of years until it was found to spread
the rust of grains. The berries were used for preserves and
jellies, and their juice was used for making wine and vinegar.
The early colonists brought the bush to North America, and
it has been more widely distributed year by year, although
recognized as a menace to our grainfields. The bush was
popular and the colonists carried the seeds or the bushes
themselves with them when they went into new regions.
Barberry bushes were planted around the first cabins which
the settlers in the Middle West built. There are thousands
of bushes in that section which are 40 or 50 years old. Many
bushes as old as 60 or 70 years are still thriving. The set-
tlers unknowingly brought with them the greatest enemy to.
their grain crops. The barberry was there as early as the
grain. Nurserymen have been propagating and distributing
. barberry bushes for many years, although they have discon-
tinued this practice to a considerable extent since they have
learned its relation to the rust of wheat and other grains.
. The barberry is especially common in cities, villages, and
even in the country districts in the New England States and
westward through the upper Mississippi Valley. It is very
common in parks, cemeteries, and on public and private
grounds, where it has been used in hedges and in clump plant-
ings. Scarcely a village or city of any size in the upper third
of the country is without some barberry bushes. The bush is
not nearly so popular in the South. Naturally the barberry
problem is much more serious in those regions where the
bushes are most abundant.

THE COMMON BARBERRY RUNNING WILD.

The seeds of the barberry are carried by birds, and the bush
has escaped from cultivation to some extent in this way. In
the New England States large numbers of common barberry
bushes are found growing wild in pastures and fields. For-
tunately those States are not primarily grain-growing States
or their problem would be discouraging indeed. But the
barberry has escaped also to some extent in the grain-growing
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‘districts of the Middle West. In Michioan, Wisconsin,
Towa, Minnesota, and other grain-growing States some wild
bushes occur, although they are not so numerous as to make
their eradication impossible. But one trembles to think of
the effect on the great grainfields which furnish us our food
if the barberry is allowed to go on spreading until it becomes
common in the open fields. The wild bushes which do occur
now are mostly along the banks of rivers or on rocky hills
(PL. VIII), especially where there is limestone. Of course,
the spreading of the bush in these rocky places makes it all the
more dangerous, because it is hard to kill when it has estab-
lished its root system in the crevices of the rocks. '

NATIVE BARBERRIES.

There are also several sorts of native barberry. These -
occur in the southern Appalachian region, in the States of
the southern Great Plains area (Pl. VII, fig. 2), and in the
Rocky Mountains. Some of them are susceptible to rust, but
on account of their location and the fact that some of the
commonest kinds do not rust easily, they seem to be of very
little or no importance in developing rust. The presence of
these sorts, therefore, does not constitute an argument
against the eradication of the common barberry, which has
been shown time after time to spread rust. All the evidence
now indicates that the native barberries do not play an im-
portant part in the development of rust epidemics. How-
ever, some of the native kinds will rust severely when planted -
in regions in which grains are grown commonly, and they
should not be planted.

HOW SEVERELY DO BARBERRIES RUST?

Barberry bushes rust much more commonly and heavily in
the Northern States than in those farther south, although
rusted bushes have been found as far south as central Ten-
nessee. They apparently rust quite generally in northern
Missouri and northern Kansas, but they are more generally
and severely rusted in Nebraska, Iowa, Colorado, and the
States farther north. However, it is safe to say that com-
mon barberry bushes when near grainfields may be dangerous
even in the South. :
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The amount of rust on the barberry depends largely on
weather conditions and the proximity of grains and grasses.
When the weather in the spring is moist and warm the
bushes may rust heavily. Usually they begin to rust early
in May and may continue to-become rusted throughout the
entire growing season.- Rust has been found on them as late
as October. They may therefore continue to spread rust
during this entire period. Rust develops not only on the .
bushes near grainfields but also on those in villages and cities.
Barberry bushes develop an enormous amount of rust, and
this rust spreads destruction to wheat and other grains.

THE SPREAD OF RUST FROM THE BARBERRY.

It is a matter of common observation that the rust spreads
quickly from barberry bushes to the grains and grasses in
the immediate vicinity (Pl. IX). The spores from the bar-
berry are carried by the wind, and within a week from the
time the rust first appears on the bushes the grains and
grasses within a few rods of the bushes begin to rust. As far
north as Minnesota and Wisconsin susceptible grains and
grasses near the rusted barberry bushes are often red with -
rust by the middle of May. These red spores are carried
many miles by the wind, and the rust from the first rusted
grasses and grains can infect those at considerable distances.
Then infection spreads from these plants to others, and thus -
the rust travels by successive steps. In this way the effect of
a single bush often extends for many miles.

The following typical cases show more clearly the effect
of barberry bushes on grains. Hundreds of similar cases
could be cited. Practically all of the barberry bushes which
caused the damage have been dug. Fourteen farmers in
Indiana saw so clearly the effect of the barberry on wheat rust
that they made the aﬂidawt which is given here with names
omitted :

We, the u'ndersigned' farmers of Wabash Copnty, Indiana, at a
meeting at the farm, in Noble Township, on July 19, 1918, called -
for the purpose of observing the ravages of the black stem wheat rust -
on the 17-acre wheat field, desire to go on record as follows:

1. We are fully convinced after making these observations that
there is a connection between the common barberry and the black
stem wheat rust. On the south side of this ruined field is a large
planting of common barberry bushes which have been badly infected
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by the rust. We have observed that the rust started on the side of
the field next to these bushes and that now the worst infestation is
on the side nearest the barberries.

2. We desire to go on record as favoring any legislation looking
toward the complete eradication of the common barberry bush, believ-
ing it to be of no value, but, on the other hand, a serious menace to
the wheat-growing industry. -

In Ohio several striking cases of the spread of rust from
barberries were seen in 1918. The quotation given- below
illustrates one of them. There was scarcely any stem rust
in the region except that which clearly came from the
barberry.

In southwestern Green County, about 1 mile south of Bell Brook,
Mr. had a hedge of severely rusted barberry. He has 20
acres of wheat practically destroyed by stem rust. His neighbor,
across the road, secured permission to put hogs on 20 acres of wheat
that was so nearly destroyed by rust that it would not be worth
cutting. . )
Near Lake Preston, S. Dak., common barberry bushes
were scattered along the roadside for a distance of half a
mile ir a grain-growing region. Practically all the bushes .
were heavily infected with rust.. The nearest grainfield was
a field of barley about 400 feet west of the bushes, but there
was a great deal of wild barley or squirrel-tail grass near
the bushes. On July 20 the grass and grain were carefully
examined. The weather had been hot and dry, and rust had
not been spreading rapidly. In spite of the unfavorable
weather, however, it was very clear that the rust had started
from the bushes and had spread to the grasses, to barley,
and to wheat fields within a distance of 2} miles. Between
July 20 and 80 there was a period of rainy weather. On July
30 the fields were again examined and the rust had de-
veloped so rapidly that the wheat was severely injured as far
as 23 miles from the bushes. The rust had spread to wheat
fields 5 miles from the bushes. The effect of the bushes was
so clear that 27 farmers drew up and signed the statement
given below:

Since the common barberry harbors .ne black stem rust of the
wheat in the early spring and thereby starts an early and serious in-
fection of rust, particularly because of the barberries on two farms
south of town which are known as the — farms, where for many
years early and serious stem-rust infection has been noted and is due
to the presence of the barberries, we, the undersigned, believe that in
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order to protect the .wheat crop of South Dakota from the rust infec-
tion caused by the common barberry, there should be a special bar-
berry law in South Dakota making it a crime to propagate, grow,
or have growing on any -public. premises any of the common rust-
susceptible varieties of barberry. i

’ Dumng the summer of 1918 scarcely any stem rust ap—
peared in Montana. The weather had been extremely dry
and therefore unfavorable for rust development. However,
several reports of severe stem-rust infection, sent to the
Montana Agricultural College and the United States De-
partment of Agriculture, showed that every one of the rust
outbreaks that occurred in Montana during 1918 was di-
rectly traceable to infected barberries.

‘At Diamond Lake, Minn., a barberry hedge of 15 bushes
was found heavily rusted on June 20, 1918. The infection
was traced from wild barley growing along the street to a
wheat field located one-fourth of a mile northeast from the
hedge. At this date the only stem rust in the wheat field
was in the southwest corner, the part nearest to the hedge
and infected grass. No rust was found in similar grass on
~ the opposite side of the field. Thus, it was very evident that
the barberry was responsible for the rust infection in the
" wheat field. The locality was visited again on July 25, and at

that time the rust was common throughout the field. -

A farmer at Crystal Bay, Minn., had a barberry hedge of
635 bushes. He had tried to grow oats on his farm for the
past 10 years,,but each year the black stem rust destroyed
almost all of the grain. In May, 1918, the farmer destroyed
the barberry hedge before the bushes had become rusted.
The field was examined thoroughly 10 days before harvest
and no stem rust could be found. The yield was excellent and
the quality of the grain good. This was the first time in 10
years that a crop had been grown successfully.

At Wocdlawn Cemetety, Sioux Falls, S. Dak., there was a
large hedge of the common barberry. These bushes became
rusted early in the spring of 1918, A great deal of squlrrel-
tail grass grew near the barberry bushes, but the nearest
:wheat fields were three-fourths of a mile away. By July 22,
in spite of weather unfavorable for rust, the rust had spread

_to the grass and from the grass to the nearest field of wheat,
three-fourths of a mile away, and to other fields 1 mile away.
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FIG. 1.—OLD NEGLECTED HEDGE OF COMMON BARBERRY SURROUNDED
BY GRASSES WHICH RUST HEAVILY EVERY YEAR AND SPREAD THE RUST
TO NEIGHBORING GRAIN FIELDS. THESE BUSHES HAVE BEEN DUG.

A

FIG. 2—SOME COMMON WILD GRASSES WHICH RUST HEAVILY.
The rust can spread from these grasses to grain as well as from grain to other grains.
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FIG. 1.—THESE SPROUTS OF COMMON BARBERRY GREW FROM PIECES
OF ROOTS LEFT IN THE GROUND WHERE A BUSH WAS DUG. DIGGING
MUST BE COMPLETE AND THOROUGH.

v

FIG. 2—THE PROPER WAY TO REMOVE BARBERRY BUSHES. DIG DEEP
ENOUGH TO GET ALL OF THE ROOTS.
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The nearest field was very severely rusted, while the rust on
those 1 mile distant was not quite so heavy. This shows
clearly that barberry bushes in cities may cause rust on
grains by going first to grasses and then to grains. The
bushes have been destroyed.

IMPORTANCE OF THE BARBERi{Y IN SPREADING RUST.

There can be no question whatever that the barberry is the
most important factor in the spread of rust in the northern
half of the Mississippi basin. In the South it is less im-
portant.

There are large numbers of barberry bushes. They rust

commonly, and the rust spreads from them directly to
grains, or to grasses, and then from the grasses to grains.
There are few grainfields in the Middle West which are more

than 25 miles from a barberry bush. Rusted bushes were

found in practically every county in Wisconsin in 1918.

Barberry bushes were found in all but three counties in Min- '
nesota, and these three counties were in the extreme north,

where farm land is just beginning to be developed. Every

county in Towa contained the common barberry, and the .

same is probably true of every other Middle-Western State.
About 95,000 bushes, exclusive of those in nurseries-and
those growing wild, were found in Wisconsin in 1918, while
patriotic Minnesota nurserymen destroyed about 600,000
bushes, and at least 50,000 were located on private and pub-
lic grounds. About 80 ,000 bushes were found during a pre-
liminary survey of northern Ilhn01s, and 25,000 were found
east of the Missouri River in South Dakota The bushes
were numerous and commonly rusted also in North Dakota,
Montana, Wyoming, Colorado, Nebraska, Michigan, Indiana,
and Ohio. No systematlc survey was made in other States,
but it is known definitely that there are many bushes and
that they rust heavily in the States near those just named.
While most of the bushes aré in cities and villages, they have
also been planted fairly extenswely in country districts.
Long hedges were often growing as fences beside gramﬁelds,
and numerous smaller plantings were found. Barberry
bushes rust early in the season and the cluster-cup spores
may be blown considerable distances by the Wlnd But even
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if they were not blown far, the effect of a single bush could
extend to grainfields miles away because the rust can spread
from the bushes to near-by grasses or grains and then, in
turn, to other grains and grasses. Since the rust may have
started from the bushes by the middle of May, the amount
of spread by midsummer can be very great.

Studies made up to the present show that the red stage of
the rust does not persist commonly north of the Gulf States
and that it does not spread from the south to the north.
The first black stem rust which can be found in the Northern
States in the spring always occurs near the leeward side of
" barberry bushes. The rust spreads from the bushes in the

direction toward which the prevailing wind blows.

The barberry, therefore, enables the rust to start early in
the spring, it increases the amount of rust, and in many
regions of the country it furnishes the only means by which
the rust can persist from one season to another and get an
early start in the spring. The value of our graln crops is

" enormous; the value of the common barberry is as nothing
in comparison. The Japanese barberry is harmless and is
more beautiful than the common form. The common bar-
berry should be eradicated.

)

BARBERRY LAWS.

Attempts to eradicate the common barberry have been
made for 200 years or more. The movement is therefore not
a mushroom growth, but, on the other hand, it is a gradual
and healthy development of a sane idea based on years of
careful observation and scientific demonstration.

There is soine evidence that a barberry eradication law
was passed in Rouen, France, as early as 1660. Connecticut,
Rhode Island, and Massachusetts all enacted laws against
the barberry between 1726 and 1766. The Connecticut and
Rhode Island laws were renewed after a period of years, so
the results must have been satisfactory.

Several European countries passed laws agamst the bar-
beriy shortly after 1800. Various States in Germany re-
quired the eradi¢ation of all barberry bushes within a certain
distance from grain fields; while still others required all bar-
Dberry bushiesto be removed within acertain specified time.
Denmark, in 1869, passed a law which gave any person the
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right to demand the destruction of shrubs which were known
to spread plant diseases. One of the provinces of France
took advantage of a law passed in that country in 1888 and
carried on an energetic campaign against common barberry
bushes.

It is difficult to determine the effect of these old laws,
‘because apparently many of them were not rigidly enforced.
However, in certain localities in England, on the island of
Aero, and, in various other places, the eradication of the bar-
berry was followed by the disappearance of stem rust. Most
of these laws were passed before the exact relationship be-
tween the barberry and the rust was known. The scientific
proof of the relationship was not made until 1865. The
early laws, therefore, are the best- possible evidence that
farmers realized clearly that barberry bushes increased rust,
because at the time that these laws were passed people were
not biased by any scientific statements regarding the matter.

Recently the movement for barberry eradication has gained
great headway. The reason for this fact is that there have
been several terrible epidemics of stem rust. These epi-
demics stimulated investigation of the exact methods by
which the rust lived over winter and started in the spring.
The cvidence against the barberry became so clear and con-
vincing that strong sentiment developed for the removal of
the bushes.

For several years a law has been on the statute books of
Ontario, Canada, requiring the destruction of the barberry.
Recently Manitoba and Saskatchewan have also outlawed the
common barberry. In the United States several States have
enacted barberry-eradication laws. The Legislature of North
Dakota passed such a law in 1917, while during 1918 Colo-
rado, Nebraska, South Dakota, anesota, Towa, and Michi-
gan took legal measures to secure the complete eradication of
the common barberry. At this time (April, 1919) bills are
also pending before the Legislatures of Wisconsin and Illi-
nois. The fight against the barberry, therefore, is on in ear-
nest. These laws have not been in force long enough to
determine their effect, but it is safe to say that the bushes
will be completely removed from the upper Mississippi Val-
ley within a few years and that rust. attacks will become less
fréquent and less severe.
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DENMARK CONTROLS RUST.

Practically all common barberry bushes have been eradi-
cated from Denmark since the eradication law of 1903 was
passed. The evidence in that country is conclusive. The
eradication of the bushes has been followed by unexpectedly
beneficial results. The stem rust has done no serious damage
since the bushes were removed, although previously it had
caused great losses. Accordmg to the Danish authorities, all
rust attacks which have occurred during the last few years
have been very clearly due to the presence of a few barberry
bushes which had escaped notice and had not been removed.
The results have been so clear that the owners of bushes have
destroyed them rapidly.

It is evident, therefore, that Denmark has solved 1ts rust
problem by destroymg the barberry. In the United States
there have been two severe epidemics, causing enormous
losses, and several less destructive ones since 1903.

Danish agriculturists visiting in the United States in the
last few years have been entirely unable to understand why
barberry bushes were permitted to grow in such large num-
bers in the grain-producing dlstncts of this country.

DIG UP THE COMMON BARBERRY.

All common barberry bushes should be dug up immedi-
ately, especially in the grain-growing States. The plants
should not be merely cut off, but should be dug up, root and
branch (Pl X, fig. 2). All the roots should be removed
carefully, because new sprouts (Pl. X, fig. 1) are likely to
grow from them. The place from which the bushes were re-
moved should be watched for several years and any sprouts
which appear should be dug up and burned. The Japanese
species is harmless, but every common barberry bush in the
United States should be destroyed. Thousands of bushes
have already been. destroyed, but thousands remain as a
standing menace to our grain crops. Every bush destroyed
gives additional ‘insurance to wheat, oats, barley, and rye.
Destroy the barberry and protect the grain.



CATTLE LOANS AND THEIR VALUE TO INVESTORS.

By Cuarres S. COLE,
Investigator in Rural Organization, Bureau of Markets.

ATTLE LOANS are made on live stock, cattle in par-

ticular, to provide funds for developing and finishing
the animals for market. From the point of view of the
lender, the loan is primarily a banking propeosition, having
for its object the profits which acerue through interest.” The
packing interests, however, are interested in many of the
largest cattle loan companies, and have as an additional ob-
ject the sustaining and development of the industry as a
whole. They are influenced not only by the profits they
can make out of loaning money but in keeping a steady
flow of animals into their plants.

CATTLE LOAN COMPANIES.

Large sums in the aggregate are loaned direct to pro--
ducers by local banks; but, in general, cattle loans are
thought of as loans made through cattle loan companies.
These companies exist in all large live-stock markets, and
some have been organized in producing centers. Many of
the largest of them are affiliated with large banks located
at the stockyards of the most important central markets.
Although the companies are separate from the banks as or-
ganizations, yet often the officials of the banks are also the
officials of the cattle loan companies. The reason given for
the organization of companies affiliated with banks is that
banking laws so limit the size of loans that banks can not
handle the larger loans, which are the most desirable ones
from the standpoint of profit. The funds necessary for the
carrying on of the business of these companles are obtained
by rediscounting cattle paper.

Among the officers of the company is sometimes found a
practical cattleman who not only passes on the loans but
also 1nspects the collateral offered as security. In some
companies inspectors are employed whose duties are to
travel over the territory where loans are made and make

101
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inspections of the ranches, cattle, and facilities for handling
them at least once during the life of a loan. .Other com-
.panies have inspectors who are located in the various locali-
ties where loans are made and who are subject to call for
inspection purposes. They are paid when actually employed
and keep in touch with conditions in their territory.

MAKING A LOAN.

The making of a loan is well standardized and usually
includes the following procedure:

Application—The applicant for a loan is furnished a
blank to be filled out, which requires, after stating the
amount he desires to borrow, that he make a.sworn state-
ment of his financial condition. This statement includes a
description of the stock he has to offer as collateral, and the
facilities for taking care of it, the amount of real estate he
owns or has leased, and all outstanding. mortgages and
- obligations.

Confidential inquiries—The company, if it does not al-
ready have such information on file, verifies the statement
submitted by the applicant by inquiry through banks and
other agencies. -

Searching the records—The county records are then

searched to ascertain whether the applicant’s financial state-
ment is correct as to outstanding obligations.
- Inspector's report—If the company is satisfied as to the
security offered, an inspector who is a practical cattleman is
sent out to make personal inspection of the facilities for
caring for the stock, the amount of feed on hand, and the
genera] reputation of the applicant as a cattleman; to count
the cattle; and to determine whether they correspond with
the descnptlon given in the application. The loan is. gen-
erally made or rejected on the inspector’s report.

Note and mortgage—If the application is approved, the
applicant is required to make out a note for the amount
asked and to execute a chattel mortgage on the stock and its
increase, together with the feed on hand. Sometimes the
mortgage also includes the: faelhtles f_or handlmb the stock
such as horses and machinery. -

The business reputation of the apphcant his honesty, h1s
reputation :as a cattleman,-and the collateral offered are the
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factors that determine to a large extent whether a loan shall
be made. Meeting obligations promptly and without resort
to technicalities is of primary importance in obtaining
credit. Persons with known ability to care for their stock
and with sufficient collateral find it difficult to obtain credit
if they have a reputation for taking advantage of techni-
calities in meeting their obligations. A

Ability to handle stock properly and advantageously is
essential if the safety of the loan is not to be impaired.
The growth and development of stock furnishes a margin
of safety, since this is depended upon to care for declines
in the market. The collateral taken is supposed to be suf-
ficient to take care of any normal market fluctuations and
the growth of the stock is supposed to take care of unusual
declines. It is apparent, therefore, that the cattleman’s
ability properly to take care of his stock is fully as vital as
the collateral he offers.

The amount loaned is from half to full value of the stock. _
It is customary to loan from 75 to 80 per cent of the value
of the stock on the ground that 20 to 25 per cent is ample
margin for safety. Sometimes, especially in the case of
feeders, if the applicant has a reputation for finishing his
stock for market and has ample feed, he can obtain a loan
equal to the market value of his stock at the time of borrow-
ing. The condition of the market has a bearing upon the
making of such loans. Unlike other collateral, live stock
becomes more valuable by growth and by increase. Because
of these two factors the hazards of loaning are greatly re-
duced and the margin required for safety need not be as
great as that ordinarily required in loans on other chattels,
The conservative loaning agency, however, requires a safe
margin in addition to the feed on hand, except in cases
where the applicant’s financial ability justifies the loan on
grounds other than the collateral offered.

NATURE OF THE LOAN.

The size of loans ranges from a few hundred to a million
dollars. Small loans are more advantageously negotiated
through local agencies, since they are familiar with the ap-
plicant and his financial standing and do not have the
expense of inspection. If the loan is not of such a size as
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to justify this expense, cattle loan companies can not afford
to make it unless they are familiar with the applicant’s
financial ability and can make the loan regardless of the
collateral offered.

Cattle loans are short-term paper, generally running for
-a period of six months. This time is adopted because of
the rediscount feature of the cattle loaning business and
because that length of time will ordinarily be long enough
for the “ feeding out” of a bunch of cattle. In the case of
loans on stockers and breeders, there is-an understanding
that they will be renewed if desired.

INTEREST RATES

Interest rates fundamentally rest upon.the .rediscount
rate and upon competition. In other words, they depend
upon the ease or difficulty of getting money in financial
centers and upon the desirability of the individual loan.
Interest rates have a tendency to rise or fall as rates in re-
.discount centers rise or fall. Slight variations in rediscount
rates would have little or no effect on interest rates, but
any marked fluctuations would 1mmed1ately affect the rates
charged on loans. Where money is plentiful and easy, com-
petition tends to force interest rates down on all loans, but
‘even when the money market tightens up, competition af-
fects rates on desirable loans.

The size and the cost of making the loan, mcludmg in-
spection, are the factors which affect rates on individual
Joans. The size of the loan has a direct bearing on the rate,
since the expense of making a small loan is much larger
relatively than that of making a large loan. In fact, unless
the financial standing of the applicant is such as to justify
the loan without inspection, a small loan can not be made
-at a profit. The cost of inspection also has a vital -bearing
upon the interest rate, since this cost, with the exeeption of
overhead expense, is the largest single factor chargeable
against the expense of making a loan. Remote and isolated
locations make inspection difficult and expensive, and the
cost, therefore, is directly influenced by the accessibility of
‘the collateral. The reputation of the applicant as a cattle-
man not only affects the question of whether the loan shall
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be made, but also has a direct bearing upon the rate. If his
reputation as a cattleman is such as to justify a loan, the
quality of such reputation will affect the interest rate.

REDISCOUN TING THE LOAN.

Loans are rediscounted locally and inlarge financial cen-
ters. The cattle loan company forwards the note, together
with the chattel mortgage, and sometimes copies of the in-
spector’s report and the financial statement of the maker to
the bank. It also indorses the note and thus guarantees its
payment. The value of the guaranty lies in the character of
the company and in its capital stock. KEastern banks, which
are large purchasers of cattle paper, pay particular attention
to the financial and business reputation of the companies
offering paper for sale. They carefully scrutinize both the
collateral back of cattle paper and the organization making
the loan.. -Cattle loan companies establish affiliations with
strong banks that are in the market for commercial paper,
and carefully guard all financial transactions with them.
In this way their credit is established, and they usually have
a ready sale for their paper. In the cattle loaning business,
as in all matters of credit, character is & prime factor..  The
importance of the rediscount feature is apparent when it is
realized that companies. with a capital stock of *$100,000
loan many times that amount on cattle in a year.

In most cases the spread between the interest rate and the
rediscount rate is from 1} to 8 per cent, although. it is
usually from 2 to 23 per cent. - It is generally claimed that
the cost of making a loan is from.-1 to 1} per cent, other
things being equal, the cost decreasing with the size of the
loan. The difference between the cost and the spread repre-
sents the profits of the company; and is the share it takes
for assuming the risk and making available a constant
source of credit to responsible borrowers.

SAFEGUARDING THE LOAN

It is doubt,ful whether any other commercial paper is more
carefully safeguarded than are cattle loans. - Responsible
agencies make exhaustive inquiries into every phase of risk
connected with the loan. ‘The applicant’s business reputa-
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tion, his ability as a cattleman, his financial standing, and
the collateral offered as security are all subjected to investi-
gation. In addition, practically all loaning agencies are .
members of the various State cattle raisers’ associations.
The brands and descriptions of cattle offered as collateral
are recorded with these associations by the loaners of money.
The associations keep inspectors in all the large central
markets, and when cattle appear on the market carrying the
brands of those mortgaged for loans, the commission firms
handling them are notified and the amount of money for
which the animal sells is automatically turned over to the
holder of the note and mortgage. In this way lenders of
money are protected against losses by theft and by the acci-
dental selling of individual animals.

The chief concern, however, of the buyer of cattle paper
should not be whether all the usual requirements of loaning
money on cattle have been met, but whether the reputation
of the company that made the loan justifies the conclusion
that these requirements have been rigidly and thoroughly
complied with. The indiscriminate purchase of cattle paper
based only upon the apparent sufficiency of the collateral is
fraught with hazard. Like other commercial paper, the
real basis for confidence rests in the integrity and business
- sagacity of the agency making and guaranteeing the loan.

LIQUIDITY OF THE LOAN.

A marked feature of cattle loans is their liquidity. Short-
term paper is demanded by banks, since it keeps their
finances liquid and in a readily available state. The vicissi-
tudes of business, however, as well as the desires of the bor-
rower, make the renewal of ordinary short-term paper, with
slight curtailments, a common and necessary practice.
While renewals are necessary on stockers and breeders, re-
" quests for renewals are unusual in the case of cattle that are
being fed for market. They must be marketed when they
are finished. Any lengthy delays will result in loss. Loans
made on this class of stock automatically liquidate them-
selves. The cattle virtually walk up to the teller’s window
and pay the loan. This feature of cattle paper adds to its
desirability as an investment.
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SERVICE RENDERED BY CATTLE LOAN COMPANIES.

The services which cattle loan companies render may be
summed up as follows:

1. They make readily accessible to responsible borrowers
financial assistance in large volume. The cattle industry in
‘the range country is conducted on a large scale. Large sums
are needed for its maintenance. Local agencies are seldom
able to furnish these sums because of lack of capital and of
legal limitations. Loan companies furnish capital to re-
sponsible persons in the needful amounts.

2. They furnish funds at rates generally not in excess of
and sometimes under the prevailing local rate. Desirable
loans are sometimes obtained at advantageous rates because
of the element of competition. -

L[4

THE BUYER OF CATTLE PAPER.

The conservative buyer of cattle paper will take into con-
sideration certain fundamental factors.

1. He will carefully scrutinize the collateral back of the
note. He should be familiar with market values of animals
so as to be able to determine whether the collateral is suf-
ficient. The margin of safety in the loan becomes a funda-
mental protection.

2. He will obtain full information as to the business
ability and integrity of the agency making and guarantee-
ing the loan. For the average purchaser, this factor is the
most essential one to consider. The safety of the loan de-
pends not only on the agency’s honesty but on its business
ability as well.

3. He will exercise particular cautien in-purchasing split
loans. When a borrower obtains money on his cattle from
two or more agencies, his loans are called split loans. Such
loans are particularly hazardous, since they afford oppor- -
tunity for sharp practices by dishonest borrowers. Many
agencies refuse to make them. Split loans should be dealt
in only by experienced. purchasers of cattle paper.

4. Loans bearing unusually high interest rates should be
scrutinized. High interest rates are indicative of out-of-
the-ordinary conditions, and among these conditions may be.
an unusual risk.
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-THE BORROWER ON CATTLE SECURITY.

The borrower of money for the purpose of developing and
finishing his cattle for market is interested in certain factors
which are vital to him.

1. He is interested in the character of the company from
which he borrows. It should do a conservative business, for
its ability to care for him in time of financial stress depends
upon the safeguards with which it surrounds its loans. He -
is especially interested in whether it has the reputation of
taking care of its borrowers. Should he be compelled to
market his cattle at an inopportune time because of the
calling of a loan, it might mean serious loss.

2. He is interested in the rate that he has to pay for
money. If he is negotiating a loan of moderate size, he can
not expect, under ordinary conditions, to obtain it at a pre-
ferred rate. He should not be obliged, however, to pay more
than the prevailing rate. A high rate would indicate either
that there was lack of competition or that his loan was con-
sidered more hazardous than the average. Generally the
borrower can eliminate the element of unusual hazard; his
credit rests primarily on his reputation, and this can be
established. ' :

: BENEFIT TO THE INDUSTRY.

The importance of cattle loans is evidenced by the fact
that several hundred millions of dollars are put out yearly
by established loaning agencies in large central markets.
The safeguarding of these loans through well-established
practices has a direct and important effect upon the cattle
industry ‘as a whole, since a steady flow of money into the
1ndustry is. dependent upon the reputation of cattle paper
in financial centers. During the last few years the losses on
cattle paper have been few. This has been due to a grad-
ually rising and well-sustained market and to the care that
loaning agencies have exercised in making loans and in pro-
tecting the reputation' of cattle paper. The borrower, as
well as the loaning agencies, has been a beneficiary, for
money has been made more steadily available in needful
“amounts. The cattle industry, especially the ranching end
of it, like any other large industry, is dependent upon credit,
and every legitimate agency which opens up credit sources
and establishes them through standardized practices per-
forms a useful service.



BETTER POULTRY THROUGH COMMUNITY BREED-
ING ASSOCIATIONS.

By J. W. KINGHORNE,
Animal Husbandry D@mswn, Bureau of Animal Industry.

COMMUNITY ASSOCIATIONS FOLLOW EDUCATIONAL
. ‘WORK. .

HE Petaluma district of California, the Little Comp-

ton section of Rhode Island, and the Vineland com-
munity of New Jersey have received national recognition as
important producing centers of poultry and eggs. Yet,
probably these districts would be heard of but little had they
not centered effort on one breed of poultry. A community
interest in any one type, breed, or variety of live stock is one
of the greatest steps toward better and more profitable agri-
culture that a rural section can inaugurate. Community
poultry-breeding associations are the natural and logical
outgrowth of poultry educational work. In numerous cases,
they have followed activities by the United States Depart—
ment of Agriculture and State agricultural colleges in en-
couraging boys’ and girls’ poultry clubs.

CONCENTRATION ON ONE BREED PROFITABLE.

Besides the various general advantages derived through
cooperative effort,- a community poultry-breeding ~club
creates additional interest by centering all its efforts on one
breed or variety of fowl. Under such an arrangement all
the members raise the same kind of poultry, and conse-
quently their interests are mutual. The best methods of
handling and breeding the accepted breed or variety soon
become common knowledge so far as the association is con-
cerned, and each member’s experience is of value to the other
members. Thus by concentrating all their efforts on one
breed of poultry, the members build up a local industry that
eventually becomes known as an important source of supply
for fowls and eggs for market, eggs for hatching, breeding

stock; and day-old chicks.
109
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More than that, cooperative community poultry-breeding
associations can be developed further to include cooperative
buying. This is a direct means of reducing considerably
the cost of feeds, supplies, and other necessary materials,
Establishment of community breeding centers does not im-
ply that the members of the association are engaged in the
production of poultry to the exclusion of other farm prod-
ucts. On the other hand, most of the poultry-breeding
organizations that have been fostered by the Department of
Agriculture and State colleges have been in communities
where general farming is practiced.

Development of community poultry -breeding associations
has been especially noteworthy in Kentucky, North Carolina,
Tennessee, and Virginia. In practically every case the inter-
est in poultry keeping, which is now evident on all sides, is
in marked contrast to the former careless methods and lack
of interest.

EXAMPLES OF COMMUNITY ACCOMPLISHMENT.

A striking example of community breeding accomplish-
ment is furnished by the Barred Plymouth Rock Association,
Farmville, Va. Organized for poultry improvement in
1915, this association has made such continuous and rapid
growth that it has been incorporated, with a capital stock
of $1,500, and a manager employed to handle its affairs.

Receipts during the first five months of operation amounted
to $7,500, and recent reports show that members of the
association have on hand more than 6,000 Barred Plymouth
Rock hens and pullets. In the spring of 1916 they sold
1,000 capons on a northern market.

Before the Farmville association was formed, poultry
keeping in that locality was merely incidental, an unim-
portant side line to other farm activities. To-day poultry
keeping is one of the important industries of that region,
and even the casual traveler is impressed with the large
numbers of Barred Plymouth Rocks on farms.

Another excellent example of the change following com-
munity breeding is found in Kentucky, where 17 counties
have effected organizations. Each has selected a definite
breed, and more than 83,000 eggs from standard-bred fowls
have been distributed among members of the associations.
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Fig. 2.—Barred Plymouth Rock cock.

Fig. 3.—White Wyandotte cockerel. Fig. 4.—Slng|e-comltl) lt?hode Island Red
pullet.

REPRESENTATIVES OF SOME OF THE BREEDS MOST COMMONLY SELECTED
BY COMMUNITY BREEDING ASSOCIATIONS.
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FIG. 1.—COMMUNITY POULTRY-BREEDING HOUSE AND COMMUNITY
POULTRY CLUB AT MIDDLETOWN, VA.

FIG. 2—PEN OF BARRED PLYMOUTH ROCKS BELONGING TO MIDDLE-
TOWN COMMUNITY BREEDING ASSOCIATION.
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Christian County, which is probably the oustanding ex-
ample of community breeding in that State, is now known
as a White Wyandotte center. Each year its reputation mn
that respect is'growing and becoming better established.

THE BREEDS COMMONLY SELECTED.

As a rule fowls of the general-purpose type are selected as
the community breed. The choice rests with the members,
most of whom are farmers who prefer a general-purpose
farm fowl.. There has been a noticeable Apl:efere_nce for the
Plymouth Rock, Wyandotte, and Rhode Island Red. On
the other hand, some communities have selected one of the
well-known egg breeds, and are producing white-shelled eggs
to meet a special market demand. Franklin County, Va.,
for instance, has a White Leghorn association of 75 mem-
bers, which sells eggs in New York. In 6 counties of Ten-
nessee associations developed in a similar way also raise
~ White Leghorns and ship the eggs to New York.

HOW COMMUNITY POULTRY ASSOCIATIONS ARE
STARTED.

Poultry—breeding associations are usually the outgrowth
of pioneer work in organizing boys and girls into poultry
clubs or of repeated efforts to interest producers in better
poultry methods. In some instances, however, leaders in
communities have expressed their des1re to make an effort -
to establish for themselves a business or side line that will
add to their incomes as individuals and likewise increase
the prosperity of the community. ‘

In such promising localities, the first step in orgamzatlon
usually is to get the support of local business men. In small
towns many business men own farms and eonsequently arein-
terested in agriculture, which in turn benefits the various lines
of business. At the same time their assistance is helpful in
financing the association. In fact this is frequently ac-
complished by inducing the business men’s association to
contribute a suitable fund for standard-bred stock which is to
be distributed among the farmers who join the association.
Cooperation of that kind is usually obtained easily if the
business men are shown the advantages of the organization
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and how the increased prosperlty eventually will benefit
them.

Another plan that has proved to be satisfactory in Overton
County, Tenn., is direct financial assistance from the banks.
In this case the banks advanced $1,000 to be invested in
breeding pens through the cooperation of the poultry-club
agent and the county agricultural agent. Each pen con-
sisted of 10 hens or pullets and a male bird which cost on
an average $2.50 a bird. The pens were placed with club
members in the various communities. Each person who re-
ceived a pen guaranteed to return, after the first year, 20
fowls in payment for the original 10 hens or pullets fur-
nished him. Those 20 standard-bred fowls, together with 2
selected male birds; were divided into two pens and the next
year were given under the same conditions to two additional
club members. One of the requirements of the plan was the
continuance of this “endless-chain ” system for 5 years, or
until every member possessed at least one pen of standard-
bred fowls. Thus the original pens have been multiplied by
many hundreds, and the entire county has become well
stocked with one breed of fowls.

In order that the loan made by the bank might be re-
turned, together with a reasonable rate of interest, the club
members agreed to dispose of their mongrel hens when they -
ceased to become productive, and to apply the money on the
loan. They agreed also that additional money in excess of
the original allotment of $1,000 was to be deposited in the
bank to further the club activities.

DISPOSAL OF MONGREL STOCK.

Since one of the principal purposes in creating com-
munity poultry-breeding centers is to dispose of all mongrel
stock and to unify the breed of the standard-bred stock,
several plans have been adopted whereby the mongrel stock
may be disposed of promptly and without loss to the member.
The first plan to be practiced successfully in several com-
munities was to set aside a day advertised as “ mongrel day,”
when all members of the association were requested to bring
to a certain point all their mongrel poultry, to be sold at
regular market quotations and shipped to the best market.
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NEh

FIG. 1.—BOYS' AND GIRLS' RHODE ISLAND RED COMMUNITY ASSOCIATION,
CHAMP, VA.

FIG. 2—GOVERNMENT POULTRY ADVISER INSTRUCTING MEMBERS OF
THE FARMVILLE BARRED PLYMOUTH ROCK ASSOCIATION IN THE USE
OF MARKET-POULTRY SCORE CARD.
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FIG. 1.—FLOCK OF STANDARD-BRED BARRED PLYMOUTH ROCKS.

Note uniformity, size, and color as contrasted with flock of mongrels shown in figure 2.

FIG. 2—FLOCK OF MONGREL HENS.

Note how unattractive this flock is, compared with the flock of pure-bred Barred Plymouth
Rocks shown above.
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A plan of that kind makes it possible to eliminate a large
number of mongrels in a short time and make room for
standard-bred stock.

Sometimes members of the association may object to dis-
posing of all their mongrels, especially their pullets and
their hens that have not finished the second laying year:
When that is the case, arrangements usually can be made
whereby all mongrel cocks and cockerels are marketed, either
‘by selling them at the regular market price or by getting the
local poultry buyers to offer the member one standard-bred
male bird of the communlty breed in exchange for two
mongrels.

. ADVANTAGES OF COMMUNITY MARKETING.

After the work is well under way and the association is
in position to market its products, the association secretary
or manager should make arrangements to find a good market
for eggs, especially in case lots, also broilers, surplus fowls,
and possibly capons, as in the case of the Farmville, Va., '
association. When the marketing is done as an associa-
tion, little difficulty is experienced in obtaining satisfactory
- returns. .

To take advantage of other sources of revenue, the asso-
ciation should advertise when it has breeding stock for sale.
Advertisements should mention specifically that the associa-
tion is.in position to fill orders of considerable size, whether
for hatching eggs, day-old chicks, or breeding stock. In -
time, if conditions warrant, the association members may
consider the erection of a community hatchery similar to
those in .successful operation at Petaluma, Cal. This in-
creases their incubator capacity, enables them to do custom
hatching, and also affords the opportunity for selling day-old
chicks.. :

If there is a creamery in the commumty, the association
members have the possibility of fattening surplus fowls on
skim milk or buttermilk as a supplement to other feeds.
Fatteninz on such products is done on a large scale in the
Middle West. . In that way surplus stock can be marketed at -
an increased profit, together with such stock as may be
purchased from neighboring ‘farmers and poultrymen.
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COMMUNITY POULTRY EXHIBITS.

A prominent event of the year for community breeding
associations is the customary annual poultry show, usually a
social as well as a business event. Fowls raised by the mem-
bers of the association compete for prizes given by public-
spirited individuals and local merchants. =~ Such exhibits not
only stimulate interest in the work as a whole, but create
friendly competition among the members. In addition to
various social features, an educational program is planned,
in which talks are given by representatives of the State col-
lege of agriculture and prominent local people.

In order that a wide distribution of prizes and awards may
be made in a large display of one breed or variety of fowls,
the plan of classification necessarily should allow for this
condition. If the community breed is such that the double-
mating system is required to produce exhibition males and
females, prizes should be offered for the first, second, third,
fourth, and fifth best old and young individuals and pens of
both matings, together with the exhibition individuals and
pens. The double-mating system is now being used with
some of the utility breeds, notably the Barred Plymouth
Rock, and farmers 1nterested in exhibition fowls, as-at the
Farmvﬂle, Va., community, soon come to understand its
working.

When the community breed comes within the scope of the
single-mating system, old and young pens and individuals
-should compete in separate classes and a wider range of
placings be made. The usual number is five.

As a possibility for further development in community
poultry exhibitions of that kind, the plan of offering prizes
for the best eggs produced and best-dressed fowls shown
should receive consideration, since the future success of the
organization depends in a large measure upon the quality of
both these products.



COMPOSITION AND FOOD VALUE OF BOTTLED
' ~-SOFT DRINKS. '

By J. W. SaLk, Assistant Chemist, and W. W. SKINNER, Chemist in
Charge, Water Laboratory, Bureau of Chemistry.

CONSUMPTION OF SOFT DRINKS IN RURAL COMMUNITIES.

EARLY all general stores at crossroads and in small
villages in the United States carry regularly a stock of
bottled soft drinks, frequently de51gnated simply as “sodas.”
The consumption of these products increases each year, and
with the growth of prohibition, it seems probable that their
manufacture and distribution will assume very large pro-
portions. In fact, it has been estimated that during the few
years just prior to the curtailment of the industry due to
war conditions, the sale of soft drinks in the United States
amounted annually to over three billion bottles. It is in-
teresting to note that along with rural free delivery, the
telephone, individual electric-light plants, and electrical ap-
pliances, the dweller in a rural community is able to pur-
chase at the nearest general store a product which a few
years ago was obtainable only at soda fountains in towns and
cities.

Bottled soft drmks are consumed chiefly for the delecta-
tion of the palate and for quenching thirst. The fact that
they have some food value is usually not given consideration.
In the past the average consumer has known little of the
composition of these beverages, and since there are-all sorts :
of bottled soft drinks, good, bad, and indifferent, he has not
been in a position to demand a high-grade product. That
there is a growing discrimination on the part of the public
consuming these products is evidenced in the great improve-
ment in the quality and purity of many of them. It is the
purpose of this article to describe briefly the ingredients of
some of the standard types of bottled soft drinks, in order
that the purchaser may be more critical in his selection,
thereby raising still. further the standards of some of the -
manufacturers of these food products.
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COMPOSITION OF SOFT DRINKS.

All bottled soft drinks contain water, flavor, sweetening,
and carbon dioxid gas. Some contain also one or more of
the following ingredients: Color, such as caramel or burnt
sugar; acid, usually citric found in lemons, or tartaric found
in grapes; and a condiment, such as capsicum or red pepper,
cinnamon, allspice, cloves, or nutmeg.

FLAVORS.

The flavors for soft drinks include ginger ale, sarsaparilla,
root beer, birch beer, chocolate, cream, colas, cherry, wild
cherry, lemon, strawberry, raspberry, orange, pineapple,
grape, loganberry, apple, pear, peach, and- others less widely
distributed. These flavors are of two general types, those
which are obtained from natural products, such as the root,
bark, leaf, and fruit of plants or trees, and those made in
the laboratory by synthesizing or combining two or more
chemicals. - Examples of the first type, which may be called
natural flavors, are ginger extract and ginger oleo-resin,
which are obtained from ginger root by maceration and ex-
traction with a solvent such as alcohol, ether, or acetone;
lemon oil, obtained by expressing the rind of the lemon ; and
fruit juices. The demand for the true fruit flavors is in-
creasing, and each year larger quantities of grapes, straw-
berries, raspberries, etc., are used to supply the soft-drink
industry. -

The department encourages s the use of fruits in the manu-
facture of bottled beverages, for the reason that grapes,
strawberries, raspberries, etc., are highly perishable foods
and their use in the form of bottled beverages offers an addi-
tional means of conservation of these valuable products,
especially the surplus. Of course, large quantities of these
fruits are preserved for future use by being canned. If, how-
ever, it is possible to develop an additional outlet for uti-
lizing them on an extensive scale, as in the manufacture of
bottled soft drinks, the fruit-growing industry will be ma-
terlally benefited. An interesting example of a recent de-
velopment in the use of fruit for bottled beverages is the
loganberry, which is now quite extensively sold. Grape juice
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is a well-known article, but it is believed that there is an op-
portunity for a further development of a grape extract for
use in bottled sodas. When fruits like the strawberry, rasp-
berry, and grapefruit are crushed and the juice expressed,
the product obtained is cloudy, due to the presence of very
finely divided portions of the fruit cells. If the juice so ob-
tained is clarified by filtration or by treatment with a clarify-
ing agent, such as kaolin, followed by filtration, the quality
and intensity of the characteristic flavor of the fruit usually
will be found to have been greatly diminished. One reason
for the great development of artificially flavored beverages
is the difficulty of producing satisfactorily from fruits a
clear, transparent beverage that will remain clear and free
from sediment upon storage. It is unfortunate that the pub-
lic has been educated to consider clearness and transparency
of bottled beverages as measures of quality, since the tur-
bidity is often an evidence of a true fruit product of superior
quality. Beverages made with artificial flavors must be
labeled to show they are so made when the product is sold
in interstate commerce, thus becoming subject to the provi-
sions of the Federal food and drugs act.

The second type, artificial flavors, is represented chiefly by
the products which simulate the odor of cherry, grape,
raspberry, strawberry, peach, pear, etc. The chemical com-
position of these flavors differs from that of the natural
products, and they are characterized by a decided ethereal
odor, but are deficient in taste.

Vanilla differs from both of these types in that vanillin,
which is one of the ingredients of the vanilla extract as
obtained from the vanilla bean, can be synthesized or manu-
factured. The artificial vanillin is used very largely in
the manufacture of cream sodas. The Federal food and
drugs act requires that beverages made with artificial ﬂavors
must be so labeled.

Usually two or more flavors are combined to give the de-
sired bouquet. " For example, ginger ale frequently contains
lime juice or oil of limes, orange, etc., in addition to extract
of ginger.

The flavoring 1ngred1ents used in soft drinks are but
slightly soluble in water, but easily soluble in alcohol.
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Moreover, the water solution of most of the extracts readily
deteriorates. Consequently, the extracts employed by the
bottler are similar to the concentrated extracts used in cook-
ing, and contain a rather high percentage of alcohol. How-
ever, but a very small quantity of extract is contained in the
finished beverage, the percentage of alcohol present being
proportionally small. Usually, it amounts to only a few
tenths of 1 per cent by volume.

SWEETENING.

Prior to the war almost all of the sweetening in soft drinks
was ordinary white granulated sugar. As increased de-
mands were made on the sugar supply, bottlers turned for re-
lief to so-called sugar substitutes, such as corn sirup or
glucose, corn sugar or commercial dextrose, maltose sirup,
refiners’ sirup, and honey. The department encouraged the
use of these substitutes for sugar as a war measure, and it
has been estimated that at least 50,000 tons of sugar annually
could thus be saved without materially lessening the food
value of these beverages. It is probable that some of these
sugar substitutes in combination with sugar will be used
regularly in certain types of soft drinks, especially root beer,
sarsaparilla, and similar heavy-flavored beverages, since an
increased “ body ” with less sweetness is desirable in many of
these beverages. The Federal food and drugs act requires
that when sweetening ingredients other than ordinary sugar
are used in soft drinks, their presence should be plainly
stated on the label. '

Because of their content of sweetening, high-grade bever-
ages have a greater food value than most people realize.
Such products as ginger ale, the phosphate drinks, lemon
sours, and grape soda contain from three-fourths to one and
one-half ounces of sugar per half-pint bottle, while sarsa-
parilla, root beer, etc., contain from one-half to three-
fourths ounce of sugar per half-pint bottle. Thus, an 8-
ounce bottle of-a sweet ginger ale contains 1 ounce of sugar,
which is approximately twice the sugar ration per meal
under war conditions, when the amount was restricted to 3
pounds of sugar for 90 meals.. When glucose, honey, etc.,
replace part of the sugar, relatively larger proportions are
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used to obtain the desired degree of sweetness, and the food
-value of the beverage is increased proportionally.

"As a rule, children prefer sweeter soft drinks than the
adult consumer of these products. Too much sweetening
tends to mask the delicate flavors of ginger ale, lemon sour,
etc., and, therefore, is not favored by those with a discrimi-
nating taste. Herein lies the advantage of the sugar sub-
stitutes. Larger quantities can be used, thus securing the
“body,” a most desirable quality, without making the prod-
uct distastefully sweet. At the same time, the food value
of the beverage is maintained or increased.

CARBON DIOXID GAS.

Most bottled soft drinks are effervescent—that is, when
first uncapped, the liquid bubbles and froths. This prop-
erty is due to the impregnation under pressure or at reduced
temperature of the mixture of water, sirup, flavor, etc., with
‘carbon dioxid gas. Carbon dioxid is obtained in various
‘ways, such as burning coke or limestone, and by the action
of an acid on a carbonate such as soda ash. Contrary to a
belief more or less prevalent, the raw products used in the
manufacture of carbon dioxid—that is, the coke, limestone,
acid, or soda ash-—are not present in the bottled beverage.
‘Only the gas itself is used, and this gas in bottled soda water
is a wholesome product, identical with the carbon dioxid
which occurs naturally in large quantities in certain mineral
springs in the United States. Springs of this type are
highly prized for their effervescent properties, and at some
the escaping gas is collected, compressed, and used for car-
bonating soft drinks and mineral waters. The carbon di-
oxid, from whatever source obtained, is purified, and usu-
ally converted into a liquid by means of increased pressure
and decreased temperature. It is then placed in stout steel
cylinders and shipped to the bottler. When the stop cock
on the steel cylinder is opened, the gas is evolved, being
converted from a liquid to a gaseous state by the release of
pressure. The gaseous pressure in bottled soft drinks usu-
ally varies from 40 to 80 pounds per square inch.

COLOR.

Nearly all bottled soft drinks are colored artificially.
Ginger ale, sarsaparilla, root beer, birch beer, chocolate, and
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colas ordinarily are colored with caramel, which is made by
carefully heating sugar or glucose. As a rule vanilla, or as
it is frequently called créam or club soda, is uneolored. The
-other drinks are generally colored with one of the permitted
dyes. Naphthol yellow or tartrazine, which gives a yellow
color, is ordinarily used in lemon sour; amaranth, ponceau,
or erythrosine, in cherry, strawberry, raspberry, etc. Cer-
tain dyes, such as those already mentioned, may be used in
food which is shipped in interstate commerce, prov1ded they
do not conceal inferiority and their presence is plainly de-
clared on the label of the product.

ACID.

Many soft drinks, like ginger ale, the colas, cherry, lemon,
strawberry, raspberry, orange, pineapple, grape, and phos-
phate, contain the fruit acids, citric or tartaric. The min-
eral acids are also used, phosphoric frequently, and sulphuric
 and hydrochloric acids to a smaller extent. Certain bever-
. ages, however, such as sarsaparilla, root beer, birch beer,
chocolate, and vanilla, contain no acid, and are classified as
belonging to the nonacid group of soft drinks. The fruit
acids, citric and tartaric, occur naturally in various frults,
imparting to them their tartness. It is. considered permis-
sible to add pure fruit acids to beverages, thus simulating
the fruit after which the beverage is named. Sulphuric and
hydrochlorlc acids, however, do not occur naturally in fruits
or fruit juices, and, in the opinion of the writers, they should
not, be used to contrlbute tartness or sourness to soft drinks.
The quantity of citric acid added depends upon the flavor,
and the quantity of sugar used, but is approximately from
one to three grains to the half-pint bottle.

By increasing the amount of acid added, the quantity of
sugar can be increased, thus imparting “body ” or viscosity
to the beverage without increasing the apparent sweetness.

CONDIMENTS.

One of the chief condiments added to soft drinks is capsi-
cum or red pepper, a minute quantity of which is added to
ginger ale to increase its pungency. In the process of ren-
dering ginger extract soluble in water or sugar solution,
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much of the natural heat of the ginger is lost; consequently,
it is customary to reinforce the ginger extract with an ex-
tract of capsicum or of some other member of the pepper
family. Some ginger ale, however, has no added capsicum,
the process of manufacture being such that more of the
natural heat is retained, or the natural ginger flavor is
reinforced by supplementary flavors. Other condiments
sometimes used in ginger ale are nutmeg, cinnamon, cloves,
allspiee, etc. In like manner, such beverages as sarsaparilla
may contain various kinds of spices or condiments designed
to render them appetizing. A

BOTTLING SOFT DRINKS.

‘Where soft drinks are bottled on a large scale, the sanitary
precautions taken are usually excellent. This is especially
the case where beverages are aged—that is, manufactured .
and stored to develop and improve quality. When this
procedure is carried out, it is essential that the product be
bottled in a clean manner; otherwise, a loss, due to spoilage, -
occurs through the development of “flat sours,” “ ropiness,”
“sediment,” etc.

Where soft drinks are manufactured in a small way for
immediate consumption, however, the sanitary conditions are
not always the best, and in some cases they are deplorably
filthy. The sirup and filling rooms may easily become dirty
from the spilling of sirup and extracts, which attract flies
and other insects. Proper precautions in washing bottles are
not always taken, nor is the water used for preparing the
sirups and for filling the bottles always pure. Modern
machinery for preparing food products of this sort for the
market has been perfected to such an extent that there is lit-
tle excuse for offering for sale an insanitary article. A be-
lief is more or less current that carbon dioxid gas preserves
bottled soft drinks from fermenting and souring. While this
is to a certain extent true, carbon dioxid can not be depended
upon to overcome or neutralize insanitary conditions in the
bottling house. The sanitary quahty of bottled soft drinks
shipped in interstate commerce is subject to regulation under
the Federal food and drugs act.
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SUMMARY.

High-grade bottled soft drinks enable the dweller in rural
communities to enjoy a food product which a few years ago
was obtainable only in towns and cities, directly from soda
fountains. ;

Flavors and condiments, well-known household articles,
are used in soft drinks, and are of a varied nature designed
to make the product attractive to the taste. .

In addition to being delectable, soft drinks have food
value, due sometimes to their content of sweetening ingred-
ient, which amounts to from 5 to 12 per cent of the total
weight of the beverage, and, in some cases, to the fruit ex-
tracts which they contain.

The quahty of bottled soft drinks depends largely upon
the demand made by discriminating consumers. Some
knowledge of the composition and preparation of these pro-
ducts for the market, as set forth in this article, should en-
able the average consumer to ask for only high-grade
" beverages.

The annual consumption of bottled soft drinks in the
United States prior to war restrictions in production is esti-
mated as about three billion bottles.

It is estimated that over 10,000 establishments, employmg
about 75,000 people, are engaged in the bottling of soft
drinks in the United States.



THE OLD AND THE NEW IN CORN CULTURE.

By H. HowARD BIGGAR,
Ofiice of Corn Investigations, Bureau of Plant Industry.

CORN THE>GREAT AMERICAN CEREAL.

. CORN, the greatest of American cereals, is distinctively an

) American product. All evidence points to the fact that
it was unknown in Europe until after the discovery of
America. Its culture at an early period in this country is
shown by the accounts of early explorers. Columbus, in
writing to King Ferdinand and Queen Isabella in 1498,
mentions cornfields in America 18 miles in length. Cartier,
in the account of his explorations, states that the village of
Hochelega, which later (in 1535) became Montreal, was
situated in the midst of large cornfields. De Soto found
large fields in Florida in 1675, and five years later La Salle
noted large supplies in what is now the State of Illinois.
That it was grown rather extensively is also indicated by
the fact that in 1685 1,200,000 acres of corn belonging to
the Seneca Indians were destroyed by the English in New
York. In 1696 Frontenac, who invaded the Onondaga
country in New York State, spent three days in destroying
growing fields.

CORN AND THE EARLY COLONIES.

The value of corn to the early colonists of the United
States can hardly be overestimated. The Indians, through
" many years of experience, had learned the kinds of corn
best suited to withstand varying conditions, and also some
successful methods of corn culture. These facts were com-
municated to the colonists, who soon began growing corn.
Corn was preferred to other cereal crops because it was
easily cultivated, brought large returns in proportion to the
amount of seed planted, and was an ideal feed for the pro-
duction of hogs and cattle. Every man of John Smith’s
‘colony was given an acre of land and instructed to plant
corn on it. Corn soon became 2 medium of exchange among
the colonists. Taxes, rents, and debts were paid in corn, and
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it was even bartered for marriage licenses. It is certain
that on many occasions starvation would have over-
taken the colonists had it not been for supplies of maize.

CORN AND THE INDIAN.

Upon the Indian, the first grower of corn, the cultivation
of maize has exerted a more or less striking influence. Its
cultivation in large fields made necessary a banding together
of the individuals of the tribes.. It was a sort of communlty
or cooperative undertaking. With the cultivation of maize,
the Indian brought northward the art of pottery making.
Schoolcraft, the historian, states that mound building is
associated with the growing of corn, being made necessary
as a means of defense and easily accomplished because of
the-communal method of living. :

The development of corn growing among the Indians en-
couraged the trading spirit. The corn of the Huron Indians
in New York was exchanged for furs and other commodities.
The agricultural Indian tribes of the Missouri Valley in
North Dakota early developed a trade in corn and vege-
tables with the white traders and explorers; thus enabling
the latter.better to carry on:their operations. They also
traded with the hunting tribes of the Plains, securing. furs,
horses, and weapons, thus enabling them better to withstand
invasion from powerful enemies. To the Plains hunters, the
securing of corn meant prevention of famine in seasons when
the hunting was poor. The trading equlvalent of corn in the
early days indicates its importance in the opinion of the
Indian. Buffalo Bird Woman, a Gros Ventre of the Fort
Berthold Reservation, states that a buffalo robe used to be
given in exchange for a braid of corn containing about 50
ears. Red Bear, an Arikara of the same reservation, states
that the Sioux Indians used to give his people a horse in
exchange for 10 bralds of corn.

The presentation of corn as a gift to other trlbes and to
the whites was common. It was the sign of friendship.
Verendrye, in 1738, was met near the Mandan village, in
what is now North Dakota, by a messenger who presented
him with corn. Lewis and Clark, who wintered near this
village, Maximillian and Verendrye, as well as other white
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FIG.1.—TYPES OF CORN RAISED BY THE INDIANS OF THE SOUTHWEST.

From left to right: Navajo birdsegg, Navajo yellow, Navajo white, Hopi yellow, Hopi
white, Hopi blue, Hopi black.

FIG. 2—CORN HUSKING AND SCRAPING TOOLS.

(2) An Indian’s corn-husking pin made of bear bone. (b) A white man’s imitation of the
above. (c) A scraper made from a deer’s jaw and used by the Iroquois Indians for
removing green corn from the cob. (Courtesy of the Canada Geological Survey.)
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FIG.1.—HOPI INDIAN SHOWING METHOD
OF PLANTING CORN.,

Holes 10 inches or more deep are dug to reach mois-
ture, and then 15 or more kernels are planted.

FIG. 2—SCATTERED CORN OF THE FORT
BERTHOLD RESERVATION IN NORTH
DAKOTA.

She is ““The Keeper of the Corn *” for the Mandan
Indians and is responsible for keeping a reserve
seed supply.

FIG. 3.—SIOUX INDIANS OF THE OAK RIVER
RESERVATION, MANITOBA, CANADA.

The ears had been braided and hung to dry several
days previous to being photographed on August
30, 1916,
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traders and explorers, probably would have found it impos-
sible to carry on their operations without the food (prin-
cipally corn) obtained from the Vlllage Indians of the upper
Missouri Valley.

Corn came to. us as a gift from the Indlans Doubtless no
other word in the Indian vocabulary is so 1mportant to the
Indian, since for generations corn was the main food plant.
The Indlan s regard for corn is really a veneration. In the
Middle West, the Corn Priest proclaimed the time to plant
and to harvest the fields of corn and from time to time
prayed that the crop might be a productive one. In the
Southwest, corn shrines, corn dances, and numerous corn
ceremonies are evidence of the regard of the Navajo, the
Hopi, and the Zuni for their favorite cereal.

A study of the methods of corn culture of the various
Indian tribes is of interest as showing the beginnings of
what are now widely adopted practices. It also affords us
an 1dea of prlmltlve adaptatlon to cond1t10ns o

KINDS OF CORN GROWN BY THE INDIANS.

+The Indians’ grew two main types of corn, Zea mays. in-
durata, or the the flint corns, and Zea mays amylacea, or the
flour corns. Inasmuch as corn was mainly used.for human
food, each type had its particular use. Flint corn was raised
mainly for the making of hominy. Flour corn, because of
its soft, starchy composition, was very easily ground in mor-
tars. It was, therefore, especially valuable for parching and
making into soups, puddings, and corn bread.

A dlstmgulshmg feature of the primitive Indian corns
was their various colors. Among the kinds of corn grown
were the following: Red-streaked flour, pink flour, white
flour, red flour, blue flour, spotted flour, yellow flour, salmon-
colored flour, white flour with kernels tipped with black,
white flint, yellow flint, and pink flint. - It must not be
understood that all of these various kinds have passed out of
cultivation. On the contrary, practlcally all of them can
still be found, having been planted in small quantities from
year to year, even up to the present time. An endeavor
was made to keep the various kinds separated by planting
in fields apart from each other.
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PRIMITIVE SEED-TESTING METHODS.

Various methods of testing the germination of seed corn
were practiced by the Indian tribes. On the Red Lake
Reservation in northern Minnesota, corn was grown along
the borders of Red Lake. The locality is more or less
densely wooded ; hence, use was made of moss in germinating
seed previous to planting. A box was filled with moss, and
kernels of corn were placed in the moss. The whole was
soaked in water for a time and then set in a warm place until
the kernels sprouted. Dead kernels were discarded, and the
sprouted kernels were planted. Other tribes made willow
baskets, filled them with kernels of corn, poured water
through the corn, and placed the baskets in a warm place to
start germination. Among the northern and western tribes,
it seems to have been a general custom to soak the kernels of
corn previous to planting, the object being to hasten the
germination of the seed. _

In connection with the soaking of the kernels, supersti-
tion played a conspicuous part. The older women of the
tribes placed various substances in the water in which the
corn was soaked. These substances were believed to 1h-
"fluence the behavior of the future plant in the field and to
insure its being free from plant diseases and other enemies.
As an example of this might be cited the use of the ground
plum (Astragalus caryocarpus). The fruits of this plant
were often soaked in water with the corn. The ground
plum is prolific, bearing many fruits, and it was the belief
that its use in this connection would insure prolific corn
crops. _ , .

THE NETTLE SEED TESTER.

It may be a surprise to many to know that a method of
germination somewhat similar to our modern rag-doll
seed germinator was used by middle-western tribes. The
material used in this tester was the stem of the slender
nettle (Urtica gracilis). It was used in the following
manner: .

When the time for planting corn was at hand, quantities
of the nettle were gathered. They were piled in a sort
of mat, and on this mat the kernels were placed. The
mat of nettles was then rolled up so that it made a cylindrical



The Old and the New in Corn Culture. 127

bundle, with the corn kernels on the inside. The bundle
was tied around with strings cut from buffalo hide and
then immersed in water. After soaking for a day or two,
the bundle of nettles was wrapped in a buffalo skin or
other covering and kept warm. In a few days the kernels
sprouted, and when the sprouts were a quarter of an inch or
more long they were planted. Kernels not sprouting or
showing swollen germs were not planted.

The slender nettle was used for this purpose because it
was the first plant to reach any considerable height by corn-
‘planting time. Furthermore, the fact that the plant was
protected by stinging hairs, or spines, gave the Indians the
idea that corn germinated with it would be protected from
plant enemies during the growing season.

PRIMITIVE CORN-PLANTING METHODS.

Location and climatic differences are no doubt responsible
for the fact that three distinct planting methods were in
~ vogue among the Indians. These were as follows: (1) The

Hopi method; (2) the Omaha, or mound, method; and (3)
the usual “hill ” method. . .

The Hopi and other tribes of the Southwest, in order to
reach moist soil in the sandy areas which ﬂley cultivate,
‘make use of the planting stick in planting. This stick is
about 3 feet in length and has a stiltlike projection about 10
or 12 inches from the bottom. The stick is pressed into the
soil with the foot, and holes are made from 8 to 12 inches in
depth. Into these holes as many as 20 kernel$ are dropped.
The hills are about 10 feet apart. The number of plants in
the hill may seem excessive, but none are thinned out, being
left as a protection against wind and sun.

The Omaha, or mound, method was used by the Omaha
Indians of Nebraska. In this method the earth was pul-
verized and heaped into mounds about 18 by 24 inches in
area. The northern end of the mound was 18 inches in
height, sloping to the south, the south end being level with
the ground. The mounds were from 2 to 3 feet apart on all
sides, and 7 kernels to the mound were planted. Sometimes
_a ditch was dug around the mound, into which water was
‘poured in dry seasons.
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INDIAN CORNFIELDS.

The “hill ” method of planting was the one usually fol-
lowed by most of the tribes. Ground was selected as a rule
along the banks of streams, trees were cut down and re-
moved, weeds and rubbish were cleared away. Land where
weeds grew was preferred because it was the easiest to pre-
pare and was thought to be the most fertile. The fields were
apt to be more or less irregular in shape, owing to the fact
that they usually followed the bends of streams.

In preparing land for corn, the entire field was not dug up
and pulverized, but only space enough for each hill. Each
spring the stalks were removed from the hill, it was pul-
verized and again used for planting, so that the same hills
used over and over became quite large and distinctive, mark-
ing in after years the location of former fields. Even the
Indian understood the value of spacing hills and they were
usually 2 to 5 feet apart.

Since the Indians practiced cooperatlon in thelr agricul-
tural work to quite an extent, large fields of corn were really
made up of hundreds of in‘dividu‘aL fields.. Families helped
each other at planting time and harvest in many instances,
and at such times the fields presented a busy appearance.. In
the upper Missouri River. valley. in North Dakota as re-
cently as 30 years ago, the Mandan, Arikara, and. Gros
Ventre tribes cultivated a tract of about 1,200 acres not far
from the river banks. During the months of May and June
this tract must have been an interesting place to visit. Here
swarthy squaws toiled long hours in the hot sun, working
with primitive tools, the small fields being separated from
each other in much the same way that children’s school
gardens are to-day. At the outskirts of the fields Indian
sentinels might have been seen guarding the workers from
the attacks of hostile tribes. Later on, in the fall of the year,
a procession of toilers wended their way from the fields with
braids of corn, carrying them to the village for storage.

' PRIMITIVE TOOLS.

A more or less gradual evolution in the kinds of tools used
in corn culture has taken place. The most primitive tool
was the sharpened hardwood stick. Later, the shoulder
blades of the buffalo and deer, deer antlers, and clam and
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FIG. 1.—PUEBLO METHOD OF DRYING CORN ON THE ROOFS, AT
SAN FELIPE, N. MEX.

FIG. 3.—AN INDIAN CORNFIELD IN NEW MEXICO.

The hills are far apart, and the large number of plants in a hill afford protection from
wind and sun.
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FIG. 1.—STONE MORTAR AND PESTLE USED BY THE INDIANS OF
THE MIDDLE WEST FOR GRINDING CORN.

FIG. 2—IROQUOIS INDIANS USING A WOODEN MORTAR AND PESTLE
TO GRIND CORN.

Courtesy of the Canada Geological Survey.
128-2



The Old and the New in Corn Culture. 129

tortoise shells were used. In the Mississippi Valley, numer-
ous stone and flint implements have been found which, from
their shape, suggest their use as primitive hoes or spades.

PLANTS AS INDICATORS OF THE SEASON.

There were three important periods in the field work of
the agricultural Indians: (1) Planting time, (2) roasting-ear
time, and (3) the harvest period. After planting, most of
the members of the tribes left for other locations for the
summer hunt. Usually, some of the women were left to
attend to the weeding out of the patches. At roasting-ear
time, many returned from the hunt to gather corn and pre-
pare it for food, much of it being parched and put away for
future use. When the ears were ripe, both men and women
]omed in the harvest.

It is of interest to note that the time to return from the
hunt to gather the roasting ears and the ripe ears was indi-
cated to the hunters by the appearance of prairie flowers the
Indians having learned the relations between the growth
stages of corn and other plants. One of these indicator
plants was the blazing star, or buttonweed, whose habitat
includes the States of the Middle West. According to an
informant of the Omaha tribe in Nebraska, this plant was
used as follows: When the Indians on their hunting trips
saw the first small flower buds appearing on the blazing
star, they knew that the corn in their fields at home was ap-
proaching the milk stage. When the buds were entirely
open, the corn was ready for parching and it was time to
return. Later in the season, when the plant was through
" blossoming, they knew that the corn was ripe and it was time
to harvest. Other plants used as indicator plants on the
Plains were the cat-tail and the goldenrod.

SEED SELECTION AND STORING.

" The Indians practiced seed selection and had "definite

‘standards. Many tribes discarded the butts and tips, plant-

ing only the middle portions of the ears. Some tribes dis-

carded ears with moldy cobs or with irregular rows. Well-

filled ears were preferred, with straight rows of kernels.
98911°—¥pK 1918——10
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Seed ears were selected each fall and the husks braided to-
gether, so that a braid would contain about 50 ears and
would be about 5 feet long. Practically all the Indian tribes
seem to have practiced braiding. The tribes of the South-
west hung the braids up to dry or else spread unbraided-
ears on the ground or on the roofs of their flat-topped
houses. After the drying was completed, the corn was
stored in the lower stories of the dwellings. Some of the
southwestern tribes used large storage baskets.

The Indians of the New England and Middle-Western
States used the cache for storing corn and other foodstuffs.
These caches were holes dug in the ground, usually to a

~depth of 5 to 7 feet and several feet in diameter. They
were either jug-shaped or cylindrical. "Although the fields
of corn were usually on the lower lands, the caches were
dug on the higher ground so as to avoid danger from seep-
age waters. Caches were dug either inside or outside of the
dwellings. Considering the rude tools at the disposal of
the Indians, the digging of a cache was no small task.

‘Shelled corn and braided corn were both put in the caches.
Usually the shelled corn was placed in buffalo or deer-skin
sacks before caching. Indians in the forest country cached
their corn after placing it in bags made of cedar bark. A
fire was often started in the cache after completion, in order
to dry it out before storing corn. Grass and bark were used

_in lining the sides and bottoms. The final covering was
earth, and when well covered the cache could not be dis-
tinguished by strangers, and so was not in much danger of
being robbed. Sometimes one family had as many as two
or three caches.

INDIAN CORN FOODS.

The colonists obtained their first knowledge of how to
use corn as a food from the New England Indian tribes.
Capt. John Smith, in his accounts, mentions the preparation
of several corn foods. The Iroquois Indians had at least 40
different ways of cooking corn. The “travelling food” of
this tribe is an interesting example, as showing Indian food
combinations. Soft or flour corn was used. It was shelled
and parched slightly in the embers of a wood fire. Then it was
thrown into a mortar, maple sugar was added, and it was .
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pounded and sifted until it was a very fine meal. Sometimes
dried fruits, such as cherries, were pulverized with it. The
food was carried on hunting expeditions and in time of war.
One-fourth of a pound, diluted in a pint of water, was a
good dinner.

Succotash was a dish prepared by New England and mid-
dle-western tribes. Corn was cut from the cob, placed in a
kettle with a quantity of. beans, and then boiled. Salt and
butter were added as seasoning. :

Accordmg to Dr. Walter Hough, of the National Museum,
the Hopis had 52 kinds of corn foods. One of the main
ones was prepared as follows: Large pits were dug in the
sand. They were heated with burning brush, filled with
roasting ears, and tightly closed for a day. When the pit
was opened, corn feasts were held. ‘

Hominy was a food used by most of the northern and mid-
dle-western tribes. Wood ashes were used to make lye
water for removing the hulls. Flint corn kernels were
placed in the water with the wood ashes. The water was
boiled until the hulls were removed. The hulled corn was
then rinsed off, put into another kettle with clear water, and
boiled. '

A food of the Gros Ventre Indians, called “husared,”
was prepared by grinding corn and placing it in corn husks.
The husks were folded over with the corn on the inside, tied
up, and then dipped into boiling water.

Corn smut (Ustilago zea) was often used as a food by
some tribes. The Gros Ventre tribe gathered the smut,
boiled it, dried it, broke it into bits, and ate it with corn as
a relish. It is said to have tasted like corn and was very
palatable.

PRIMITIVE AND MODERN METHODS OF CULTURE.

The evolution in methods of corn culture since the primi-
tive days when the Indians cared for their main food plant
may seem very striking. In comparing, however, the prac-
tices of the red man with our modern methods of corn cul-
ture, we must not fail to recognize his ingenuity and fore-
sight. Modern tools were not available. Years of experi-
mental evidence as to the wisdom of this or that step were
wholly lacking. In view of these facts, the Indian’s utili-
zation of materials at hand and his methods of procedure
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are to be commended. The Indian had no means of record-
ing time. He watched the forces of nature in planning his
agricultural work. Seed was prepared and corn was planted
when the wild turnips began to bloom, when grass became
green, when plums, wild grapes, or juneberries began to
blossom, or when the leaves of the trees began to uncurl.

In lieu of our modern tillage machines, the squaws of the
tribes worked up the ground with tools wrought from wood,
bone, or stone. The number of kernels planted per hill has
not materially changed even to this day. The principle of
spacing hills and the distance apart of hills are about the
same to-day as in primitive times. Special attention was
given to the type of seed ear, the drying of seed, and the
testing of germination in primitive testers; all these indicate
an almost uncanny knowledge on the part of the Indian
agriculturist, quite in keeping with our emphasis on these
points to-day.

.~ Tt is a far cry from the cache to the modern well-venti-
lated corn crib, but the utility of the cache as a burglar-
proof storage house can not be denied. Domestic-science
experts, skilled in methods of utilization of corn as a food,
must not fail to recognize primitive housekeeping skill as
exemplified in the scores of corn foods prepared and used
by the Indians.

CORN AND THE WESTWARD MOVEMENT.

The story of Indian corn is the story of the struggle of the
human race for food in the Western Hemisphere. It is the
story of definite rotations where corn is the cultivated crop.
The dependence of the Indian upon corn, how it called into
play his inventive genius, and its adoption as a crop and a
food by the early colonists have been mentioned. Its popu-
larity among the colonists resulted at last in a corn surplus,
which was sent to the West Indies and South America in
exchange for products of those countries.

A steady influx of population along the Atlantic coast
made more agricultural land necessary. The westward
movement began, and settlements were made beyond the Al-
leghenies, where much of the soil was found to be especially
suitable for corn production. The feeding of live stock be-
gan, and the surplus corn crop from west of the Alleghenies
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moved to the East in the shape of cattle and hogs. It was
a not uncommon sight to see large droves of cattle and
hogs being driven across the mountains from the Ohio
Valley to Baltimore. Increasing trade with the eastern
~ part of the United States and the beginnings of European
trade made systems of transportation necessary. National
highways were opened, canals were constructed, and at last
railroads linked widely separated territory, so that the
products of the West could reach quickly the eastern cities,
the Atlantic seaboard, and the Orient.

The progress of invention and commerce was hastened by
rapidly increasing supplies of corn and corn-fed animals.

CORN ANb THE PACKING INDUSTRY.

The increasing production of corn and the consequent
increase in hogs and cattle developed the packing-house
industry. About 1832 the city of Cincinnati was nicknamed
“ Porkopolis ” because of its importance as a pork-packing
center. The Union Stock Yard and Transit Co. of Chicago
began its operations in 1865. For a number of years it re-
mained the only large market. In 1871, 1874, 1877, 1884,
and 1898, stockyards were established at Kansas City, St.
Louis, Sioux City, South Omaha, and St. Joseph. The
growth of the packing industry has been indeed rapid. Ac-
cording to the Interstate Commerce Commission reports,
there is a steady growth in the tonnage of packing-house
products carried by the railways in the United States. For
the years 1914, 1915, and 1916, the report of tonnage is as
follows: -

Tons.
1914 _ 5,739, 000
1915 -~ 6, 193, 623
1916 6, 831, 801

The increasing utilization of by-products of the packing
houses is more or less familiar to all of us. As for the
movement of live stock from the farms to various markets, -
live stock whose ration to a greater or less extent is corn,
figures are so large as to be almost incomprehensible. Ac-
cording to the Bureau of Markets of the Department of Agri-
culture, the receipts of hogs during the 5 years from 1913 to
1917 at 12 leadlng markets averaged over 26,000,000 animals
annually. The increase in rece1pts for this perlod over the
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previous 5 years is 14 per cent. In the year 1917 these same
12 markets received more than 14,000,000 cattle.

THE SILO AND THE CORN CROP.

No single -agricultural step in marking the advance of
methods of utilizing corn has been so important as the
preservation of the crop in the green state in the silo. Be-
tween 1860 and 1870 the first silos for corn were used in
Europe. The first record of silo construction in this country
was in 1875, when two were built and used in Michigan.
The days of experimentation with sildage have now passed.
Because it is an economical means of utilizing green feeds,
especially corn, silage construction and the use of the silo
are increasing rapidly, particularly in the dairy States.
The following table shows the States leading in the number
of silos:

Number of silos in the United States.

. [From the Monthly Crop Report, August, 1917, of the Bureau of Crop Estimates.]

Capacity (tons).
State. | Npmmher |-

- Average. Total.
NeW YOIK. oo omemeeeeeeeeeeee e eaeneann 55,000 75 4,125,000
PennSYIVANIG .« . eneneneneeaeae e e e e e e aaennn 24,000 65 1, 560, 000
[0) 11 1 YRS 25,000 67 . 1,675,000
TNAEANA. e e e e naaee 27,000 70 1,890, 000
Tlinois. ....... s 30,000 79 2,370,000
Michigan. c.ooeene et 33,000 | - 70 2, 310,000
WISCONSIN o ee e eeiee et eeaa 55,000 87 4,785,000
MINNESOLR .« e« o eemeeeeeeeeme e e ma e e maaeanas 15,000 95 1,425,000
¢ T 16,000 105 1,680,000
Missouri........ e eeeeesemmemmcaccesecssessesecsssanean 13,000 90 1,170,000
KANSAS e« e e e eemmeceemeee e aaa 11,000 106 1,166,000
D LT 11757 o 7 10, 000 80 800, 000
New England.......... e eeemeeeeeeaaes 35,000 67 2,315,000
N 017113 R 55,000 77 4,235,000
United StateS--eeeoenmeeneencencmecaacaaaaaaaan 404, 000 78 31,536,000

The average number of milch cows in the United States in
the decade 1908 to 1917 was 20 per cent more than in the pre-
vious decade. A large part of this increase is no doubt due to
the growing popularity of the silo as a cheap means of pre-
serving green feeds. .
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VARIATIONS OF THE CORN PLANT.

Whatever may have been the origin of corn, the fact re-
mains that in its distribution over the United States it has
undergone many and diverse modifications. Sturtevant re-
ports heights of stalks varying from 18 inches for Golden
Thumb pop corn to 22.25 feet for corn in Tennessee, and also
reports individual ears with rows of kernels varying from
4 to-48. Variations in color are almost unlimited. Mont-
gomery states that there are now probably 1,000 named
varieties of corn in the United States, three-fourths of which
have been developed since 1840. In 1898 Sturtevant listed
507 varieties. , ,

Corn has shown especial adaptability to differences in
length of seasons, and at the present time we find varieties
maturing in 80 days in the North and other varieties requir-
ing 150 days or more in the South. The types, consisting of
pop, flint, flour, dent, sweet, and pod corns, indicate great
changes in centuries of adaptation. In addition to their nat-
ural variations, but few plants in America have received more
attention at the hands of the plant breeder than corn.

The plant breeder has found the plant to be very mobile,
responding readily to selection.. Proof of this is shown by
the fact that selection has been found to influence the fol-
lowing characters: Shape of ear, height of ear, percentage of
protein, percentage of oil, type of kernel, type of ear, width of
leaves, color of kernel, size of cob, and many other char-
acteristics. Through hybrldlzatlon, valuable characters of
different varieties have been brought together.

CORN AND THE STRUGGLE FOR DEMOCRACY.

Corn played a vital part in the European conflict. In re-
sponse to widespread appeals, the acreage in 1917 was in-
creased more than 10 per cent compared with 1916 and ap-
proximated 117,000,000 acres. The crop of 3,065,000,000
bushels was next to the largest ever harvested. If this
crop had been loaded on wagons, each containing 50 bushels
and allowing 20 feet of space for each wagon, these wagons
placed end to end would make a line long enough to en-
circle the globe 9% times,
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The importance of corn in the agriculture of the United
States is well shown by the fact that in the decade 1908
to 1917 the acreage devoted to corn in this country was
4.8 per cent greater than the combined acreage of the crops
of wheat, oats, barley, rye, rice, buckwheat, and flax. The
value of the corn crop for the same period was 24.3 per
cent more than the combined values of these crops. During
the same decade, the number of acres in corn was 18.7 per
cent in excess of that for the previous decade. A growing
increase in the price per bushel for corn is indicated by the
fact that the value of the crop was about 100 per cent greater
in the past decade than in the previous one.

In many forms, corn is becoming more and more popular
as a human food. It is the main cereal food of the cotton
belt. Considering the food value of crops grown on an acre
of land, corn heads the list, a 35-bushel crop producing
nearly 150 pounds of protein and more than 3,000,000 units
of energy. :

*. Valuable, even in the remote past, as a sustamer of life
among primitive peoples in peace and war, the importance
of corn in the world’s affairs becomes more and more mani-
fest with each decade of time. Moving westward and north-
ward as its merits became better recognized, its growth in
production is closely associated with the building of canals,
railroads, our national highways, and our commercial su-

" premacy. Because of the manifold uses of every part of the
plant, the production of corn is closely linked with the de-
velopment and perpetuation of many great industries. Be-
cause of its wonderful adaptation to conditions, it is now
grown with success in every State of the Nation, from sea
level to lofty plateaus In acreage, in multiplicity of uses,
in production, and in value it exceeds any other cultivated
crop. A corn-crop failure of any extent affects our supply
of meat, lard, butter, and imports and exports. Its use as a
substituté ‘for wheat made it possible to release exceptionally
large shipments of wheat to Europe, to supply the Allies
and our owi armies.

Having served a useful purpose in the early days of our
country’s history, corn is still indispensable in the develop-
ment and perpetuation of our great Republic.



THE DRAINAGE MOVEMENT IN THE UNITED
STATES.

By 8. H. McCrory,
Chief of Drainage Investigations, Bureau of Public Roads.

A GREAT AREA OF UNDRAINED LAND.

AMONG the great undeveloped natural resources of the
United States are its one hundred and two million
acres or more of swamp and wet lands. If collected
in one place, these lands would have an area greater than
that of the States of Iowa, Illinois, and Indiana taken to-
gether, or more than three-fourths of the area of France.
These lands are found in every State, in tracts varying in
size from a few acres to several million acres, and their soils
vary greatly in character and in agricultural value. Data
regarding area, eéxtent, and character of our swamp lands
are limited, but the most reliable information obtainable is
here brleﬂy set forth. .

Area of swamp and wet lands in the United States.

‘ . Acres,
Swamp N . 66, 900, 000
Periodically overflowed 31, 500, 000
Tidal marsh 4, 400,000
Total X 102, 800, 000

Approximately three-fourths of these lands are timbered,
but many have been cut over. Few data are available as to
the area remaining in virgin timber, but it is estimated that
at least 75 per cent of the land on which there is merchant-
able timber has been or is being cut over. In their present
condition, the greater part of these lands return but a small
income to the owners. On some, timber is growing which
will yield some return when cut; the permanent swamp does
not afford any other return except possibly a little pvor
pasture for cattle.

The lands that are periodically swampy, in addition to
yielding some timber, afford a fair grade of pasturage for
live stock. Such lands in some localities support good:

137
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growths of grasses that are valuable for pasture or hay; on
other lands not so well located the pasture is thin. Tidal
areas yield a little marsh hay or some poor pasture. It is
-apparent that in their present condition these lands are
not returning a large income to their owners. The greater
portion possess inherent fertility, and, if drained adequately,
would make good agricultural land. In the present con-
dition they are either too wet to cultivate, or the risk of
losing a crop from overflow is so great that the farmer
can not afford to take it.

MANY TYPES OF SOIL.

. Many types of soil are found in the swamps; their agri-
‘eultural value varies considerably. -In those swamps where
‘the ground is covered with water during the greater part of
‘the year, the cumulose soils generally predominate (PL
XIX, fig. 1). Much of the swamp land is not wet all the
time, but only for a time after a heavy rain. Land of this
character usually supports a heavy growth of vegetation. A
large portion of the lands of this character formerly sup-
ported a heavy growth of timber. (Pl XIX, fig.2; Pl. XX,
fig. 1.) -~ -

Lands that are overflowed periodically usually are in the
flood plain of streams. The soils generally are of alluvial
origin. The largest of these areas that are unreclaimed are
heavily timbered. (Pl XXI, figs. 1 and 2; PL. XXITI, fig. 1.)
In addition to these lands, however, considerable areas of
cleared lands along many of our streams are now cultivated
but are greatly in need of improved drainage and of protec-
tion from overflow in order to make them available for
cultivation. (PL XXITI, fig. 2.) Small tracts frequently can
be reclaimed by the construction of small ditches or a sys-
tem of tile drains. = (P1. XXTIT, fig.1.) On the larger tracts,
the problems are more complicated. It usually is necessary
to construct large ditches that will serve as outlets. for the
drainage of the entire district, and these must be supple-
mented by sufficient lateral ditches to afford outlets for the
farm drains. Usually, ditches of this kind are constructed
by floating dredges or dry-land excavators. (Pl XIX, fig.
2.) Themachines used for constructing the ditches have been
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B P.R.~D 506

FIG. 1.—THE EVERGLADES WEST OF FORT LAUDERDALE, FLA.

FIG. 2—DREDGE DIGGING DRAINAGE DITCH THROUGH A SWAMP.
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B.P.R.~D 1887
FIG. 1.—SWAMP IN BEAUFORT COUNTY, N. C., THROUGH WHICH DRAIN-
AGE DITCH HAS JUST BEEN DUG.

B.P.R.~D 907

FIG. 2—PERMANENT SWAMP LANDS THAT HAVE BEEN DRAINED AND
RECLAIMED, BEAUFORT COUNTY, N. C.

Photograph taken four years after drainagto v:eai completed and the work of development
started.
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PLATE XXI.

B.P.R.~D 1178

, ST. FRANCIS

B.P.R.~D 321

FIG. 1.—PERIODICALLY OVERFLOWED LAND, GUM AND

PERIODICALLY OVERFLOWED TIMBER LAND

FIG. 2.

BASIN, ARK,

CYPRESS TIMBER, YAZOO DELTA, MISS,
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FIG. 1.—STREAM VALLEY, WHICH COULD NOT BE CULTIVATED UNTIL
OVERFLOW WAS PREVENTED BY CHANNEL IMPROVEMENT, NORTH
CAROLINA.

Partially cleared land on left, dredged ditch in center, timber on right.

B.P.R.~D 1328
FIG. 2—CORN ON POORLY DRAINED LAND, KILLED BY OVERFLOW
FROM STREAM.
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B.P.R.-D 423
FIG. 1.—POTATOES GROWING ON TILE DRAINED LAND.

On adjoining undrained fields the crop was a failure.

FIG. 2—CORN GROWN ON DRAINED SWAMP LAND IN EASTERN NORTH
CAROLINA.
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B.P.R.~D 1008

FIG. 1.—WINTER WHEAT GROWING ON DRAINED SWAMP LANDS IN
ILLINOIS.

B.PR~D

FIG. 2—COTTON AND TRUCK GROWING ON DRAINED SWAMP LAND
IN SOUTH CAROLINA. THIS FIELD HAS BEEN CULTIVATED FOR MORE
THAN 100 YEARS.
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developed especially for this purpose, and dig ditches very
rapidly at a low cost. A small floating dredge such as that
shown in Plate XIX will excavate from 80,000 to 50,000
cubic yards or more per month.

The crops grown on the drained lands are the equal of
those grown on the higher lands. The qualtity is of the
very best. Some of the soils are especially adapted to spe-
cial crops, such as celery, onions, and cabbages. Much of
the celery in the United States is grown on drained marsh
land. Most of the lands, however, are equally well adapted
to the production of the staple crops. (Pl. XXITII, figs. 1
.and 2.) Some have been in cultivation for more than 100
years and are still producing good crops.

DRAINAGE LAWS.

The drainage laws usually provide that on petition of a
certain percentage of the landowners, or owners of a cer-
tain percentage of the lands, within the proposed district,
an engineer will be appointed to examine the lands and de-
termine whether they can be drained. If his report is favor-
able, the district is established, surveys made, and the nec-
essary improvement planned and constructed. The district
is a quasi-public corporation, which has the right to con-
struct the necessary drains and do any act required for the
reclamation or protection of the land. It has the right of
eminent domain, can borrow money, and issue bonds. The
special benefit that will accrue to each part of the land from
the construction of the improvements is determined, and the
costs are prorated to the several tracts on the basis of the
benefits received, the lands that will receive the greatest
benefit paying the highest tax per acre for the construction -
of the improvements. The district has the power to levy
assessments to pay for the construction of the improvements.
These are a lien on the land secondary only to the State and
county taxes. Usually bonds are sold to provide funds to
construct the improvements, and the landowners have the
privilege of paying for the improvement in a number of in-
stallments. These bonds have a good reputation with in-
vestment bankers, and are very popular with conservative
investors.

Under the provisions of such laws, much land has been
reclaimed. The first projects of any magnitude were under-

98911°—yBK 1918——11+12
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taken in the upper Mississippi and Ohio Valleys. Unfor-
tunately, no data are available with regard to the amount
of land that has been reclaimed or the cost of the work.
Some idea of the magnitude of the work may be gathered
from the fact that in several counties in Towa more than 100
districts have been established. There are more than 300
districts in one county, which is said to have spent more than
$10,000,000 on drainage improvement. Recently, informa-
tion has been compiled regarding drainage work done:in
Michigan. During the 20-year period from 1898 to 1917,
inclusive, drainage improvements costing $18,859,576 were
constructed in that State.

The work of reclamation has not been confined to the
‘States in which it was first started. In 1909, North Carolina
and Arkansas enacted modern drainage laws. . Since that
‘time all of the other Southern States have enacted similar
statutes. In North Carolina, South Carolina, Georgia,
.Florida, Mississippi, Tennessee, Louisiana, Arkansas, and
Missouri, under the provisions of these statutes, at least
7,000,000 acres-have been included in drainage districts,

where the improvements planned have either been -con-
structed or now are under construction. The greater part
of this land is now drained and most of the remainder will
be drained by 1920. The work has not been confined. to
_small projects alone, but many districts of considerable size
have been organized. Amonhg these are the Little River
drainage district in Missouri, containing 5555000 acres,
which is more than 90 per cent completed ; the Cypress Creek
district in Arkansas, ‘containing 300,000 acres, fully 40 per
cent completed ; the Bogue Phalia district in Bolivar County, .
- Miss., containing 140,250 acres, which was completed several
years ago; and the Bogue Phalia district in Washington
County, Miss., containing 150,000 acres, which has been
completed recently. Most of the smaller dlstrlcts have en-
tirely completed construction.

CLEARING LANDS EXPENSIVE.

When drainage was first attempted on a large scale, the
projects undertaken were located in a prairie country where
the land was available for cultivation as soon as drained.
Lands of this character were settled rapidly, frequently even
before they were drained. In the eastern United States,
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with the exception of the Florida Everglades, the wet prairie
lands of southern Louisiana, and the lands along the Gulf
coast in Texas, there are no large tracts of unsettled, un-
reclaimed lands needing drainage that are not timbered.
The timbered lands must be cleared before they are available
for cultivation. :

On those lands where the timber is heavy the clearing is
expensive and usually costs much more than the drainage.
Clearing timbered lands is at best a slow and laborious
process, and where wet lands must be cleared before field
drains can be constructed it becomes even more difficult.
The time required and the cost of clearing timbered lands
have of necessity made the rate of development of these
lands slow. On the prairie lands of Towa and Illinois a man
- and three horses could break from 2} to 3 acres per day,

and this land could be planted to corn or flax the year it was
plowed. On heavily timbered lands, unless conditions are -
unusual, it will require more than a month’s work for one
man to clear an acre if all stumps are removed so that mod-
ern machinery can be used to cultivate the land.

" It has been the general experience that the rate of develop-
‘ment of timbered swamp lands has been slow after drainage,
where the lands are drained in large tracts. The only nota-
ble exceptions to this are the black lands of eastern North
Carolina, where, due to peculiar soil conditions, clearing
can bé done rapidly and at a very low cost per acre (Pl
XX, fig. 1). Where the drainage district is located in well-
settled territory, the rate of development is more rapid.

“This has been particularly true of those districts in the

South formed for the purpose of reclaiming the narrow
valleys along the streams. Usually, the greater part of the
hill lands adjacent to these valleys has been under cultiva- .
tion for years and is thickly settled. The bottom lands gen-
erally are the most fertile in the district, and the demand
for their utilization has been strong; as a result, their
development Has been rapid. On many such projects prac-
tically all the land is placed under cultivation within three
or four years-from the time the district is completed. In
the districts draining large blocks of swamp lands, progress
has not been so rapid. v '
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Recently, information was collected in regard to 20 dis-
tricts in eastern North Carolina. The districts have an area -
of 258,425 acres, of which 48,600 acres were cultivated prior -
to drainage. Since the lands have been drained, 32,600 acres
have been cleared and placed under cultivation, making a
total area of 81,200 acres now in cultivation in these districts.
Of the area placed under cultivation since the lands were
drained, 12,000 acres were located in one district of 16,000
acres, where an active selling and development campaign
has been carried on by the persons owning the land. Con-
ditions in the other States where similar timbered lands have
been drained are much the same. : '

ADEQUATE DRAINAGE FUNDAMENTAL.

The settlers on drained swamp lands that have been
timbered must clear the land and place it in cultivation be-
fore there can be any return from the investment. If the

“land is to be cleared rapidly, machines will be necessary,
and additional labor must be employed. On even a small
farm, this calls for considerable capital. If the settler has
not the means to purchase necessary machinery and hire
labor, he must develop the lands slowly, and it will be some
time before he has available for cultivation sufficient land to
afford him a living.

It is a fundamental requirement that if settlers on swamp.
or wet lands are to be successful they must have adequate
drainage for their land before they attempt to cultivate it.
It would do much for the success of such projects if some
plan were worked out whereby a certain portion of each
farm either could be cleared in advance of settlement or im-
mediately after the settler goes on the land, so that he will
have sufficient arable acreage on which to make a living while
he clears the remainder of his farm.

COLLECTIVE ACTION NEEDED IN CLEARING LANDS.

Some attempts have been made to clear lands before they
were sold. The price at which they are sald usually is so
high that they are not attractive to prospective settlers with
small capital. Other companies have agreed to clear the
lands for the purchaser for a certain sum per acre or on a
percentage basis; in some instances this plan has worked out
very satisfactorily. There is, however, need for some plan
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by which the work of clearing would be carried on by some
public or quasi-public organization. One method by which
this could be accomplished would be to broaden the powers
of the drainage districts so that they could clear lands for
the settlers, or a separate organization somewhat similar to
the drainage district organization could be provided for the
purpose of clearing the land. The cost of clearing in each
instance would be charged to the land cleared. An organiza- -
tion of this character should have the power usually given to
a corporation. The great advantage in such an organiza-
tion would. be that it could afford to purchase poweriul
machinery that the individual farmer could not afford to
buy. ~ The salvage from clearing operations on the land in
the form of ties, posts, poles, logs, pulp wood, fire wood, etc.,
would be available in quite large quantities, and suitable
machinery for working up this salvage economically could be
provided. The output would be large enough to be sold in
carload lots or larger.

The orgamzamon should be authonzed to borrow money
and to issue bonds so that the cost of the work could be
spread over a period of years. Such an organization could
no doubt borrow money on better terms than individuals. .
On a large project, after the work was well organized and
experience gained, the organization should become more
efficient and there would be a material reduction in the cost
of such operations. Experience with drainage districts in- -
dicates that once clearing operations are undertaken on a
~ large scale instead of piecemeal there will be a great reduc-
tion in the cost of the work.

COOPERATION AN ADVANTAGE.

Land companies should not be permitted to sell or to settle
lands that are being drained until adequate drainage works
are practically completed. Many worthy settlers have lost
their all by settling on wet or swamp lands before they were
drained and because they did not understand the difficulties
of making such lands ready for farming. It should be
remembered always that proposed or prospective drainage
districts do not provide drainage until the works are con-
structed.
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If our swamp and wet lands are to be developed at a fairly
rapid rate, it is clearly necessary that some form of organiza-
tion for the reclamation that carries the work further than
the drainage district must be provided. Under existing
conditions, reclamation on these lands is a long and laborious
process that can be accomplished only very slowly unless
the settler has ample funds to finance his improvements.
The man with only his hands and a small working capital
meets with many difficulties, some of which he frequently
finds insurmountable, and the result is that many settlers do
not make good. If the plan suggested or something similar
could be worked out and put into operation, so that the
settler could have the use of the best machinery available for
clearing his land and for working up the by-products from
the clearing operations, and the privilege of paying the cost
of this work in installments which would be spread over a
number of years and draw a low rate of interest, his pros-
pects for successfully reclaiming his farm would be greatly
improved. The result would be that these lands would
become much more attractive to the prospective settlers.

There are large areas of wet and swamp lands available

‘near many of the large industrial centers of our country,
which, if properly drained and reclaimed, could be trans-
formed into homes for the returned soldier, sailor, or muni-
tion worker who desires to settle on the farm.. If, however,
the settler on such land must continue to finance the develop-
ment of these lands from his own capital, as in the past,
without the aid of any form of cooperative organization, the
projects are not very attractive to anyone except the person
with ample capital, who usually does not care to undertake
such enterprises. If the majority of the settlers on these
lands are to be successful, they must have an opportunity to
work collectively in the clearing of their lands, just as they
now have the opportunity to do in the drainage of these
lands. When such an organization is perfected, large areas
of these lands should be transformed rapidly from the
swamp into happy homes.



RABBIT GROWING TO SUPPLEMENT THE MEAT
SUPPLY.

By NEDp DEARBORN,
Assistant Biologist, Bureau of Biological Survey.

NECESSITY FOR MORE MEAT IN THE UNITED STATES.

CONSUMING annually more than his own weight of
meat, the average American regards it as an essential
part of his diet. But with its cost mounting higher and
higher, many people can no longer afford to buy the better
cuts. Former low prices of meat can not be expected to
return, for, in keeping with the principles of diversified
farming, much of the vast unfenced range of the West has
been divided into farms producmg less meat but more cereals
and dairy products. Not only is our output of meat pro-
portionally less than formerly, but its cost per pound has
increased with increasing land values and expenditures for
buildings, fences, labor, and taxes. To meet the require-
ments of a growing population, more grain has been pro-
duced, but meat production has not kept pace with it. High
prices attract to our shores meat from foreign countries,
and, strange as it may seem, the United States, which ranks
first among the meat-producing countries of the world, ranks
fourth among those importing meat.

In attempting to solve the meat problem, we may well
profit by the experience of thickly populated countries of
the Old World, where long ago it became necessary to learn
to produce meat by raising animals which would thrive
under restricted conditions. The fact that raising what we
ordinarily consider meat animals—cattle, sheep, goats, hogs,
- and poultry—costs more than formerly makes it very evident
that the meat supply must be supplemented from other
sources. " ‘

The course of events during the stress of the world war in
congested countries of Europe and also in the United States
indicates how waning supplies of meat may be most con-
veniently and economically supplemented. When beef fails,
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horseflesh frequently becomes its substitute. While whole-
some enough, horseflesh does not appeal to the American ap-
petite, and its general adoption as food is not anticipated so
long as other kinds of meat are available or can be developed.
A far more promising meat animal is the rabbit, which, both
wild and domesticated, has long been used extenswely as
food in Europe, and to a comparatlvely small degree in this
country.

There are four animals which may be kept by thrifty
people to convert farm and garden refuse into meat—the
chicken, the goat, the pig, and the rabbit. Any one of the
first three is likely to become a nuisance in a thickly settled
community unless great care is taken, but scores of silent,
wholesome rabbits may easily be kept on a~city lot without
giving the slightest offense.

CONSUMPTION OF RABBIT MEAT IN EUROPE.

.~ Before the outbreak of the war in 1914, rabbits were kept

on the farms and in the towns of northern France and Bel-
gium for home use and for market as commonly as poultry.
In the greater part of Europe, excepting the more northerly
portions, rabbit breeding was an important industry. About
100,000,000 rabbits were marketed annually in France. Ap-
proximately 2,200,000 rabbits were raised in Belgium in 1898
for home consumption and for expert. The value of rabbits
annually exported from Ostend to England exceeded $1,000,-
000, while, including wild hares raised in her game preserves,
England herself was producing from 30,000,000 to 40,000,000
rabbits. In 1911, the consumption of rabbits in London
amounted to 500,000 pounds daily, and in Paris to 200,000
pounds. The use of rabbits for food is not a novelty
in England, for, as far back as 1874, 350,000 rabbits were sold
annually in Birmingham, 800,000 in Manchester, 200,000 in
Nottingham, and 150,000 each in Sheffield, Newcastle, and
Leeds. The value of rabblt meat imported into Great Brit-
ain through London from Australia and New Zealand was
$4,500,000 in 1910. In Germany, rabbits have been raised
mainly for consumption in the homes of the breeders.
Bavaria produced 415,000 rabbits in 1911. This aid to the
solution of the meat problem in Europe is practicable in
America. ‘
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RABBIT GROWING IN AMERICA.

For many years rabbits have been raised in this country
as pets and as fancy stock for competitive exhibitions. Until
recently, however, there has been no real incentive to breed
~ them for practical ends, as they were not actually needed
for food, and better fur than theirs could be had for little
money. So long as they were looked upon merely as pets
they were rarely utilized for food.

Wild rabbits are common everywhere. They are hunted
and trapped by farmers, sportsmen, and others and are con-
sumed at home or sold as game. Between November and
March they are shipped in carload lots from the Great
Plains to Boston, New York, and other eastern cities. Vir-
ginia and the States in the Mississippi Valley furnish a
great many wild rabbits for local markets. At a time when
round steak was selling at 12} cents a pound and cottontail
rabbits at 25 cents a pair or even at 25 cents each, no one was
~ interested in raising rabbits for the table.

During the years 1899 and 1900, while the cost of food
was still low, there occurred what has been known as the
Belgian-hare boom; which, while it lasted, attracted much
attention. Importers went to England for pedigreed breed-
ing stock, pedigrees being at that time rather more highly
thought of than the rabbits themselves, and shipped back
dozens of Belgian hares every week. Wealthy fanciers went
to great lengths for prize-winning stock. Fifty dollars was
not an unusual price for one of these rabbits at breeding
age, and $265 is said to have been paid for one rabbit im-
ported for exhibition at a show in Chicago in 1899. The
boom spread rapidly and continued as long as there was a
demand for such breeding stock, but when the demand came
down to a meat basis the boom collapsed, as there was then
no real need for a new source of meat.

Lately, people here and there have very quietly taken up
rabbit raising, first for home use, then for sale. This move-
ment, undertaken to supply an actual need for meat, is ful-
filling expectations. City and suburban dwellers are raising
rabbits in back yards. Although the total production is yet
comparatively small, it is steadily increasing. In certain
localities in California, Oregon, Washington, Colorado,
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Kansas, Missouri, Michigan, and several other States, the
domesticated rabbit is recognized as a regular meat animal.
Rabbits are either shipped alive to market in crates or are
neatly dressed ready for cooking and packed in a sanitary
manner for transportatlon

The saving and earning power of rabbits is 1llustrated
by the following concrete examples of what is actually be-
ing done with them: One resident of Kansas City, Kans.,
raises 300 or 400 pounds of rabbit meat a year for his own
table at a cost of only 8 or 10 cents a pound. Another resi-
dent of the same city, who breeds registered stock on a space
measuring 20 by 24 feet in his back yard, has raised and
sold enough rabbits in 18 months to clear $2,400. A large
religious institution in Nebraska raises rabbits instead of
poultry and reports the meat more satisfactory than chicken,
and the experiment profitable. According to a former
county commissioner of the State of Washington, rabbits
were grown on the county farm to provide for the county
hospitals a substitute for chicken ; the initial stock numbered
119 rabbits, which increased to 1,200 in 10 months, besides
those used in the hospitals. These are not isolated cases, -
they are simply examples of what is heing done in rabbit
raising, and are an indication of what this industry is
likely to become when its profitableness is more generally
recognized.

UTILITY BREEDS OF RABBITS.

Of about 20 varieties of rabbits competing at American
shows under established standards of size, form, and color,
there are seven which, because of 81ze, are classed. as utility
rabbits. These seven are comprised in three types, repre-
sented by the so-called “Giants,” the Belglan hares, and
the New Zealand red rabbits. '

THE GIANTS.,

4

One group includes the different varieties of giants, which,
according to their color, are named gray, steel gray, check-
ered, and solid colored, as black, white, or blue. All are
long-bodied and massive, weighing when adult from 11 to
20 pounds each. Across the throat of the doe is a thick
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FIG. 1. CHECKERED GIANT.
‘A rabbit valuable for both food and fur; weight from 11 to 13 pounds.

Birlaom

FIG. 2—GRAY GIANT.
A utility rabbit weighing from 11 to 20 pounds.
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FIG. 1.—BELGIAN HARE.

The first utility rabbit introduced into this country; a slender, muscular animal,
weighing about 8 pounds.

FIG. 2—NEW ZEALAND RED RABBIT.

A rabbit intermediate in size between the Flemish giant and the Belgian hare; weight,
from 9 to 10 pounds.
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fold of skin called the dewlap, which is conspicuous when
the chin is drawn inward. The grays run especially heavy,
the standards calling for a weight of at least 18 pounds.
The standard for checkered giants requires a weight of 11
to 13 pounds. Giants are mature when about 15 months old.
Those raised for meat purposes are usually sold: before at-
taining full size, as the flesh of young rabbits is preferred to
that of old ones. Checkered giants were developed in Ger-
many. The other varieties, ordinarily grouped under the
name Flemish giant, orlglnated in that part of Belgium and
northern France known as Flanders.” Flemish giants are
now bred in all parts of the country. They grow rapidly,
withstand cold well, and where the market demands a heavy
type of rabbit, they are hlghly recommended.

BDLGIAN HARES.

The Belgian hare, one of the second group, has descended
from giant stock brought to England from Belgium, France,
and Germany. In the hands of British fanciers its size has
been reduced, its limbs lengthened, and its general appear-
ance changed by selective breeding to such a degree that it
now looks and acts like the wild European hare. In recog-
nition of this resemblance it was formerly called the Belgian
hare-rabbit, a name since contracted to Belgian hare! It
1s a slender, muscular, and graceful animal. According to
the present standard, 1ts proper weight is about 8 pounds.
Typical does do not have the dewlap. The color of Belgian
hares ranges in different specimens from a bright orange-
brown or tan to mahogany, varied by a mingling of black
- hairs, which gives the effect known as ticking. The Belgian
hare was the first utility rabbit to make its appearance in
America, and although it was introduced when conditions
were unfavorable for its adoption as a meat animal, it has
remained a favorite with fanciers, and at last seems destined
to fulfil the purpose for which it was unsuccessfully advo-
cated a score of years ago. The “rufous red” Bel-
gian is one conforming to the American standard as to color,

1 One difference between rabbits and hares is the condition of the young at
birth. Rabbits, including the cottontails of America and the rabbits of the Old
World, are born blind and naked. Hares, on the other hand, including the
so-called snowshoe rabbits and jack rabbits of this country and the wild hares
of Europe, are covered with fur and have eyes open at birth.



150 Yearbook of the Department of Agriculture.

which is a dark cherry-red or mahogany, uniform over head,
ears, chest, feet, back, and sides, varied by scattered black
hairs.

NEW ZEALAND REDS.

A third type of utility rabbit is the New Zealand red,
an animal intermediate in size and form between the Flemish
giant .and the Belgian hare. It may have been produced
by crossing the white Flemish giant with the rufous-red
Belgian hare. This is suggested by its size and color, and
by the fact that the earlier specimens had considerable white
on the legs. It may, however, have descended, as has been
claimed, from rabbits obtained by sailors in New Zealand
and sold to California fanciers. Its origin is of less interest
than its development, which has been accomplished in Cali-
fornia since 1909, when it first gained recognition. Al-
though the name New Zealand red may have no geographical
significance, it fairly describes the standard color of this
animal, the back and sides of which are of A clear reddish
buff, free from black hairs. At maturity, which is attained
at the age of one year, New Zealand bucks should weigh 9
pounds and does 10 pounds. The doe has a-dewlap similar
to that of the giants. This rabbit is compactly built, with
thick hind quarters. It is best known near the Pacific coast,
where it first appeared, but it is being bred to some extent
in practically all the States. -

OUTLOOK FOR RABBIT BREEDING.

Evidently something should be done to lower the high
cost of meat. Meat produced at home saves freight and
several profits. The example of Europeans and the expe-
rience of breeders in America indicate that the utility rabbit
will be a large factor in solving the meat problem. The
question of food has been brought very close to us. The doc-
trine of the clean plute has been revived. Many have turned
their yards into vegetable gardens and have been delighted
with the results. Many have started rabbitries and are en-
thusiastic about them. In every garden there is feed for
rabbits, feed that will be wasted unless there are rabbits to
eat it. Dandelions are a pest in lawns, but they are excellent
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rabbit feed when used with alfalfa or clover and oats or other

grain, as also are leaves of the burdock, yellow dock, and
other weeds, and prunings from apple and cherry trees.

The first object in rabbit raising is to supply home needs.
The best indorsement an article can have is the fact that it
is used freely by its producer. If one is inclined to disdain
domesticated rabbits on account of experience with wild
rabbits, he should consider that the latter, as sold in butcher
shops, are not to be compared as a delicacy with tender
young hutch rabbits.

Rabbit skins are being used in increasing quantities for
fur, as the supply of wild fur decreases and as improvements

F1g. 2.—A convenient rabbit hutch which may be used on a plot of ground as
small as a city back yard, or even on a back porch, without resulting in the
noises and odors so common about poultry yards and pig pens.

in tanning and dyeing contribute to make the pelts more
attractive. Some of the varieties of utility rabbits have
pleasing colors naturally. For example, the checkered giant,
which is mainly white, with conspicuous spots or patches
of color on head, back, and sides, has been exploited as a fur
rabbit on account of its striking color contrasts. Pelts of
solid-colored rabbits, however, when prime, sell readily for
fur purposes and are used extensively in natural colors and
also, after being dyed, in making muffs, capes, stoles, and
trimmings for garments. Rabbit fur is used also in making
felt hats. Many thousands of pounds of rabbit skins are
bought by manufacturers of hatters’ fur in this country every
year. After the fur is removed the skins are utilized in mak-
- ing glue. o
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Boys’ and girls’ clubs, organized by the United States De-
partment of Agriculture and State agricultural colleges,
have been a most important factor in demonstrating the
good points of rabbits. Boys, girls, and older persons hav-
ing leisure can-de much to increase the production of meat
and fur by applying their spare time and energy to raising
rabbits. ‘Whenever rabbit raising has been undertaken in a
community a demand for breeding stock and meat sufficient
to absorb the surplus has quickly arisen.

A survey of existing conditions, including the food situa-
tion and the economical tendencies of the times, as well as
the development of the rabbit industry at home and abroad,
justifies the assertion that the outlook for rabbit breeding in
America is good.. In recognition of this prospect, the De-
partment of Agriculture is prepared to furnish advice on
the breeding and marketing of rabbits, to assist in forming
clubs, and to gather and distribute information as to breed-
ing stock, current values of rabbit meat and fur, and other
matters aﬂ"ectmg the rabbit industry.



HOW DAIRYING BUILT UP A COMMUNITY.

By AJ. C. McDowELL,
Agriculturi_st, Dairy Division, Bureau of Animal Industry.

PAST AND PRESENT CONDITIONS.

EFORE the creamery was built at Grove City, Pa., there
had been little real progress in agriculture in that com-
munity, where an unsatisfactory type of general farming
had been followed for about 100 years. On many farms cat-
tle and horses were kept in barns and stables that were low,
dark, and poorly ventilated. Poorly kept rail fences in-
closed the fields and pastures. Butter in small quantity and
sometimes of doubtful quality was sold on a sluggish market,
and as a consequence the average family income was com-
paratively small. At that time the farmers received a small
cash income twice a year; in the summer from the sale of
.wool, and again in the fall from the sale of grain and steers.
Occasionally they made a little money by selling timber or
hauling coal, and their wives traded butter and eggs for
groceries. ' .

In those days crops were generally poor, owing to low soil
fertility and lack of proper cultivation. The few crops that
could be sold were hauled over poor roads to poorer markets.
On most farms some dairy cows were kept, but they were of
the scrub variety, and few farmers took any interest in the
improvement of their herds. Occasionally a spasmodic at-
tempt was made to bring about improvement, but lack of a
true spirit of cooperation always prevented successful ac-
complishment.

About 85 years ago a cheese factory was built at Grove:
City. The first 6 months it paid promptly for all milk
delivered, the next few.months the pay was slow, and at the
end of a year the factory was forced to close its doors. A
few years later a creamery was built, but it proved to be
almost as great a failure as the cheese factory and after a
more or less precarious existence of 3 or 4 years it was sold
out by the sheriff.
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These failures caused the farmers to look with suspicion
upon any new movement toward cooperation, especially of
a dairy nature. Consequently, in 1914, when the Dairy
Division of the United States Department of Agriculture
was looking for a suitable location for an experimental
creamery, the idea did not appeal strongly to the farmers
near Grove City, but it did meet with favor among the more
progressive business men of the town. At that time no spirit
of helpful cooperation existed between the town and the
country. Farmers were rather suspicious of the city people
and sometimes openly antagonistic, while the people of the
city seldom let their interests extend beyond the city limits.

During the last 3 years, or since the creamery and dairy-
development work began, a radical change has come about,
and to-day the Grove City community comprises both the
town and the country for miles around and has become a

'model for other communities in all parts of the country. At
least eight other communities in Pennsylvania and near-by
States have undertaken similar dairy-development work, and
all are using the Grove City community as their model.

RAPID INCREASE IN PATRONAGE.

Improvement dates from May 3, 1915, the day the Grove
City creamery began to operate. The first day 20 patrons
brought whole milk or cream which contained a total of 78
pounds of butterfat. By June 30 of the same year, the
number of patrons had increased to 106, a year later to 338,
the next year to 579, and at the end of the third year, or
June 30, 1918, it was 614. o '

These figures show a rapid and constant increase in the
number of patrons, but the increase in the income is even
more remarkable. The first fiscal year, or from July 1, 1915,
to June 30, 1916, inclusive, the gross income of the creamery
was $82,432; the second year it had increased to $212,904, and
the third year it was $375,596.

As only a small part of the money was used to pay: the
cost of operation, nearly all of it was distributed among the
farmers around Grove City. Since much of the income was
due to increased and improved farm business, a large part
of it may fairly be considered as newly created wealth. This
is particularly the case in connection with the income from
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cottage cheese and buttermilk. The first year the returns
from cottage cheese were $2,040, the second year $7,571, and
the third year $23,448. The first year the creamery was in
operation the income from buttermilk was $508, the second
year $3,636, and the third year $5,895.

The creamery management has reduced waste to the mini-
mum. Upon the receipt of either milk or cream in good
condition, the butterfat is made into first-class butter which
always meets a ready sale at the highest market price. All
the by-products, except the whey, are utilized. The skim
milk is condensed or made into cottage cheese or casein. The
buttermilk is sold direct, made into casein, or, combined with
skim milk, it is made into cottage cheese. What use shall
be made of any dairy by-product depends upon the demand
and the price, but the by-products are never wasted at the
Grove City creamery. '

The fact that the creamery is managed by the Department
of Agrlculture probably gives it no appreciable financial
advantage, because that relationship is investigational and
has not reduced the cost of manufacture below that of many
other creameries. The products are always sold on their
merits, and the name of the department is not used to ad-
vertise them. What the Grove City creamery is doing can
be done by any creamery that is situated satisfactorily.

A creamery field man is employed by the Department of

Agriculture to assist in bringing about local dairy develop-
ment. The chief purpose in attempting this work isto deter-
mine whether such dairy development will justify the cost,
and whether it is advisable for other creameries to employ a
field man to look after their work. It is difficult to measure
such work in d