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Fifteenth Annual Report

OF THE

Board of Control of the New York State Agri-

cultural Experiment Station.

TREASURER'S REPORT.

Geneva, N. Y., October 1, 1896.

To the Board of Control of the New York Agricultural Experiment

Station:

As Treasurer of the Board of Control, I respectfully submit

the following report for the fiscal year ending September 30,

1896.

Maintenance Account.

Receipts.

1895.
*

Oct. 1. To balance on hand •. $2,579 89

To balance transferred from account

produce sold 884 77

Account amount received from produce

sold 1,460 37

Account amount received from Comp-

troller 5,000 00

154,925 03



2 Rbpoet of the Treasurer of the

Expenditures.

1895.

Oct. 1. By farm 1390 16

By farm implements and tools 541 46

By freight, cartage and express 408 40

By fuel 918 71

By furniture 459 14

By labor 13,887 31

By library 634 89

By live stock 658 25

By manure and fertilizer 646 56

By insurance 50 00

By permanent improvement 790 09

By printing 3,155 75

By repairs 2,619 44

By salaries 12,12119

By telephone and telegraph 152 02

By stationery 94 95

By sundries 1,714 05

By supplies 4,698 16

By water 358 75

By travel 508 61

By Board of Control 1,002 82

By gas 502 57

1896.

Oct. 1. Balance on hand 8,611 75

$54,925 03

Expense of Bulletins and Enforcing Provisions of Chapter

437 OF THE Laws of 1890.

Receipts.

1895.

Oct. 1. To balance on hand $1,905 36

To amount received from Comptroller. . 10,000 00

$11,905 36
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Expenditures.

1895.

Oct. 1. By chemicals 1275 57

By chemical apparatus 204 99

By express 7 05

By gas 346 52

By miscellaneous expenses 191 02

By printing , 4,144 17

By salaries 4,302 50

By expense of securing samples 1,396 77

By water 114 00

1896.

Oct. 1. By balance on hand 922 77

I 111,905 36

Second Judicial Department, Chapter 675 of the Laws of

1894.

Receipts.

1895.

Oct. 1. To balance on hand $45 88

To amount received from Comptroller. . 6,817 80

16,863 68

Expenditures.

By advertising and printing $1,010 92

By apparatus and supplies 404 32

By cartage, express and freight 42 44

By compensation 3,388 95

By fares 349 07

By fuel 37 50

By hotel 112 46

By labor 320 9fl

By library 65 46

By livery 16 06

By notary fees 16 08

By postage and stationery. 16 23
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1895.

Oct. 1. By rents |505 25

By telegrams and mesages 5 99

By miscellaneous 234 91

By farmer's meetings 291 24

1896.

Oct. 1. By balance on hand 45 88

),863 68

Postage Account, Special Appropriation.

1895.

Oct. 1. To balance on hand |262 00
.1

Expenditures.

By postage |262 00

Special Appropriation for New Building.

I

Receipts.

To amount received from Comptroller, . $7,500 00

Expenditures.

By construction |6,632 00

By equipment 868 00

$7,500 00

Special Appropriation for Fruit House.

Receipts.

To amount received from Comptroller. . |1,000 00

,

Expenditures.

By construction $1,000 00

All expenditures are supported by vouchers, approved by the

Auditing Committee of the Board of Control, and have been fur-

nished the Comptroller of the State of New York.
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United States Appropriation under Act op Congress Ap-

proved March 2, 1887.

Dr.

1895.

July 1. To balance on hand $12 82

To receipts from Treasurer of United

States, as per appropriation for fiscal

year ending June 30, 1896, as per act

of Congress, approved March 2, 1887. . 1,487 18

$1,500 00

Cr.

By scientific apparatus $491 76

By salaries 1,000 00

By contingent 8 24

$1,500 00

William O. Hanlon,

Treasurer.
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DIRECTOR'S REPORT.

To the Honorable Board of Control of the New York Agricultural

Experiment Station:

Gentlemen.—I have the honor to present the report of the New
York Agricultural Experiment Station for 1896. It is not neces-

sary for me to remind you that I assumed the duties of Director

on July 1, 1896, and that during the first half of the year Dr. L.

L. Van Slyke, as Acting Director, ably and faithfully adminis-

tered the affairs of the Station. A sense of obligation impels me

to acknowledge my indebtedness to him for the aid he gave me

in taking up my new work, and I am equally grateful for the con-

sideration shown to me by all members of the Station staff. I

am confident that this pleasant beginning is a forecast of such

cooperation and sympathy as are essential among a body of men

who are intimately associated in a common effort.

The Status of the Station.

It seems entirely proper that when an institution passes over

to the immediate charge of a new executive head, there should

be presented to the governing board a definite and comprehen-

sive statement of its condition. This is desirable as furnishing

the necessary starting point from which to proceed to whatever

changes or enlargements that may seem advisable.

I take the liberty, therefore, of laying before you a review of

the condition of this Station as I found it on July 1.

Location and general surroundings.—It is a matter for congratu-

lation that the Station is well located, both agriculturally and

socially. It is in the midst of one of the most fertile and pros-

perous farming regions of the State which has an almost world-

wide reputation for its production of nursery stock and fruit.

* Published also as Bulletin No. 116.
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It occupies a desirable situation, commanding an outlook over a

section of country which in its beauty and evidences of prosper-

ity is seldom, if ever, excelled. The Station grounds in their ar-

rangement and appearance give pleasing evidence of the pains-

taking care and good taste which have brought them into an un-

usually attractive condition.

Moreover, the Station has a desirable social environment. The

village of Geneva is one of the oldest in the State, and has long

beeu the home of a cultivated people who have received the Sta-

tion as an institution in which they have a peculiar and abiding

interest. This is fortunate, because the prosperity and efficiency

of any work which calls together a body of educated men is

greatly enhanced by a loyal local support and agreeable social

relations.

The officers of the Station are also in immediate contact with a

class of agriculturists of more than average ability. It is note-

worthy that wherever the production of fruit is a leading indus-

try, there will be found the farmers who are progressive and in

sympathy with an intelligent study of methods. This is especi-

ally true of that portion of New York from which has been

shipped millions of dollars worth of nursery stock to all parts

of the United States, and which is one of the finest fruit-growing

regions in the world.

The financial basis of the Station.—The Station is at present

maintained by three separate funds known as the " General

Fund," the fund for " Expense of Bulletins and Enforcing the

Provisions of the Fertilizer Law," and the "Appropriation for

Horticultural Investigations, etc., in the Second Judicial Depart-

ment."

The first fund serves to maintain the work of experiment and

investigations carried on at the Station, the second pays for

printing bulletins and the expense of sampling and analyzing

fertilizers, and the third supports the work of the Branch Sta-

tion located at Jamaica, Long Island.

The Station staff.—The scientific staff proper now includes fif-

teen persons besides the Director. Of these, seven belong to the
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chemical department, three are engaged in horticultural work,

two are entomologists, one is giving attention to poultry culture

and other matters pertaining to animal industry, one is studying

plant diseases, and one has the immediate charge of the farm and

is superintendent of labor. Two of the staff are detailed for work

at the Branch Station in the Second Judicial Department, which

is located at Jamaica, Long Island. The preponderance of chem-

ists over those in any other single line of work is explained by

the fact that the Station is now analyzing six or seven hundred

samples of fertilizers annually. It should be remarked that

there is scarcely any line of investigation in which the Station

engages where the aid of the chemist is not required.

Clerical and labor force.—Three persons are at the present em-

ployed as clerical assistants to the scientific staff, and the jani-

tors, dairyman, poultryman, forcing house assistant, gardeners,

herdsmen, teamsters, mailing assistant, and watchman number

about sixteen more. Besides these permanent employees, day

laborers are hired during the summer as they are needed. The

lines of work carried on are so varied and the details are so elab-

orate that a large labor force is a necessity. This is especially

the case where so extensive a fruit plant is to be managed in an

experimental way.

The library.—One of the most essential aids to scientific re-

search is a fairly complete record of what has previously been

accomplished. Few persons can afford the private ownership of

a scientific library sufficiently extensive to meet the needs of the

investigator, but it is nevertheless important that he shall have

access to the data which other workers have collected.

For these reasons it is highly desirable that the library of the

Station shall be made much more complete in the literature of

investigation. Although it has recently received valuable addi-

tions, it is still deficient in material and is without proper classi-

fication and arrangement. Outside of recent purchases, the

larger part of the books contained in the library is of compara-

tively little value as a record of recent scientific research in those

lines related to agriculture.
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The Station farm.—This farm is located in one of the finest

fruit districts of the State of New York, and is largely made up

of soil that not only sustains the successful growth of a great

variety of good fruit, but is well adapted to general farming.

It includes about 130 acres, only a small area of which is unfit

for the purposes of tillage. A few acres are occupied by the

buildings and grounds, and about thirty acres are taken up by

fruit, the remainder being devoted to a variety of experiments

in forage and grain production. Nearly all the farm has at one

time been underdrained and is, on the whole, in very good con-

dition for the purposes for which it is intended.

The Station buildings.—Exclusive of the forcing-houses and

some minor structures, the Station building equipment consists

of a Director's house, which also contains offices, a chemical lab-

oratory, five residence houses, three barns, and a cold-storage

house, eleven in all. The forcing-houses include something less

than 4,000 square feet of glass.

Many of these buildings are comparatively new and all are

being kept in good repair. I wish to emphatically call attention

to the fact that only one of these buildings is adapted to work of

a strictly scientific character. With the exception of the chemi-

cal laboratory, no one of them can be utilized to domicile any of

the scientific departments of the Station. Desirable space in

which to conduct botanical, bacteriological, horticultural, and

entomological studies is largely wanting. Nevertheless, the

Station is forced by demands made upon it to carry on investi-

gations in all these lines, although at present under great dis-

advantages.

It is noteworthy, moreover, that no dairy building is included

in the list given above. To be sure, the Station possesses a small

one of very inferior quality, but it is convenient only for mak-

ing a limited amount of butter and has no facilities for cheese

work. This is an unfortunate condition for the Station to be in

when supposed to eflSciently aid the immense dairy interests of

the state of New York—one which should be promptly remedied.
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Tlie present cattle barn is comparatively new and is built

in a substantial manner. In accordance with a custom preva-

lent in the state of New York, the cows are tied in the base-

ment. In this case, at least, the arrangement is open to criticism.

The basement walls are of stone, the lighting is unsatisfactory,

and the space occupied by the animals cannot be regarded as

ideal in its hygienic conditions. In view of this fact and of the

proposal to enter into dairy investigation on a scale that shall

admit of study of commercial problems, which will perhaps re-

quire a larger herd of animals, it would be wise and may be

necessary either to attach a wing to the barn which shall be well

lighted and ventilated, in which the more valuable permanent

herd can be kept, using the main building as a storage for food

and other necessary purposes, or to enlarge the basement win-

dows to increase the light and to sheath the walls to diminish

the dampness.

In naming the building equipment no mention was made of

the poultry houses, although the Station is in possession of

three small ones of the ordinary kind. They are entirely

inadequate, either in extent or construction, for certain lines of

experimental work in modern methods of poultry culture. As

the poultry interest is large, and as it is comparatively neglected

by experiment staitions, it appears that the Station could develop

no more promising line of investigation. If this is done it will

be necessary to provide a modern outfit.

The farm is also lacking that most essential of all minor build-

ings, a convenient tool shed. At present the farm and garden

machinery is scattered through several buildings in a very incon-

venient way, and is occupying space in the barns that is needed

for the proper storage of experimental crops and foods. This

causes dirt and disorder in places where they are extremely un-

desirable. A separate tool shed, conveniently planned and lo-

cated, is certainly needed.

Apparatus and other equipment for scientific loorh.—The chem-

ical laboratories appear to b(; well supplied with apparatus, as

indeed, they must be in view of the very large number of analy-

ses which are required. After certain minor changes and addi-
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tions of apparatus are made, these laboratories may be regarded

as among the most convenient and eflScient of any in the country.

As much could not properly be claimed for the scientific equip-

ment for biological investigation as it existed on July first. This

should be of the best. Microscopes, section cutters and other

pieces of apparatus of the most approved forms necessary to

botanical and entomological research should be available. It is

a waste of means to associate good men and poor apparatus.

As will be seen later, this condition of things is being gradu-

ally remedied.

Fruit plant.—In one direction the Station is exceptionally well

provided with the means of observation and experiment. Refer-

ence is made to the collection of fruits that are now being grown

on the Station grounds. This nDw includes 3,088 varieties, and

constitutes a notable opportunity for horticultural study. As
the value of what is known as " variety testing " is called in

question by many, special reference is made further on to this

department of Station work. '

Dairy animals.—It is very well known that the Station is in

possession of cows from several breeds which for some years

have been used in what is known as the breed test. It cannot be

claimed that these animals are in all respects satisfactory as

good specimens of the breeds which they represent, although

they include some individuals of excellent quality. It is prob-

able that as a breed test alone, it would not be profitable to con-

tinue longer the collection of data such as has been recorded

during the past four or five years. Any additional figures will

be essentially a repetition of those we now have. But as we

need a herd of cows to use in an experimental way, it will be

be possible to keep up a breed classification of the records with

but little expense, and it is certainly desirable to complete, if

possible, the life-history of some of the animals.

The Distribution of Information by the Station.

The bulletins.—These are published by means of a special state

appropriation made for that purpose. The present edition of

each bulletin is 27,000. This covers the mailing list and leaves
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a supply of copies with which to meet subsequent requests and

to fill incomplete sets for the officers of other stations.

A newspaper summary, written concisely and in a popular

style, is now prepared for each bulletin. This is mailed to all

state papers and to some others, and is copied wholly or in part

by nearly all the papers which publish agricultural matter. The

outcome of this must be to call widespread attention to the work

which the Station is doing.

It seems desirable that one other step should be taken towards

rendering more available and popular the information contained

in the Station publications. Everyone who has had experience

realizes the great difficulty and even impossibility of writing an

account of an investigation that shall give reasonably full data

and at the same time be sufficiently simple and clear to be un-

derstood by the great mass of unprofessional readers. It is to be

feared that the present somewhat extended bulletins, requiring

as they do close attention to discover the lessons which they

teach, sometimes discourage rather than encourage those who

are beginning to seek for aid. At the present time the full bul-

letins are issued to the entire mailing list of 25,000 names. It

is not improbable that the larger part of these fails to accom-

plish much in the way of imparting information, and the expense

of printing them is too great to allow their waste.

It is necessary, though, both to write the extended bulletin

and to convey its lessons to the agricultural public, and the plan

which it is proposed to follow in the future is to print a sutfi-

ciently large edition of each complete bulletin to cover the ex-

periment station and professional exchange list and to meet the

requests that will come from the higher class of readers, and

then to send to the large mailing list a popular and practical

resum6 of the bulletin, written, if possible, in a manner that shall

prove attractive and helpful. This plan will be less expensive

than the present one, and can scarcely fail to augment the value

and influence of the Station.

The Annual Report.—This is printed by the state printers, and

sometimes is not issued for nearly a year after the copy is put
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in their hands. Only a few copies of the Report for 1895 have

so far been received. It is possible that the delay is unavoid-

able, but it is none the less unfortunate. If the Station was not

given the means and authority for promptly publishing its re-

sults in the form of bulletins, the conclusions would be stale and

often useless when finally in the hands of the public. It would

be a great improvement if the Annual Report could be printed

on a better grade of paper and be given such a mechanical finish

as would place it in appearance on a par with the reports of

many other stations. The general appearance of any volume

has much to do with its popularity and value. It is obvious that

the state of New York can afford as well as any other to give

to this report a high order of typographical excellence.

The preparation of the Station publications.—One of the most

important duties pertaining to the successful management of an

experiment station is the editing of its publications, especially

where the report is so large and the bulletins so numerous as is

the case at this Station.

It is evident that the work should be done by one person in

order to insure uniformity, and the maintenance of our publi-

cations up to a desirable standard of arrangement, illustration

and typographical quality will require much time and effort.

Reference has been made to a desirable change in the manner of

publishing bulletins, and someone must be charged with the duty

of writing the proposed popular summaries.

The purpose to enlarge and organize the library has also been

mentioned. These several duties will surely require the full time

of one person, who must give to them a high order of special

ability. No present member of the Station staff can be taken

from his present duties for this work, and it is gratifying to know

that steps have been taken to add a new officer to the Station

force who shall give his entire time to the preparation of Station

literature and the building up of a library.

Station correspondence.—It is estimated that annually the Sta-

tion officers respond by letter to not less than five thousand re-

quests from New York farmers for information touching agri-
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cultural practices. These inquiries relate chiefly to fertilizers,

crops, foods, dairy products, fruits, and injurious insects and

fungi. It is impossible to determine accurately the benefits of

this correspondence, but in some instances they are known not

to be insignificant. It is certainly proper that the Station should

serve as a bureau of information on a great variety of scientific

and practical subjects, and if it was more fully consulted the

farmers of the state would make fewer mistakes and suffer less

seriously from conditions that might be avoided.

The mailing list.—There are now approximately 25,000 names

on the Station mailing list, chiefly of New York farmers

whose mail is received at nearly 2,300 postofQces. During

the year the postmasters of these ofiices were asked to

correct the lists of names of those to whom the Station

was sending its publications, and in that way several hun-

dred errors were discovered. The mailing list has for some

time been increasing rapidly and is now receiving generous ad-

ditions. It could be enlarged to enormous proportions by indis-

criminately adding names which might be obtained in various

ways, but it is believed to be wise to limit the additions to those

persons who are sufficiently interested to make a request for the

publications.

The Future Work and Development of the Station.

The New York Experiment Station was established nearly fif-

teen years ago and has, during its existence, gradually enlarged

its activities and influence. Notwithstanding the extent of its

work at the present time, it should not be imagined that there

is no further profitable development possible. Such development

is not only possible, but appears to be demanded by the condi-

tions and problems which face New York farmers. In urging

that the state enlarge the scope and increase the efficiency of the

Experiment Station, it is proper to review the considerations

which appear to justify this policy. Two questions are pertinent

in this connection:

(1) Is it reasonable to regard the experiment station as a per-

manent and necessary adjunct of modern agriculture?
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(2) In what directions should this Station be most active in

order to best serve the interests of New York farmers?

The permanence of experiment stations.—These stations give

great promise of permanence, because they are in entire harmony

with the whole trend of modern life. They are a necessary out-

growth of the scientific activity of the age. They are an avenue

through which science is bringing to agriculture the same bene-

ficent results that it has secured to other industries. It would

be remarkable if, in the midst of the great world-movement to-

wards the application of exact knowledge to practical affairs,

the industry which is fundamental to all others should fail to

receive due recognition, and as science is more and more fully

modifying and controlling man's activities, we may expect that

agricultural experiment stations will remain as permanent and

increasingly necessary institutions.

Again, the growth of experiment stations in number and im-

portance during the past twenty-five years gives promise of per-

manence. The first one was established in this country as late

as 1875, and now there are fifty-five. For the support of these

our government expends nearly a million of dollars annually,

an appropriation which appears to be made without objection

by any member of Congress, and which is popular throughout

the country.

One of the most important bureaus of the United States De-

partment of Agriculture exists for the sole purpose of promoting

the work and efficiency of the stations. It is not too much to

claim that these institutions are firmly intrenched in our govern-

mental departments, and what is more important, in the good

will of the people in whose interests they were established.

The influence which these stations now exert is indicative of

vitality and strength. They are consulted on all sides concern-

ing the more difficult problems of agriculture, and their investi-

gations form the basis of the most reliable and important current

agricultural literature. They are largely concerned in the official

inspection of fertilizers and foods, and have, to a great extent,

become a court of final appeal in all agricultural contentions

that lie outside ordinary experience.
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These stations should continue because of the unsolved prob-

lems which confront the agriculturist. Just enough has been

learned to show clearly the vast gain that must come from fur-

ther investigation. To stop where we are would be to lose richer

rewards than have yet been gained. For these reasons we must

conclude that the experiment stations have come to stay—that

they are a fixed and essential factor in modern agriculture. This

being the case, it will be readily conceded that this Station is

entitled to such support as will enable it to render the best possi-

ble service to the people of the state.

In what manner and along what lines can this service be most

surely rendered?

The general character of the investigations.—If we base the reply

to this question upon experience, the answer must be that the

farmer will be best served even from a business point of view by

a rigid inquiry into the facts and principles which underlie his

practice. The knowledge which, in its application to agriculture,

has been in the past fruitful of the best results, is that which has

come from investigations in the field of pure science, and this

will undoubtedly be true in the future. Tests of theories and

illustrative experiments in matters pertaining to the business of

farming are useful and even necessary, but all safe and perma-

nent advance must proceed primarily from a study of funda-

mentals. Judged in the light of these statements then, the real

function of the experiment station is to conduct severe scientific

inquiry in those lines related to the practice of agriculture, and,

therefore, the controlling policy of this Station should be to

strengthen and develop its facilities for making such research

exhaustive and conclusive.

The particular field of investigation.—The most profitable field

for this research should be determined by the relative importance

of the various agricultural industries in the state. It is certain

that at the present time, and there are no indications of a change

of conditions, dairying and horticulture occupy a commanding

position in New York agriculture. Both are greatly aided by

our proximity to the largest home markets in this country. The

2
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former can scarcely become less important because of the great

increase in the consumption of dairy products, especially of raw

milk, and the latter must always be fostered in this state in view

of the unexcelled natural advantages for the production of small

and large fruits. Everything points, therefore, to the conclusion

that the experiment stations of this state should give prominent

consideration to whatever will promote these two lines of prac-

tice.

Dairy investigations.—The problems which confront the dairy

interest pertain on the one hand to the feeding of dairy stock,

and on the other to the manipulation of milk in the manufacture

of butter and cheese. The Station is already in a fairly satis-

factory position to study the questions involved in the production

of forage crops and in the compounding of rations, but as has

previously been intimated, it possesses no equipment for investi-

gating certain facts fundamental to dairy processes. Dairy bac-

teriology now appears to be furnishing the needed explanations

of many phenomena that are observed in cheese and butter mak-

ing, and here is a very promising field of inquiry. The two addi-

tions, therefore, which the Station needs for entering upon this

line of research are a dairy bacteriologist and a building adapted

to the dairy work On a commercial scale.

Horticultural and allied investigations.—The practical side of

horticulture is already well developed at the Station, and is being

pushed by a corps of able, earnest workers whose chief drawback

is that they are sadly in need of proper office and laboratory con-

veniences. Just now four men are at work in one office, which

also serves as their only laboratory.

Much more attention should be given, moreover, to a study of

plant diseases. If the grower of vegetables or fruit could more

successfully combat his fungoid enemies, his success would be

more uniform. Old plant diseases are imperfectly understood

and new ones are constantly appearing, the life-history of which

should be learned. The success which now attends spraying

warrants the assertion that the control of the fungoid diseases of

vegetables and fruits may be greatly extended. Should a vege-
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table pathologist be appointed to take this line of research at

the Station, he must have laboratory facilities and should be

given the use of a forcing-house as a plant hospital.

Economic entomology is an important and necessary adjunct

of all lines of agricultural practice and cannot be ignored in our

attempt to aid the gardener and fruit grower. Two entomolo-

gists are now doing as good work for the Station as the facilities

at command will permit. An insectary should be provided, how-

ever, this being indispensable to an all-year study of insects and

their depredations. It will be necessary, moreover to furnish

and equip rooms for the Entomologist at the Station, as he is

now allowed the use of only a part of one room in the chemical

building.

Museum.—Much material now comes into the possesion of the

Station which should be permanently preserved. Conveniently

arranged working collections of plants and insects are indispen-

sable. At present the Station is without any space in which to

locate such collections. This should be provided at once, and it

should be such as to reasonably insure against loss of the mate-

rials by fire.

The various recommendations relative to the Station staff,

equipment and work are briefly summarized.

Additions to Station staff.

1. A Dairy Bacteriologist.*

2. A Botanist and Mycologist.*

3. A Station Editor and Librarian.

New buildings needed.
,

1. Biological and dairy building containing offices and lab-

oratories for the horticulturist, botanist and mycolo-

gist, and entomologist, and a first-class equipment for

the investigation of practical dairy problems.

2. A plant disease forcing-house.

3. An insectary.

4. Additions to the poultry plant, including an incubator

cellar, breeding pens and brooder houses.

• Possibly one department under a single bead.
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5. A new wing to the cattle barn or changes in the base-

ment of this barn.

6. A tool shed.

Additions to the equipment of scientific apparatus.

Microscopes, section cutter, calorimeter, reference collec-

tions, insect cases, etc.

Library.—A material increase in the literature of investigation.

The most important of these recommendations have already

been favorably considered by your Board, and steps are now

being taken to carry them into execution. These needed addi-

tions cannot wisely be made at once, but should be the subject

of definite arrangements during the coming year. Every possi-

ble effort should be put forth to begin the erection of the bio-

logical and dairy building in the early spring, so that in a year

from now it may be available for use.

The Work in which the Station is now Engaged.

Subjects now under investigation.—The following is a list of the

subjects which to a greater or less extent have been under investi-

gation by the Station during the past year. It is obvious that

some of these receive attention only at such intervals as season,

growth and other conditions may determine, and in certain cases

it may be a long time before the results reached iji^ill justify the

publication of conclusions.

Plant nutrition.

Fertilizer requirements of fruit and vegetables.

Composition of fruits as affected by feeding the plant.

Foraging power of different species of plants for phosphoric

acid.

Soda as a substitute for potash.

Value of indirect fertilizers.

Crop production.

Fertilizer tests with potatoes.

Growth of sugar beets.

Study of varieties of potatoes.

Influence of seed upon the potato crop.

Profitable amount of commercial fertilizers on wheat.
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Comparative yield of various forage crops.

Horticultural experiments, etc.

Testing spraying machines.

Fertilizing apple trees.

Effect of girdling grapes.

Self-fertility of varieties of grapes.

Value of various stocks for plum orchards.

Survey of hardiness of varieties of fruits in Nev^ York.

Successful conditions for forcing radishes.

Forcing lettuce, fertilizers, soils and v^atering.

Forcing tomatoes, selection of seed, training.

Study of varieties of fruits.

Diseases of plants, etc.

Treating leaf spot on plum trees.

Treating leaf spot on cherry trees.

Prevention of raspberry anthracnose.

Peach yellows.

Spraying for prevention of carnation rust.

Application of sulphur for prevention of carnation stem-rot

Methods of spraying potatoes.

Prevention of cucumber blight.

Life-history of certain potato diseases.

Prevention of onion smut.

Entomological work.

Efficiency of poisoned bait for cut worms.

Prevention of pear midge.

Destruction of San Jos6 scale.

Spraying Brussels sprouts.

Destruction of cut-worm moth eggs.

Life-history of seed-stalk weevil.

Use of dendrolene.

Use of green arsenite.

Study of the pistol-case bearer.

Study of the cotton-wood leaf beetle.

Causes of root galls.

Habits of apple fruit wopm.
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Value of tnip Inutorns.

Cause of " pimply " potatoes.

Auhnal pnnluction.

Feeding; experiment with ]>i};s.

Comparison of rations eompounded from unlike sources.

Sources of milk fat.

Study of eheese-fai'tory milk.

Study of dairy breeds.

Poultry cultuir.

Value of selection in breeding poultry.

Feediufj experiment with chicks.

Feeding experiment with laying hens.

Source of lime to growing ehicks.

Relative value of vegetable aud animal foods.

Chemical loork.

Analysis of fertilizers.

Analysis connected with various investigations.

The foregoing seems to be a large number of subjects to have

under investigation at one time, and perhaps it is too large and

should be diminished, though the strong tendency is to increase

it. New problems are constantly being urged upon the Station

by its constituency, and it is much more easy to give favorable

attention to such requests than to put them one side. Besides,

the oflicers of the Station do not feel quite sure that they will

escape vigorous criticism if they contine their investigations to a

few subjects ai\d study them exhaustively, although undoubtedly

this is the right course to follow. We have now too many half

answered questions, and greater ultinuite good would result if

the study of a less number of the most important problems could

be continued to a definite solution. Past experience justifies

this policy, and the time will come when public sentiment will

more fully sustain its adoption by American stations.

Tancty tests.—Probably no American station is so largely en-

gaged in a study of varieties, chiefiy fruits, as is this one, and

consequently its otficers are specially interested in the adverse

criticisms which occasionally appear concerning what is known
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as variety teHtinj^. Tlie two common arf^uinfrifH aj^ainnt IhiH

work bcin^ iiiidertakori by (ix\)(tv\tuitui Htations iutt th<'H<;: (1) It

in a low grade? of work whicli uiay bo HUccoHHfully dono by riion of

1(!HH ability and training tlian Htation oxportH an; Hn})[)OH('d to

poHHCHH. (2) Varioty toHlH have littb; value except in the immedi-

ate locality where they are conducted.

It iH impossible to ignore the force of these arguments when

applied to men; vjiricty t<;Hting as often conducted. Certainly

much that experiment stations have done in the past in an indis-

criminate and brief comparison of varieties has been of very

doubtful value, which was temporary at the best. Doubtless this

criti<iHni will, to some extent, apply to the horticultural work of

this Htation.

This raisi.'H a pra(!ti<!al and inipoi'tant question, viz.: What

policy shall b(; jiurHucd in the horticultural activities of this

Station? It has over 3,000 varieties of fruit under cultivation

and observation, a collection which attracts the widespread at-

tention of N<;w York fruit-growers, and which receives frequ(.*nt

visitH from the horticulturists of other experiment stations.

Shall this collection be maintained and still further developed,

or shall it be reduc(;d in variety and extent to the dimensions

which are merely necc.'ssary for certain lines of experiment and

investigation, such as fertilizing, spraying, etc.? There are sev-

eral reasons which appear to fully justify the maintenance of

this part of the Station equipment on its present scale.

(1) Under the conditions existing in Western New York even

the variety testing has undoubtinl value, and it would be done

nowhere else. The conditions at the Station are very similar to

those prevailing over a large area of a fine fruit country, and any

observations of varieties made here; are of great interest not only

to a large number of fruit-growers, but to nurserymen who are

producing an immense annual output of nursery stock. This

study of varieties has discovered old ones under ne*w names and

has greatly ben(;nt(;d nurserymen, as well as fruit-growers, by

determining the value of new fruits before they ]iav(; been placed

upon the market.
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(2) This large collection, really a living museum of species and

varieties, offers what a distinguished horticulturist is reported to

have called " a magnificent opportunity " for a botanical study

of fruits and vegetables horticulturally important. The study of

types and the breeding of varieties to a definite purpose requires

just such conditions as these.

(3) Problems connected with plant diseases and with injurious

insects, because of the varying susceptibility of different varie-

ties to these pests, are most successfully investigated in connec-

tion with such a collection of large and small fruits as the Sta-

tion possesses.

Important Results in 1896.

In order to make clear to those interested in the extensive and

important relations of the work of this Station to the agriculture

of the State, a brief resum6 is herewith given of the important

data and conclusions which are to be found in the publications

for the year, or which will be presented in bulletins about to be

issued.

Chemical Department. Inspection of commercial fertilizers.—
The new fertilizer law of 1896 requires all fertilizer manufactur-

ers doing business in the State to file at the Station a statement

of their place of business and the name and guaranteed compo-

sition of all brands they are to offer for sale in the state during

the year. The Station Director is authorized to make analyses

of samples selected from such of these brands as are found in

the market, in order to determine whether they correspond to

the guaranteed composition.

During the year 126 manufacturers have complied with the

law and have registered 1,126 brands. The Station has selected

at different points and analyzed 760 samples representing 577

brands. In the main the goods have been as good as guaranteed,

averaging better. In comparatively few brands has the percent-

ages of valuable ingredients fallen below the advertised stand-

ard to an important extent. The deficiencies in available phos-

phoric acid have been more frequent than in the case of nitrogen

or ])otash.
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It is evidently very generally the purpose of the manufacturers

to keep their goods up to the registered standard. In some in-

stances the deficiencies in composition constitute a violation of the

law, but it is not the purpose of the Director to advise legal ac-

tion by the Attorney-General until it is clearly shown that the

manufacturers concerned are purposely and persistently trying

to sell fertilizers that are poorer than represented. The condi-

tions involved, as, for instance, the sampling from a small por-

tion of a large output of goods, are such that the application of

a penalty for a single deficiency in one ingredient might be very

unjust. The rights of both the farmers and the manufacturers

will be respected, but there will be no hesitancy in giving prompt

attention to an evident attempt at fraud. It should be remem-

bered that the figures published in our bulletins constitute more

of a menace to the manufacturer who is inclined to dishonesty

than does the fear of legal action.

It was found necessary to call special attention to a fertilizer

sold in the state under the name of " Natural Plant Food." This

mixture was being sold at a price greatly above the cost of en-

tirely similar materials, and the claims made for it were so stated

as to seriously mislead farmers. The complaints made by farm-

ers who used this fertilizer on hoed crops are justified by the

facts discovered. The guarantee was so worded, however, that

no ground exists for legal action.

Dairy investigations.—The data secured by Dr. Van Slyke from

a study of the composition and yield of milk during a whole sea-

son from fifty herds of cows contain lessons of great importance

to the dairyman.

(1) Aside from furnishing certain useful facts relative to the

changes in the composition of milk, the investigation shows that

the yield of cheese in June was about forty per cent larger than

in August, a result largely due to the insuflScient food supply

during the latter month. A careful comparison with a herd that

was liberally fed with soiling crops shows that this decrease was

mostly unnecessary and certainly unprofitable.

(2) Further evidence is obtained in proof of the claim that the

cheese values of different milks are very closely proportional to
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the percentages of butter fat which they contain, and that the

purchase of milk of varying quality at a uniform price is a most

unbusinesslike operation, unjust alike to producer and buyer.

Use of fertilizers on potatoes.—Experiments conducted on Long

Island for the purpose of comparing the relative profits from

using 1,000 lbs. and 2,000 lbs. of commercial fertilizer per acre

on potatoes showed: (1) that the smaller quantity was the more

profitable, and (2) that in a single application of 2,000 lbs. of

fertilizer per acre twenty-five per cent more nitrogen, nearly five

times as much phosphoric acid and not far from sixty-five per

cent more potash were added to the soil than were removed in

two crops. This indicates that Long Island potato growers may

be incurring serious losses by applying too much of an improp-

erly compounded fertilizer.

Horticultural Investigations.—During 1896 the horticul-

tural investigations at this Station have been conducted largely

along the following lines:

Testing fruits.—This necessitates the keeping of permanent

records of the very large number of varieties which are now in-

cluded in the Station collections. In many cases photographs,

drawings and herbarium specimens are preserved. The accom-

panying report includes the results of comparative tests of ap-

ples, strawberries, raspberries, blackberries, gooseberries and

grapes, together with descriptions of different varieties of these

fruits.

The origination of neiv fruits for the purpose of securing improved

sorts.—Station seedlings of apple, pear, cherry, plum, grape, cur-

rant, gooseberry, blackberry, dewberry, raspberry and straw-

berry, 1,111 varieties in all, are being tested. With but few ex-

ceptions these are crosses, hybrids or pure bred seedlings, the

parents of which, both male and female, have been selected for a

definite purpose; in other words, they are the result of system-

atic plant breeding.

The treatment of plant diseases, (a) Plum leaf spot.—Gratifying

results have followed the investigations as to the best time for

making the applications and as to the fewest number of treat-
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ments with the Bordeaux mixture by which plum leaf spot in

bearing orchards may be practically controlled. The experi-

ments have been in progress for two years, during which period

693 trees in all have been under treatment. They have been con-

ducted on a scale suflSciently extensive to insure reliable results,

and a definite course of treatment based on this work is now

confidently recommended. In the course of these experiments

a marked increase in the yield of the sprayed trees has been re-

corded. One of the varieties which was treated, the Italian

Prune, yielded forty-five per cent more marketable fruit where

sprayed than where not sprayed. The fruit also ripened later on

the sprayed trees, which, in this case, resulted in securing better

market prices.

(6) Cherry leaf spot.—Experiments with cherry leaf spot similar

to those conducted with plum leaf spot have not given suflticiently

marked results to permit of recommending a line of treatment

for this disease in bearing orchards. During a considerable

portion of the time when the treatment should be given, the use

of Bordeaux mixture is objectionable because it sticks to the

fruit till it is ripe and so injures its market value.

(c) Apple scab.—Some of our prominent fruit-growers have ad-

vocated the idea that liberal applications of wood ashes to apple

orchards increases the healthfulness of the foliage and enables

the leaves and fruit to better resist the attack of the scab fungus.

One of the Station orchards has for four years been devoted to

an investigation of this question.

A comparison of different hind of spraying apparatus.—The im-

provements in the apparatus designed for spraying orchards,

vineyards and field crops have been progressing very rapidly in

recent years. Two years ago a report on the various kinds of

spraying devices was issued by this Station. Since that time

Mr. Paddock has given special attention to this subject and has

prepared for this report an account of recent modifications of

spraying apparatus.

A report of the ivinter injury which was sustained in 1895-6 by

the varieties of fruit which are grown in this state.—Not since the
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Station was established has the temperature been so low here as

it was in February, 1896, when at one time the mercury regis-

tered 21 degrees below zero. All fruit buds of peaches, apricots

and sweet cherries were killed; plums, except natives, suffered

almost as severely, and sour cherries and pears were damaged

to a considerable extent. It was thought that since the winter

was unusually destructive to fruit buds throughout the state,

and in many cases to the trees as well, this condition afforded an

unusually good opportunity for learning the relative hardiness

of different varieties of fruit. An effort was made to secure a

correspondent in every town in the State to report on the condi-

tion of fruit and the amount of winter injury. The names of

nearly 700 correspondents were furnished to the Station,

and about two-thirds of them responded to the inquiries

which were sent to them. From the mass of data which was

thus secured, the report on this subject, which is given in the fol-

lowing pages, has been compiled.

A seines of experiments in thinning fruit has been undertaken

to study the influence which the practice of thinning fruit, con-

tinued systematically for a series of years, may have on the vigor

and productiveness of the tree and the size, color and quality of

the fruit. By the account of progress of the experiments with

apples which is given in this report it is seen that the trees which

were thinned in 1896 gave fruit of a higher color and a larger per

cent of No. 1 grade than did the trees which were not thinned.

The total amount of fruit per tree borne by the former was so

much superior in appearance that it is estimated it would usu-

ally bring fifteen per cent more in price.

Plant Disease Investigations. Spraying potatoes.—The ex-

periments of 1895 reported in Bulletin No. 101 on spraying po-

tatoes with Bordeaux mixture showed three definite results:

(a) The early blight was largely prevented, and the late blight

did not appear at all on the potatoes. The unsprayed vines were

badly diseased.

(6) Spraying five times increased the yield of merchantable

tubers sixty-two bushels per acre.
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(c) The injuries caused by the cucumber flea-beetle were much

diminished by the spraying.

In 1896 neither of the two common potato blights appeared,

but nevertheless the spraying was accompanied with excellent

results.

Cucumber blight.—The pickle industry of Long Island is an im-

portant one and it has lately been threatened with destruction

by downy mildew. Many cucumber growers are reported to

have about decided to give up the business on this account.

An exp^iment made by Mr. Stewart has pointed out a success-

ful and practical remedy for this disease, an account of which

will appear in a future bulletin.

Spraying for carnation rust.—At the present time a large

amount of money is received by forcing house men from the

growth of carnations. One obstacle to this industry is the rav-

ages of the rust, and much attention is being given by the Sta-

tion to this matter.

The results so far reached indicate that spraying with a solu-

tion either of copper sulphate or potassium sulphide, preferably

the former, may at least partially control the disease. In one

experiment fifty-eight per cent of the plants of a very suscep-

tible variety were kept free from rust, the unsprayed plants be-

ing all affected.

Entomological Investigations. Cause of pimply potatoes.—
A condition of the potato tubers which is termed " pimply " has

been noticed in southeastern New York and other places, the

cause of which has heretofore been unknown.

An investigation instituted by the Station has brought to light

the fact that this injury is caused by larvae of the cucumber flea-

beetle feeding upon the tuber.

As the flea-beetle is discouraged from feeding upon the vines

by the use of Bordeaux mixture, spraying with the liquid is rec-

ommended as a preventive of " pimply " potatoes.

Prevention of insect ravages.—The reports of the entomologist

advise, on the basis of careful experiments, that the injuries due

to certain insects can be wholly or in part prevented by the sev-

eral methods mentioned below.
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(a) Attacks of Colorado potato beetle and flea-beetle are

avoided by spraying with Bordeaux mixture.

(6) The squash borer can be controlled by cultural methods.

(c) The onion thrips can be kept away by planting set onions

on the margin of the field, to be sprayed frequently with kero-

sene emulsion.

(d) The red spider is largely kept from raspberries by raking

and burning the leaves in the fall and spraying with kerosene

emulsion in the spring.

(e) The application of kainit in June diminishes the damage

done by the pear midge.

Cultivation of the orchards is equally beneficial.

if) The cabbage-looper was killed in the open field by the use

of poisoned resin-lime mixture.

(g) The use of a mixture of dry bran or middlings and Paris

green was found to be a cheap and efficient means of preventing

the destruction of onions by cut worms.

This is an important result in view of the extent of onion cul-

ture in Orange County, as it is estimated that during the past

year forty-six per cent of the crop was ruined by this pest.

(h) The experiments of the past season indicate that spraying

with green arsenite and lime can be successfully used against

the apple fruit worm, pistol-case bearer, cotton-wood leaf beetle,

apple flea-beetle and the potato beetle.

Outbreak of the army worm.—The Station was able to render

prompt and extensive assistance in controlling the outbreak of

the army worm in this state during the past season.

Tests of insecticides.—A thorough test of dendrolene showed

that it is dangerous to the trees, and that as a preventive of the

canker worm it is unsatisfactory.

Collections of insects.—Good progress has been made m increas-

ing the reference collections. The Station now has about 5,000

specimens, representing 2,395 species of insects, chiefly those that

are injurious.

Crop Production. Alfalfa.—A record is being kept on the

Station farm of certain forage crops. The most noteworthy of
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these is alfalfa. During three years a field of several acres of

this legume has yielded an average of approximately 17.5 tons of

green fodder per acre. This has been equivalent to about 8,400

pounds of dry matter per acre, or 5,000 pounds of digestible

material. During the past season the older alfalfa fields pro-

duced four cuttings of a most excellent green food which was

greatly relished by the cows. This is by far the most successful

soiling forage crop which is grown by the Station, and our ex-

perience with it will soon be made the subject of a bulletin.

Silage corn.—In maintaining a herd of twenty-five animals

without pasturage, the Station places great dependence upon the

corn crops. From eight to ten acres of corn are grown annually,

nearly all of which is put into the silo. It is allowed to mature

until the kernels begin to glaze, and in this condition produces

silage of uniformly good quality, which serves as a supply of

succulent food during the entire winter season. The milk from

cows which eat as much as fifty pounds of the material daily is

excellent in quality and flavor. The experience of several years

on the Station farm and on many successful dairy farms justify

the assertion that the silo has passed beyond the experimental

period. It is an economical adjunct of animal husbandry and

its use is consistent with the manufacture of dairy products of

the highest quality.

During the year the Station has isued a bulletin entitled,

" Silage and Silos," written by Mr. Wheeler, which is an admir-

able resume of such facts as are valuable to those who wish to

consider the subject.

Animal Production. Tests of dairy breeds.—During two years

a large amount of unpublished data has accumulated from this

test, which is now being arranged and digested for publication.

Feeding experiments with sivine.—Tests have been made of the

comparative growth of crossbred pigs, including Tamworth-York-

shire, Yorkshire-Tamworth, Tamworth-Duroc, Tamworth-Poland

China, and Ohio Improved Chester-Poland China. Considered

in connection with trials of former years the main result is favor-

able to the Tamworth crosses.
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Poultry feeding experiments.—A test of the relative value of

whole and ground grains as food for laying hens, continued dur-

ing tM^o years, showed a marked advantage for the ground grains

in feeding Leghorns and the reverse in feeding Cochins.

Experiments carried on Outside of the Station Premises.

The larger part of the data herein presented was secured in the

laboratories and on the farm connected with the Station. It is

sometimes necessary, however, in order to find the conditions

required for particular experiments, to secure the privilege of

using land, trees, or other facilities owned by private parties.

In 1896 several interesting and profitable tests of varieties, spray-

ing, thinning fruit and girdling grape vines, have been carried

on in the orchards and vineyards of private fruit growers. The

following are the gentlemen who have kindly and faithfully

assisted the Station in this work.

W. D. Barns & Son, Middle Hope. Test of varieties.

S. A. Hosmer, Clifton. Spraying for raspberry anthracnose.

T. C. Maxwell & Brothers, Geneva. Spraying for plum leaf

spot^

E. Smith & Sons, Highland. Girdling grapes.

Frank Smith, North Hector. Thinning plums.

L. Rice, Manchester. Spraying for raspberry anthracnose.

Walter E. Taber, Poughkeepsie. Girdling grapes.

T. B. Wilson, Hall's Corners. Thinning apples.

Special Work in the Second Judicial Department.

The appropriation for three years which has been made for the

maintenance of investigations in the Second Judicial Depart-

ment is a recognition of the special conditions that prevail in the

territory adjacent to the great markets of New York and Brook-

lyn. In the expenditure of this fund the Station evidently has

endeavored to give due consideration to the agricultural prac-

tices of most importance in southeastern New York. A branch

Station has been established at Jamaica, from which as a center,

experiments and investigations have been conducted with refer-

ence to relieving the most pressing difficulties encountered, es-

pecially by market gardeners and forcing-house men. While

the control of the work remains with the Station at Geneva, the
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meii at Jamaica have been more or less thrown upon their own

resources, and much credit is due to them for the efficient and

practical manner in which they have performed the duties that

were assigned to them.

In 1896 five bulletins were printed by this fund. Some im-

portant results have been reached. Leaving out of consideration

much other valuable information gained, it is safe to assert that

if the facts demonstrated by Messrs. Stewart and Sirrine relative

to spraying potatoes and cucumbers and the control of the cut

worm that attacks onions would be heeded by the farmers of

Long Island and Orange County alone, the benefits would an-

nually pay the entire expense of the Experiment Station several

times over. For account of these results reference is made to the

previous summary and to the detailed report herewith presented.

This appropriation provides for instruction as well as investi-

gation, and in 1896 eight farmers' institutes were held in the Sec-

ond Department at Southold, Riverhead, Southampton, Jamaica,

North ville, Newburgh and Goshen. Twelve more are already

planned for 1897.

The Relation of New York Farmers to their Experiment

Station.

It is gratifying to note how generally the agriculturists of this

state are in cordial sympathy with the work of their Experiment

Station. This is very encouraging to the officers of the Station.

They recognize that the cooperation of the farmers is essential to

the success of their efforts. There must be on the one hand the

search for truth, and on the other the disposition to learn and

practice it. Effort is demanded no less on the p.nrt of the farm-

ers than from those who are attempting to serve their interests.

Bulletins must be written in order that they may be read, but

they must be read,—yes, studied, before they effect any good.

We suggest therefore, that while the Station officers are being

held to faithful and vigorous work, farmers shall consult their

own interests by giving careful consideration to whatever facts

the Station lays before them, either to approve and utilize or to

form the basis of criticism and inquiry.

3
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Bulletins Published in 1896.

Sixteen bulletins have been published during the past year,

containing 317 pages.

No. 98. Plum leaf spot. Cherry leaf spot. Fruit rot. By S.

A. Beach.

*No. 99. The spinach leaf maggot or miner. By F. A.

Sirrine.

*No. 100. Combating carnation rust. By F. C. Stewart.

*No. 101. Potato diseases on Long Island in the season of

1895. By F. C. Stewart.

No. 102. Silage and silos. By W. P. Wheeler.

No. 103. Provisions of the new fertilizer law of New York,

By L. L. Van Slyke.

No. 104. Notes on the recent invasion of the army worm. By
V. H. Lowe.

No. 105. Effects of drouth upon milk production. By L. L.

Van Slyke.

No. 106. Feeding experiments with laying hens. The rela-

tive eflSciency of whole and ground grains. By W. P.

Wheeler.

No. 107. Report of analyses of commercial fertilizers for the

spring of 1896.

No. 108. The real value of " natural plant food." By L. L.

Van Slyke.

No. 109. Strawberries. By Wendell Paddock.

No. 110. Milk-fat and cheese yield. By L. L. Van Slyke.

No. 111. Variety tests with blackberries, dewberries and rasp-

berries. By Wendell Paddock.

*No. 112. Economy in using fertilizers for raising potatoes.

By L. L. Van Slyke.

*No. 113. The cucumber flea beetle as the cause of " pimply "

potatoes. By F. C. Stewart.

Five of these bulletins (*) were isued under the authority of

the laws of 1895 and 1896, which provided for special work in the

Second Judicial Department.
W. H. Jordan,

Director.

New York Agricultural Experiment Station,

Geneva, N. Y., Dec. 31, 1896.
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REPORT OF THE CHEMIST.

L. L. VAN SLYKB.

I. EFFECTS OF DEOUTH UPON MILK PRODUC-

TION.*

SUMMARY.

During the season of 1895 analysis was made of the milk of

each of fifty herds of cows, whose milk was taken to a cheese-

factory. The object was to study the variations which milk

undergoes as the result of climatic conditions. The averages of

all the results obtained are presented.

(1) Cheese-producing constituents of milk include fat and

casein.

(2) Variation of fat in milk. It was found that the amount

of fat in 100 pounds of milk was about the same in June as in

May, and then increased during the rest of the season.

(3) Variation of casein in milk. The casein was less in June

than in May, and still less in July, after which there was a more

or less rapid increase from month to month.

(4) Variation in relation of casein to fat. During June, July

and August there was less casein for each pound of fat in

milk than during each month preceding. After August the pro-

portion of casein relative to fat increased.

(5) Variation in cheese produced. In June and July less

cheese was made from 100 pounds of milk than in each preceding

month; and after July the amount increased from month to

month.

(6) Variation in relation of fat to cheese yield. The amount

of cheese made for one pound of fat was less in June than in

May, and continued to decrease during July and August, after

which there was an increase.

* PubliBbed without detailed data ae Bulletin No. 105.
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Tablb Showing Variation of Fat, Casein, Chekse, Etc.

MONTH.

May
June
July
August ..

.

September
October .

.

PoHDds of
fftt in 100
pounds of

milk.

3.58
3.59
3.71
4.04
3.97
4.20

Penndt of
casein in
100 pounds
of milk.

2.40
2.33
2.20
2.26
2.47
2.69

Ponnds of
casein for
one pound
•f f«t for

milk.

0.67
0.65
0.59
0.56
0.62
0.64

Poanda of
cheese

made from
ItO pounds
of milk.

9.94
9.77
9.58
10.10
10.54
11.35

Pounds of
cheese
made for
one pound
of f«t in
milk.

2.78
2.72
2.58
2.50
2.65
2.70

(7) Cause and bearing of variations in yield and composition

of milk. The decreased yield and cheese-producing power of

the milk in July and August were mainly due to insufficient nutri-

tion, caused by the drying up of the pastures. Had the cows

been properly supplied with abundance of nutritious, succulent

food, it is estimated that the yield of milk and cheese would have

been increased to the extent of five dollars a cow on an average.

(8) Provision against effects of drouth. In this State drouth

generally prevails at some time during the summer. Provision

should be made to supplement dried pastures. For this purpose

corn silage, alfalfa and oat and pea fodder are recommended.

INTRODUCTION.

For several years we have carried on a systematic analysis

of cheese-factory milk for the purpose of studying its composition

and the various influences which afifect its composition. These

analyses have been continued for a period of time covering essen-

tially the cheese-factory season, generally from April or early May

until November. One object which we have had in mind in this

work has been to study the variations which milk undergoes

during the season as the result of climatic conditions. It is

now our purpose to consider in what manner and to what extent

climatic conditions affect the composition of milk and how these

changes of composition are related to cheese production. We
purpose also to consider how we may overcome undesirable

changes produced in the composition of milk by unfavorable

conditions of weather, particularly such as drouth.
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Previous to the season of 1895 we analyzed samples represent-

ing the entire mixed milk. During the season of 1895, we not

only continued this work, but we also made analyses of the milk

of each of fifty separate herds during the entire season. We ob-

tained the samples through the cooperation of Messrs. G. and F.

H. Merry, of Verona, to whom we have been similarly obligated

in our former work.

In studying the results of our season's work, we shall con-

sider:

—

(1) Cheese-producing constituents of milk.

(2) Variations in amount of fat in milk.

(3) Variations in amount of casein in milk.

(4) Variations in relation of casein to fat in milk.

(5) Variations in amount of cheese produced.

(6) Variations in relation of fat to cheese-yield.

(7) Variations in aggregate yield of milk-fat, casein, and

cheese.

(8) Cause and bearing of variations in yield and composition

of milk.

(9) Provisions against effects of drouth.

1. The Cheese-Producing Constituents op Milk.

Of the several compounds contained in milk, only two are

prominent as cheese-producing materials; or, stated in another

way, the cheese-producing power of milk is almost entirely meas-

ured by two of its solid constituents, so far as the composition

of milk is concerned. These two constituents are fat and casein.

The other constituents of the milk, such as albumen, sugar, etc.,

pass into the whey and are lost, so far as regards ordinary cheese

production.

The query may suggest itself,— " Is not water an important

constituent of both milk and cheese ? " While water is a promi-

nent constituent of both milk and cheese, the amount of water

retained in cheese is quite independent of the amount of water

in the milk from which the cheese is made. The amount of

water retained in cheese depends upon the conditions of manu-
facture, and the cheese-maker has it in his power to retain more



40 Report of the Chemist of the

or less water in cheese, regardless of the composition of the milk

used, so long as the milk is normal. In studying vaiiations

found in the cheese-producing constituents of milk, we need,

therefore, to consider only the fat and casein.

The fat which forms so large a proportion of natural butter

comes from the fat in milk, and it is this same milk-fat that forms

the fat of cheese.

Casein, in an impure form, is familiar to everj' one under the

name of curdled milk. When milk sours, a white, solid sub-

stance or curd forms, and this substance is called casein, though,

strictly, it is a compound of casein and something else. In using

the term casein we do not include albumen and albumose, as is

commonly, though erroneously, done, but refer only to the com-

pound that is coagulated by rennet and retained in cheese.

2. Variations in Amount of Fat in Milk.

We shall give the detailed results secured with the fifty dif-

ferent herds, whose milk was examined during the season, and

shall then give a general summary, showing the average varia-

tions of the milk of all the herds from month to month during

the season.
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Table Showing Pkrckntaoe op Fat in Milk of Different Herds During
Season.

NUMBER OF HERD.

1

2

3

4

5
6

7

8
9
10

U
12

13
14

15
16

17
18

19

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

May. ! June.

3.50
3.83
3.93
3.48
.10

.48

.70

.23

.35

.35

3.85
3.28
3.30
3.60
3.60
3.43
4.00
3.40
3.43
3.50
3.53
3.53
3.50
3.37
3.63
3.43
3.53
3.40
4.00
3.70
3.40
3.63
3.18
3.90
3.95
3.55
3.50
3.15
3.95
4.08
3.70
3.35
3.18
3.30
4.15
3.40
3.60
4.20
3.50
4.00

July.

3.90
3.95
3.80
3.48
3.35
3.40
3.'j0

3.98
3.40
3.:i3

4.00
3.60
3.70
3.83
3.80
3.58
4.05
3.83
.68

.65

.70

.70

.05

.43

3.95
3.50
3.75
3.88
3.66
3.73
3.40
4.00
3.40
3.97
3.75
3.75
3.82
3.35
4.07
4.10
3.85
3.25
3.00
3.83
3.98
3.47
3.08
4.30
3.55
4.10

August.

4.00
4.28
4.08
3.80
3.68
3.70
4.10
4.35
3.58
3.50
4.78
3.70
3.73
3.85

.00

.00

4.00
4.37
3.90
4.50
3.85
4.20
4.28
4-05
4.33
3.60
4.20
3.85
4.33
4.90
3.95
4.05
3.67
4.58
4.18
3.80
3.90
3.60
4.12
3.70
3.73
3.63
4.20
3.93
4.60

3ep-
mber.
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The results embodied in the preceding table can be summarized

as follows:

Tablk Showing Pounds of Fat in 100 Pounds of Milk.

May 3 . 58 pounds.

June y . 59 pounds.

July 3.71 pounds.

August 4 . 04 pounds.

September 3.97 pounds.

October 4.20 pounds.

Averaging the amount of fat contained in the milk of all the

different herds, we see that the fat in 100 pounds of milk was

about the same in May and June, that the amount increased

during July and August, fell slightly in September and then

increased in October.

Giving a more detailed summary, we find

—

(1) In June 24 herds produced more fat in 100 pounds of milk

than in May, the amount of increase varying from 0.01 to 0.53

pound ; while 26 herds produced less fat than in May by amounts

varying from 0.02 to 0.70 pounds. The general average urns a

slight increase of fat amounting to 0.01 pound of fat for 100 pounds

of milk.

(2) In July 38 herds produced more fat in 100 pounds of milk

than in June, the amount of increase varying from 0.02 to 0.55

pound; while 10 herds produced less fat than in June by amounts

varying from 0.02 to 0.52 pound. Two herds showed neither de-

crease nor increase. The general average of all results ivas an

increase amounting to 0.12 pound of fat for 100 pounds of milk.

(3) In August 45 herds produced more fat in 100 pounds of

milk than in July, the amount of increase varying from 0.03 to

0.78 pound; while only 3 herds produced less fat than in July by

amounts varying from 0.05 to 0.28 pounds. The general average

was an increase of 0.33 pound of fat for 100 pounds of milk.

(4) In September 16 herds produced more fat in 100 pounds of

milk than in August, the amount of increase varying from 0.02 to

0.30 pound; while 28 herds produced less fat than in August by

amounts varying from 0.02 to 0.78 pound. Three herds showed



New York Agricultural Experiment Station. 43

neither increase nor decrease. The general average toas a decrease

of 0.07 pound of fat for 100 potmds of milk.

(5) In October 33 herds produced more fat in 100 pounds of

milk than in September, the amount of increase varying from

0.03 to 0.78 pounds; while 7 herds produced less fat than in Sep-

tember by amounts varying from 0.03 to 0.62 pounds. The gen-

eral average was an increase of 0.23 pound of fat for 100 pounds of

milh.
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3. Variations in Amount of Casein in Milk.

Table Showing Percentage of Casein in Milk of Different Herds
During Season.

NUMBER OF HERD.

1 -

2 -

3.
4.
5 .

6
7 -

«.
9 -

10.
11 -

12.
13 -

14.
15.
16-
17-
18-
19.
20.
21-
22 -

23.
24.
25.
26 .

27 .

28.
29.
30.
31 .

32.
33.
34.
35.
36.
37 .

38.
39.
40.
41.
42.
43
44
45
46
47
48
49
50

May. June.

2.25
2.43
2.44
2.40
2.30
2.12
2.40
2.38
2.35
2-17
2.44
2.34
2.68
2.47
2.33
2.40
2.33
2.33
2.18
2.29
2.25
2.30
2.27
2.35
2.38
2.21
2.30
2.38
2.46
2.34
2.28
2.55
2.63
2.30
2.48
2.45
2.56
2.43
2.49
2.41
2.44
2.54
2.23
2.44
2.41
2.38
2.43
2.75
2.59
2.74

2.41
2.44
2.45
2.33
2.30
2.05
2.33
2.28
2.24
2.06
2.24
2.32
2.18
2.38
2.32
2.34
2.30
2.43
3.38
2.38
2.21
2.27
2.36
2.31
2.36
2.19
2.32
2.39
2.47
2.34
2.25
2.44
2.39
2.30
2.38
2.41
2.39
2.34
2.45
2.24
2.34
2.25
2.19
2.13
2.38
2.34
2.31
2.47
2.45
2.53

July.

2.17
2.15
2.18
2.12
2.03
2.00
2.16
2.34

A»g»«t- tember. October.

2.02
2.26
2.27
2.36
2.32
2.36
2.09
2.23
2.11
2.16
2.24
2.11
2.21
2.21
2.27
2.22
2.27
2.15
2.11
2.37
2.24
2.23
2.31
2.28
2.34
2.37
2.50
2.29
2.32
2.11
2.00
2.00
2.20
2.21
2.19
2.32
2.31
2.42

2.29
2.29
2.23
2.25
2.16
2.10
2.22
2.40
2.06
2.14
2.37
2.15
2.19
2.27
2.20
2.37
2.21
2.39
2.18
2..?6

2.17
2.16
2.26
2.16
2.44
2.22
2 28
2.16
2.25
2.30
2.08
2.49
2.31
2.23
2.43
2.20
2.38
2.29
2.52
2.33
2.35
2.16
2.11
2.07
2.40
2.24
2.21
2.31
2.30
2.33

2.58
2.68
2.61
2.68
2.54

33
48
58
30
35

2.53
2.27
2.37
2.55
2.32
2.54
2.53
2.71
2.39
2.60
2.44
2.30
2.44
2.34
2.49
2.24
2.30
2.55
2.46
2.44
2.14
2.61
2.64
2.40
2.56
2.39
2.61
2.50
2.61
2.69
2.44
2.41
2.12
2-30
2.58
2.45
2.47
2.61
2.63
2.56

2.85
2.92
2.87
2.85
2-61
2.42
2.70
2.81
2.45
2.54
2-60
2-76
2-66
2.70
2.63
2.75
2.67
2.91
2-48
2.70
2-73
2.75
2.81
2.68
2.72
2.43
2.70
2.81
2.68
2.69
2.47
2.77
2.68
2.69
2.71
2.61
2.83
2.72
2.84
2 93
2.66
2.80
2.56
2.68
2.88
2.67
2.69
2.96
2.87
2.77

Average
for
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The data embodied in the preceding table are summarized as

follows:

Table Showing Pounds of Casein in 100 Pounds of Milk.

May 5i. 40 pountls.

June 2.33 pounds.

July 2 . 20 pounds.

August 2 . 26 pounds.

September < 2.47 pounds.

October 2. 69 pounds.

Taking a general average of all the results, we see that the

amount of casein contained in 100 pounds of milk was less in

June than in May, and still less in July, after which there was a

more or less rapid increase from month to month.

The following summary gives greater details:

(1) In June 11 herds produced more casein in 100 pounds of

milk than in May, the amount of increase varying from 0.01 to

0.20 pound; while 36 herds produced less casein than in May by

amounts varying from 0.01 to 0.50 pound. Three herds showed

neither increase nor decrease. The general average of all results

shows a decrease of 0.07 pound of casein for 100 pounds of milk.

(2) In July 7 herds produced more casein in 100 pounds of milk

than in June, the amount of increase varying from 0.02 to 0.06

pounds; while 43 herds produced less casein than in June by

amounts varying from 0.04 to 0.34 pound. The general average

was a decrease of 0.13 pound of casein for 100 pounds of milk.

(3) In August 36 herds produced more casein in 100 pounds of

milk than in July by amounts varying from 0.01 to 0.23 pound;

while 10 herds produced less casein than in July by amounts

varying from 0.01 to 0.11 pound. Two herds showed neither in-

crease nor decrease. The general average was an increase of 0.06

pound of casein for 100 pounds of milk.

(4) In September every herd without exception produced more

casein in 100 pounds of milk than in August, the amount of in-

crease varying from 0.01 to 0.43 pound, and averaging 0.21 pound

of casein for 100 pounds of milk.

(5) In October every herd produced more casein than in Sep-

tember by amounts varying from 0.04 to 0.49 pound, the general



46 Report op the Chemist of the

average increase amounting to 0.22 pound of casein for 100 pounds

of milk.

4. Variations in Relation op Casein to Fat in Milk.

We have already seen in what manner fat and casein, the

cheese-producing constituents of milk, varied during the differ-

ent months of the season of 1895. It will be interesting to con-

sider these two compounds together. We will present the data

so as to show the number of pounds of casein for each pound of

fat contained in milk. It should be kept in mind that when the

proportion of casein to fat increases, the yield of cheese for each

pound of fat also increases.

There is another point concerning the relation of fat and

casein in milk in respect to the bearing which this relation has

upon the methods of manufacture. In the months of July and

August, cheese-makers often complained of the behavior of the

cheese made at this time, without understanding the cause of

their diflSculty. The cheese leaked fat badly and did not stand

up well, although behaving properly when first made. This be-

havior is due to a decrease of casein and increase of fat, so that

the milk and cheese contained an excess of fat. Cheese-makers,

at such times, are really dealing with milk which is not normal

factory milk, but which is like normal factory milk to which

some cream has been added.
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Table Showing Relation of Fat to Casein in Milk of Dii'fkuent Herds
During Season.

Pounds of casein for one pound offat in milk.

NUMBER OF HERD.

1

2

3

4

5
6
7

8
9
10
11
12

13
14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

May.

0.63
0.63
0.63
0.67
0.70
0.66
0.65
0.64
0.68
0.66
0.62
0.71
0.77
0.62
0.65
0.69
0.62
0.65
0.64
0.66
0.64
0.69
0.64
0.75
0.63
0.65
0.69
0.68
0.64
0.68
0-64
0.67
0.71
0.58
0.66
0.66
0.67
0.75
0.64
0.67
0.76
0.77
0.71
0.61
0.56
0.71
0-76
0.69
0.76
0-71

June. July.

0-69
0-64
0.63
0.67
0.74
0.59
0-63
0.54
0-67
0-62
0.58
0.71
0.66
0.66
0.65
0.68
0.58
0.71
0.69
0.68
0.63
0.67
0.67
0.68
0.65
0-64
0-67
0.70
0.62
0.64
0.66
0.67
0.75

59
0.60
0-68
0.68
0.74
062
0.55
0.64
0-67
0-69
0-65
0.58
0-69
0-64
0.59
0.70
0.64

0.56
0-55
0-58
0-61
0-61
0-59
0.56
0.59
0-57
0-60
0-55
0-61
0.55
0.59
0.60
0.66
0.57
0.62
0.57
0.61
0.57
0.59
0.55
0.62
0.56
0.63
0.61
0.58

62
0.58
0.62
0.59
0.66
0.56
0.62
0.61
0.61
0.70
0.61
0.56
0.60
0.65
0.67
0.52
0.55
0.64
0.71
0.54
0.65
0.59

August.

0.57
0.53
0.56
0.59
0.59
0.57
0.54
0.55
0.58
0.61
0.50
0.58
0-59
0-59
0.57
0.63
0.51
0.57
0.56
0.59
0.54
0.54
0.52
0.56
0.54
0.58
0.54
0.51
0-56
0-53
0.58
0.59
0.60
0.52
0.50
0.56
0.59

62
0.55

56
0.62
0.56
0.60
0.50
0.65
0.60
0.61
0.55
0.59
0.51

Sep-
tember.

0.62
0.61
0.66
0.73
0.67
0.66
0.61
0.63
0.64
0.70

54
0.62
0.67
0.68
0.61
0.68
0.60
0.65
0.63
0.74
0.61
0.55
0.61
0.62
0.60
0.55
0.56
0.65
0.62
0.68
0.56
0-62
0.69
0.54
0.56
0-60
0-64
0.69
0.54
0.67
0.61
0.63
0.66
0.65
0.54
0.66
0.64
0.67
0.66
0.57

October.

0.68
0.63
0.65
0.70
0.63
0.61
0.69
0.65
0.65
0.67
0.61
0.64
0.66
0.65
0.61
0.70
0.59
0.61
0.62
0.64
0.61
0.67
0.67
0.67
0.64
0.60
0-64

68
0.64
0.65
0.66
0.65
0.63
0.53
0.61
0.60
0.63
0.71

57
0.69
0.63
0.65
0.71
0.67
0.62
0.C9
0.67
0.70
0.68
0.58

Average
for

0.63
0.60
0.62
0.67
0.66
0.61
0.62
0.61
0.64
0.65
0.56
0.65
0.63
0.64
0.61
0.67
0.58
0-63
0-62
0.65
0.60
0-63
0-62
0.64
0.61
0.61
0.62
0.63
0.62
0.62
0.61
0.64
0.67
0.55
0.59
0.61
0.64
0.70
0.59
0.61
0.64
0.64
0.66
0.59
0.59
0.67
0.66
0.60
0.66
0.59
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The details of the preceding table are summarized below:

Table Showing Pounds of Casein for One Pound of Fat in Milk.

MONTH.

May
June
July
August
Septeml>er
Oetcber .

.

Pounds of
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casein by amounts ranging from 0.01 to 0.11 pound of casein for

each pound of fat. In general^ there was an average increase of

0.06 pound of casein for each pound of fat.

(5) In October 22 herds produced more casein in proportion to

fat than in September by amounts varying from 0.01 to 0.11

pound of casein for each pound of fat; while 14 herds produced

less casein by amounts varying within similar limits. Four herds

did not change. In general, there was an average increase of 0.02

pound of casein for each pound of fat.

5. Variations in Amount of Cheese Produced.

Fat and casein have each a fairly definite value in determining

cheese yield. From extended investigation we have found that

we can very closely approximate the true yield of green cheese

from 100 pounds of milk by multiplying the percentage of milk-

fat by 1.1 and the percentage of casein by 2.5 and adding the

two products. Yields of cheese obtained in this manner are de-

pendent directly and entirely upon the amount of fat and casein

in the milk, and are, therefore, independent of variations in

uncontrolled conditions of manufacture. The yields of cheese

given below have been obtained in this manner and for purposes

of comparison are much more uniform and satisfactory than

could possibly have been secured by actually making cheese in

each individual case.
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Table Showing Pounds of Chekse Made From One Hundred Pounds
OF Milk.

NUMBER OF HERD.
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Below we present the data of the preceding table in sum-

marized form.

Table Showing Pounds of Cheese Made from 100 Pounds of Milk.

May 9.94 pounds.

June 9.77 pounds.

July 9. 58 pounds.

August 10 . 10 pounds.

September 10.54 pounds.

October 11 . 35 pounds.

We see, in general, that the cheese yield decreased in June

and July and then increased from month to month during the

rest of the season. In regard to the details concerning different

herds, we can make the following statements:

(1) In June 19 herds produced more cheese from 100 pounds of

milk than in May by amounts varying from 0.01 to 0.54 pound;

while 31 herds produced less by amounts varying from 0.33 to

1.12 pounds for 100 pounds of milk. In general, the herds pro-

duced, on an average, 0.17 pound less of cheese for 100 pounds of

milk.

(2) In July 20 herds produced more cheese from 100 pounds

of milk than in June by amounts varying from 0.04 to 1.17

pounds; while 30 herds produced less by amounts varying from

0.03 to 1.12 pounds for 100 pounds of milk. On an average, less

cheese was produced from 100 pounds of milk hy 0.19 pound.

(3) In August 39 herds produced more cheese from 100 pounds

of milk than in July by amounts varying from 0.02 to 1.60

pounds; while 8 herds produced less by amounts varying from

0.01 to 0.65 ijound for 100 pounds of milk. In general, more

cheese was produced from 100 pounds of milk hy an average of 0.52

pound.

(4) In September 42 herds produced more cheese from 100

pounds of milk than in August by amounts varying from 0.04

to 1.64 pounds; while 5 herds produced less by amounts varying

from 0.06 to 0.51 pound for 100 pounds of milk. There tvas a

general average increased yield of 0.44 pound of cheese for 100 pounds

of milk.



62 Report op the Chemist of the

(5) In October 39 herds produced more cheese than in Septem-

ber from 100 pounds of milk by amounts varying from 0.08 to

1.94 pounds; while only one herd produced less. There was a

general average increased yield of cheese amounting to 0.81 pound

for 100 pounds of milk.

It will be interesting to notice more in detail to what changes

in the composition of milk the variations in the yield of cheese

were due from month to month. In the subjoined table, we

indicate by plus and minus signs the amount of increase or de-

crease of fat, casein and cheese for 100 pounds of milk for each

month compared with the preceding month.

Table Showing Monthly Increase and Decrease of Fat, Casein and
Cheese for 100 Pounds of Milk.

Pounds of
fat for 100
pounds of

milk.

Pounds of
casein for 100
pounds of

milk.

Pounds of
cheese for 100
pounds of

milk.

From May to June
From Juue to July
From July to August
From August to September .

From September to October

+0.01
+0.12
+0.33
—0.07
+0.23

—0.07
—0.13
+0.06
+0.21
+0.22

—0.17
—0.19
+0.52
+0.44
+0.81

In June we see that there was a slight increase of fat but a

much larger decrease of casein so that the general result was

a decrease in yield of cheese. The same was true in July. In

August the fat increased largely and the casein slightly. In

September, while the fat decreased somewhat, the casein in-

creased enough to counterbalance the loss of fat and add to the

yield of cheese 0.44 pound for 100 pounds of milk. In October

both fat and casein increased and the relative cheese yield in-

creased correspondingly.
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6. Variations in Relation op Fat to Cheese Yield.

When the relative proportions of fat and casein in milk remain

uniform, the amount of cheese produced for each pound of fat

in milk remains the same. When the casein increases relative

to the fat, then the amount of cheese produced for each pound

of fat increases. When the casein decreases relative to the fat,

then the amount of cheese produced for each pound of fat de-

creases. In the table below, we give the amounts of fat and

casein in the milk, the yield of cheese and the amount of cheese

produced for each pound of milk-fat.
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Table Showing Pounds of Cheese Made for One Pound of Fat in Milk.

NUMBER of herd.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

U.
15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.
35.

36.

37.

38.

39.

40.

41.
42.

43.

44.

45.
46.

47.
48.
49.

50.

May.

2.70
2.67
2.65
2.80
2.86
2.76
2.71
2.71
2.81
2.75
2.64
2.87
3.03
2.65
2.70
2.85
2.54
2.73
2.88
2.74
2.70
2.83
2.69
2.96
2.69
2.73
2.83
2.80
2.71
2.80
2.69
2.78
2.80
2.54
2.74
2.74
2.80
2.97
2.70
2.76
3.00
3.02
2.84
2.P3
2.50
2.90
3.06
2.84
3.00
2.90

June.

2.82
2.69
2.66
2.77
2.96
2.57
2.68
2.45
2.77
2.64
2.56
2.87
2.75
2.74
2.71
2-80
2.54
2.90
2.83
2.80
2.67
2.77
2.79
2.81
2.70
2.70
2.74
2.86
2.65
2.70
2.76
2.79
2.99
2.57
2.61
2.80
2.81
2.93
2.64
2 47
2.70
2.78
2.82
2.72
2.53
2.82
2.70
2.57
2*85

2.70

July

2.50
2.50
2.54
2.55
2.62
2.57
2.50
2.57
2.53
2.60
2.48
2.63
2.47
2.64
2.60
2.75
.53

.70

.52

.63

.86

2.50
2.48
2.64
2.50
2.69
2.62
2.53
2.79
2.54
2.65
2.56
2.75
2.51
2.64
2.62
2.63
2.87
2.63
2.50
2.61
2.72
2.77
2.41
2.50
2.75
2.87
2.45
2.73
2.58

August.

2.53
2.44
2.47
2.60
2.47
2.52
2.43
2.48
2.54
2.63
2.34
2.56
2.57
2.59
2.51
2.66
2.38
2.52
2.51
2.58
2.46
2.45
2.40
2.50
2.46
2.53
2.46
2.36
2.49
2.43
2.54
2.60
2.60
2.38
2 35
2.50
2.57
2.66
2.48
2.50
2.65
.50

.54

.36

.72

.60

.62

2.50
2.56
2.40

Sep-
tember. October.

2.66
2.63
2.74
2.92
2.79
2.75
2.61
2.68
2.70
2.86
2.45
2.66
2.78
2.81
2.62
2.82
2.60
2.67
2.68
2.96
2.63
2.47
2.63
2.64
2.60
2.46
2.50
2.72
2.67
2.82
2.50
2.66
2.83
2.45
2.52
2.61
2.70
2.83
2.45
2.76
2.63
2.65
2.76
2.73
2.45
2.76
2-69
2.77
2.75
2.52
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Table Showing Relation of Fat in Milk to Yield of Cheese.

MONTH.

May
June
Jiily

August—
September
October .

.

Pounds of
j

Pounds of
fat in 100 > casein in

pounds of 100 pounds
milk. of milk

3.58
3.59
3.71
4 04
3.97
4.20

2.40
2.33
2.20
2.26
2.47
2.69

Pounds
of cheese
made from
100 pounds
of milk.

9.94
9.77
9.58
10.10
10.54
11.35

Pounds
of casein
for one
pound of

fat in milk.

0.67
0.65
0.59
0.56
0.62
0.64

Pounds
of cheese
made for
one pound
of fat in
milk.

2.78
2.72
2.58
2.50
2.65
2.70

In making a comparison of results for different months, we

observe the following facts:

(1) In June 19 herds produced more cheese for milk-fat than

in May by amounts varying from 0.01 to 0.19 pound; while 29

herds produced less cheese for milk-fat by amounts varying from

0.02 to 0.36 pound. Two herds gave uniform results for both

months. In general, the amount of cheese produced for each pound

of fat in milk averaged 0.06 pound less in June than in May. This

is explained by the fact that the casein decreased, while the fat

slightly increased.

(2) In July 6 herds produced more cheese in proportion to milk-

fat than in June by amounts varying from 0.03 to 0.19 pound;

while 43 herds produced less cheese for milk-fat by amounts vary-

ing from 0.01 to 0.34 pound. One herd remained unchanged.

In general, the average yield of cheese, relative to fat in milk, de-

creased 0.14 pound in July as compared with June. This result is

explained by simultaneous increase of fat and decrease of casein

in milk.

(3) In August 8 herds produced more cheese relative to milk-fat

than in July by amounts varying from 0.01 to 0.2 pound; while

39 herds showed a decrease in amount of cheese produced for

each pound of fat in milk. One herd remained the same during

the two months. In general, there was a decreased average yield of

0.08 pound of cheese for each pound of fat in milk. This was owing

to the fact that the amount of fat in milk increased relative to

the amount of casein.
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(4) In September, as compared with August, 42 herds iucreased

the amount of cheese produced for each pound of milk-fat by

amounts varying from 0.02 to 0.39 pound; while 5 herds showed

a decrease by amounts varying from 0.02 to 0.27 pound. In gen-

eral, the average amount of cheese produced for each pound of milk-

fat was increased hy 0.15 pound in September as compared with Au-

gust. This increase was due to increase of casein in milk relative

to fat.

(5) In October 24 herds produced more cheese for milk-fat than

in September by amounts varying from 0.01 to 0.03 pound; while

15 herds produced less within similar limits and one herd re-

mained unchanged. In general, the average yield of cheese was

increased hy 0.05 pound for each pound of milk-fat. This result

was owing to an increase of casein in milk relative to milk-fat.

7. Variations in Total Monthly Yields of Milk, Fat, Casein

AND Cheese.

In the table below we give the amounts of milk produced

month by month and also the total yield, in pounds, of fat,

casein and cheese.

Table Showing Yields of Milk, Fat, Casein and Cheese.

MONTH. Pounds of
milk.

Pounds of
fat.

May 327,638
June 368,672
July i 293,004
August 230,690
September . i 242,360
October

{

218,243

11,729.5
13,235.3
10,870.5
9,320.0
9,621.7
9,166.2

Pounds of
cast-in.

7,863.3
8,590.0
6,446.0
5,213.5
5,986.3
5,870.7

Pounds of
chee.'^e.

32,560-7
36,034.0
28,072.7
23,285.8
25,549.6
24,759.7

(1) In yield of milk there was an aggregate increase from May

to June of 41,034 pounds; from June to July, an aggregate de-

crease of 75,668 pounds; from July to August, a further decrease

of 62,314 pounds; from August to September, an increase of

11,670 pounds; and from September to October, a decrease of

24,117 pounds.
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(2) In regard to the comparative monthly yields of fat, there

was an increase of 1,505.8 pounds from May to June; a decrease

of 2,364.8 pounds from June to July; a further decrease of 1,550.5

pounds from July to August; an increase of 301.7 pounds from

August to September; and a decrease of 455.5 pounds from Sep-

tember to October.

(3) As regards the yields of casein, compared month by month,

there was an increase of 726.7 pounds from May to June; a de-

crease of 2,144 pounds from June to July; a further decrease of

1,232.5 pounds from July to August; an increase of 772.8 pounds

from August to September; and a decrease of 115.6 pounds from

September to October.

(4) Comparing month by month the yields of cheese, there was

an increase of 3,473.3 pounds from May to June; a decrease of

7,961.3 pounds from June to July; a further decrease of 4,786.9

pounds from July to August; an increase of 2,263.8 pounds from

August to September; and a decrease of 789.9 pounds from Sep-

tember to October.

Tabulating these data we have a

Table Showing Comparative Monthly Increase and Decrease of Yields.

Pounds of
milk.

Pounds of
I
Pounds of

fat
j

casein.
Pounds of
cneese.

May to June
j

+41,034
June to July —75,668
July to August ! —62,314
August to September

I

+11,670
September to October —24,117

+1,505.8
I

+726.7
—2,364.8 1—2,144.0
—1,550.5 —1,232.5
+301.7
—455.5

+772.8
—115.6

+3,473.3
—7,961.3
—4,786.9
+2,263.8
—789.9

8. Cause and Bearing of Variations in Yield and Composition

OF Milk.

Summarizing the results which we have been studying we

have observed that—
(1) There was an increase of milk and cheese from May to

June and then a variable decrease during the following months,

except that in September there was an increase over August.
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(2) Expressing the decrease of cheese yield noticed in July and
August in the form of dollars and cents, there was a falling off

amounting to about |600 from June to July or an average of

a day and a further decrease in August amounting to nearly

(3) Expressed in the form of yield of butter, there was a de-

crease of 2,760 pounds in July as compared with June and a

further decrease of 1,810 pounds in August.

Having observed the facts, we are confronted with several

questions, which inevitably suggest themselves, such as,

—

'^ To what causes were the observed variations due? "

" Were they entirely normal? "

" Could such variations be modified so that the losses observed

could be lessened? "

If we look to one or more of several causes to explain the

variations observed in the composition and yield of milk, we
shall be impressed with the belief that in this case the chief

cause of the changes noticed was the lack of nutritious food;

and this deficient food supply was caused by the influence of

severe drought upon the pastures. It must be kept in mind that

those who produce milk for cheese-making depend exclusively

during the larger part of the season upon the pastures as the

source of food supply, very rarely supplementing this by grain

rations or green fodder. In the summer of 1895, the Mohawk
Valley, where Mr. Merry's factory is located, experienced one

of the most severe and prolonged drouths known in years. Com-

mencing in July, rains were very infrequent and insuflScient until

some time in September. In July and August when the drouth

was most severe, we observe the greatest changes both in com-

position and in yield of milk. In September there was an in-

crease in yield of milk and a change in composition in the direc-

tion of more normal milk. This was in part due to improved

pastures, as a result of rains, and also in part due to the fact that

farmers were quite generally feeding green corn fodder.

Of course, we may ask if the changes in composition and yield

of milk were not due to advance of lactation and to the discom-
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forts of hot weather and annoyance by flies. Fortunately we

have a means of comparison in our Station herd. These cows

are kept in the quiet of the stables most of the time and are

protected as much as practicable from conditions which cause

disturbance in any way. They are supplied all the time with

an abundance of succulent and nutritious food. If we examine

the milk produced by these cows during the summer of 1895, we

find that there was marked uniformity in composition, taking

the relation of fat and casein as our basis of comparison. Taking

the relation of fat to casein in May as 100, and comparing this

with the following months, we have the following:

—

May ...

Juue ..

.

July...
August

Factory
herds.

100
97
88
84

Station
berd.

100
100
100
100

Thus we see that while the relation of fat to casein in the milk

of the Station herd was very uniform, there was a continuous

marked change in the milk of the factory herds. Stated in

another way, the cheese-producing efficiency of the milk was not

affected by the season in case of the Station herd, while in case

of the factory herds, there was marked change in the direction

of loss.

The changes in the milk of the factory herds cannot be ac-

counted for on the ground of advancing lactation. In the ab-

sence of other disturbing conditions, it appears that the relation

of fat and casein in milk is fairly uniform with a general ten-

dency for the casein to increase in relation to the fat, especially

toward the end of the period of lactation. In the factory herds

the reverse is seen during the summer months.

In regard to the yield of milk and its variations from month

to month, we know that lactation exercises a fairly definite influ-

ence. Again, we will make comparison of our Station herd with

the factory herds. It is not far from truth to say that the month
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of May represents on an average the first month of lactation of

factory cows— at least this is sufficiently close for the purpose

of comparison. We have averaged the yield of milk by lacta-

tion months from our Station herd covering a period of five years.

Now, taking the yield of the first month of lactation as 100, we

give below the comparative yield, on this basis, for the first six

months of lactation. It has been necessary to make some correc-

tion in case of the factory herds, as the yield in September and

October was to some slight extent affected by the discontinu-

ance of some herds.

MONTH OF LACTATION.
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We have previously noticed and called attention to this same

subject. Dr. Babcock also presents data in the 12th annual

report of the Wisconsin Station showing the effect of insufficient

food upon the composition of milk.

If the factory cows had been supplied with an abundance of

nutritious, succulent food, the season's yield of milk would have

been greater, the percentage of decrease after May being much

less; and, in addition, the cheese-producing efficiency would have

been greater than it was. If the percentage decrease in yield

of milk had been the same in the case of the factory cows as in

the case of our Station herd, the yield of milk would have been

materially greater than it was, and we can calculate what this

increased yield should have been, if the condition of the factory

cows had been entirely normal. We can also calculate how

much more cheese would have been produced under normal con-

ditions. Below we present data showing the amounts of milk

and cheese actually produced and then the amounts which would

have been produced if the milk had undergone in yield and com-

position only such changes as come normally with the advance

of lactation.

MONTH.
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sand dollars, or about five dollars a cow. Can we prevent tbis

loss or any part of it in an economical way? The obvious con-

clusion is that farmers must provide against dry spells by raising

some satisfactory crop to feed during the summer.

9. Provision Against Effects of Drouth.

From observations covering a period of several years, it ap-

pears that drouth, more or less severe, at some time during the

summer season is the rule and not the exception. Even in fairly

favorable seasons the abundance of pasture grass is liable to

decrease after July and its nutritious quality also deteriorates.

The most practicable method of keeping good the food supply

during dry times is to plan regularly to supplement the pasture

with some nutritious, succulent food. This additional supply

may be obtained by holding corn silage or by growing crops to

be fed green. Often a small grain ration may be added to ad-

vantage. Succulent food, however, must be liberally supplied in

order to keep up the flow of milk. There is a variety of crops

which may be grown for the purpose of supplementing pastures.

In actual practice, we have depended chiefly upon two crops for

green food in summer, alfalfa and oats mixed with peas.

Corn silage has the advantage of being at hand in case the dry

time comes early in the season, when it might be diflScult to get

spring crops growing early enough. With this food one is quite

independent of the conditions of season. One can easily secure ten

tons of green food from one acre, while yields often run as high

as eighteen and twenty tons. For a full discussion of the value

of silage as a food for dairy cows and for information in regard

to making ensilage and building silos, see Bulletins 97 and 102.

Alfalfa has the advantage of producing three or four cuttings

in one season, yielding per acre seventeen tons or more of green

fodder, containing four tons or more of dry matter. The first

crop is generally cut in May, the second in June or July; and the

number and time of subsequent cuttings depend upon the char-

acter of the season. If the first crop is not fed green, it can be

made into hay. We feed from 30 to 40 pounds a day to each

animal. We reproduce here some remarks concerning the culti-
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vation of alfalfa, which Mr. W. P. Wheeler prepared and pub-

lished in Bulletin 80.

" For those who are unacquainted with alfalfa a few general

facts concerning the plant may be briefly mentioned here to

advantage. Alfalfa {Medicago sativa), sometimes called lucerne,

although not generally grown in this part of the country, has

been cultivated for a long time. It was cultivated by the Egyp-

tians, Greeks and Romans, and in later centuries by the nations

of the warmer parts of Europe. It was early introduced into

South America and brought from there to Mexico and California.

"Alfalfa being a leguminous plant like the clovers and able to

gather nitrogen that is not available to most plants, will, when

the crop is fed on the farm, enrich the soil in this necessary ele-

ment, and leave a field in improved condition when finally plowed

under. The long tap root with its numerous branches reaches

deep in the sub-soil (roots often reach to a depth of ten or twelve

feet— are said sometimes to extend over twenty feet) and is

often able to obtain plant food and water for the lack of which

surface-feeding plants may be suffering. The plant is a peren-

nial and when once well established will yield paying, crops for

an indefinite number of years if the field is not overrun with

grass or plantain.

" Alfalfa grows well on widely varying kinds of top soil, but

the sub-soil must be open and porous. It does best on a warm
and friable soil with a loose or gravelly sub-soil. A dense clay

or hardpan sub-soil is most unfavorable. Although a rich soil

is of course the best and gives the largest crops, alfalfa some-

times does exceedingly well on poor gravelly soils. The plant

consumes much water but will not survive long in a saturated

or flooded soil, and too much water in the soil during winter is

fatal. If water stands for any considerable time within a few

feet of the surface the crop will be injured. Alfalfa, in the

West, seldom if ever winter kills on ground with a deep and

porous sub-soil.

" The seed should not be sown unless the soil has received

careful and thorough preparation, for it is of the utmost im-
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portance to secure a dense and uniform stand, especially if liay

is to be made. If crops of seed only are desired a more scat-

tering stand of plants may give good results. The seed should

be sown in the spring, after danger of severe frost is past, and

when the ground would be considered in the best possible con-

dition for planting garden seeds. The treatment of the soil

for the preceding season should have been such as to have most

effectually subdued all weeds, and caused the sprouting and de-

struction of any seeds in the ground. The seed should not he

sown with grain, hut alone; although a good catch is sometimes

reported when sown with oats—only about half the usual quan-

tity of grain being used. If sown with grain the young plants

are likely to be killed by the sun after the grain is cut. It is

best to sow not less than thirty pounds of seed per acre—especi-

ally when sown broadcast. When sown with the drill twenty

pounds often give good results. In short, to guard against the

decidedly unsatisfactory result of a poor stand, plenty of seed

should be used on carefully prepared ground.

" Pure seed is essential. Only plump, bright, good seed should

be sown, for shrunken seed may produce weak and worthless

plants. The seed resembles that of red clover but is larger.

Too many small seeds would indicate the possible admixture of

white clover, etc. The presence of the seed of narrow-leaf-

plantain or rib-grass is of vital importance to guard against.

This is a long brownish seed something like a diminutive date

seed and is easily detected without the aid of a glass by anyone

familiar with it.

" In order to check the growth of weeds a mowing machine

can be run over the field of young alfalfa with the cutting bar

raised so as to avoid cutting near the crowns of the young

plants. If the clipping is not too heavy it can, with advan-

tage, be left on the field, and will serve as a mulch during the

dry weather. On rich soil sometimes two crops can be secured

the first year, but on poor soil or in a dry season no crop can

be expected the first year. Alfalfa should be cut every time

it begins to blossom, whether the growth is short or tall, unless

a seed crop is desired. The second crop of the season is better
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for seed than the first, possibly ou account of the greater num-

ber of insects that assist in fertilizing the blossoms.

" Alfalfa is of exceptional value as a soiling crop, but it will

also make excellent hay, palatable and very nutritious. Much
care and time are necessary to make good hay, and experience

and good judgment are required. If handled much when very

dry all the leaves are likely to fall off, and if not thoroughly

cured it is likely to mold and mildew. The hay will not shed

water well and any stacks should be well covered.

" If you have a suitable field, try a small patch of alfalfa,

—

not too much at first."

Oats and peas. Six tons or more of green oat and pea fodder,

containing two tons of dry matter, can be grown on an acre.

This crop should be sown early and at two or three intervals

not too wide apart. The amount of seed sown should be from

one and one-half to two bushels of each kind. It is fed while

the oats are in the milk stage of growth.

Of necessity, additional labor and expense are involved in mak-

ing provisions against the effects of drouth. The question natu-

rally suggests itself as to whether the added expense will be

recompensed by the increased yield of milk and milk-solids.

While it is difiQcult to determine for different conditions the cost

of producing any of the foods mentioned, we estimate that un-

der average circumstances the amount of supplementary food re-

quired for one season would not exceed two dollars for each

animal. This would leave a net increased yield of three dollars

a cow ou the basis of the data which have been presented.

While the effects of drouth upon milk production have been

studied more particularly from the standpoint of cheese produc-

tion, it can readily be seen that the conclusions reached are

fully applicable to milk production for any other purpose. If

it were possible, by carrying out the suggestions given, to in-

crease the annual yield of milk and its products so as to increase

the profit only one dollar a cow, the aggregate increase to the

dairymen of this l-'t;!te would be one and one-half million dollars a

year. From the data presented, such an increase is not only

possible, but almost certain during our average seasons.

5



11. MILK-FAT AND CHEESE YIELD.*

Summary.

During the season of 1895 analysis was made of the niillv of

each of fifty herds of cows, whose milk was taken to a cheese

factory. The immediate object was to learn the existing relation

between milk-fat and casein, or milk-fat and cheese yield, with

individual herds of cows; the further purpose being to ascertain

whether milk-fat forms the fairest basis of paying for milk for

cheese-making.

The data, thus obtained, when studied month by month and

also for the entire season, lead to the following conclusions:

(1) When fat in milk increases, the casein and cheese yield

also increase in general, though in special cases the casein and

cheese yield may increase while the fat remains unchanged, or

the fat increase while the casein remains unchanged or even de-

creases. Different milks containing the same per cent of fat

may show considerable range in the per cent of casein. How-

ever, the general tendency is for both fat and casein to increase

at the same time.

(2) Although casein and cheese yield generally increase when

the milk-fat increases, the casein more often increases less rap-

idly in proportion than the fat. The general averages obtained

from the season's results as between milk containing 3 and 4

per cent of fat can b(! indicated as follows:

Per cent,
of fat in mi Ik.

Per cent, of
casein in milk.

2.10
2.40

Pounds of casein
for one pound
of fat in milk.

Pounds of cheese
made from 100

pounds of milk.

0.70
0.60

8.55
10.40

Published without detailed data as Bulletin No. 110.

Pounds of cheese
made fori pound
of fat in milk.

2.85
2.60
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The amoiiiil. of easeiu for one pound of milk fat decreases

about one-tenth of a pound, from 0.70 to 0.60 pound, when the

fat in milk increases one pound.

(3) As a rule, when milk-fat increases, the amount of cheese

made for each pound of milk-fat decreases. In milk containing

I) per cent of fat, 2.85 pounds of cheese are made for each pound

of milk-fat; while in milk containing 4 per cent of fat, 2.60

pounds of cheese are made for each pound of fat.

(4) Why is the cheese-yield greater for a pound of fat in poor

milk than in richer milk? What makes the cheese-yield for a

pound of fat 2.85 pounds, or 0,25 pound more in 3 per cent fat

milk than in 4 per cent fat milk (yielding 2.60 i^ounds of cheese

for each pound of milk-fat)? The increased yield of 0.25 pound

comes from casein and water.

(5) Cheese made from milk poor in fat is not like, m composi-

tion, cheese made from milk rich in fat. The former contains

more casein and water in 100 pounds. This increased cheese-

yield relative to fat, in case of poor milk, due to casein and

water has a market value of only 2 cents a pound.

(6) Milk rich in fat can be made to yield cheese of the same

composition as milk poorer in fat in one of two ways: (1) By

adding skim-milk to the richer milk, or (2) removing fat from it.

Then the cheese-yield for a pound of fat becomes the same.

(7) The difference in the cheese-yield of milk-fat in the case of

poor milk over richer milk is a skim-milk difference and the

extra yield of cheese for fat from poor milk is the poorest kind

of skim-milk cheese.

(8) Payment for milk according to amount of cheese-yield gives

unfair advantage to poor milk, since cheese made from rich milk

is worth more, pound for pound, than cheese made from poorer

milk.

(9) Milk should in no case be paid for at cheese-factories by

weight of milk alone, since different milks differ greatly in their

cheese-making powers.

(10) A critical comparison of all methods of paying for milk,

suggested or in use, loads to the conclusion that milk-fat affords

the fairest practicable basis to use in paying for milk for cheese-

making.
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Introduction.

Until five years ago there was little evidence at hand to show

whether there was any nniform relation between the amount of

fat in milk and the yield of cheese made from milk. Up to this

time it was almost universally held that, while fat in milk might

have some definite relation to butter yield, there could be no simi-

lar relation between milk-fat and cheese, because casein played

so important a part in cheese-yield. As a result of work done at

this Station, it has been established beyond question that there

is, within certain limits, a fairly definite and uniform relation

between milk-fat and cheese-yield, especially when we deal with

large quantities of milk. Up to 1895, our work dealt largely

with mixed factory milk, without extended study of detailed

variations that might exist in the milk of different herds of cows.

During the summer of 1895, we made a detailed study of the milk

of each of fifty different herds of cows, whose milk was used in

cheese-making at the factory of G. & F. H. Merry, of Verona, to

whose co-operation we are indebted for securing for us the sam-

ples of milk examined.

The specific object of our investigation was to study the rela-

tion of fat to casein and to cheese-yield in the milk of different

herds, in order to ascertain whether this relation was uniform,

or whether it varied and, if it varied, whether regularly or irregu-

larly.

In order to insure a clear understanding of what our investiga-

tion involves and of what its bearing is upon the daii-y industry

in relation to cheese-making, we will present briefly some of the

fundamental considerations relating to the question which forms

the subject of this bulletin.

Formerly milk was universally paid for at cheese-factories

according to weight alone, on the supposition that all kinds of

normal milk were of equal value for cheese production. Investi-

gation showed that the cheese-producing power of milk varied

greatly, because the amount of cheese-making constituents in

milk was very different in different milks. It was found that, of

the several compounds contained in milk, only two are promi-
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nent as cheese-producing materials, or, stated diflereutly, the

cheese-produciiig power of milk is almost entirely measured by

two of its solid constituents, so far as the composition of the

milk is concerned. These two cheese-producing constituents are

fat and casein. The other constituents of the milk, such as albu-

men, sugar, etc., pass into thewhey for the most part and are lost.

These two cheese-making constituents of milk vary much in dif-

ferent milks. If the amount of cheese made from milk depends

upon the amount of fat and casein in milk, why would it not be

well to use the fat and casein together as a basis in paying for

milk? One serious objection lies in the fact that we have no

simple method for determining the amount of casein in milk

which is practicable in the hands of anyone but a trained chemist.

Milk fat, on the other hand, can be readily determined; but does

it alone furnish a satisfactory guide as to the amount of cheese

that can be made from milk? It was held that milk-fat cannot

be an accurate guide in regard to cheese-yield, because when fat

increases in milk, the casein does not increase in anything like

the same proportion, or, expressed in another way, milk poor in

fat contains more casein for a pound of fat than does milk richer

in fat, and will, therefore, make more cheese for each pound of fat

than will richer milk. The difference existing was asserted in a

broad way, but not in detail, and no evidence was offered. Our

former work showed conclusively that, while fat and casein did

not preserve an absolutely uniform relation, the relation varied

within such limits as not to affect seriously the value of the

method of paying for milk on the basis of its fat-content, especi-

ally when we take into consideration the influence of fat and

casein on the quality of cheese produced, and also the relative

market values of fat and casein.

In this report we propose to consider more in detail than ever

before just to what extent the relation of fat and casein in milk

varies in the milk of different herds of factory cows.

We secured separate samples of milk from each of 50 herds

every alternate week continuously for six months, obtaining in

all 032 samples.



70 Report of the Chemist of the

Our previous work has established fairly beyond question that

the fat and casein in milk tend to preserve a quite uniform rela-

tion from month to month as the period of lactation advances,

provided abnormal conditions are absent, such as insufficient

nutrition. We shall now study the relation of fat and casein in

the milk of different herds, taking each month by itself, and also

the season as a whole, thus eliminating any influence that might

come from advance of lactation.

We present tabulated summaries of our detailed results. The

tables contain the following data:

(1) The percentage of fat in milk arranged in groups, each

differing from the preceding and following by one-tenth of one

per cent.

(2) The average percentage of casein corresponding to each

group.

(3) The amount of casein for each pound of milk-fat in each

group.

(4) The amount of cheese made from 100 pounds of milk in each

group.

(5) The amount of cheese made for each pound of milk-fat in

each group.

The number of herds embraced in each group is also stated.

A separate table is presented for each month of the season from

May to October inclusive, and also a table giving the herd aver-

ages for the entire season.

In studying these results, it is well to keep in mind that the

yield of cheese, relative to milk-fat, varies directly with the

amount of casein relative to milk-fat. When the relative pro-

portions of fat and casein in milk remain uniform, the amount of

cheese produced for each pound of fat in milk remains the same.

When the casein in milk increases relative to the fat, then the

amount of cheese produced for each pound of fat increases.

When the casein in milk decreases relative to the fat, then the

amount of cheese produced for each pound of fat decreases.
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Table Giving Full Data for the Month of May.

number of herd.

47
24

G
41

43
38
5

10
46
12

42
27
22
26
49
19
'9

30
16
13
20
28
21
4

18,

1

31
23
40
15

33
8

25
36
7,

37
17

35
50
32
29
2

39
3

48
11

14

44
34

45

Pounds
of fat in

100 pounds
of milk.

.10

.15

.20

.20

.20

.25

.27

.28

.30

.30

.30

.32

.33

.38

.40

.42

.43

.43

.45

.47

.48

.50

.55

.57

.57

.57

.58

.58

.60

.63

.65

.70

.70

.73

.73

.78

.78

.78

.80

.80

.83

.88

.90

.92

.95

.97

.98

.00

.00

.35

Pounds of
casein in

100 pounds
of millr.

2.43
2.35
2.12
2.44
2.23
2.43
2.30
2.17
2.38
2.34
2.54
2.30
2.30
2.21
2.59
2.18
2.35
2.34
2.40
2.68
2.29

2.28
2.27
2.41
2.33
2.63
2.38
2.33
2.45
2.40
2.56
2.33
2.48
2.74
2.55
2.46
2.43
2.49
2.44
2.75
2.44
2.47
2.44
2.30
2.41

Pounds
of casein
for one
pound of
fat in millc.

0.78
0.75
0.66
0.76
0.70
0.75
0.70
0.66
0.72
0.71
0.77
0.69
0.69
0.65
0.76
0.63
0.69
0.68
0.70
0.77
0.66
0.68
0.63
0.67
0.65
0.63
0.63
0.63
0.67
0.64
0.72
0.64
0.63
0.66
0.64
0.67
C.62
0.66
0.72
0.67
0.64
0.63
0.64
0.62
0.70
0.62
0.62
0.61
0.58
0.55

Pounds
of cheese
made from
100 pounds
of milk.

9.50
9.34
8.82
9.62
9.10
9.65
9.35
9.03
9.58
9.48
9.98
9.40
9.41
9.24
10.22
9.21
9.65
9.62
9.82
10.52
9.55
9.80
9.53
9.93
9.75
9.55
9.64
9.61
9.93
9.82
10.59
10.02
9.90
10.23
10.10
10.56
9.61
10.36
11.03
10.56
10.36
10.34
10.52
10.41
11.22
10.47
10.55
10.50
10.15
10.81

Pounds
of cheese
made for
one pound
of fat in

milk.

3.06
2.96
2.76
3.00
2.84
2.97
2.86
2.75
2.90
2.87
3.02
2.83
2.83
2.73
3.00
2.70
2.82
2.80
2.85
3.03
2.74
2.80
2.70
2.78
2.73
2.70
2.69
2.69
2.77
2.70
2.90
2.71
2.69
2.74
2.70
2.80
2.64
2.74
2.90
2.78
2.71
2.67
2.70
2.65
2.84
2.64
2.65
2 62
2.54
2.50
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Tahlk Showing the Relation of Fat in Mh.k to Casein ani> to Yield

OF Cheese During May.

NUMBER
OF HERDS.

2

6

7

7

3
7

4

5

2

1

Pounds of fat
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(6) Between the limits of 3.2 and 4 per cent of fat in milk, the

amount of cheese made for one pound of fat in milk varied be-

tween the limits of 2.86 and 2.70 pounds, equivalent to an average

decrease of 0.016 pound of cheese for one-tenth of a pound of

milk-fat.



74 Report of tuk Chiomist of tuk

Table Giving Full Data Foit Tin<: Month of June.

NUMBER OF HERD.
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We summarize the preceding table as follows:

Table Showing Relation of Fat in Milk to Casein and to Yield of

Cheese During June.

NUMBER OF HERDS.
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Tahle Giving Full Data for the Month of July,

NUMBER OF HERD.

43.
47 .

42 .

10.
38.
5.
9.
6.
31.
33.
24.
46.
4.

26.
49.
16.
12.
20.
22.
29.
19.
13.
21.
30.
27.
36.
35.
15.
3.
37.
44.
14.
18.
41.
28.
1.
7.

25 .

2 .

34.
8.
45.
32.
11 .

23.
17.
39.
40.
50.
48.

Pounds of
fat in 100
pounds of

milk.

3.00
3-08
3.25
3.33
3.35
3.35
3.40
3.40
3.40
3.40
3.43
3.47
3.48
3.50
3.55
3.58
3.60
3.65
3.65
3.66
3.68
3.70
3.70
3.73
3.75
3.75
3.75
3.80
3.80
3.82
3.83
3.83
3.83
3.85
3.88
3.90
3.90
3.95
3.95
3.97
3.98
3.98
4.00
4.00
4.05
4.05
4.07
4.10
4.10
4.30

Pounds of
casein in 100

pounds of
milk.

2.00
2.19
2.11
1.98
2.37
2.03
1.94
2.00
2.11
2.24
2.11
2.21
2.12
2.21
2.31
2.36
2.20
2.23
2.16
2.27
2.09
2.02
2.11
2.15
2.27
2.28
2 31

2.27
2.18
2.34
2.00
2.26
2.36
2.32
2.22
2.17
2.16
2.21
2.15
2.23
2.34
2.20
2.37
2.20
2.24
2.32
2.50
2.29
2.42
2.32

Pounds of
casein for
one pound
of fat in
milk.

0.67
0.71
0.65
0.60
0.70
0.61
0.57
0.59
0.62
0.66
0.62
0.63
0.61
0.63
0.65
0.66
0.61
0.61
0.59
0.62
0.57
0.55
0.58
0.58
0.61
0.61
0.62
0.60
0.58
0.61
0.52
0.59
0.62
0.60
0.58
0.56
0.56
0.56
0.55
0.56
0.59
0.55
0.59
0.55
0.55
0.57
0.61
0.56
0.59
0.54

Pounds
of cheese
made from
100 pounds
of milk.

8.30
8.86
8.85
8.61
y.61
8.76
8.59
8.74
9.02
9.34
9.05
9.34
8.86
9.38
9.68
9.84
9.46
9.59
9.06
9.70
9.27
9.12
9.35
9.48
9.80
9.83
9.90
9.86
9.63
10.05
9.21
9.86

10.11
10.04
9.82
9.72
9.69
9.87
9.75
9.94
10.23
9.88
10.25
9.90
10.06
10.26
10.73
10.24
10.56
10.53

Pounds
of cheese
made for
one pound
of fat in
milk.
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The foregoiiig table may be summarized as follows:

Table Showing Eelatiox of Fat in Milk to Casein and to Yield ov

Cheese During July.

NUMBER
OF HERDS.
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Tahle Giving Full Data for the Month of August.

NUMBER OF HERD.

43
10
9

31
47
38
5
6

12
45
46
13
16
4

41
33
26
14
19
24
42
15

49
36
20
22
1

21
29
37
3

7
44
40
27
32
48
18
28
2
17
30
34
8

23
25
39
50
11

35

Pounds of
fat in 100
pounds of

milk.

3.50
3.50
3.58
3.60
3.63
3.67
3.68
3.70
3.70
3.70
3.73
3.73
3.80
3.80
3.80
3.85
3.85
3.85
3.88
3.90
3.90
3.90
3 93
3.95
4.00
4.00
4.00
4.00
4.05
4.05
4.08
4.10
4.12
4.18
4.20
4.20
4.20
4.23
4.28
4.28
4.30
4.33
4.33
4.35
4.37
4.50
4.58
4.60
4.78
4.90

Pounds of
casein in 100
pounds of

milk.

2.11
2.14
2.06
2.08
2.21
2.29
2.16
2.10
2.15
2.40
2.24
2.19
2.37
2.25
2.35
2.31
2.22
2.27
2.18
2.16
2.16
2.20
2.30
2.20
2.36
2.16
2.29
2.17
2.25
2.38
2.23
2.22
2.07
2.33
2.28
2.49
2.31
2.39
2.16
2.29
2.21
2.30
2.23
2.40
2.26
2.44
2.52
2.33
2.37
2.43

Pounds of
fat for one
pound of
casein in

milk.

0.60
0.61
0.58
0.58
0.61
0.62
0.59

57
0.58
0.65
0.60

59
0.62
0.59
0.62
0.60
0.58
0.59
0.56
0.56
0.56
0.56
0.59
0.56
0.59
0.54
0.57
0.54
0.56
0.59
0.55
0.54
0.50
0.56
0.54
0.59
0.55
0.57
0.50
0.53
0.51
0.53
0.51
0.55
0.52
0.54
0.55
0.51
0.50
0.50

Pounds of
cheese

made from
100 pounds
of milk.

Pounds of
chneae
made for
one pound
of fat in
milk.

9.13
9.20
9.0'J

9.16
9..o2

9.76
9.45
9.32
9.45
10.07
9.70
9.58

10.11
9.81
10.06
10.01
9.79
9.91
9.72
9.69
9.69
9.79
10.07
9.85
10.30
9.80
10.13
9.83
10.08
10.41
10.06
10.06
9.71
10.42
10.32
10.85
10.40
10.65
10.11
10.43
10.26
10.51
10.31
10.79
10.46
11.05
11.34
10.90
11.18
11.50

2.61
2.63
2.54
2.54
2.62
2.66
2.57
2.52
2.56
2.72
2.60
2.57
2.66
2.58
2.65
2 60
2.55
2.57
2.51
2.50
2.50
2.51
2.56
2.50
2.58
2.45
2.53
2.46
2.50
2.57
2.47
2.46
2.36
2.50
2.46
2.58
2.47
2.52
2.36
2.44
2.38
2.43
2.38
2.48
2.40
2.46
2.48
2.37
2.35
2.35
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We summarize below the preceding table:

Table Showing Relation of Fat in Milk to Casein and to Yield ok

Cheese During August.

NUMBER OF HERDS.
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(0) Between tlio limits of 3.5 and 4.5 per cent of fat in milk,

the amount of cheese made for one pound of fat in milk varied

between the limits of 2.59 and 2.47 pound, which is equivalent to

an average decrease of 0.012 pound of cheese for one-tenth of

a pound of milk-fat.
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Table Giving Full Data for the Month of September.

number of herd.
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Below we give a summary of the details contained in the pre-

ceding table.

Table Showing Rklation of Fat in Milk to Caskin and to Yield of

Cheese During September.

NUMBER
OF HERDS.
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(5) Expressed in yield of cheese, relative to fat in milk, there

was in extreme cases a decrease of 0.41 pound of cheese for one

pound of fat in milk.

(6) Between the limits of 3.2 and 4.2 per cent of fat in milk,

the amount of cheese made for one pound of fat in milk varied

between the limits of 2.86 and 2.58 pounds, which is equivalent

to an average decrease of 0.028 pound of cheese for one-tenth of

a pound of milk-fat.
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Tai!Lk Giving Full Data P\)k thk Month of Octobkr.

NUMBER OF HERD.

43
31
9
10
38
46
16
7,

6
24
19
44
47.

13
26
4
22
28
14

5
23
30
29
27
1

48
41
32
49
33
11

20
40
12

42
25
8

15
36
35
21
3
17
37
2
45
18
50
39
34

Pounds of
fat in 200
pounds of

milk.

3.60
3.75
3.80
3.80
3.81
3.87
3.90
3.90
3.95
4.03
4.03
4.03
4.03
4.05
4.07
4.08
4.12
4.12
4.12
4.15
4.15
4.17
4.18
4.20
4.20
4.20
4.22
4.23
4.23
4.25
4.25
4.28
4.28
4.30
4.30
4.30
4.32
4.32
4.35
4.45
.47

.47

.52

.55

.62

.63

4.77
4.78
5.00
5.03

Pounds
of casein in
100 pounds
of milk.

2.56
2.47
2.45
2.54
2.72
2.67
2.75
2.70
2.42
2.68
2.48
2.68
3.69
2.66
2.43
2.85
2.75
2.81
2.70
2.61
2.81
2.69
2.68
2.70
2.85
2.96
2.(;6

2.77
2.87
2.68
2.60
2.70
2.93
2.76
2.80
2.72
2.81
2.63
2.61
2.71
2.73
2.87
2.67
2.83
2.92
2.88
2.91
2.77
2.84
2.69

Pounds of
casein for
one pound
of fat in
milk.

0.71
0.66
0.65
0.67
0.71
0.69
0.70
0.69
0.61
0.67
0.62
0.67
0.67
0.66
0.60
0.70
0.67
0.68
0.65
0.63
0.67
0.65
0.64
0.64
0.68
0.70
0.63
0.65
0.68
0.63
0.61
0.64
0.69
0.64
0.65
0.64
0.65
0.61
0.60
0.61
0.61
0.65
0.59
0.62
0.63
0.62
0.61
0.58
0.57
0.53

Pounds
of cheese
made from
100 pounds
of milk.

10.36
10.33
10.31
10.53
11.00
10.93
11.17
11.04
10.40
11.13
10.63
11.13
11.15
11.11
10.55
11.61
11.41
11.56
11.28
11.09
11.59
11.31
11.30
11.37
11.75
12.02
11.30
11.58
11.83
11.38
11.18
11.46
12.03
11.63
11.73
11.53
11.78
11.33
11.31
11.67
11.74
12.09
11.65
12.08
12.38
12.29
12.52
12.18
12.60
12.26

PAunds
of cheese
made for
one pound
of fat in

loilk.
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Summarizing the data presented in the preceding table, we

have the following:

Tablk Showing Kelation of Fat in Milk to Casein and to Yield of

Cheese During October.

NUMBER OF HERDS.
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(6) Between the limits of 3.7 and 4.8 per cent of fat iu milk,

the amount of cheese made for one pound of fat in milk varied

between the limits of 2.80 and 2.59 pounds, which is equivalent

to an average decrease of 0.021 pound of cheese for one-tenth of

a pound of fat in milk.
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Table Giving Avkragks kor the Entjre Season.

NUMBER OF HERD.
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Tabik Showing Avkkagk Relation of Fat in Milk to Casein and to

Yield of Cheese during the Season of 1895 from May to October.

NUMBER OF HERDS.
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(6) Between tlie limits of 3.3 aud 4.2 per eeiit of fat in milk,

the amount of cheese made for one pound of fat in milk varied

between the limits of 2.80 and 2.60 pounds, which is equivalent

to an average decrease of 0.02 pound of cheese for one tenth of

a pound of fat in milk.

1. Milk-Fat as a Basis for Measuring Cheese Production.

We have seen that, while milk-fat is not an absolutely strict

measure of the cheese-producing value of milk, it is in reality a

fair and practicable guide in enabling us to learn the relative

values of different milks for cheese production. It is probably

true more often than not that milk containing three per cent of

fat will make somewhat more cheese for a pound of fat than will

milk containing four or more per cent of fat. The practical phase

of the question which at once presents itself is this: Is the differ-

ence in the cheese-producing value of milk poor in fat and milk

richer in fat so great as to destroy the value of milk-fat as a basis

for measuring cheese i>roduction ? How great a difference can be

expected to exist usually? The data secured with 50 separate

herds of cows during one factory season enable us to ascertain

very closely what average variations exist in the cheese-produc-

ing power of milk-fat contained in milks of different composition.

We find, taking the average of our whole season's work, that,

when two milks differ in fat by one per cent, the one containing

the smaller amount of fat contains one-tenth more of a pound of

casein for a pound of fat than does the richer milk. To illustrate,

milk containing 3 per cent of fat usually can be expected to con-

tain 2.10 per cent, of casein or 0.70 pounds of casein for one pound

of fat; while milk containing 4 per cent of fat will rarely, under

normal conditions, contain less than 2.40 per cent of casein or

0.60 pounds of casein for one pound of fat. We shall, in our

further discussion, use for convenience the limits 3 and 4 per cent

of milk-fat. It is important to bring out clearly what makes

the difference in relative cheese yield between milk poor in fat

and milk rich in fat.
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2. DiPPEUENCB IN Chebsk-Prodtjcing Power of Milk-Fat in

DlFFERENT MiLKS.

From 100 pounds of milk containing 3 i)er cent of fat, we have

a yield of 8.55 pounds of cheese; from 100 pounds of milk con-

taining 4 per cent of fat, we have a yield of 10.4 pounds of

cheese. The increased yield of cheese from 100 pounds of milk is

due to the added amount of fat and casein contained in the richer

milk. In the milk containing 3 per cent of fat, there are made
2.85 pounds of cheese for each pound of milk-fat; in the milk

containing 4 per cent of fat, there are made 2.60 pounds of

cheese for each pound of milk fat. The difference between 2.85

and 2.60 equals 0.25 pounds. Now, what makes this extra yield

of 0.25 pounds of cheese for each pound of fat in the case of the

milk containing 3 per cent of fat? Is it due to fat? It cannot

be, as the figures are based on one pound of fat iu both cases.

It must then be due to the fact that the milk poorer in fat con-

tains more casein for a pound of fat than does the milk richer in

fat. This increased yield of 0.25 pounds of cheese for a pound of

milk-fat comes from casein and the ivater lohich it absorbs. Take

out this casein and water and the yield for a pound of fat would

be the same in rich and poor milk.

3. Market Value of Casein and Water in Cheese.

In the table below we have indicated the amount of fat, casein

and cheese obtained from 100 pounds of milk ranging from 3 to

4 per cent of fat and varying by one-tenth of one per cent of fat.

In column 4 is given the amount of cheese made for each pound

of fat in milk.

In column 5 we give the amount of cheese which would be

made from 100 pounds of milk, if each milk contained for (^ach

pound of milk-fat the same amount of casein as is contained in

the milk containing 4 per cent of milk-fat. In other words, these

figures represent cheese having the same identi<^al composition

as cheese made from the milk containing 4 per cent of fat. We
have simply removed the excess of casein in the poorer milks.

In column 6 is given the amount of casein removed from each

milk in oi'der to make llic relation of fal and casein uniform with
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the fat and casein in Ihe richest millv. In column 7 is j^iven the

amount of water which this removed casein would absorb in

being made into cheese. Bj adding the figures in columns 6 and

7, we get the total amount of cheese yield due to casein contained

in column 6. The sum of the figures contained in columns 5, 6

and 7 is equal to the figures contained in column 3. We assume

that the cheese given in column 5 sells for 8^ cents a pound; the

money derived from this sale is given in column 8. We assume

that the mixture of casein and water which is practically sepa-

rator-skim-milk cheese, sells for 2 cents a pound. The money

derived from this sale is given in column 9. In column 10 is

given the total sum derived from adding the figures in columns

8 and 9. In column 11 we give the value of each pound of milk-

fat as found for each milk from the values given in column 10.
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In the foiegoing table we have reduced all the cheese to the

same composition or proportion of fat and casein by removing

from the figures contained in column 3 such amounts of casein

and water as would make all the cheese obtained from the differ-

ent milks have the same composition. The sole difference in com-

position between cheese made from milks poor and rich in fat is the

increased proportion of casein and water contained in the cheese

made from the poorer milk. In market value this increased casein

and water is much inferior to cheese. In allowing an increased

valuta for each pound of fat in poor milk, we cannot in justice

giv(; more than is called for by the market value of those con-

fatituents which the cheese from poorer milk contains in larger

proportions, relative to fat. In other words, it is unjust to allow

8^ cents for extra casein and water which cheese from poor milk

contains, as compared with cheese from richer milk. The market

value of casein and water, as represented by separator skim-milk

cheese, is rarely over 2 cents a i^ound; and it is therefore not

just to pay for casein and water the same as we pay for whole-

milk cheese.

From column 11 we see that, on the basis used, each pound

of fat in the poorest mi lie (3 per cent of fat) brings one-half cent

more than does each pound of fat in the richest milk (4 per cent

of fat). To make a greater difference than.this is simply to cheat

the producer of richer milk in behalf of the producer of poorer

milk.

4. The Effect of Adding Skim-milk to Different Milks to

Make Cheese of Uniform Composition.

There is another and. perhaps, clearer way of presenting the

differences to which attention has been called above. We can

easily make the cheese-producing value of milk-fat in milk con-

taining 4 per cent of fat identical with that of milk-fat in milk

containing 3 per cent of fat. How lliis can be done, we readily

see, when we consider that the cheese making power of fat in

poor milk is greater than that in richer milk solely because it

contains more casein in proportion to the fat. From our season's
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general average, we find that in milk containing 3 per cent of

iat, there is 2.10 per cent of casein, while in milk containing 4

per cent of fat there is 2.40 per cent of casein. Now, if the

richer milk contained as much casein for its fat as does the poorer

milk, the milk containing 4 per cent of fat would contain 2.80

per cent of casein instead of 2.40 per cent. Now, is there any

practicable way by means of which we can add casein to the

richer milk, so that it will contain 2.80 pounds of casein for 4

pounds of fat? We need only to add a certain amount of sepa-

rator-skim-milk according to the amount of casein contained. In

the table below we have indicated in column 4 how much casein

it is necessary to add to 100 pounds of each milk in order to make

the cheese-producing power of each pound of milk-fat the same

in all milks. In column 5 we state the number of pounds of

separator-skim-milk, containing 2.25 per cent of casein, that

should be added to 100 pounds of milk to furnish the increased

amount of casein given in column 4. The yield of cheese from

100 pounds of these casein-fortified milks is given in column 7;

and in column 8, the increased yield of cheese due to the casein

added. Allowing 8| cents a pound for the cheese and deducting

the cost of the skim-milk added, at the rate of 12 cents for 100

pounds, we obtain in column 11 the money values received from

the cheese produced. In column 12 the value is given for each

pound of milk-fat.

In the case of each milk, after receiving the added casein in

the form of skim-milk, there are 0.70 pound of casein for each

pound of milk-fat, and 2.85 pounds of cheese are made for each

pound of fat.
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Value

of

one

pound

of

milk-

fat.
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The facts which are embodied in the foregoing table indicate

the same difference of actual money value between the richest

and poorest milks that we observed before. The value of one

pound of milk-fat is one-half of one cent more in the poorest

than in the richest milk.

5. The Effect of Removing Fat from Different Milks to

Make Cheese of Uniform Composition.

There is still another way in which these milks can have the

cheese-making power of their fat made uniform. As milk grows

richer in fat, there is more fat in proportion to casein. Instead

of adding casein to make up the deficiency, we can remove fat

and thus make the relation of fat and casein uniform. By sep-

arating a certain amount of milk and returning the skim-milk to

the unseparated portion, we can easily remove the excess of fat

relative to casein in any rich milk. The milk thus treated will

make cheese of exactly the same composition as the poorer milk

and the fat removed can be made into butter. In the following

table, we give in column 2 the amounts of fat remaining in the

milks, after enough fat has been removed to make the amount of

casein equal 0.70 pound for each pound of milk-fat. In column 3

we state the amounts of fat to be removed and in column 4 the

approximate amount of milk to be separated in 100 pounds in

order to remove the fat desired. We state also the amounts of

butter made from the fat removed, and the value of such butter at

18 cents a pound. In column 7 we give the amounts of cheese

made from the milks after the desired amounts of fat have been

removed. In column 8 is stated the value of the cheese at 8^ cents

a pound and in column 9 the total value of cheese and butter.

In column 10 we give the value of each pound of milk-fat, cor-

responding to the values given in column 9.



New York Agricultural Experiment Station. 97

Table Showing Results of Kkmoving P^at from Different Milks in

Order to Make Cheese of Uniform Composition.

o
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market value as do the constituents in 100 pounds of cheese made
from richer milk.

Let us now briefly make some comparisons between different

methods of paying for milk for cheese-making, in order to test the

question of fairness, expressed in money value. For the sake of

simplicity we will compare the milks of two men, when there is a

difference of one per cent of milk-fat, for example, 3 and 4 per

cent. We will assume that the cheese produced nets ten cents a

pound. We will make our comparison on the basis of 100 pounds

of milk, allowing that the cheese yield from 100 pounds of milk

containing 3 per cent of fat is 8.55 pounds, and from milk con-

taining 4 per cent of fat, 10.40 pounds.

As a standard of comparison, we will use the values which are

found by taking the market value of the fat and solids-not-fat

separately. To explain more fully, when cheese sells at ten cents

a pound, this makes each pound of fat in the cheese worth about

25.9 cents and each pound of solids-not-fat (casein, ash, etc.)

worth about 3.9 cents. Applying these values to the cheese

made from the two milks under consideration, or determining the

value of the cheese according to its composition, we find that the

cheese made from 100 pounds of milk containing 3 per cent of

fat has a market value of 82.1 cents, while the cheese made from

100 pounds of milk containing 4 per cent of fat has a market

value of 107.4 cents. This may be called the exact or standard

method of ascertaining the value of milk for cheese-making.

Thi3 method recognizes the real value of all the constituents

of the milk which are concerned in cheese-making. This method

does the greatest possible justice to all kinds of milk, and, there-

fore, we will use the results given by this method as a basis for

comparison with other methods.

The methods to be compared are the following:

(1) Standard method based on yield and composition of cheese.

(2) Method based on weight of milk.

(3) Method based on weight of cheese produced.

(4) Modified method based on milk-fat.

(5) Method based on milk-fat.
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(1) Comparison of Standard Method aiid Weight-of-Milk Method.—
When milk is paid for by weight alone, each patron receives the

same amount of money for 100 pounds of milk, without any re-

gard whatever for the composition of the milk or the amount of

cheese it will make. The amount of cheese made from 100

pounds of each kind of milk specified above is the sum of 8.55

pounds and 10.40 pounds, or a total of 18.95 pounds, which at 10

cents a pound, brings 189.5 cents. This is divided equally be-

tween the two patrons, because each furnishes the same amount

of milk. Hence each receives 94.75 cents for the cheese made

from his milk.
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(2) Comparison of Standard Method and the Yield-of-Cheese

Method.—The proposition that yield-of-cheese furnishes the only

just basis upon which to pay for milk is very plausible; but it is

seen not to be fair when we consider the difference existing in

the composition of the clieese produced from milks containing

different amounts of fat. We have only to consider that all

the difference that may exist in favor of poorer milk is entirely

eliminated by adding skim-milk to, or removing fat from, the

richer milk, so far as relates to the composition of the cheese

produced or the relation of milk-fat to cheese yield. The differ-

ence in the relation of milk-fat to cheese yield in favor of poor

milk as compared with richer milk is simply a sJcim-milk differ-

ence and therefore a skim-milk-cheese difference. This difference, as

it affects paying for milk, is indicated in the following table:
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(3) Comparison of Standard Method and the Modified Milk-fat

Method.—A method of paying for milk at cheese factories has

been proposed and used to a very limited extent in Canada,

which is intended to take into consideration the casein of milk

as well as the fat. The effort is made to accomplish this by

adding two to the per cent of milk. For example, in the case of

A and B, whose milk contain 3 and 4 per cent of fat, we add two

to each and the figures become 5 and 6. If the total cheese sells

for 189.5 cents, then A will receive five-elevenths of this or 86.1

cents, while B will receive six-elevenths or 103.4 cents. The ad-

dition of this fixed number is supposed to make allowance for

the casein in the different milks. In the tabulated statement

below, we give the results of this method of dividing the money

received from cheese, compared with the results of dividing ac-

cording to the yield and composition of cheese.
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The fairness of this modified milk-fat method is based upon

two erroneous assumptions. First, it assumes that cheese made
from poor milk has the same composition and its constituents

the same market value as cheese made from richer milk. Second,

it assumes that by adding two we make proper allowance for the

casein in all milks, or, in other words, that A's milk contains

as much casein as B's. It ignores the general rule that casein

increases when the fat increases, even though the increase may
not be proportional to the increase of fat. It allows payment for

all the casein in poor milk, but only for a part of the casein in

richer milk. The advantage is in favor of poor milk, and is as

before a skim-milk advantage.

If any fixed factor is to be added, the figure which will give

results in closest agreement with the yield and composition of

cheese is 0.3. To illustrate, in case of A and B, adding 0.3 to 3

and 4, we have 3.3 and 4.3. Dividing 189.5 cents between these

in proportion we have

A's receipts, 82.28 cents (Standard method= 82.1 cents).

B's receipts, 107.22 cents (Standard method= 107.4 cents).

(4) Comparison of Standard Method and Milk-fat Method.— In

the milk-fat method the receipts from cheese are divided in pro-

portion to the amount of fat furnished. A and B furnish respec-

tively 3 and 4 pounds of milk-fat. The receipts from cheese are

189.5 cents, of which A receives three-sevenths, 81.2 cents, and

B four-sevenths, 108.3 cents.
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B receives nine-tenths of one cent more, than each does, when

the payment is made in the fairest manner. A pound of milk-

fat brings each 27.07 cents. Estimated for a season, A receives

for each cow 54 cents less, and B 54 cents more, than each would

receive, if paid according to the standard method.

Now that we have compared each of the different methods with

what we have called a standard method, it will be well to bring

all the methods together for a general comparison.

Amount of Money Received for 100 Pounds of Milk by Difeerent

Methods of Division.
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PATKON.
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7. Reasons for Discarding the Weight-of-Milk Method.

(/) Because it is based upon the false assumption, that all kinds

of 77iUl' luwe the same cheese-producing value. It fails to recognize

the fundamental fact that milks differ in regard to the amount of

cheese they can produce.

[2) Because the method, being founded upon a false basis, is un-

just and is, therefore, not business-like. By this system, money

which belongs solely to the producer of the better milk is taken

from his pocket and transferred to that of his neighbor, who pro-

duces poorer milk.

(3) Because the old system discourages the production of better

milk and is a positive barrier to improvement. When milk is paid

for by weight alone, then more money can be gained by increas-

ing the amount of milk produced, without regard to its composi-

tion. It is a well-known fact that under this system the compo-

sition of milk has deteriorated in the last generation, and, so long

as a premium was offered for increasing the amount of milk pro-

duced, there was no inducement to pay any attention to the com-

position of the milk, if only it met the legal requirements.

{Ii\ Because the old system encourages the addition of icater,

removal of cream and all similar fwms of dishonesty. When
quantity and not quality is paid for, some will be found who will

try dishonestly to take advantage of the system; and this can

hardly be surprising, when the system itself is founded upon an

untruth, and is itself dishonest.

8. Reasons for Using the Milk-Fat Basis in Paying for Milk

at Cheese Factories.

(1) Because the amount of fat in milk offers the most accurate,

practicable and just basis we have for determining the cheese-produc-

ing value of milk.

(2) Because this method recognizes the fundamental truth that

different milks possess different values for cheese-making.

(3) Because this method, being based upon the truth, is just to all

and is, therefore, in the highest sense business-like. It guarantees

pay for what is in the milk that makes cheese.
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{Jf) Because the adoption of this method will result in an im-

provement in the character of the milk production. Why? Because

it offers an inducement to each dairyman to improve the composi-

tion of his milk. It puts more money into the pocket of the man

who produces the better milk. This improvement will be rea-

lized as a result of more careful selection of dairy animals, more

attention to breeding, more intelligent and ecoaomical feeding,

more humane treatment of dairy animals and better care of milk.

(5) Because all temptation to adulterate milk hy watering oi

skimming is removed, since a man receives pay for just what he

furnishes that is of most value for cheese production.

(6) Because the adoption of this system lies at the very founda-

tion of the future improvement of the dairy industry. Nothing will

so quickly open the eyes of dairymen and show them the need of

improvement in milk production as the application of this system

to their herds and individual animals.

{6) Because improvement in tJie charactei' of dairy animals and

in the consequent yield and composition of milk means economy of

production and increased profit. Our investigation with different

breeds of dairy animals has emphasized the fact that a pound of

fat in rich milk is produced at a lower cost than in poorer milk.

It would not be difficult to show that it would be easily possible

within a few years to increase the yield of our annual cheese-

product by an amount equal in value to one million dollars, with

fewer animals and at an actually less cost than at present.



III. ECONOMY IN USING FERTILIZEES FOR RAISING

POTATOES.*

SUMMARY.
In 1895 fertilizers were applied at the rate of 1,000 and 2,000

pounds an acre in raising potatoes. A second crop of potatoes

was raised on the same ground in 1896 without using fertilizers

in order to ascertain to what extent the fertilizers applied in

1895 would benefit the crop of 1896.

The application of 1,000 pounds of fertilizer increased the crop

of marketable potatoes 48.4 bushels an acre in 1895 and 39.6

bushels in 1896, the total increase for the two years being 88

bushels. The use of 2,000 pounds of fertilizer increased the

yield over the foregoing to the extent of 4.4 bushels in 1895 and

14.1 bushels in 1896, the total increase for the two years being

18.5 bushels.

The application of 1,000 pounds of fertilizer increased the pro-

portion of marketable potatoes 6.8 per cent in 1895 and 9 per cent

in 1896; while the use of an additional half ton of fertilizer in-

creased the percentage of marketable potatoes over the foregoing

to the extent of 1.3 per cent in 1895 and 2.6 per cent in 1896.

The use of 1,000 pounds of fertilizer an acre produced an in-

creased yield of marketable potatoes, which, at 50 cents a bushel,

made a net gain of $27.58 in income during the two years. The

use of 2,000 pounds of fertilizer yielded in net increase of income

during the two years $7.12 less than did the application of 1,000

pounds.

In using 1,000 pounds of fertilizer there were added to an acre

of soil, on an average, 36.4 pounds of nitrogen, 76.9 pounds of

available phosphoric acid, and 90.6 pounds of potash; and twice

these amounts in using 2,000 pounds of fertilizer. Adding to

these the amount of plant-food already known to be present in

the soil and then deducting the quantities removed by the two

crops grown, we find that excessive amounts of nitrogen, potash

* Published also as BuUetiu No. 112.
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and, particularly, phosphoric acid, were left unused when 2,000

pounds of fertilizer were applied.

Phosphoric acid is probably applied often in uselessly large

quantities in raising potatoes, as compared with potash and

nitrogen.

The use of over 1,000 pounds of fertilizer an acre under the

conditions tried was attended with loss, as compared with the

results obtained in using 1,000 pounds of fertilizer.

INTRODUCTION.

In 1895 several different commercial fertilizers were used in an

experiment which had for its object a comparison of these ferti-

lizers for use in raising potatoes, and especially a comparison of

results obtained by using different amounts of fertilizer. The

results were given in detail in Bulletin 93. It was found that the

application of 2,000 pounds of fertilizer gave in no case as eco-

nomical results as did the use of 1,000 pounds.

It was further designed to raise potatoes on this same field in

1896, without use of additional fertilizers, in order to ascertain to

what extent the fertilizing materials remaining unused in the

soil could be utilized during the second season. The soil is pecu-

liarly adapted to leaching, consisting of light loam, two or three

feet deep, underlaid by sand and gravel and extending down in-

definitely.

The field is located at Northville, L. I. The details of the

work were in the hands of Mr. H. L. Hallock, under the super-

vision of Messrs. Stewart and Sirrine, of Jamaica, as representa-

tives of the Station. The same methods were used in growing

the crop "as the preceding year.

We will now consider in order the following points:

(1) Yield of potatoes.

(2) Proportion of marketable potatoes.

(3) Relation of yield to cost of fertilizer used.

(4) Relation of plant-food applied to that removed by crop.

The table below gives the detailed results secured from each

plot with reference to yield and proportion of marketable po-

tatoes during the two years of the experiment.
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Table Showing Yield of Potatoes During Two Years.

number of
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From this summarized tabular statement, it can be seen that:

(1) In general terms, the unfertilized land produced the small-

est crop; the land receiving 1,000 pounds of fertilizer produced

s, considerably larger crop; and the land receiving 2,000 pounds

of fertilizer produced a little larger crop than the one receiving

1.000 pounds.

(2) The use of 1,000 pounds of fertilizer increased the whole

crop 42.1 bushels per acre in 1895 and 34.8 bushels in 1896, the

total increase for the two years being 76.9 bushels.

(3) The use of 2,000 pounds of fertilizer increased the yield

over the crop receiving 1,000 pounds of fertilizer to the extent of

2.1 bushels per acre in 1895 and 11.8 bushels in 1896, the total

increase for the two years being 14 bushels for the additional

application in 1895 of 1,000 pounds of fertilizer.

In order to study the effect of the application of fertilizers

upon the proportion of marketable potatoes produced, we sum-

marize the detailed results given above in the following tabulated

statement:

2. Proportion of Marketable Potatoes.

Table Showing Proportion of Marketable Potatoes Produced.

Pounds of
fertilizer applied
per acre in 1895.
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slightly over the crop produced by the use of 1,000 pounds of

fertilizer, the increase being 1.3 per cent in 1895 and 2.6 per cent

in 1896, the average increase for the two years being about 2 per

cent.

3. Relation op Yield to Cost of Fertilizer Used.

We have seen above that the application of fertilizers produced

an increased crop having a larger proportion of marketable pota-

toes. Considered from the standpoint of economy, it is essential

that we know how much the increased production cost and

whether it was made at a profit or loss. We present only a

summarized form of our results covering the two years of work.

Table Showing Fertilizer Cost of Potato Crop.

o

^ m

9
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4. Relation of Plant-Food Supplied to That Removed by the

Two Crops.

In the table below we have indicated the amounts of nitrogen,

phosphoric acid, and potash applied to each plot and have also

calculated the amounts removed by the crop during each of the

two years. The amounts of plant-food removed by the crops

from plot No, 1, which received no fertilizer, can be regarded as

representing the quantity of plant-food in the soil available, un-

der the conditions present, for the potato crop. In discussing

the results presented we shall consider each form of plant-food

by itself, summarizing the detailed results.

Table Showing Amounts of Plant-Food Supplied and Used During two
Years.

NUMBER
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Amounts of Nitrogen Applied and Removed.

Pounds of
fertilizer ap-
plied per acre

in 1895.
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(4) In the two years the application of 36.4 pounds of nitrogen

in 1,000 pounds of fertilizer caused a sufficiently increased crop

to remove about 13 more pounds of nitrogen than did the crop

from the unfertilized soil. More nitrogen was removed during

the two years than was added in the fertilizer by about 20 pounds.

(5) The application of 72.8 pounds of nitrogen, contained in

2,000 pounds of fertilizer, caused during the two years an increase

of crop sufficient to use only 2.3 pounds more of nitrogen than

in the case where half the amount was applied. Less nitrogen

was removed than applied by about 14 pounds, leaving about 58

pounds of nitrogen unused, including the soil-nitrogen.

(6) If we add the available nitrogen contained in the soil to

that supplied in the fertilizer, and then indicate the amounts used

each year, we can prepare the following interesting table.

Pounds of
fertilizer

applied per
acre.
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Amount of Phosphoric Acid Applied and Removed.

Pounds of
fertilizer

applied per
acre in 1895.
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one fourth the amount applied, and only 9 pounds more than was

removed when no phosphoric acid was added.

(6) We will assume that at the beginning of the two years the

soil contained not less than 26.4 pounds of available phosphoric

acid. Adding this to the applied amounts we can prepare the

following tabulated statement:

Pounds of
fertilizer

applied per
acre.
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Amounts of Potash Applied a.nd Removed.

Pounds of
fertilizer ap-

plied per
acre in 1895.
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(6) During the two years the crops on the unfertilized soil

used 81.9 pounds of potash, and we will call this the amount
available at the beginning of the two years. Adding this amount

to the applied amounts, and indicating how much was removed

and left each year, we can prepare the following tabulated state-

ment:

Pounds of
fertilizer

applied per
acre.



IV. THE REAL VALUE OF "NATURAL PLANT
FOOD."*

SUMMARY.
Within the past year the sale of a material called " Natural

Plant Food " has been vigorously pushed among the farmers of

this State. Extravagant and misleading claims have been made

for its value as a plant-food.

The guaranteed analysis implies, and a specific claim is made,

that the material is "all available to plants in the soil." Chem-

ical analysis at this Station shows that the materials are mostly

in unavailable forms as plant-food. An average of three samples

shows the following composition:

Total pliLspboric acid 22.21 per cent.

Insoluble phosphoric acid 20.81 per cent.

Available phosphoric acid 1.40 per cent.

Potash soluble in water . 13 per cent.

" Natural Plant Food " is really a mixture of some rock phos-

phate (probably Florida soft phosphate) with glauconite, a min-

eral containing potash in an insoluble form, commonly known as

" green sand marl."

The selling price of " Natural Plant Food " varies usually from

$25 to |28 a ton; its real agricultural value as plant-food is prob-

ably below $10 a ton at a liberal estimate.

INTRODUCTION.

For some months past numerous inquiries have been addressed

to this Station asking for information in regard to a fertilizing

material, the sale of which was being vigorously pushed. The

following extract from one of these letters is an indication of

the contents of many others :
" We are in trouble over this fer-

tilizer and would like to know just what it is. It is sold to the

Published also as Bulletin No. 108.
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peoplethroughheretobegenuinefishandbone,and it is a complete

sell on us all. We paid |26 to |28 a ton for it, and my crop was

just as good where nothing was used." The parties selling this

material have been so aggressive, so many misleading statements

have been made by them to purchasers, and so many farmers

appear to have been imposed upon through the misrepresenta-

tions made, that the circumstances appear to demand at this time

authoritative statement from us, in order that the farmers may

be fully informed in regard to this material and be placed upon

their guard against further misrepresentations.

1. " Natural Plant Food."

The material referred to is sold under the name of "Natu-

ral Plant Food " by the Natural Plant Food Company, 35 B

St., Washington, D. C. The advertising circulars which are

sent out are filled with extravagant claims and testimonials

in praise of the wonderful fertilizing value of this material.

The following statement affords an illustration of the claims

made :
*' Natural Plant Food. This is the best fertilizer on the

market. There have been many official tests made with it and

it always came out ahead of all competitors, having produced

the largest crops of all. Being a natural fertilizer, it is equally

good on all crops."

2. Misleading Character of Guarantee-Analysis.

The guaranteed analysis of this " Natural Plant Food " is thor-

oughly and ingeniously misleading. The following is a copy of

one of the forms in which the guaranteed composition is ex-

pressed :

Phosphoric Acid. Total (P2O5)..-. 21.60 to 29.49 per cent

Eq. to Bone Phos. of Lime 47.20 to 64.38

Potash (K2 O) (From Glauconlte) 1.00 to 2.00

Eq. to common Sulphate of Potash 2.00 to 4.00

Silicic Acid (Si O2) 5.26 to 8.10

Carbonic Acid (C O2) 2.07 to 3.00

Lime (CaO) 29.16 to 32.00

Magnesia (Mg O) and Soda (Na2 O) 3.21 to 8.05

Aluminic (AI3 O3) and Ferric (Fes O3) Oxides 5.14 to 10.26
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ALL AVAILABLE TO PLANTS IN THE SOIL.

The above are the Lowest and the Average Analyses."

This guaranteed analysis is misleading in the following par-

ticulars :

(1) It guarantees to be present constituents which have no

market value as fertilizers, such as silicic acid, carbonic acid,

etc., leading the average farmer to believe that these constit-

uents are as valuable as potash and phosphoric acid.

(2) It states that the total phosphoric acid is equal to 47.20 to

64.38 per cent of bone phosphate of lime. This statement is made

for the specific purpose of representing to farmers that the phos-

phoric acid is as good as the phosphoric acid contained in bone.

(3) It states that the potash present is from glauconite, the

latter in very small type, and adds that it is "equal to common

sulphate of potash." Potash in glauconite is very slowly avail-

able, while in sulphate of potash it is readily and completely

available.

(4) Beneath the guarantee statement appears in capital let-

ters, " all available to plants in the soil." How misleading this

assertion is, we can show by the results of our analysis, coupled

with experimental work done elsewhere.

3. Analyses of '' Natural Plant Food " at this Station.

Our collecting agents secured in May and June three samples,

one each in Fayetteville, Gouverneur and Saratoga Springs.

The results of analysis are as follows:

SAMPLE.

Number 1 .

.

Number 2 ..

Nuuiber 3 ..

Average

Pounds of Phosphoric Acid in 100

Pounds of N. P. F.

Available Insoluble.

2.22
0.93
1.06

1.40

23.87
19.60
18.96

20 81

Total.

26.09
20.53
20.02

22.21

Pounds of
potash sol-

uble in
water in 100
pounds of
N. P. F.

0.11
0.12
0.17

0.13
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While the claim is made that " Natural Plant Food " is " all

available to plants in the soil," we see that chemical analysis

shows that of the phosphoric acid only one to one and one-half

per cent is available, and of the potash only a trace.

4. Real Character of " Natural Plant Food."

Before considering further points in regard to " Natural Plant

Food," we will indicate more clearly what the material is. It

is undoubtedly a mixture of soft rock phosphate and the mineral

glauconite. This rock phosphate is more commonly known as

Florida soft phosphate. So far as experiments have been made,

the soft phosphates are entirely inferior to acid phosphates and

probably not in any way superior to the form of finely ground

phosphate known as floats.

Glauconite, the mineral which furnishes the potash in " Nat-

ural Plant Food," contains potash and iron in the insoluble form

of silicate. This is more familiar under the name of " green

sand marl " of New Jersey. Potash in this form is about as

effective on crops as potash in granite, so far as we have evi-

dence.

It is claimed that " Natural Plant Food " has remarkable

power as a seed germinator. This claim is made in the follow-

ing language, which bears a remarkable resemblance to the

phraseology so familiar to us in patent-medicine circulars:

" Every intelligent farmer knows that fertilizer is the best

which can soonest start the seed to growing and cause the largest

number of seeds to sprout and grow, out of the whole number

planted. This, the Natural Plant Food has done in every case.

The Natural Plant Food makes more seed grow, out of the whole

number planted, than any other fertilizer on earth. It makes

these seeds come up much earlier and faster, grow more vigor-

ously, withstand a drouth much longer and finally produce a

much better crop than any other grade of fertilizer yet known,

as has been fully demonstrated and proven beyond all manner

of doubt by tens of thousands of witnesses to its marvelous

germinating and forcing powers. This all goes to show that a

Natural fertilizer is of vastly more benefit to the soil than an
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artificial imitation; for, after all, a Chemical or Artificial fer-

tilizer is simply an attempt in an artificial manner to supply the

crops with a chemical mixture which is simply an imitation of a

first-class Natural fertilizer; surely the Almighty is a better

chemist than the human race has yet produced and better knows

the need of all growing things."

The Ohio Experiment Station made a test of this matter and

they conclude that " the claim made for a soft phosphate as a

quick germinator is rather rash, and that, as a matter of fact, it

is inferior to the green-house soil without a fertilizer."

The Commissioner of Agriculture of Georgia recently called

the attention of the farmers of his State to the sale of soft phos-

phate under the name " Natural Plant Food," and the following

extract is taken from his statement:

'' There is a material now being sold in Georgia which is at-

tracting considerable attention on account of the extensive ad-

vertising which has been given it and the broad claims which

have been made. This material is the soft phosphate of Florida.

These phosphates contain only two or three per cent of available

phosphoric acid, and in no way represent the acid phosphates

of the market, which contain from thirteen to fourteen per cent

of available phosphoric acid. This material has not been tried

suflQciently to demonstrate whether it is in any way superior to

ordinary floats.

" These phosphates contain from fifteen per cent to twenty-

seven per cent of total phosphoric acid. They usually, how-

ever, run about twenty per cent. This, its promoters claim,

can all be secured by the plant the first season. The evidence

thus far has not been of a conclusive nature. The claim cer-

tainly appears an unwarranted one, as positive proof is wanting.

Acid phosphates of the market usually contain from fourteen

to eighteen per cent of total phosphoric acid, of which from

thirteen to sixteen per cent is available, and the soft phosphates

only about twenty per cent of total phosphoric acid, with about

two and one-half per cent available. The law of Georgia rec-

ognizes, as commercial plant food, available phosphoric acid,

and does not so recognize insoluble phosphoric acid. If the
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farmers of the State desire to try the soft phosphates on their

lands the department of agriculture wishes them to do so with

their eyes wide open, and on this account has forbidden the sale

of this material under a name which indiactes that it is of the

same character as (acid) phosphates, which it most certainly is

not. It more closely approaches in character a finely ground

phosphate rock. We have permitted the sale of these soft phos-

phates under their correct name as ' soft phosphate ' just as we

would any crude fertilizing material. There has been a special

effort made by several parties to secure permission to sell this

material, mixed with potash and ammonia, as a complete fer-

tilizer. The sale of such a mixture has always been forbidden,

if it contained less than ten per cent of plant food, as clearly

a violation of the State laws. Any material which will furnish

plant food to our farmers cheaply will be welcome to us, but

many cannot afford to use such unproven materials and will not

use them if they are aware of their unproven character; hence

we have ruled and insisted that soft phosphates must be sold

as ' soft phosphates ' and not masqueraded as something else."

5. Selling Price and Actual Value of " Natural Plant

Food.-'

One other point to which attention should be called is the

price at which " Natural Plant Food " is sold. The lowest price

reported to us has been $17, and this was when a farmer bought

direct from the company. When sold through dealers, the price

has been from $25 to $28 a ton. The commercial value of these

goods, as based on their composition, would not exceed $10 a

ton, and it is probable that their agricultural value is even be-

low this.

It is not probably within the power of this Station to prevent

the sale of " Natural Plant Food " in this State through the

courts; and the only method of preventing continued imposition

upon our farmers is to make the foregoing statement.

Whenever farmers are offered fertilizers of which they have

no knowledge, they should secure information from this Station

before purchasing such materials.



V. PROVISIONS OF THE NEW FERTILIZER LAW OF

NEW YORK.*

SUMMARY.

I. History of Fertilizer Legislation. In 1878 the first law

was passed to regulate the sale of fertilizers, but no provisions

were made for its execution. Another law was passed in 1890

and amended in 1894, but was so full of technical defects as

to defeat all attempts at making prosecutions for violations.

The present law became operative May 28, 1896.

II. Application of New Law. The present fertilizer law ap-

plies to " any commercial fertilizer or any material to be used

as a fertilizer, the selling price of which exceeds ten dollars

per ton," when such goods are sold, offered or exposed for sale

in this State.

III. Statement Required on Packages. The new fertilizer law

requires that there shall be printed on or afiixed to each package

of fertilizer, in a conspicuous place on the outside of the pack-

age, a plainly printed statement certifying,

1. The net weight;

2. The name, brand or trade-mark;

3. The name and address of the manufacturer;

4. The chemical composition expressed as follows:

(a) Per cent of nitrogen.

(b) Per cent of available phosphoric acid, or, in case of

undissolved bone, total phosphoric acid.

(c) Per cent of potash soluble in distilled water.

IV. Filing of Statements. Before any fertilizer can be legally

sold, offered or exposed for sale in this State, the manufacturer

or agent must file with the New York Agricultural Experiment

Station at Geneva a statement like that provided for on pack-

ages, and also an additional statement in January of every year.

* Printed nlso as Bulletin No. 103-
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V. When fertilizers contain leather or similar inert products,

the fact must be explicitly and conspicuously stated on each

package.

VI. Statement of Work Accomplished. Since July, 1890,

there have been collected and analyzed by this Station over 2,700

samples of commercial fertilizers, manufactured by over 120 dif-

ferent firms. During this time eleven million pages of printed

matter have been distributed among farmers in the form of

bulletins.

INTRODUCTION.

In 1878 the first attempt was made by legislative enactment

to afford protection against fraud to purchasers of commercial

fertilizers. The law proved a failure, because no provisions

were made for its execution. After occasional agitation of the

subject for ten years, a systematic effort was made to secure a

new law which should be a practical measure. Work done at

this Station brought to light the existence of serious frauds and

aroused a new and strong interest in the matter. Finally, in

1890 a law was passed, the execution of which was placed in

charge of the Agricultural Experiment Station at Geneva. Ef-

forts to enforce the provisions of this statute revealed exceeding

looseness in its language and other serious defects. The general

principles embraced in the act were satisfactory to both con-

sumers and manufacturers, but, in its practical working, it was

found difficult to carry through prosecutions against offending

parties. The first prosecution begun under the enactment of

1890 was successful in the lower court, but, on appeal to the

supreme court, the decision of the lower court was reversed on

account of certain technical defects in the statute. An effort

was made to remedy these defects by amendments which became

operative May 9, 1894. Again proceedings were instituted

against violators of the law, but only to show that the statute

was practically useless so far as it caused offenders to be pun-

ished by legal process. So serious were the defects of the enact-

ment of 1890 that it was decided to secure the passage of a new

law. A new law was prepared by a committee appointed by the



New York Agricultural Experiment Station. 127

Board of Control of this Station cooperating with the acting

director who had had practical charge of the execution of the old

law. In framing the new act, advantage was taken of the ex-

perience gained in trying to enforce the old statute.

After receiving the most careful attention in every phase of

its preparation, the new law was introduced in the Assembly on

February 27, 1896, by Hon. M. V. B. Ives and was in due time

passed both branches of the Legislature. It received the sig-

nature of Governor Morton and thus became a law on May 28.

In order that manufacturers and consumers of fertilizers may

fully understand the provisions of the new fertilizer law at the

earliest practicable moment, we give below a copy of the law

with such explanations of special points as may make its pro-

visions understood beyond reasonable doubt.

THE NEW FERTILIZER LAW OF NEW YORK.

Chap. 955.

Approved by the Governor May 28, 1896. Passed, three-fifths

being present.

An Aot

For the protection and education of farmers and manufacturers

in the purchase and sale of fertilizers.

The People of the State of Neto York, represented in Senate and

Assembly, do enact as follows:

Section 1. Every person who shall sell, offer or expose for

sale in this state any commercial fertilizer or any material to

be used as a fertilizer, the selling price of which exceeds ten

dollars per ton, shall stamp on or aflSx to each package of such

fertilizer, in a conspicuous place on the outside thereof, a plainly

printed statement which shall certify as follows:

(1) The number of net pounds of fertilizer in the package sold

or offered for sale;

(2) The name, brand or trade-mark under which the fertilizer

is sold;
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(3) The name and address of the manufacturer of the ferti-

lizer;

(4) The chemical composition of the fertilizer expressed in the

following terms:

(a) Per centum of nitrogen;

(b) Per centum of available phosphoric acid, or, in case of un-

dissolved bone, the per centum of total phosphoric acid;

(c) Per centum of potash soluble in distilled water.

If any such fertilizer be sold, offered or exposed for sale in

bulk, such printed statement shall accompany every lot and

parcel so sold, offered or exposed for sale.

Section 2. It shall be a violation of the provisions of this act

if the statement required by section one of this act shall be

false in regard to the number of net pounds of fertilizer in the

package sold, offered or exposed for sale, or in the name, brand

or trade-mark under which the fertilizer is sold, or in the name

and address of the manufacturer of the fertilizer. It shall also

be a violation of the provisions of this act if any commercial

fertilizer or material to be used as a fertilizer shall contain a

smaller percentage of nitrogen, phosphoric acid or potash than

is certified in said statement to be contained therein, when such

deficiency shall be greater than one-third of one per centum of

nitrogen, or one-half of one per centum of available phosphoric

acid (or one per centum of total phosphoric acid in the case of

undissolved bone), or one-half of one per centum of potash soluble

in distilled water.

Section 3. Before any commercial fertilizer or any material

to be used as a fertilizer is sold, offered or exposed for sale in

this state, the manufacturer, importer or person who causes the

same to be sold, offered or exposed for sale shall file with the

New York Agricultural Experiment Station at Geneva, a cer-

tified copy of the statement prescribed in section' one of this

act; and, in addition, such statement shall be filed thereafter

annually during the month of January.

Section 4. No person shall sell, offer or expose for sale in this

state leather or its products or other inert nitrogenous material

in anv form, as a fertilizer or as an ingredient of any fertilizer,
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unless an explicit printed statement of the fact shall be con-

spicuously aflQxed to every package of such fertilizer, and shall

accompany every parcel or lot of the same.

Section 5. Every person violating any of the provisions of this

act shall forfeit and pay to the people of the state of New York

the sum of one hundred dollars for every such violation.

Section 6. Every, certificate, duly signed and acknowledged,

of a chemist or other expert employed by the director of the New
York Agricultural Experiment Station at Geneva relating to

the analysis of any commercial fertilizer or material to be used

as a fertilizer, shall be presumptive evidence of the facts therein

stated.

Section 7. The doing of anything prohibited by this act shall

be evidence of the violation of the provisions of this act relating

to the thing so prohibited and the omission to do anything

directed to be done shall be evidence of a violation of the pro-

visions of this act relative to the things so directed to be done.

Section 8. The director of the New York Agricultural Experi-

ment Station at Geneva is charged with the enforcement of the

provisions of this act, and for this purpose, may employ agents,

chemists and experts, and v/henever he shall know or have rea-

son to believe that any penalty has been incurred by any person

for the violation of any of the provisions of this act, or that any

sum has been forfeited by reason of any such violation, he shall

report the said violation with a statement of the facts to the

attorney-general, who, i3ursuant to the provisions of chapter

eight hundred and twenty-one of the laws of eighteen hundred

and ninety-five, may cause an action or proceeding to be brought

in the name of the people for the recovery of the same.

Section 9. Chapter four hundred and thirty-seven of the laws

of eighteen hundred and ninety and chapter six hundred and

one of the laws of eighteen hundred and ninety-four are hereby

repealed.

Section 10. This act shall take effect immediately.

While the provisions of the law are clearly and simi)ly stated,

we wish to make some added statements to anticipate inquiries

9
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which are likely to arise. These additional statements we will

make under the following heads:

(1) To what goods the law applies.

(2) What must be stated on each package of fertilizer.

{S) Filing of statements.

(4) Requirements regarding inert nitrogenous materials.

(5) What constitutes violation of the law.
'

(6) What persons are regarded as responsible parties.

1. To What Goods the Law Applies.

In the terms of the statute, its provisions apply to " any com-

mercial fertilizer or any material to be used as a fertilizer, the

selling price of which exceeds ten dollars per ton," when such

goods are sold, offered or exposed for sale in this State.

Originally the term "commercial fertilizer" applied to mixtures

of fertilizing materials sold under trade names, containing nitro-

gen, phosphoric acid and potash. The term now has a broader

application and includes materials commonly used for fertilizing

purposes, whether mixed or unmixed, containing either nitrogen,

phosphoric acid or potash, or any combination of these three

elements of plant-food.

The law also applies specifically to "any material to be used as a

fertilizer." If there were any doubt in regard to the term " com-

mercial fertilizer " covering any forms of unmixed fertilizing

materials, such materials would be comprehended under " any

material to be used as a fertilizer."

A question may arise as to the interpretation of the phrase,

" to be used as a fertilizer." The meaning of the word fertilizer

in its broadest signification may be defined as any substance

which, by its addition to the soil, is intended to produce a better

growth of plants. But the design of those who framed the law

was to use the word fertilizer in its more restricted sense, con-

fining it to the materials and artificial mixtures put on the

market under specific names, containing either nitrogen, phos-

phoric acid or potash or any combination of these.

The law therefore applies to all mixtures containing nitrogen,

phosphoric acid or potash or any combination of these, and also
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to all unmixed materials containing any of these elements of

plant-food, wlien they sell for more than ten dollars per ton. So-

called " specials " are also included under the law. Such mate-

rials as nitrate of soda, sulphate of ammonia, potash salts, dried

blood, tankage, acid phosphate, rock phosphate, bones, etc., etc.,

all come under the provisions of this law, as prices stand at

present.

The law does not apply to cases in which farmers go outside

of New York State and purchase fertilizers for their own per-

sonal use. They assume their own risks in such cases.

2. What Must Be Stated on Each Package op Fertilizer.

The law requires that four things shall be stated on each

package of fertilizer coming under the meaning of its pro-

visions:

(1) The net weight;

(2) The name, brand or trade-mark;

(3) The name and address of the manufacturer;

(4) The chemical composition.

The law provides that the above statement shall be stamped

on or affixed to each package of fertilizer, in a conspicuous place

on the outside of the package and that the statement shall be

plainly printed.

(1) THK NET WEIGHT.

The law does not specify any particular weight which shall

be contained in packages of fertilizers. The manufacturer may

make his packages of any size that pleases him, but he must

guarantee to each purchaser for each package that the weight

contained in the guarantee statement is contained in the pack-

ages. All goods sold, offered or exposed for sale must come

up to the guarantee in weight, whether such goods have been

away from the factory one month or several years. Every pur-

chaser has a legal right to demand the full guaranteed weight

of every individual package. This requirement holds good for

all separate packages, whether the weight is a fraction of one

pound or any other quantity. There has been a common

practice of selling fertilizers for house plants in small packages
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without giving weight or analysis. This practice is a clear vio-

lation of the law.

(2) THE NAME, BRAND OR TRADE-MARK.

The law assumes that every fertilizer coming under its pro-

visions shall have some kind of a distinctive name or mark, and

that such name or mark shall appear plainly printed in connec-

tion with each package of fertilizer.

(3) THE NAME AND ADDRESS OF THE MANUFACTURER.

The law plainly provides that with each package of fertilizer

" the name and address of the manufacturer of the fertilizer "

shall be given. Under the former fertilizer law, there were nu-

merous instances of omission, no name or address of manufac-

turers being given. It is not suflQcient to use the expression

" manufactured for." Some doubt has arisen in regard to the

interpretation of the word " manufacturer." The intention of

the framers of the law was that the word did not necessarily

apply to the party who did the mechanical work of mixing and

sacking the goods. A party who makes his formulas and brands

and hires some one else to prepare the materials is properly the

manufacturer. The main object of this provision of the law is

to require the name of some party to appear who shall be held

responsible as manufacturer. Agents and dealers will be held

responsible for handling goods, whose packages are not properly

marked in this respect, when such goods are manufactured out-

side of the State.

(4) THE CHEMICAL COMPOSITION.

The law requires that the chemical composition or guarantee-

statement of analysis of a fertilizer shall be expressed in the fol-

lowing terms:

(a) Per cent of nitrogen;

(b) Per cent of available phosphoric acid, or, in case of undis-

solved bone, the per cent of total phosphoric acid;

c' Per cent of potash soluble in distilled water.
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(a) Nitrogen.^-The law requires in a guarantee-statement of

chemical composition that the per cent of nitrogen as nitrogen

shall be stated. The law does not forbid stating the equivalent

of nitrogen in the form of ammonia in addition, but the per cent

of nitrogen as nitrogen must be given in any and every case.

The indiscriminate and exclusive us of the term " ammonia

"

in guaranteeing nitrogen is misleading and is no longer per-

mitted.

(6) PhospJioric Acid.—The law requires the per cent of available

phosphoric acid to be stated, and, in case of undissolved bone,

the per cent of total phosphoric acid. There is nothing in the

law to prevent the statement of reverted, soluble, insoluble and

total phosphoric acid in addition to the available form; but the

per cent of available phosphoric acid must always be stated when

present, except in case of undissolved bone.

The present law differs from the former law in that the former

required the separate statement of both soluble and available

phosphoric acid and made no provision for undissolved bone.

The former law, however, did not require manufacturers to main-

tain their guarantee in respect to soluble phosphoric acid. It

was deemed wise to have the legal requirements consistent and

drop the soluble phosphoric acid from the guarantee, since this

is so readily liable to change on standing. The farmer is suffi-

ciently protected in requiring manufacturers to observe the guar-

antee with reference only to the available form of phosphoric

acid.

In respect to bone, it is well known that the usual chemical

methods used in determining available phosphoric acid do not

give reliable results when applied to undissolved bone. The

former law was not enforced in respect to untreated bone be-

cause it was not properly applicable, though technicall}' no ex-

ception was made. The present law recognizes a condition which

actually exists and makes provision to cover a case which the

former law did not reach.

(c) Potash.—In a statement of chemical composition, the per

cent of potash (K~0) soluble in distilled ivater must be given.
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Potash which is not thus soluble cannot legally be included in

the statement.

There is no provision which would prevent one expressing

the equivalent of potash in the form of sulphate or muriate of

potash in addition to potash; but, if only one form is given, it

must be always that of potash (K2O) soluble in distilled water.

To state only the amount of sulphate of potash, or muriate of

potash, or to use alone such expressions as "potash s." or " pot-

ash sul." is a clear violation of the provisions of the law.

(d) Suggested Form of Statement of Guarantee-Analysis.—For

the sake of unformity and simplicity, we suggest to manufactur-

ers of fertilizers the following form of statement of guarantee-

analysis as one ivkich loill he accepted by this Station as conforming

to the provisions of the laio:

Nitrogen per cent.

Available phosphoric acid per cent.

(Total phosphoric acid in case of undissolved bone) per cent.

Potash (K 2 O) soluble in distilled water per cent.

This form is simple, is all the law requires and is suflSciently

complete to give consumers an intelligent idea of the chemical

composition. Whatever is added to this is very apt to prove

confusing to the average farmer. When any constituent is ab-

sent from a fertilizer, that constituent can be omitted from the

guarantee-statement of chemical composition. Thus, if a fer-

tilizer contains no nitrogen, it is not necessary to state that no

nitrogen is present; the nitrogen is simply dropped from the

statement.

(e) Fixed Figures in Statement of Composition.—In the interest

of clearness and simplicity, we suggest that manufacturers give

only the one figure representing the lower limit of guarantee

instead of stating an upper and lower limit. Several manufac-

turers have voluntarily adopted this system already. In our

publications of guarantee-analyses, we state only the lower

limit, because this is the only figure officially recognized by us

as representing the guarantee.
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3. Filing of Statements.

The present fertilizer law provides that the statements called

for by its first section shall be filed with the New York Agricul-

tural Experiment Station at Geneva before any fertilizer can be

sold, offered or exposed for sale. After this first statement is

filed, such statement shall be filed after that annually during

the month of January. The former law provided only for filing

statements during the first twenty days of July each year. Un-

der the provisions of the new law either the manufacturer or

importer or person who causes the goods to be sold files the

statement. When any manufacturer residing outside of the

State fails to comply with the law in this respect, then every

individual handling such manufacturer's goods in the State must

file such statement or render himself liable to prosecution. Non-

resident manufacturers will therefore always find it to their ad-

vantage to comply with the law promptly and protect their locai

agents.

It is to be observed that the statement is not to be filed merely

once, but not less often than once every year.

This requirement applies to special goods as well as to others.

4. Requirements Regarding Inert Nitrogenous Materials.

Section 4 reads as follows: "No person shall sell, offer or ex-

pose for sale in this State leather or its products or other inert

nitrogenous material in any form, as a fertilizer or as an ingre-

dient of any fertilizer, unless an explicit printed statement of

the fact shall be conspicuously affixed to every package of such

fertilizer, and shall accompany every parcel or lot of the same."

5. What Constitutes Violation op the Law.

It is a violation of the New York Fertilization Law

—

(1) To omit the net weight on packages or to place upon pack-

ages a number falsely representing the net weight;

(2) To omit upon packages the name, brand or trade-mark

under which the fertilizer is sold;

(3) To omit or give falsely upon the packages the name and

address of the Manufacturer of the fertilizer:
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(4) To give on packages an amount of nitrogen greater than

the fertilizer contains, when such difference exceeds one-third

of one per cent;

(5) To give on packages an amount of available phosphoric

acid greater than the fertilizer contains, when such difference

exceeds one-half of one per cent (or one per cent of total phos-

phoric acid in the case of undissolved bone);

(6) To give on packages an amount of potash soluble in dis-

tilled water greater than the fertilizer contains, when such dif-

ference exceeds one-half of one per cent;

(7) To state the amount of ammonia on packages without also

stating the amount of nitrogen;

(8) To state the amount of soluble phosphoric acid, or reverted

phosphoric acid, or insoluble phosphoric acid or total phosphoric

acid (except in case of undissolved bone) without also stating

the amount of available phosphoric acid;

(9) To state the amount of potash as sulphate of potash or

muriate of potash or in any similar form without also stating

the amount of potash (KgO) soluble in distilled water;

(10) To omit any part of required statement on each and every

package of fertilizer, whether the package weighs a fraction of

a pound or several hundred pounds;

(11) To omit to file required statement with the New York

Agricultural Experiment Station as often as once each year in

January or before selling any fertilizers;

(12) To omit stating on packages that fertilizers contain inert

nitrogenous matter when such matter is present.

6. What Persons are Regarded as Responsible Parties.

Manufacturers residing in the State will be held directly re-

sponsible for violations of the fertilizer law. In the case of non-

resident manufacturers, the agents or sellers resident in the

State will be held responsible for any violations. When resi-

dents of this State purchase goods for their own personal use

from non-resident parties, they have no redress under this law

for any violations on the part of the manufacturer.
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7. Brief Statement op Work Accomplished.

Since July, 1890, there have been collected and analyzed about

2,700 samples of commercial fertilizers. Over 120 firms are doing

business in this State, nearly one-half of whom reside in other

States.

Since October, 1890, there have been published 16 fertilizer

bulletins containing 660 pages. These have been distributed

among the farmers of the State in such numbers as to make an

aggregate of 11,000,000 pages.

As a direct result of the information contained in the bulle-

tins distributed among our farmers, there has been a very marked

increase "in the intelligence which farmers show in the purchase

and use of fertilizers. Many farmers absolutely refuse to pur-

chase any brand of fertilizer until they see the Station's analysis.

The amount of correspondence created by inquiries on the part

of farmers with reference to the purchase and use of fertilizers

is very large.

The real and direct benefit coming to farmers from this line

of the Station's work has been incalculable in its extent and

value, for it touches a larger number than any other single line

of work. When we consider that the farmers of this State are

expending nearly five million dollars every year for commercial

fertilizers, it can be readily appreciated how important it is that

protection should be afforded them.

The provisions of the law have been explained in considerable

detail, in order that farmers might more readily understand

what provisions manufacturers are required to observe. Before

purchasing fertilizers care should be taken to see that each pack-

age contains the required statement. It is important also for

dealers to make sure that manufacturers have complied with the

law in respect to filing proper statements with this Station, be-

fore they undertake to sell goods.

The attention of manufacturers, dealers and consumers is

called to the provisions of this new law and their cooperation

is desired in making the law effective in every wj),y. It is hoped

that the attention of the Station will be called to any violations

of this law which may come under the observation of any resi-

dents of this State.



VI. KEPOET OF ANALYSES OF COMMERCIAL FER-

TILIZERS FOR THE SPRING OF 1896.*

SUMMARY.
During the spring of 1896, there were collected 423 samples

of commercial fertilizers, representing 313 different brands.

Of these 303 different brands, 273 contained nitrogen A'-arying

in amount from 0.78 to 15.59 per cent. The average of all the

guarantee-analyses was 2.58 per cent of nitrogen, while the aver-

age amount found by the Station analysis was 2.86 per cent.

There were 301 brands which contained available phosphoric

acid, varying in amount from 0.65 to 16.88 per cent. The aver-

age amount of available phosphoric acid found by Station analy-

sis exceeded the average guarantee-analysis by 0.39 per cent,

the average of all the guarantee-analyses being 7.89 per cent and

the average actually found being 8.28 per cent.

There were 276 brands which contained potash, varying from

0.11 to 50.34 per cent. The average amount of potash found

by our analysis exceeded the average guarantee-analysis by

0.33 per cent, the average of all the guarantee-analyses being

4.76 per cent, and the average actually found being 5.09 per cent.

Of the 313 different brands collected, 139 were below the manu-

facturer's guarantee-analysis in one or more constituents, in

amounts varying from 0.03 to 4.41 per cent.

The amount of nitrogen was below the guarantee-analysis of

the manufacturer in 40 brands, the deficiency varying from 0.03

to 0.93 per cent and averaging 0.28 per cent. In 20 of the 40

brands, the deficiency was not greater than 0.25 per cent; in 14

brands it was over 0.25 and below 0.50 per cent; in 6 brands it

was over 0.50 and below 1 per cent.

The amount of phosphoric acid was below the manufacturer's

guarantee-analysis in 84 brands, the deficiency varying from 0.04

to 4.41 per cent and averaging 0.77 per cent. In 26 of the 84

brands the deficiency was less than 0.25 per cent; in 13 cases it

was above 0.25 and below 0.50 per cent; in 26 brands it was

above 0.50 and below 1 per cent; in 13 brands the deficiency was

Published aUo as Bulletin 107.
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aboye 1 and below 2 per cent; in 2 brands it was above 2 and

below 3 per cent; in 2 brands it was above 3 and below 4 per

cent; and in 2 brands it was above 4 and below 5 per cent.

The amount of potash was below the manufacturer's guarantee-

analysis in 57 different brands, the deficiency varying from 0.04

to 2.91 per cent and averaging 0.56 per cent. In 21 of the 57

brands the deficiency was below 0.25 per cent; in 13 brands it

was above 0.25 and below 0.50 per cent; in 13 brands it was

above 0.50 and below 1 per cent; in 9 brands the deficiency was

above 1 and below 2 per cent; and in 1 brand it was above 2

and below 3 per cent.

The retail selling price of the brands collected varied from

$6 to |65 a ton and averaged |28.96. The retail cost of the sepa-

rate ingredients unmixed was |23.37 or |5.59 less than the selling

price.

INTRODUCTION.
1. Explanation of Terms used in Stating Results of Chemical

Analysis of Fertilizers.

In the tables which give the results of our analysis of ferti-

lizers the following terms are used to express the results

:

Nitrogen.

j
Total.

Phosphoric Acid '.

( Available.

Potash, soluble In icuter.

We give a brief explanation of these terms as used in our

tables of analysis.

(i) Nitrogen.—The figures in the column headed *' Nitrogen "

state the number of pounds of the element nitrogen present in

one hundred pounds of fertilizer. This form of statement does

not distinguish the source from which the nitrogen comes, but

simply states the total amount of nitrogen without regard to the

form or forms in which it may be present.

(2) Phosphoric Acid.—There are usually present in fertilizers

three different forms of phosphoric acid compounds knows as (1)

" Soluble," (2) " Reverted," and (3) " Insoluble." All these dif-

ferent forms, taken together, are called "Total" phosphoric acid.

The soluble and reverted forms taken together are called "Avail-

able," because both of these forms can more or less readily be

used by plants.
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To avoid confusion, we give in our tables of analysis only the

amount of available phosphoric acid and of total phosphoric acid.

The total includes the available plus the insoluble. The law

holds manufacturers to the amount of available phosphoric acid

guaranteed.

{3} Potash.—Potash may be present in a fertilizer in the form

of muriate, sulphate or, less often, carbonate. Our statement

of analysis does not distinguish the precise form in which the

potash exists in the fertilizer, but simply states the amount of

potash soluble in distilled water, without regard to the special

form in which it may be present.

(4) Comparison of Amounts Guaranteed and Found.—In the iirst

line under each brand of fertilizer we state the amount of nitro-

gen, phosphoric acid, and potash " guaranteed " by the manu-

facturer; and in the line below the amount of these constituents

"found" by the Station analysis. In the third line we give the

amounts " below guarantee," when we find less than the manu-

facturer guarantees, and the deficiency is greater than two-tenths

of one per cent. Marked deficiencies are objectionable under

any circumstances, and are especially so when they occur in the

same brand of goods continuously for several seasons.

2. Trade-values of Fertilizing Ingredients in Raw Materials

AND Chemicals, Adopted by Experiment Stations.
1896.

Cts. per lb.

Nitrogen in ammonia salts 15

Nitrogien in nitrates 13%

Organic niti-ogen in dry and fine-ground fish, meat and blood, and
in higli-grade mixed fertilizers 14

Organic nitrogen in eotton-seed meal and castoT-'pomace 12

Organic nitrogen in fine-ground bone and tauliage 13%

Organic nitrogen in fine-ground medium l)one and tankage 12

Organic nitrogen in medium lione and tanliage 9

Organic nitrogen in coarser bone and tankage 3

Organic nitrogen in hair, horn-shavings and coarse fish-scraps. ... 3

Phosphoric acid, soluble in water 5%
Phosphoric acid, soluble in ammonium citrate 5%
Phosphoric acid in fine bone and tankage 5
Phosphoric acid in fine medium bone and tankage 4

Phosphoric acid in medium bone and tankage. 2%
Phoisphoric acid in coarser bone and tankage 2

Phosphoric acid in fine-ground fish, cotton-seed meal, castor-pomace

land wood ashes 4%
Phosphoric acid insoluble in ammonium citrate, in mixed fertil-

izers 2
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1896.

Cts. per lb.

Potash as high-grade sulphate, in forms free from muriates (chlor-

ides) in ashes, etc 5

Potash in muriate 4%

3. Valuation of Fertilizing Ingredients in Fine Ground

Foods.
Organic nitrogen

, 12

Phosphoric acid 4%
Potash 5

The trade-values in the foregoing schedule represent the aver-

age prices at which, in the six months preceding March, the re-

spective ingredients, in the form of unmixed raw materials, could

be bought at retail for cash in our large markets, Boston, New
York and Philadelphia. These prices also correspond to the

average wiiolesale prices for the six months preceding March,

plus about 20 per cent in case of goods for which there are whole-

sale quotations.

4. Commercial Valuation of Fertilizers.

The commercial valuation of a fertilizer consists in estimating

the approximate value or monej'-cost of the essential fertilizing

constituents (nitrogen, phosphoric acid and potash) in one ton of

fertilizer. This does not take into consideration cost of mixing,

of transportation, storage, commissions to agents and dealers,

etc., but only the one item of retail cash cost, in the market, of

unmixed raw materials.

5. Simple Rule for Calculating the Approximate Commercial

Valuation of a Fertilizer from the RssiiLTS of Analyses.

Multiply the percentage of nitrogen by three and to the product add

the percentage of available phosphoric acid and the percentage of

potash. The total sum will express in dollars and cents the ap-

proximate commercial valuation of one ton (2,000 pounds) of the

fertilizer.

Examples:—A fertilizer contains 3.44 per cent of nitrogen,

6.15 per cent of available phosphoric acid and 9.89 per cent of

potash.

3.44 (percentage nitrogen) multiplied by three, equals 10.32

6.15 (percentage available phosphoric acid), equals 6.15

9.89 (percentage iwtash), equals 9.89

Total $26.36
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A fertilizer contains 11.30 per cent of nitrogen, 14.23 per cent

of available phosphoric acid and 19.84 per cent of potash.

11.30 (percentage nitrogen) multiplied by three, equals. 33.90

14.23 (percentage available phosphoric acid), equals 14.23

19.84 (percentage potash), equals 19.84

, Total $67.97

In case of fine bone-meal, use the total phosphoric acid in

place of the available in making the calculation.

This extremely simple method will be found very convenient

when one desires to get at the cost of the unmixed materials in

a fertilizer. While not exact, it gives sufficiently approximate

results to serve as a helpful guide.

6. Comparison of Selling Price and Commercial Valuation in

Spring Goods.

An average of the composition of all the fertilizers, samples of

which are included in our spring collection, is found to be as

follows:
Per cent

Nitrogen 2.86

Available phosphoric acid 8 . 28

Insoluble phosphoric acid 2.91

Potash 5.09

Rating the nitrogen at 14 cents a pound, the available phos-

phoric acid at 5^ cents a pound, the insoluble phosphoric acid

at 2 cents a pound and the potash at 5 cents a pound, we find that

the separate unmixed materials contained in one ton of a fer-

tilizer having the foregoing composition could be purchased at

retail at the seaboard for $23.37. The average retail price at

which these commercial fertilizers sold was |2S.96; this is |5.59

or about 24 per cent more than the commercial valuation. This

difference covers the cost of mixing, freights, profits, etc. To

the farmer purchasing these mixed materials, the ingredients

cost as follows:
Cost of one

P'lnnd,

Nitrogen 17.3 cents.

Available phosphoric acid 6.8 cents.

Insoluble phosphoric acid 2.5 cents.

Potash 6.2 cents.
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7. List of Manufacturers who Have Filed the Statements
Required by Law.

Manufacturers, to the number of 122, have filed with this Sta-

tion the statement required by law. Of these there are 48 whose

factories are located outside of N^w York State. These 122 man-

ufacturers put on the market 1,090 different brands. Many of

these brands are manufactured for special parties in other States,

so that the number of different brands actually sold in this State

is considerably short of the total given above. Frequently

special goods are made for local dealers which have a limited

sale in the dealer's immediate locality. This method is becom-

ing very common, and, of course, increases largely the number

of brands made and sold.

Number
Name and addi-pss of manufacturer. of brands

reported

.

Acme Fertilizer Company, 62 William street, New York city 6

American Reduction Company, 1516 Second avenue, Pittsburg, Pa. . 1

Armour Fertilizer Works, 205 LaSalle street, Chicage, III 6

Edward J. Attwood, Andover, N. Y 5

Bachman «& Co., Chester, Orange county, N. Y 1

A. M. Baker & Son, Mt. Mon-is, N. Y 6

H. J. Baker & Bro., 93 William street. New York city 22

Bancroft & Ewgert, Lincoln, N. Y 2

Bowker Fertilizer Company, 4.3 Cliatham street, Boston, Mass 32

Bradley Fertilizer Company, 92 State street, Boston, Mass 28

The Bradley Fertilizer Company, 132 South Delaware avenue, Phila-

delphia, Pa , 12

J. P. Butts, Oneonta, N. Y 3

Chandler, Russell & Chandler, Newark, N. J 9

E. B. Chapin, Rochester, N. Y 3

Chemical Company of Canton, Baltimore, Md 10
Chesapeake Giiano Company, Baltimore, Md 3

Clark's Cove Fertilizer Company, 40 Exchange place. New York
city 15

The Cleveland Dryer Com.pany, 92 State street, Boston, Mass 8
Club and Grange Fertilizer Company, Syracuse, N. Y

; 3
E. Frank Coe Company, 135 Front street. New York city

I

20

Peter Cooper's Glue Factorj', 13 Burling Slip, New York city 1

A. S. Core Fertilizer Works, White Plains, N. Y 14
Crocker Fertilizer and Chemical Company, Buffalo, N. Y 72
E. A. Cross, Hilton, N. Y 3
Cuba Fertilizer Company, Cuba, N. Y 12
Cumberland Bone Phosphate Company, Portland, Me 11

L. B. Darling Fertilizer Company, Pawtucket, R. 1 8

P. P. Dunan, 310 Equitable Building, Baltimore, Md 8
Eastern Farm Supply Association, Montclair, N. J 11

Farmers' Fertilizer Company, Syracuse, N. Y 9
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Number
Name and address of mauafactnrer. of brands

reported.

Farmers and Builders' Supply Corapanj', Owego, N. Y 6

John Finster, Rome, N. Y 1

George B. Forrester, 169 Front street, New York city 19

Geneva Ooal Company, Geneva, N. Y 12

A. C. Geslaln, 131 Rutledge street, Brooklyn, N. Y 1

Great Eastern Fertilizer Company, Rutland, Vt 8

Griffith & Boyd, 9 South Gay street, Baltimore, Md 7

John Haefele, Delaware avenue, Albany, N. Y 1

The Hallook & Duryee Fertilizer Company, Mattituck, N. Y 14

Hammond's Paint and Slug Shot AVorks, Fishkill, N. Y 1

George L. Harding, 205 Water street, Binghamton, N. 1' 1

Isaac C. Hendricksou, Jamaica, N. Y 2

S. M. Hess ife Bro., Fourth and Chestnut streets, Philadelphia, Pa 10

J. S. Hewitt & Sons, Locke, N. Y 7

C. O. Hicks, Penn Yan, N. Y 8

Hubbard & Co., 10 Light street, Baltimore, Md 10

F. N. Isham, Avon, N. Y 1

F. W. Jones, Jonesburg, N. Y 4

The Lackawanna Fertilizer and Chemical Company, Moosic, Pa 5

Lazaretto Guano Co., Baltimore, Md 20

Liebig Manufacturing Company, 2G Broadway, New York city 23

Listers Agricultural Chemical Works. Newark. N. J 23

Lonergan & Livingston, Albany, N. Y 2

Lowell Fertilizer Company, Lowell, Mass 7

Frederick Ludlam, 108 Water street. New York city 5

Mapes Formula and Peruvian Guano Company, 143 Libei'ty street.

New York city 18

Maryland Fertilizing and Manufacturing Company, 30 South Halli-

day street, Baltimore, Md 19

Maxson & Starin, Cortland, N. Y 7

Robert L. Merwin & Co., 72 Wall street. New York city 5

Michigan Carbon W^orks, Detroit, Mich 9

Miller Fertilizer Company, 411 East Pratt street, Baltimore. Md 12

Milsom Rendering and Fertilizer Company, East Buffalo, N. Y 12

Minot & Decker, Brockport, N. Y 1

L. Mittenmaier & Son, Rome, N. 5f 2

Moller & Co., Maspeth, N. Y 2

Monroe, Lalor & (^o., Oswego, N. Y 1

National Fertilizer Company, Bridgeport, Conn 4

Newark Agricultural Company, Newark, N. J 22

Niagara Fertilizer Works, Buffalo, N. Y 7

Northwestern Fertilizing Company, Chicago, 111 15

Oakfleld Fertilizer Company, Buffalo, N. Y 11

Oneonta Fertilizer and Chemical Company, Oneouta, N. Y 17

Pacific Guano Company, 27 William &tre(^t, New York city 12

Packers' Union Fertilizer Company. New York city 6

Charles D. Parks, Danbury, Conn 3

Patapsco Guano Company, Baltimore. Md 2

G. A. Peansall, Williamson, N. Y 6
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Number
Name and addresit of manuf actnrer. of brands

reported.

A. W. Perkins & Co., Rutland, Vt 1

A. Peterson, Penfield, N. Y 2

J. E. Phelps, Jamaica, N. Y 7

Moro Phillips Chemical Company, 131 South Third street, Philadel-

phia, Pa 17

William W. Phipps, Albion, N. Y 3

Pierce & Co., Armor, N. Y 1

B. J. Pine, Bast Williston, N. Y 1

Powers, Gibbs & Co., Wilmington, N. C 10

Preston Fertilizer Company, Greenpoint, N. Y 16

Quinnipiac Company, 83 Fulton street. New York city 16

Rasin Fertilizer Company, Baltimore, Md 5

Read Fertilizer Company, Syracuse, N. Y 18

John S. Reese & Co., Baltimore, Md 21

J. L. Reynolds, INIount Vernon, N. Y 2

Riverside Acid Works, Warren, Pa 4

Rochester Fertilizer Works, Rochester, N. Y 12

Rogers & Hubbard Company, Middletown, Conn 9

L. Sanderson, 114 Church street. New Haven, Conn 1

G. W. Sharretts & Co., Eighth street and Second avenue, Baltimore,

Md 4

Charles A. Sickler & Bro., Wilkes-Barre, Pa. 4

C. H. Skelton, Batavia, N. Y 1

Isaac Smith, Oolumbiaville, N. Y 1

W. W. Sprague Company, Union Stock Yards, Chicago, 111 1

W. H. Stamp, Warsaw, N. Y 3

H. Stappenbeck, Utica, N. Y 3

Standard Fertilizer Company, State street, Boston, Mass 14

Sterling Oil Company, Greenport, N. Y' 1

Swift & Co., Chicago, 111 5

C. R. Sworts, Dundee, N. Y 7

I. P. Thomas & Son, 2 South Delaware avenue, Philadelphia, Pa. ... 13

Edward D. Tolles, Attica, N. Y 7

George O. P. Turner, Churehville. N. Y 2

Ellsworth Tuthill & Co., Promised Land, N. Y 6

George F. Tuthill & Co., Greenport, N. Y ]

J. E. Tygert & Co., 42 South Delaware avenue, Philadelphia, Pa 8
Tygert-Allen Fertilizer Company. 2 Chestnut street, Philadelphia, Pa. 13

F. G. Underwood, Oneida, N. Y 1

Walker Fertilizer Company, Clifton Springs, N. Y 15
Walker, Stratman & Co., Pittsburg, Pa 7

W. E. Whann, William Penn, Pa 7

M. E. Wheeler & Co., Rutland, Vt 8
Wilkinson & Co., 29 South William street, New York city 1

Williams & Clark Fertilizer Company, 27 William street. New York
<^i'ty 16

Wooster & Mott, Union Hill, N. Y 7

Zell Fertilizer Company, Baltimore, Md 47

10



146 Report of the Chemist of the

Results of Analyses of Commercial Fertilizers Col-
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LECTED IN New York State During the Spring of 1896.

turcrs and as found hy chemical analysis at this Station.
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LECTED IN New York State During the Spring of 18!)G.

turcrs and as found bij chemical analysis at this Station.

rounds of
nitrogen in

100 pounds of
fertilizer.
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LECTBD IN New York State During the Spring of 1896.

turcrs and as found by chemical analysis at this Station.

Pounds of
nitrogen In

100 pounas of
fertilizer.

Pounds of
available phos-
phoric acid in
100 pounds of

fertilizer.

Pounds of total
phosphoric acid in

100 pounds of
fertilizer.

Pounds of w.Kir-
soluble putash

in 100 pounds of
fertilii^er.

Guarauleed.
Found.
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LECTED IN New York State During the Spring op 1896.

turc7'S and as found by chemical analysis at this Station.
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LECTBD IN New York State During the Spring of 1896.

turers and as found by chemical analysis at this Station.
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LECTED IN New York State During the Spring op 1896.

tiirvrs and as found by chemical analysis at this Station.
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LBCTED IN New York State During the Spring op 1896.

turtrs and as found hij chemical analysis at this Station.
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Results of Analyses of Commercial Fertilizers Col-

Composition of fertilizers as guaranteed hy manufac-

MANUFACXaRER. Trade name or br»nd. ,,^°pTe"^Uaf/en. O 3

2481Cuba Fertilizer Co.,

Cuba, N. Y.
N. Y. staudar<l Cuba.

No. 1.

Cuba Fertilizer Co.,

Cuba, N. Y.
N. Y. standard

No. 2.

Cuba. 2482

2573E. F. Dibble Seed Co.,

Honeoye Falls, N. Y.
Grain special
No. 1.

Honeoye Falls.

E. F. Dibble Seed Co.,

Honeoye Falls, N. Y.
Grain special
No. 2.

Lima.* 2303

E. F. Dibble Seed Co..

Honeoye Falls, N. Y.
Special potato
manure.

Honeoye Falls.

Darling Fertilizer Co.,

Pawtucket, R. I.

Animal fertilizer,

special L. I.

bi*and A.

Greenport.

Darling Fertilizer Co.,

Pawtucket, R. I.

Animal manure,
B. brand.

Greenport.

Darling Fertilizer Co.,

Pa.wtucket, R. I.

Animal manure,
special brand
C.

Baiting Hol-
low.

2865

2364

2410

Darling Fertilizer Co.,

Pawtucket, R. 1.

Animal manure,
special L. I.

brand C.

Greenport. 2366

2339

2651

Darling Fertilizer Co.,
[

L. I. special.
Pawtucket, R. I.

Jamaica.

Farmers' Fertilizer Co., i Mortgage lifter,
j

Ballston Spa.
Syracuse, N. Y. I

* Corrected from Bulletin 96.
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LECTED IN New York State During the Spring op 189G.

tinrrs and as found by chemical analysis at this Station.
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LECTED IN New York State During the Spring of 1896.

tuiers and as found bij chemical analysis at this Station.
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Results of Analyses of COxMmercial Fertilizers Col-

GoDipositioii of fertilizers as guaranteed hij manufac-

MANUFACTURER. Trade name or brand. Locality where
sample was taken.

Geneva Coal Co.,

Geneva, N. Y.
Standard com-

plete potato ma-
nure.

Geneva. 2740

Great Eastern Fertilizer Co.,

Rutland, Vt.

Dissolved bono. Cuba.

Great Eastern Fertilizer Co.,

Rutland, Vt.

Great eastern
garden special.

Jamaica.

2501

2352

25(>2

251 (i

25;)1

Great Eastern Fertilizer Co.,

Rutland, Vt.

Great eastern
general fertili-

zer.

Cuba.
Westfitdd.
Rhinebock

Great Eastern Fertilizer ('o.,

Rutland, Vt.

Northern corn
special.

Westfield.
Rhinebeck.

2518
2593

Great Eastern Fertilizer Co.,

Rutland, Vt.

Seeding down
phosphate.

Lawrence.
Carthage.

2(;('.s

2717

Great Eastern Fertilizer Co.,

Rutland, Vt.
Vegetable, vine
and tobacco
phosphate.

Hallock & Durj^ee,
Mattituck, L. I.

Lupton's cabbage
fertilizer.

Mallock & Duryee,
Mattituck, L. I.

Lupton's potato
fertilizer.

Hallock & Duryee,
M.Tttituck, L. I.

M.nttituck fertili-

zer for corn and
potatoes.

Riverhead.
Westfield.
Rhinebeck.

2420
2517
2502

Mattituck. 1 2405

Mattituck. 1 2403

Mattituck. I 2404

Hallock & Duryee, Xo. 1 fertilizer Matlituck.
Mattituck, L. \.

j

fiirpolatoesand

I

asparagus. |

2402
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LECTED IN New York State During the Spring op 1896.

tiinrs ami ax f(),md by chemical analysis at this Station.
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LECTED IN New York State Dur'ng the Spring of 1896.

tuirrs (Did as found by chemical analysis at this Station.
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Results of Analyses of Commercial Fertilizers Col-

Composition of fertilizers as guaranteed by manufac-

MANUFACTURKIl. Trade name or brand. I^ocality where
sample was taken.

Lowell Fertilizer Co.
Lowell, Mass.

Bone fertilizer.
, Saratoga

Springs.
2637

263SLowell Fertilizer Go.
Lowell, Mass.

Dissolved bone
and potash.

Saratoga
Springs.

Lowell Fertilizer CJo.,

Lowell, Mass.

Frederick Ludlam,
New York CMty.

Frederick Ludlam,
New York City.

Potato phospliate. Saratoga
Springs.

2639

Cereal brand. Ballston Cen-
ter.

Dragon's tootli.
j Bridgeham-

ton.

2650

2437

2439Frederick Ludlam, Kainit.
New York City.

Bridgeham-
ton.

Frederick Ludlam, Muriate of pot-

New York City. ash.
Bast Williston, 2356

2355Frederick Ludlam,
New York City.

Special formula,
5, 8 and 10.

Mapes Formula and Peruvian
Guano Co., New York City.

Cabbage and cau-
liflower m a-

nure.

EJast Williston.

Little Neck. 2362

Mapes Formula and Peruvian
Guano Co., New York City.

Cereal brand. iSouthampton.
Goshen.

2427
2452

Mapes Formula and Peruvian
Guano Co., New York City.

Complete maiiurt Little Neck.
A brand. Newburg.

Ballston Spa.

2363
2449
2653
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LBCTED in New York State During the Spring of 1896.

tnrcrs and as found hi/ chemical analysis at this Station.

1
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LECTED IN New York State During the Spring of 1896.

turcrs and as found by chemical analysis at this Station.
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Composition of fertilizers as guaranteed by manufac-
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LECTED IN New York State During the Spring of 1896.

tiircrs and as found hy chemical analysis at this Station.
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LECTED IN New York State During the Spring of 1896.

turers anil as foiDid hy chemical analysis at this Station.
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hirers and as found by chemical analysis at this Station.
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LECTED IN New York State During the Spring of 1896.
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LECTED IN New York State During the Spring op 1896.

iiircrs and os found by chemical analysis at this Station.
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LECTED IN New York State During the Spring of 1896.

turcrs and as found bi/ chemical analysis at this Station.
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LECTED IN New York State During the Spring op ISOG.
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LECTED IN New York State During the Spring op 1896,

liners and as found by chemical analysis at this Station.



1U4 Report of the Chemist of the

Results of Analyses of Commercial Fertilizers Col-

Composition of fertilisers as guaranteed by munufac-

MANUFACTURER.



New York Agricultural Experiment Station. 195

LECTED IN New York State During the Spring of 1896.
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turers and as found by chemical analysis at this Station.



198 Report op the Chemist of the

Results of Analyses of Commercial Fertilizers Col-

Composition of fertilizers as guaranteed by manufac-

MANUFACTURER.



New York Agricultural Experiment Station. 199

LECTED IN New York State During the Spring op 1896.

tnr<ir<i and as found by chemical analysis at this Station.



200 Report of the Chemist op the

Results op Analyses op Commercial Fertilizers Col-
Composition of fertilizers as guaranteed by manufac-

MANUFACTURER.



New York Agricultural Experiment Station. 201

LECTED IN New York State During the Spring of 1896.
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Li'X'/rioi) IN New York State During the Spring of 1896.

tiinrs and (is found by chemical analysis at this iStation.



VII. REPORT OF ANALYSES OF COMMERCIAL FER-

TILIZERS FOR THE FALL OF 1896.*

SUMMARY.

1. Samples Collected. During the fall of 1896 the Station

collected 326 samples of commercial fertilizers, representing 261

different brands. Of these different brands, 174 were complete

fertilizers; of the others, 35 contained phosphoric acid and pot-

ash without nitrogen ; 17 contained nitrogen and phosphoric acid

without potash; 26 contained phosphoric acid alone; 5, potash

salts only; and 4, nitrogen compounds alone.

2. Nitrogen. The 174 brands of complete fertilizers contained

nitrogen varying in amount from 0.51 to 6.30 per cent and aver-

aging 1.82 per cent. The average amount of nitrogen found by

the Station analysis exceeded the average amount guaranteed

by 0.11 per cent, the average guaranteed being 1.71 per cent and

the average found being 1.82 per cent.

In 124 brands of complete fertilizers, the amount of nitrogen

found was equal to or above the amount guaranteed, the excess

varying from 0.01 to 2.11 per cent and averaging 0.26 per cent.

In 50 brands, the nitrogen was below the guaranteed amount,

the deficiency varying from 0.01 to 1.98 per cent and averaging

0.14 per cent. In 39 cases, the deficiency was less than 0.25 per

cent; in eight cases, less than 0.50 and over 0.25; in one case, it

was over 0.50 and below one per cent; and in two cases, it was

over one and below two per cent.

3. Available Phosphoric Acid. The 174 brands of complete

fertilizers contained available phosphoric acid varying in amount

from 3.22 to 15.70 per cent and averaging 8.54 per cent. The

average amount of available phosphoric acid found by the Sta-

tion analysis exceeded the average amount guaranteed by 0.72

per cent, the average guaranteed being 7.82 per cent and the

average found being 8.54 per cent.

• Fublished also as Bulletin No. 116.
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In 120 brands of complete fertilizers, the amount of available

phosphoric acid found was above the amount guaranteed, the

excess varying from 0.02 to 4.33 per cent and averaging one per

cent.

In 52 brands, the available phosphoric acid M'as below the

guaranteed amount, the deficiency varying from 0.01 to 2.10 per

cent and averaging 0.46 per cent. In 25 of these cases, the de-

ficiency was below 0.25 per cent; in 10 cases, it was above 0.25

and below 0,50 per cent; in 12 cases it was above 0.50

below one per cent; in one case, it was above two and below

three per cent.

4. Potash. The complete fertilizers contained potash varyiug

in amount from 0.36 to 14.65 per cent and averaging 4.16 per

cent. The average amount of potash found by the Station

analysis exceeded the average amount guaranteed by 0.18 per

cent, the average guaranteed being 3.98 per cent, and the average

found being 4.16 per cent.

In 131 brands of complete fertilizers, the amount of potash

found was above the amount guaranteed, the excess varying

from 0,02 to 2.35 per cent and averaging 0.52 per cent.

In 43 brands, the potash was below the guaranteed amount,

the deficiency varying from 0.01 to 3.98 per cent and averaging

0.60 per cent. In 20 of these cases, the deficiency was below

0.25 per cent; in eight cases, it was above 0.25 and below 0.50

per cent; in six cases, it was above 0.50 and below one per

cent; in six cases, it was above one and below two per cent;

in two cases, it was above two and below three per cent; and in

one case it was above three and below four per cent.

In nine cases, the 174 biands of complete fertilizers contained

the potash in the form of sulphate free from an excess of chlo-

rides.

5. The retail selling price of the complete fertilizers varied

from |20 to |51 a ton and averaged $30.25. The retail cost of

the separate ingredients unmized was $21.22, or $9.03 less than

the selling price.
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1. Number and Kinds of Fertilizers Collected in 1896.

During the entire year of 1896, we collected 749 samples of

commercial fertilizers, representing 574 different brands. It is

a matter of interest to notice to what extent dealers offer for

sale complete fertilizers, (those containing nitrogen, phosphoric

acid and potash), compared wdth those containing only one or

two of these ingredients. It is also of interest to consider the

different forms in which incomplete fertilizers are offered for

sale. The following tabulated statement indicates the different

kinds of complete and incomplete fertilizers collected during the

year.
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2. Composition op Fertilizers Collected in 1896.

Below we present a tabulated statement showing the average

composition of the complete fertilizers collected during the year,

together with a comparison of the guaranteed composition and

that found by our analysis.
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In the following tabulated statement we give the composition

of the different kinds of incomplete fertilizers included in our

year's collection:

CHEMICALS AND IN"
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3. Comparison of Selling Price and Commercial Valuation.

Giving to the different constituents the values assigned for

mixed fertilizers, 14 cents a pound for nitrogen, 5| cents a

pound for available phosphoric acid, 2 cents a pound

for insoluble phosphoric acid and 4^ cents a pound for pot-

ash, we can calculate the commercial valuation, or the price,

at which the separate unmixed materials contained in one ton of

fertilizers, having the composition indicated in the table on page

207 could be purchased for cash at retail at the seaboard. Know-

ing the retail prices at which these goods were offered for sale,

we can also readily estimate the difference between the actual

selling price of the mixed goods and the retail cash cost of the

unmixed materials; the difference covers the cost of mixing,

freights, profits, etc. We present these data in the following

table, including only complete fertilizers.

1896.

Spring
Fall ...

Average for year.

Commercial valuation of
complete fertilizers.

$11 87
12 56

$32 72
35 87

$21 22
19 10

Selling price of one ton of
complete fertilizer.

$21 00
20 00

$20 41

$46 00
51 00

$30 25
27 80

$29 24

a-
3.S

,s fl o H *j

£ s E .2 t.

$9 03
8 70

$8 83

In the following tabulated statement, we give a comparison of

the selling price and commercial valuation for the various incom-

plete fertilizers collected during the year, using the prices pre-

viously given as our basis of calculation.

14
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CHEMICALS AND
INCOMPLETE
FERTILIZERS.
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salts, the available phospohric acid cost the consumer nearly as

much as in the complete fertilizers. In wood-ashes the phos-

phoric acid cost most, 8.6 cents a pound.

In complete fertilizers potash cost from 3.7 to 14 cents a pound

and averaged 6.5 cents, and nearly as much in the acid phosphate

and potash mixtures. The least cost was in case of high-grade

muriate which cost 3.8 cents a pound. The highest price paid

was 8.6 cents a pound for the potash in wood-ashes.

A careful study of the following table emphasizes two points:

(1) That the variation of cost of a pound of plant-food in com-

plete fertilizers is very wide, the highest price paid being over

three times as much as the lowest price paid; and (2) that there

is a marked difference in the cost of plant-food between complete

and unmixed fertilizers in favor of the unmixed forms.

From the data contained in the two preceding tables, we calcu-

late the cost of the different ingredients to the consumer pur-

chasing at the prices paid.
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Cost of One Pound of Plant-Food to Consumer.

Nitrogen in complete fertilizers.

Spring goods
Fall goods
Average for year

Bone-meal and tankage
Dried blood
Fish scrap
Nitrate of soda

Phosphoric acid in complete fer-

tilizers.

Spring goods.
Available
Insoluble

Fa'l goods.
Available
Insoluble

Average for year.
Available
Insoluble

Dissolved pliospbates.
Available
Insoluble

Fish-scrap
Bone-meal and tankage .

Phosphoric acid and
mixtures
Available
Insoluble

Wood-ashes
Potash in complete feitilizers

Spring goods
Fall goods
Average for year

Kalnit
Muriate of potash
Sulphate of potash
Sylvinite
Wood-ashes
Potash and phosphoric
mixtures

potasl

Lowest.

Cents.

11.5
1:3.3

10.5
10.8
10.8
13.1

4.5
1.6

5.2
1.9

4.5
1.6
4.0
4.3

5.0
1.8
0.6

3.7
4.3

5.6
3.7
4.7
4.9
6.6

4.0

Highest.

Cents.

35.4
43.4

2.5.9

31.8
10.9
16.3

13.9
5.0

17.0
6.2

12.2
4.4
4.2
9.7

12.4
4.5
10.6

11.4

14.0

6.3
4.0
6.4
5.4
10.6

10.1

Averag.^.

Cents.

20
20.4
20.2
13.8
15.6
1(1.9

14.3

7.9
2.9

8.0
2.9

7.95
2.9

6.6
2.4
4.1
5.6

7.8
2 8
8.6

6.4
6.6
6.5
6.0
3.8
5.5
5.1
8.6

6.3

5. Commercial Names used for Phosphoric Acid in

Fertilizers.

Of the 39 samples containing only phosphoric acid, three were

called dissolved bone-black. The remaining 3G samples were

sold under 19 different names. Several were called " dissolved

bone," " soluble bone," etc., introducing the word bone promi-

nently in one form and another. It is noticeable thnt in only
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two samples collected during the year did the material contain

nitrogen, when the name dissolved bone was used. There is

reason, therefore, for believing that in every instance, when a

fertilizer guarantees only available phosphoric acid without ni-

trogen, its source is dissolved rock and not dissolved bone, ex-

cept perhaps when specifically called dissolved bone-black, bone-

ash or some similar name.

The same feature occurs in the naming of mixtures of phos-

phoric acid and potash. During the year 58 of these were col-

lected. These were sold under no less than 25 different names.

Among these were " alkaline bone," " bone and potash," " gen-

uine soluble bone and potash," " bone and potash superphos-

phate," " dissolved bone and potash," " alkaline dissolved bone

phosphate," etc. In no case did one of these mixtures guarantee

any nitrogen and there can be little doubt as to the source of

the phosphoric acid.

The question naturally suggests itself as to why it is regarded

necessary to call dissolved rock by so many different names,

some of which are surely misleading and most of which rarely

suggest the source of the material used.
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Results of Analyses of Commercial Fertilizers Col-
Composition of fertilizers as gnarmitced by mamifac-

MANUFACTURER. Trade name or brand.
Locality where

sample was taken. o s

Bowker Fertilizer Co.,

Boston, Mass.
Harvest bone. Rochester. 279c

Bowker Fertilizer Co.,

Boston, Mass.
Tlopkiu's special. Canandaigua. 2875

Bowker Fertilizer Co.,

Boston, Mass.
H um pli r e y &
Holflridge best

grain.

Honeoye
Falls.

2879

Bowker Fertilizer Co.,

Boston, Mass.
Humphrey &
Holdridge stand-

ard.

Honeoye
Falls.

2878

Bowker Fertilizer Co..

Boston, Mass.

Bowker Fertilizer Co.,

Boston, Mass.

Kinne's selecte

fertilizer.

Ovid. 2826

Lowe's bone iuid

potash.

Bowker Fertilizer Co., Market bone.
Boston, Mass.

Bowker Fertilizer Co.,

Boston, Mass.

Bowker Fertilizer Co.,

Boston. Mass.

Bowker Fertilizer Co.,
Boston, Mass.

Bowker Fertilizer Co.,

Boston, Mass.

Nursery speci.il.

Onion niniuin-. Clyde.

LeRoy.

MacDougall.

Rochester.

Oiit;irio couuIa
standard.

Potash p h o s-

phate.

Halls Corn-
ers.

Roclit'Ster.

2883

2973

2791

3019

3052

2785
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REPORT OF THE HOKTICULI IJKIST.

S. A. BEACH.

During 1896 the Station Horticulturist and his assistants have

been occupied chiefly with worlv pertaining to (1) the testing of

the many hundreds of varieties of fruits which are included in

the Station collections, and keeping a permanent record for each

variety; (2) the origination of new fruits for the purpose of secur-

ing improved sorts; (3) the investigation of certain subjects con-

cerning the growing of vegetables under glass; (4) the prevention

of various plant diseases by spraying and otherwise; (5) a com-

parison of different kinds of spraying apparatus; (6) a comparison

of the amount of winter injury in 1895-6, which was sustained by

different varieties of fruit throughout the State; (7) experiments

in thinning fruit; (8) trial of different plants for cover crops in

orchards.

Addresses on horticultural subjects were given in various

places in the State; exhibits of fruit were made at the State

Fair; the American Institute Fair, held in Madison Square

Garden, New York city ; the annual meeting of the Western New
York Horticultural Society, Rochester, N. Y., and in other places.

Mr. Paddock has given special attention to testing straw-

berries, blackberries and raspberries, girdling grapes, and a

comparison of spraying apparatus. He has also continued his

investigations in treating raspberry anthracnose. The bulletins

and reports on these subjects are prepared by him.

Mr. Close has given special attention to the correspondence

concerning winter injury to fruits and to photographing and

describing fruits, particularly apples.

These gentlemen have also assisted in various other parts of

the horticultural work with fidelity and efficiency.



266 Report of the Horticcltukist.

The following bulletins on horticultural topics were prepared

in 1896:

No. 98. Plum leaf spot, cherry leaf spot and fruit rot. S. A.

Beach.

No. 109. Strawberries. W. Paddock.

No. 111. Variety' tests with blackberries, dewberries and rasp-

berries. W. Paddock.

No. 114. Gooseberries. S. A. Beach.



I. TESTING FRUITS.

S. A. BEACH.

From the very beginning of experiment work at this Station,

i. e., since 1882, the testing of varieties of fruits and vegetables

has been given considerable prominence here. Because more

immediate results may be obtained with vegetables than with

fruits, the testing of vegetables was for several years given special

attention, and the value of much of the w^ork that was done in

this line, notably the investigations concerning corn, beans and

tomatoes, soon became widely recognized. Early in the history

of the Station the planting of varieties of fruits was begun, and

it has been constantly extended till now. The testing of fruits

absorbs so much time that with the force at present available for

the work but little attention can be given to testing vegetables.

OBJECT OF THE WORK.

The principal reasons for continuing the work with testing

varieties, as I apprehend them, are:

First. To give the people of the State a trustworthy and unbi-

ased account of the character of the varieties, so far as their

record at this Station is concerned, especially comparing recently

introduced or little known varieties or novelties, with standard

sorts, and calling attention to such of them as appear to be

worthy of more extended trial.

Second. To preserve for future reference a record of all varieties

which have been tested together with drawings, photographs,

models and herbarium specimens of them.

Third. To determine the true names of varieties for the many
people who make application to the Station for such information
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and to publish synonyms. This will have a tendency to cheek the

dissemination of old varieties under new names.

Fourth. To furnish the Horticulturist or Botanist with material

for the study of any particular group of fruits or vegetables which

he may be investigating as to hardiness, productiveness, ability

to fertilize their own blossoms, methods of propagation, immunity

from disease, the evolution of different types or any other feature

of botanical or horticultural interest.

Some idea of the extent to which fruit testing has developed

at this Station may be gained from the following tabulated state-

ment of the number of varieties of ordinary kinds of fruit now in

the Station collections; the number which were added to the list

in the fall of 1895 and the spring of 1896; and the number of

seedlings that have originated at the Station which are now

being tested:

Fruit Varieties Under Test.

KIND OF FRUIT.

Pomaceous frnits

:

Apples
Crab apples .

.

Pears'
Quinces

Stone frnits

:

Almond
Apricots
Cherries
Peaches
Plnms

Small fruits

:

Grapes
Cnrran ts

Gooseberries .

Blackberries .

Dewberries .

.

Raspberries .

Strawberries

Total

Station seed-
lings now

being tested.

49

39

27

451
53
259

1

43
18
170

1,111

Varieties
added in fall

of 1896 and
spring of 1897.

117
1

23

4

13
22
13

5
10
6
2

"n
32

265

Total
varieties now
under test.

593
31
164
10

1

24

57
133
244

690
103
484
42
49
123

340

3,088
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Besides the fruits just enumerated there are growiiig at the

Station some novelties or fruits that are little grown, such as

the Wineberry, Golden Mayberry, Mulberry, Juneberry, Straw-

berry, Raspberry, etc.

APPLES AND CRAB APPLES.

S. A. BEACH, W. PADDOCK, C. P. CLOSE.

With few exceptions the varieties of apples and crab apples

which have been received for testing at this Station have been

topworked on bearing trees of Baldwin and Rhode Island Green-

ing, sometimes they have been worked on young trees of some

other varieties, and in many cases root-grafted or budded trees

of the varieties designed for testing have been planted. Many old

varieties have been included in the orchards that new or little-

known kinds may be compared with them.

Notes on a few varieties based on their records at this Station

are given below. Some of them may do better elsewhere than

they have done here; others may not do so well. It is not ex-

pected that these notes will give a complete report as to the

merits of the fruits, but they give their records at the Station up

to the present time.

Notes on Varieties.—Apples.

In the foUowiiiK pages synonyms and temporary names or numbers of unnamed fruits are
printed in italics.

Amasia. —Cions received from Ellwanger & Barry, Rochester,

N. Y., in 1883, were topworked on a bearing tree. The tree

bore one good crop in 1894 and a light crop in 1896. It makes

a slow upright growth, and has not yet been very productive

here. The fruit is not as attractive as more highly-colored va-

rieties are, but it is about the right size for a table apple, and,

on account of its good quality, is desirable for dessert use for

those who prefer a very mild sub-acid or sweet apple. Season,

December to March.

Fruit medium or below, roundish-conic, sometimes oblique and somewhat
ribbed; sivin pale yellow nearly overspread with red, splashed and striped

with carmine, and thickly sprinkled with light straw-colored dots; cavity
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naiTow, deep, slightly russeted; stem short, slender; basin abrupt, moder-

ately broad and deep; calyx small, closed; flesh nearly white, crisp, rather

coiarse, juicy, sweet or nearly so, agreeable aroma and flavor, very good

quality.

Andrews Winter.—From Benj. Buckman, Farmingdale, Ills.,

1889. It was topworked on a bearing tree and bore its first

fruit six years later. It has made a vigorous, somewhat spread-

ing growth. It came into bearing early and has been quite

productive. The fruit, which is in season from late winter to

June, may prove valuable where a very late keeper is desirable.

Fruit small, roundish-conic, faintly ribbed, often unsymmetrieal, flat-

tened at the base; cavity moderaitely broad and deep, slightly ribbed,

slightly russeted; stem short; basin abrupt, moderately deep, coarsely

corrugated; calyx small and closed. Slcin yellowish green overlaid with a

dull purplish-red and dotted with pale straw-colored dots. Flesh greenish

white, firm, moderately juicy, rather fine-graaned, very mild sub-acid, fair

to good quality and flavor.

August. —Originated from seed of Wealthy, by P. M. Gidron,

Excelsior, Minn., from whom it was received in 1888. It was top-

worked on a bearing tree and bore a few fruits in 1893 for the

first time. The tree is of spreading habit and makes a mod-

erate growth. It came into bearing early and has given satis-

factory yields.

Fruit medium or below roundish-oblate, slightly conic; skin yellow cov-

ered with abundant bloom and striped and splashed witli bright darli red

and sprinkled with small whitish dots, stalk rather short set in a medium
to deep, regular cavit.y. Calyx with long recurved segments set in a

moderately shallow basin. Flesh yellowish, half fine, moderately juicy,

breaking, mild sub-acid, with slight crab apple flavor, good quality. Sea-

son, August

Benninger.— From W. H. Benninger, Walnutport, l*a., 1889.

—Under date of April, 1892, Mr. Benninger writes:
" The original tree came up as a natural tree sixty years ago on the

farm of my grandfather, Uhlie Benninger. It has been topgrafted for

over thirty years in Lehigh and Northampton counties. It is a good
grower, a.n annual and very prolific bearer; the fruit is very large and
uniform in size; flesh yellow and good flavor."

As grown here it has a spreading habit and makes a moder-

ate growth. It was topworked on a bearing tree in 1880, and it

bore a few fruits in 1894, 3 bushels in 1895 and 6f bushels in

1896, thus confirming the claim that it is productive. It seems
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to be a really valuable apple for dessert use but it is too mild

in flavor when cooked to make it desirable for culinary use.

It is medium or above in size and attractive in appearance,

having a fine blush over a yellow background. Basin broad,

shallow, wrinkled; calyx lobes rather large and long; cavity

moderately deep, slightly russeted; stem medium; flesh tinged

with yellow, fine grained, moderately juicy, mild sub-acid, good

quality. Season, September.

Colton. — Received cions from Ellwanger & Barry, Rochester,

N. Y., in 1888 and topworked them on a bearing tree. The tree

is upright in habit, has made a good growth but has not, as yet,

been productive. Season, last ofAugust.

Fruit medium size, roundish, narrowing towards either end; sliin pale

greenish yellow, dotted with large faint greenish dots when ripe. Calyx

medium, nearly closed; segments rather long, reeiirvo-d; basin small, cor-

rugated; stalk medium, stout; cavity small, shallow. Flesh whitish, mild

sub-acid, juicy, rather coarse-grained, crisp, fair quality.

Edwards Favorite. — Received cions from Benj. Buckman,

Farmingdale, 111., and topworked them on a bearing tree in 1889.

It came into bearing six years later and since then has given

satisfactory yields. The tree makes a vigorous, spreading

growth.

Fruit medium size, oblate, symmetrical, slightly ribbed at basin. Cavity

may be nan-ow, deep and sometimes russeted, or it may be rather broad

and shallow; stem long, slender; basin moderately narrow and deep;

calyx closed; skin greenish yellow lai'gely striped and washed with pale

red and sprinkled with russet dots. Flesh white, slightly tiuted with

yellow, modex^ately juicy, rather coarse, breaking, sub-acid, fair to good

quality. Keeps well till June, and specimens have been kept here till the

following fall without putting them in cold storage.

Glass Green. — A Russian apple received from T. H. Hoskins,

Newport, Vt. Topgrafted in 1888 and bore its first fruit in 1895.

The tree makes a vigorous growth with spreading branches.

Fruit large, oblate to oblate-conic, or oblong, very irregular, sides

unequal; cavity moderately broad, shallow, thinly russeted; stem short,

slender, itomentose; basin broad, deep, abrupt corrugated; calyx large,

open, lobes slightly reflexed. Skin green, sometimes has a faint blush

where exposed, dotted with whitish or russeted dots and covered with a

very thin white bloom. Flesh greenish, moderately juicy, coarse, sub-

acid, fair quality and (Invor; liable to water cores; core large, closed.

Season last of July and first of August. (Cannot be recommended.
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Kalkidouskoe. — A Russian variety, cions of which were re-

ceived from Ellwanger & Barry, Rochester, N. Y., and topworked

on a bearing tree in 1884, The tree has a spreading habit. It

has made a rather slow growth, and has not been very product-

ive. The fruit shows a tendency to water-core, and, although

it ranks good to very good in quality, it is not, on the whole,

equal to other varieties of its season, and cannot be recommended

for planting in this state. Season, September and early October.

Fruit medium to large, obtuse conie wide at ibase. Skin dull pale

yellow with numerous light colored dots, blushed aud striped with dull

red; cavity moderately broad, shallow, somewhat russeted; stem very

short; basin narrow, shallow, wrinkled; calyx half open, lobes reflexed.

Flesh yellowish, fine-grained, juicy, mild, sub-acid, fair in quality and

flavor; core small and open.

Lawver. This variety has been received here under the names

of Delatvare Winter and Delaware Red Winter. It is a brilliant,

deep red fruit that keeps well into early summer. As grown

here it is only fair in quality, although in sections further south

it is ranked as very good. The tree has a moderately spreading

habit, is a good grower and productive. It was introduced many

years ago in Missouri, and has been grown to a considerable

extent from Delaware to Kansas. Not recommended for this

state.

Fruit medium, roundish-oblate, obscurely ribbed; symmetrical; cavity

rather narrow, deep russeted; stem long and slender; basin shallow,

slightly plaited, calyx small and closed. Skin smooth, bright deep red,

occasionally showing a yellow background aud thickly sprinkled with

whitish, dots. Flesh yellowish, firm, crisp, fiue-grained, juicy, mild, sub-

acid, fair quality. Will keep till June or later.

Lou. Originated from seed of Oldenburg, by Peter M. Gideon,

Excelsior, Minn., from whom cions were received and topworked

on a bearing tree in 1888. Tree a good grower with strong, up-

right branches. It came into bearing five years after it was

topworked and has been quite productive. The fruit is not

highly colored and ranks only fair to good in quality. Season,

last of July and first of August. Mr. Gideon speaks of it as a

very hardy variety, which might make it desirable in some

localities.
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Corrections.

Plate VIII. Mzensk Sweet should he Reinette de Caux.

Plate IX. Reinette de Caux should be Swenker.

Plate XI. Swenker should he Mzensk Sweet.





w

<
PL,

c\i





New York Agricultural Experiment Station. 273

Fruit small to above medium, oblong-conic, somewhat ribbed, sides

uuc-qual. Stem medium, slender set in a moderately deep cavity; basin

shallow, somewhat corrugated; calyx small, half-open; skin pale yellow

or green thinly washed with bright red and striped with carmine, dotted

with light or russet dots, covered with a very thin white bloom. Flesh

nearly white, a little coarse, juicy, sub-acid, fair to good; core small, open.

McMahon. AIcMahon White.— This variety originated some

years ago in Richland county, Wis., and has attained consider-

able prominence in that and adjoining states on account of its

size, appearance and reputed hardiness. Cions of it received from

G. J. Kellogg, Janesville, Wis., were topworked on a bearing tree

in 1888 and fruited for the first time in 1892. Tree is spreading in

habit, a good grower, productive.

Fniit lai'ge, roundish-conic, ribbed. (See plate VII.) Sliin pale greenish-

yellow or nearly white, with irregular patches of light grey extending

outward from cavity and sometimes blushed on exposed side and dotted

with greenish or russet dots; stem medium, set in a narrow deep russeted

cavity; basin narrow, abrupt, slightly wrinliled, moderately deep. Flesh

white, tender, fine-grained, juicy, pleasant sprightly sub-acid, fair to good

quality and flavor; core small, partially open. Season, October and

November.

Magog Red Streak.—A Russian variety, cions of which were

received in 1888 and topworked on a bearing tree. Tree is upright

in habit, a fair grower and moderately productive, so far as tested

here.

Fruit medium to large, oblate-conic to roundish-oblong, very faintly

ribbed; skin rich yellow, slightly washed and sparsely striped or splashed

with red, dotted with brown and russet; cavity moderately broad, usually

deep, sometimes russeted; stem medium; basin moderately bi-oad, mod-

erately deep, coarsely wrinkled; calyx small, closed, lobes narrow. Flesh

yellowish, juicy, half fine, sub-acid much like Bellflower, aromatic, good

quality and flavor. It is very good for culinary use, cooks evenly and

quickly and retains its shape. Season, October.

Mzensk Sweet.— (^^o. 595 Russian.) A Russian variety which

was topworked on a bearing tree in 1888 and bore its first crop

here in 1895. It gave a good yield in 1896. Tree has a spreading

habit and makes a slow growth. The fruit is fairly good for

culinary use, but quite inferior to other varieties of its season

which thrive here. Season, September to November.
Fruit large to very large, roundish, slightly oblong, symmetrical. (See

plate VIII.) Cavity moderateiy broad, but varies from broad to narrow and

18
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from moderately deep to deep, thinly russeted; stem medium, stout, basin

moderately brond, atorupt, deep, somewliat wrinkled; calyx medium, partly

open, lobes long and reflexed. Skin pale yellow, thinly washed and mot-

tled over entire surface with faint red and striped and splashed with light

carmine, thickly marked with small iiTeguLar dark ibrown dots. Flesh

white, fine, juicy, peculiar aroma, very mild sub-acid, fair quality and
flavor; core large,

Newman Seedling.— From George Townsend, Gordon, O.,

1890. It was topworked on a bearing tree and came into bearing

four years later. Thus far it has been quite productive, and the

fruit keeps well. Season, from December to May, It is not

attractive in color and not first class either for cooking or for a

dessert fruit.

Fruit medium or above, oblong, inclined to conic; skin straw color,

faintly or sometimes deeply blushed with light red; stem slender, set in a

narrow, shallow cavity; calyx open, set in a shallow, naiTow basin. Flesh

very firm, crisp, juicy, rather coarse, mild sub-acid, or nearly sweet, fair

to good in flavor and quality; core large, open.

Northwestern Greening, — Cions from G. J. Kellogg, Janes-

ville, Wis., were topworked on a bearing tree in 1888, It came

into bearing six years later and since then has proved productive.

The tree makes a vigorous spreading growth. Season, December

to April.

Fruit above medium to large, oblate, inclined to conic; stem less than

an inch long, set in a deep cavity; calyx closed, set in an abrupt moder-

ately shallow basin. Skin green, till it begins to ripen, when it turns to .

pale yellow. Flesh rather coarse, juicy, aromatic, mild sub-acid, good

flavor, fair to good quality. Not acid enough to make a good cooking

apple.

Pride of Texas.— From Benj, Buckman, Farmingdale, 111,,

IS89. Topworked on bearing tree it bore a fair crop in 1895 and

a very large one in 1896, The tree has a somewhat spreading

habit, is a good grower and promises to be productive. Last

season it was one of the best fruits in the Station collection for

use in May and June, It seems to be worthy of trial where a

late keeping fruit is wanted.

Fruit medium size, roundish conical, symmetrical; cavity moderately

broad, rather deep, russeted; stem long; basin very shallow, corrugated;

calyx small, closed. Skin smooth, light yellow, largely washed with faint

red and splashed witli carmine, sprinkled with white dots and roughened
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whitish blotches towards the stem. Flesh yellowish, firm, moderately

juicy, breaking, mild sub-acid; quality and flavor good. Season, January

to June.

Reinette de Caux.—A variety of French origin. Cions from

Ellwanger & Barry, Rochester, N. Y., were topworked on a bear-

ing tree in 1883. The tree has a somewhat spreading habit and

makes a vigorous growth. It has been very productive on alter-

nate years. The fruit is not very attractive in color, good medium

size (see plate IX), excellent for cooking and good for dessert

use. Season, December to May. Worthy of extended trial. It

is said that it has been recommended as a very hardy variety by

pomological societies of Russia and Germany.
Fruit medium size, round oblate; skin pale greenish yellow, blushed with

light red where exposed, thickly sprinkled with grey dots; stem long,

slender, set in a moderately deep cavity; calyx open; basin wide, shallow,

wrinkled. Flesh crisp, juicy, sub-acid, good flavor and quality. Excellent

for culinary use, cooks evenly and quickly, has a rich yellow color and

good quality.

Romna.— A Russian variety from T. H. Hoskins, Newport, Vt.

Topworked on a bearing tree in 1888 and bore its first crop six

years later. Tree slow growing, branches spreading, productive.

Fruit small to medium, ribbed, very irregular, oblate; stem stout, set

in a narrow, shallow, russeted cavity; calyx rather large, half closed, lobes

reflexed, set in a moderately broad, dieep, wrinkled basin. Skin green,

turning to yellow, washed and striped with red, dotted with numerous

small pale yellow dots, covered with a very thin lilac bloom. Flesh yel-

lowish, juicy, a little coarse, mild sub-acid, fair quality, with a slightly

astringent or crab apple flavor, not desirable for dessert; core small, closed.

Season last of August and first of September.

Sugar Barbel.— A Russian winter apple of no special value

for this region. Cions were received from Dr. T. H. Hoskins,

Newport, Vt., and topworked on a bearing tree in 1888. It came

into bearing in 1895 and bore a good crop in 1896. The fruit is

attractive, having a good dark red color, but it ranks no higher

than good in quality. The tree makes a vigorous spreading

growth.

Fruit medium to large, oblate-conic; symmetrical, slightly ribbed,

smooth. (See plate X.) C.-ivity rather wide, deep, rus.seted; stem usually

long, slender, sometimes short and thick; basin broad, rather abrupt, mod-

erately deep, corrugated; calyx broad, open. Skin dull yellow, largely
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overlaid with dark red, thickly specked with small yellow dots or flecked

with russet. Flesh yellowish, firm, crisp, rather coarse, moderately juicy,

mild sub-acid, good flavor aud quality, slightly aromatic.

^ Swenker. An early winter fruit not good enough in quality

to be valuable in this section.

Cions received in 1890 from J. G. Youngken, Richlandtown, Pa., were

topworked on a bearing tree and came into bearing in 1895. The tree has

a spreading liabit, and, so far as tested here, is vigorous and productive.

Fruit medium to large, oblate-conic, faintly ribbed. (See plate XI.) Skin

pale lemon yellow, washed with light red over one-half or more of the sur-

face, penciled and splashed with light carmine, light grey patches extend

from cavity and cover one-fourth or more of the surface, thickly sprinkled

with small russet dots; cavity rather broad, dieep, often russeted; stem

short or medium, slender; basin moderately narrow, abrupt, nearly

always smooth; calyx small, half open, reflexed. Flesh yellowish, juicy,

mild sub-acid, peculiar aroma, fair quality and flavor; core medium,

slightly open.

Van Hoy No-Core. This variety seems to be remarkable

chiefly because the core is small aud usually contains no well-

developed seeds. It is not attractive in appearance, ranks only

good in quality and lacks in flavor. It cannot be recommended

for any purpose.

The tree is a vigorous grower with spreading branches. Fruit medium

or above, oblate, ribbed, frequently unsymmetrical; cavity rather narrow,

deep, thinly russeted; basin broad, abrupt, deep; calyx closed. Skin dull

yellowish-green, overlaid and splashed with dull red, flecked with yel-

lowish dots on the red and dark spots on the yellowish-green. Flesh

tingedl with greenish yellow, moderately .iuicy, breaking, mild sub-acid,

quality good, flavor lacks sprightliness or decided character. Season,

January to May.

Crab Apples.

Blood Red. This variety originated with Peter M. Gideon,

Excelsior, Minn., from mixed seed of Wealthy, Peter and several

other kinds. Cions received from Mr. Gideon were topworked on

a bearing apple tree in 1888. The tree is a slow grower, has a

spreading habit and has been but moderately productive here.

It does not seem to be worth testing in this state.

Fruit medium in size, oblate; skin pale yellow, but is nearly covered

with a beautiful deep red when fully ripe; calyx nearly closed, presistent,

set in a broad, shallow slightly corrugated basin; cavity moderately nar-

row and deep; stalk short and slender. Flesh yellowish, juicy, mild sub-

acid, good quality and fl.avor. Season. September and October.
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Dartmouth. — Topworked on a bearing tree in 1888 and pro-

duced its first fruit in 1894. The tree is a slow grower with

almost erect branches. It has not as j^et been productive here.

Fruit medium to large, very attractive, oblate or roundish oblate, ribbed;

stem long and slender, often bracted, set in a broad, deep russeted cavity;

basin rather broad, shallow; calyx small, with lobes long and reflexed;

skin pale yellow, almost entirely overlaid with bright red deepening to a

darii red or purple on exposed side, dotted with yellow and covered witli

a heavy bluish bloom. Flesh yellowish, tinged with red next to the sliin,

fine-grained, juicy, mild sub-aoid, good quality and fiavor; core large,

open. Season, August.

Minnesota.—Fruit large, roundish, sides usually unequal, ribbed; cavity

narrow, shallow; stem slender, medium long, often bracted; basin very

shallow, corrugated; calyx large, closed, lobes reflexed. Sliin pale yellow,

blushed or mottled on sunny side, dotted with small yellow or russet dots,

covered with a vey thin white bloom. Flesh white, crisp, juicy, nearly

sweet, slightly astringeurt; core large, closed. Season, September. The

tree makes a moderate growth, branches spreading. It has not been pro-

ductive here.
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Table Showing (1) Yield of Apples in 189(5; (2) Numbeu of Yeaus Since

Each Variety was Topworked on a Young Bearing Tree, or Since

IT was Planted, and (3) Season of Ripening at Geneva,

Note.—The following abbreviations are used to denote the season of ripening: E. S., for

early summer ; S., for summer ; E. F., for early fall ; F., for fall ; E. W., for early winter :

W., for winter ; L. W., for late winter and spring. Synonyms are printed in italics.

NAME.

Alexander.
Amasia ...

American Best
American Ne^vtotvn Pippin, see Green New-
town Pippin.

Amos Jackson
Aporta, see Alexander.

Anananioe
Andrews Winter
Aport Oriental

Astravaskce, see Ostrakoff.

Arabian
Arthur
Aucuba-leaf Reinette
August
Aunt Ginnie
Aurora, see Twenty Ounce.

Autumn Streaked
Baker
Baldwin
Baltimore Pippin, see Ben Davis.

Baltimore Red, see Ben Davis.
Baltimore Red Streak, see Ben Davis.

Beitigheiiner

Bel boradaoskco
Belle de Boskoop

Belle Fleur, see Yellow Bellflower.

Bell Early, see Sops of Wine.
Ben Davis
Benuinger
Bennington, see Sops of Wine.

Benoni
Boston Russet, see Roxbury Russet.

Brooke Pippin, see Green Newtown Pippin.

BerkofiE

Birth
Blenheim
Boi ken
Borovinkink
Borsdorf
Browulee Russett
Buckingham
Buckley see, Chenango Strawberry.
Byer'a Best, see Buckingham.

Canada Baldwin
Canada Reinette

Yield in 1S96.

Good
Few
Few

Fair

Few
Verv largo,

Few

Few
Few
Very large.

Fair
Fair

Good
Few
Very largo

Good
Few
Very large

o ?

13

6

12

F.
W.
S.

E. W.

F.

L. W.
F.

S.

E. W.
S.

F.

F.

"w."

Good.
Very large.

12'
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Table Showing the Yield of Apples, Etc., in 1896— (Continued.)

NAME.

Carolina Eed June
Carolina Bed Streak, see Ben Davis.

Cayuga Red Streak, see Twenty Ounce.
Celestia
Cliampaign
Cliarlamof
Chenango Strawberry

Coleman, see Twenty Ounce.
Clark
Cogswell
Coiton
Colvert
Coon Red
Cooper Market

Cooper Bed Wing, see Cooper Market.
Count Orloff

Cox Pomona
Crimean •

Crotts
Czar Thorn
Delaware and Delaware BedWinter, see Lawver.

Dickinson
Disharoon
Dodge Early Bed, see Sops of Wine

Dominie
Downing's Winter Maiden's Blush, see Green-

ville.

Duchess of Oldenburg, see Oldenburg.
Dudley '

Dudley Winter, sec Dudley.
Duke of Devonshire
Dumclow
Duncan
Early Erench Beinette, see Early Harvest.

Early Harvest
Early Joe
Earley Ripe
Early Strawberry
Edgar Bed Streak, see Walbridge.

Edwards
Ella
Elgin Pippin
Emperor Alexander, see Alexander.
EnglisJi Golden, see Golden Russet.
English Golden Bnsset, see Golden Russet.

EMglisli Pippin
Enormous
Ernst Pippin, see Ohio Pippin.

EsopiiH Spitzenbuvg
Etowiih
Everbearing
Ewalt
Falix

Yield In 1896.

Pair

Fair
Few
Few
Very large

.

Fair
Very large.

Fair
Fair
Very large
Good ,

.2-e:

r ew
Few
Few
Few
Few

Very large.
Very large.

Very large.

Good

Good
Very large
Very large

Fair
Few
Good
Fair

Large]
Few
Few

Very large
Few

Few
Fair
Few
Good
Few

13

7
6

• 4
13

13

6

11

W.
E. S.

s.

F.

F.
E. S.

F.

W.
L. W.

E.
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Tables Showing the Yield of Apples, Etc., in lSS6—{Coviinved.)

NAME, Yield in 1896.

Fallawater
Fall Pi|)pin

Fall Queen, see Haas.
Fall Queen, see Buckingbam.

Fall Wine
Fnnieiise -•

Fiimily
Fanny
F.nri

Fausfs Rome Beauty, see Rome Beauty.

Feivlinand
Fishkill

Flory-
Fourth of July
Frank, see Clienaugo Strawberry.

French Pippin
Gardener, see Mother.

Gideon
Gitleon No. 7

Gideon No. 30

Gideon Sweet
Gillett's Seedliiifj, see Rome Beauty.

Gladstone
Glass Green
Golden Medal
Golden Russet
Golden Sweet
Golden White
Gracie
Grand Dulce Constantine
Grandmother
Grand Sultan
Gravenstein
Gray Apple, see Pomme Grise.

Green Newtown Pippin
Greenville •

Green Vandcvere, see Vandevere.
Grimes Golden
Groscoe Sclenka Gruner

Gros Fomier, see Haas
Haas
Hagloo
H artford Rose
Hasl<ell Sweet
Haywood
Heidorn •

Hicks
Holland
Holland Pippin, see Holland.
Hominy, see Sops of Wine.
Haas or Horse, see Haas.

Howard Aport
Hower or House, see Fall Wine.
Howes Russet, see Roxbury Russet.

Good
Very large.

Good
Good
Good
Few
Very larce

Few
Few
Very large
Few

Few

Very large,

Very large
Fair ...

Good ,

Fair
Fair
Very large
Good...'..,

Few
Fair
Large
Few
Few
Few^
Good

'mi, 94J Z

Fair .

Good.

Very large.

Good

Good
Good
Few
Very large,
Few
Few
Good
Few

Fair

13

13

13

13

7

13

4

13
13

8

13
fl3

13

9

13

13

6

12

L. W.
F.

F.
F.

E. W.

W."
F.

F.
E. F.

F.

F.
S.

E. S.

W.

s.

E. S.

W.
L. W.
E. F.
E. F.

E. F.
S.

F.

E. S.

F.

L. W.
W.

E. W.
E. S.

F.

S.

F.
F.
L. W.
S.

E. S.

E.W.

E. F.
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[Table Showing the Yield of Apples, Etc., in 1896—{Co7itinued.)

NAME.

Hubbai'dstoii Nonesuch
Hiu-lbut
Hurlbut ISlripe, see Hurlbiit.

India II

Jackson Apple, see Chenango Strawberry.

Jacob's Sweet
Jeffei'ies

Jersey Sweeting
Jeweft Fine Red
Jonatlian
Jonathan Buler
Jones Seedling

Juli/ Apple, see Primate.
July Cluster
July Pippin, see Early Harvest.

Kal kidoxiskoe -

Kansas Greening
Kansas Keeper
Karabawka
Kentucky Pippin, sec Hen Davis.
Kentucky Queen, see Buckingham.

Keswick
King, see Tompkins King.
Kiny of Tompkins Co., see Tompkins King

Kittageskee
Lady Heuniker »

Lady Sweet
Landon
Lankturd
Larye White Jnneating, see Early Harvest.

Late Dutchess
Lawver
Lima, see Twenty-Onnce.

Long-field

Longworth
Lord Nelson, see Blenheim.

Lou
Lyman''s Pumpkin Sweet, see Pumpkin Sweet.

Magog Red Streak <

Maiden Blush
Mann

Marietta Russet, see Roxbury Russett.
Maryland Queen, see Haas.

Mcintosh Red
McMahan's WLite
Meliuda
Melon
Melonen
Meilott
Menagero
Milding
Milligen
Missouri Pippin

Yield in 1890.

Few
Very large,

Few

Very large.

Good
Good
Very large.

Very large.

Fair
Fair

Few

Pair
Very large.

Very large
Few

Good.

Good.
Good.
Fair .

Few .

Few .

!3 = 5f

Good
Very large.

Few .

Good

Few .

Good
Fair ,

Few

Very large

.

Good .....

Few
Good
Fair
Few
Few
Fair
Very large

Iiarge.

10
13

8

13
13

13

7

13
13

13

8

4

13

8
6
13

8

8

39

12

12

E. W.
W.

W.
F.
E. F,

W.
W.
L. F.
W.

S.

F.

L. W.
L. W.
S.

E. F.

L. W.
W.
L. W.

....
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Table Showing the Yield op Apples, Etc., in 1896— (Continued.)

NAME.

Molly Whopper, see Fallawater.
Monmouth
Moou
Moore Sweet
Morgan's Favorite, see Twenty-Ounce.

Mosliier
Motlier
Mountain Sweet
Mountain Pippin, see Fallawater.

Mush Spice, see Fall Wine.
Mzeusk Sweet
Nelson Sweet
Never Fail, see Rawles Janet.

Newtoivu Pippin, see Green Newtown Pippin

New Brunswick, see Oldenburg.
Newman
New York Pippin, see Ben Davis.
Nodhead, see Jewett's Fine Red.
North American Best, see Primate.

Northern Spy •

Northwestern (ireening

Norton's Melon, see Melon.
No. 21, Voronesh, see Yellow Colville.

No. 161 M. Russian, see Birth.

No. 199
No. 228 Dept., see Vochin's Crimean.

No. 238
No. Ail Dept. Russian, see Birth.

No. 595 Russian, see Mzensh Sweet.
Occident
Ohio Pippin
Oldenburg

Ohio Wine, see Fall Wine.
Olive
Ontario
Ornament de Table
Ostrakoff

Pahncr^s Greening, see Washington Royal.

Parry White
Peach
Peck Pleasant
Peter
Petersburg Pippin, see Green Newtown Pippin

Pewaukee
Pine Stump
Piper
Pomme Grise
Pomeroy, see Lady Sweet.
Pound, see Fallawater.
Pound Sn-eet, see Pumpkin Sweet.
Powers, si-e Primate.

Pride of Texas
Prince Harvest, see Early Harvest.

Yield in 1896.

Fair
Fair
Fair

Large
Very large

Few

Large
Very large

Very large.

Fair
Very large,

Few

Few

Good
Very large
Fair

Fair .

Good .

T^arge

Fair .

Fair .

Fair .

Fair .

Fair .

Good,
Few .

Fair ,

Fi'w .

13
7

6

13
6

13

13

8
13

7
13
7

12

13

13

4

7

13

Very large.

5*^

w.
w.
w.

F.

E. W.
s.

F.

L. W.

L, W.

L. W.
L. W.

E. F.

E. S.

L. W.
E. W.
S.

W.
L. W.
E. W.
F.

E. F.
F.
W.
F.

W.

L. W.
E. W.

L. W.
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Tabi^k Showing the Yield of Apples, Etc., in 1896 — (Continued).

NAME.

Prolific Sweeting
Prussian, see Twenty-Ounce.

Pviuipkiu Russet
Pumpkin Sweet
Putnam Eusset, see Roxbury Russet.
Queen Ann, see Mother.
Queen, see Buckiuj;hain.

Rambo
Ralls Genet
Red Astrachan
Red Beitigheimer, sec Beitigheimer.

Red Canada
Red Pippin
Red Cheek Pippin, see Monmoutb.
Red Pippin, see Ben Davis,

Red Russet.
Red Statiner
Bed Vandcccre, see Vandevere
Eeinette a feuille d' Aucuiu, see Aucubaleaf

Reiuette.
Red Transparent
Reiuette de Caux
Repka

Reschesiwenskoe, see Birth.

Rhode Island Greening
Rhodes Orange
Rome Beauty
Romna
Ronk
Roxbury Russet
St. Lawrence -

St. Peters ,

Salome
Sandy Glass ^

Saukermauky
Scott Winter
Sharp
Skalanka Bogdanoft"
Small Admirable
Smelling
Smith Cider
Sops of Wine
Standard
Starbuck
Stark
Strodes Birmingham
Stump
Sugar Barbel
Summer Hagloe, see Hagloe.

Summer Red Colvilie
Sutton Beauty
Swaar
Sweet BougTi
Swenker
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Tablk Showin^g the Yikld op Apples, Etc., in 1896— (Continued).

NAME.

Switzor
Tillman Swecit

Tetofsky
'Jlioriif'Oii

Titivoka
'i'its'oka

Titus Pippin.
Tobias
Tobias Black
Tobias Pippin
Toin|)kiu8 King
Tufts
Twenty-Ounce
Vaudevere
Van Hoy No-Coro
Victoria Sweet
Vocliin Crimean
Wajj,('nei'

Walbridjie
Walker Beauty
Wallace Howard

fVaslihif/ton, see Soi)s of Wine.
Wasliiiigton Royal
Washington Strawberry
Wealthy
Western Beanty
Wliite Canada Pii»;>iu

White Doctor
Wiiite Pigeon
White Pipjiin

White Znrdel
White Vandevere, see Vandevere.
Wells, see Dominie.
irUliamn' Early, see William Favorite.

William Kavorite
IViUiani lied, see William Favorite.

William Prince •

Wine Kiibets
WiiuiHap

Winter Blush, see Fallawater.
Winter Queen, see Buckingham.

Wolf River
Workaroe - -

Yellow Bellih.wer
YidlowColville
Yellow- Forest
Y(dlow Transparent
Yopp Favorite
York Imr>erial
Zolotoreff

Yield in 1896.

Few
Very large.

Fair
Few
Very large.
Fair
Few
Few
Few
Very large.

Very large
Good
Good
Good
Few
La rge
Fair
I^iiige

Very large,

Few
Fai r

Very large.

Good
Very large.

Very large.

Few
Very large.

Fair
Good
Fair

Few

Ckai! AI'PLKS.
Blood Red..
Briar Sweet

Fai r

Few
Very large.

Good
Few
Very large.

Good
Few
Very large.

Very large.

Good
Few

^^•'

13
13
4

6
13

6

8

Fair ..

Large

E.F.
W.
E. S.

K. F.

E.'wl

E. W.
E. W.
W.
F.

W.
L. W.
E. W.
E. S.

L. W.
L. W.

7
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Tablk Showing the Yield op Apples, Etc., in 1896

—

(Concluded),

NAME. Yield in 1896.

at.
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List of Pears in Station

Seedlings.

Angel.

Aingouleme.

Anjou.

Anna Nellis.

Ansault.

Arkansias Mammoth.

Assomiption.

Autumn Bergaraoft (No. 122).

Ayer No. 1.

Dartlett.

Dartseckel.

Bessemianka.

Bezi de la Motto.

Bon Chretien Fred Baudry.

Bordeaux.

Bosc.

Boussock.

Brandywine.

Briffont.

Briginais.

B. S. Fox.

Buffum.

Centennial.

Chinese Sand.

Clairgeau.

Oocklin.

Ooles.

Colonel Wilder.

Columbia.

Cornel:.

Cornice.

Congress.

Craig.

Crow Choice.

Dalmyo.

Dana Hovey.

Dearborn Seedling.

Dclices de Ivouvonjal.

Dempsey.

Dewey Premium.

PEARS.

Orchard in 189G, not including Station

Directeur Alphande.

Dix.

Dr. Hoskius.
:

Dr. Farley.

Dorseit.

Dula.

Early Bergamot.

Early Harvest.

Easter Beurre.

Ellis.

Elsa.

Bmile de Heyst.

E. No. Jfl.

Esperen.

Exeitier.

Fitzwater.

Flat Bergamot.

Flemish Beauty.

Fiondante de Autonme.

Fouidante de Bihorel.

Fortunes Boisselot.

Frederic Clapp.

Gtakovsky.

Cans.

Gianisel Seckel.

Garber.

Giffiard.

Goodale.

Grand Isle.

Henry.

Hosenscheuck.

Howell.

Idaho.

Japan.

Ja.pan Golden Kusset.

Jaques Molet.

Jlinka.

Jones.

Josephine de Malines.

Kieffer.
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King.

Klngsessing,

KinsmaiD.

Koonce.

Kurskaya.

Dady Olapp.

Lamartiue.

Late Bartlett.

Lawrence.

Lawson.

Le Conte.

Lemon,

Le Lectier.

Liegel.

Liroberlwig.

Lincoln.

Lincoln Coreless.

Little Gem.

Long.

Longicorth No. 1.

Lucy Duke.

Macomber No. 6.

Madam Hemmingway.
Madam Millet,

Madam Ti-^yve.

Madam von Siebold.

Manning Elizabeth.

Marie Benoist.

Marshall.

Maurice Desporti^'S.

Maynard.

Rliriam.

MIount Vernon.

Nickerson.

No. Jf39.

Old Orassane.

Oliver Des Serros.

Ontario.

Osband Summer.

Passans du Portugal.

P. Bian-y.

Peffer.

Peffer No. 3.

Pitmaston Duchess.

Pound.

President Drouard.

Bavenwood.

Raymond de Montlaur.

Refreshing.

Ritson.

Rutter.

St. Crispin.

Seckel.

Seneca.

Sheldon.

ShuU.

Slutsk.

Stout.

Sudduth.

Superfin.

Theresa Appert.

Triomphe de Touraine.

Tyson.

Ulmer Butter.

Urbaniste.

Van Gott.

Vermont Beauty.

Victor.

v. 22.

White Doynn6.

Wilder Early.

Winter Nellis.

W. 23.

Youngken Favorite.

Zuekerbim.

QUINCES.

List of Quinces in the Station Orchards in 1896.

Borgeat.

Champion.

D'Alger.

Fuller.

Meech Prolific.

Missouri Mammoth.
Santa Rosa.

Sweet Winter,

A'an Deman.
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APRICOTS.

None of the Apricots in the Station Collection fruited in 1896

for the fruit-buds were killed the previous winter. The follow-

ing is a list of varieties which were growing at this Station in

1896:

Alexander.

Alberge Montgamet.

Black.

Bongoume.

Budd.

Cathai-ine.

De Coiilange.

Early Moorpark.

Golden Russian.

Hiarris.

Hubbard.

Japan.

Ivarge Early.

Moorpark.

Oullin Eai-ly.

St. Ambroise.

Shense.

Smith Triumph.

Uvadale.

Victor.

CHERRIES.

'None of the Sweet Cherries fruited at this Station in 1896

because the fruit-buds were winter-killed. Some of the Sour

Cherries bore very well. The following is a list of the varieties

grown at the Station in 1896:

Abbesse de Orgnies.

Amarelle Bunt.

Auburn Duke.

Bay-State.

Bessarabiau.

Begarrean.

Black Mastodon.

Black Tartaiian.

Brussieler Braime.

Catskill.

Oerise de Ostheim.

Cleveland.

Coe Transparent.

Double Na,tte.

Do'wner Late.

Dyehouse.

Early T/amaurie.

Early Purple Guigne.

Early Richmond.

Emi>ress Eugene.

English Morello.

Esel Klrche.

Florence.

George Glass.

Governor Wood.

Heart Shaped Weichsel.

Hoke.

Ida.

King Amarelle.

Knight Early Black.

Date Duke.

Lithaur Weichsel.

Luelling.

Lutovka,

May Duke.

Mercer.

Mezel.

Montmorency Ordinaire.

Napoleon.

Orel 23.
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Orel 26.

Orel 27.

Ostheimer.

Rieue Hartense.

Rockport Bigarreau.

Rostraver Bigarreau.

Koyal Duke.

Schmidt Bigarreau.

Sklauka.

Spate Amiarelle.

Sparliawk Honey.

Station Seedling.

Transcendent.

Vilne Sweet.

White BigaiTeau.

White Caroon.

Windsor.

Wragg.

None of the Peaches in

for the fruit buds were all

of Peaches growing in the

Alberge Yellow.

Alexander.

Alexandra.

American Apricot.

Amsden.

Atlanta.

Babcock.

Bailey.

Beatrice.

Bishop Early.

Blood (Dwarf Japan).

Bokara No. 1.

Bokara No. 2.

Bokara No. S.

Brigden.

Butler Late.

Oauibrian.

Capt. Eads.

Caroline Beauty.

Catharine Cling.

C. Cling.

Chairs Choice.

(.'liaiiipion.

Champion No. 1.

Chapman.

Chinese Free.

Columbian.

Conkling.

19

PEACHES.

the Station Collection fruited in 1896

winter-killed. The following is a list

Station Orchards in 1896:

Connett Early.

Cooledge.

Crawrurd Early.

Crawfoi'd Date.

Crosbey.

Diamond.

Dr. McGill.

Early Champion.

Eiarly Charlotte.

Early Free.

Eai'ly Rivers.

Elbert a.

Ellison.

Floss.

Ford Choice.

Foster.

Fox Seedling.

G and A.

Globe.

Gold Drop.

Goshawk.

Haines Early.

Hale Early.

Henrietta Dandon.

Hyatt.

Hill ChUi.

Hyncs Surprise.

Japanese Early.
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Jenny Worthen.

Jones No. 3^.

Kalamazoo.

Ki'bby Grolden,

Knowles Hybrid.

Lemon Free.

Lewis.

Lorentz.

Magdala.

Malta.

Miarcella.

Midseason Favorite.

Millhisen.

Moore Favorite.

Moore Seedling.

Mountain Rose.

Myers Seedling.

New Pi'olific.

North China No. 2.

Northern Apricot.

No. 117U.
No. init5.

No. 11746.

Ostnander Early.

Ostrander Late.

Patterson.

Paul Boynton.

Pendleton.

Picquet Late.

Pratt.

Pride of Idaho.

Princess of Wales.

Prize.

Red Cheek Meloooton.

Reeves Favorite.

Rivers Early York.

Royal George.

Saint Marie. .

Salway.

Sargent.

Scruggs.

Sneed.

Stark Heath.

Stevens Rareripe.

Steicart No. 1.

Stewart No. 2.

Stump the World.

Summer Snow.

Surpasse Melocoton.

Susquebanna.

Thurber.

Triumph.

Tyhurst.

Uitah Free.

Wiager.

Walker.

Washington.

Wheatland.

Wiljder.

Willett.

Wonderful.

Woodman Choice.

Yellow St. John.

Yenisi. Total, 124

PLUMS.

The experience of the past season brought out very clearly

the superiority of native Plums in hardiness of fruit-bud when

compared with European or Japanese sorts. Many of the native

varieties bore good crops in 189G; none of the Japanese kinds

fruited except the Ogon, which bore one fruit, and that was

imperfect; some of the European kinds bore a few scattering

fruits, but many of them had no fruit. The fruit-buds were

formed in abundance the previous season but, as already stated,

they were nearly. all winter-killed, except those of native varie-

ties.



New York Agricultural Experiment Station. 291

The following is a list of Plums growing in Station Orchards

in 1896, not including Station Seedlings:

Abundance.

Arch Duke.

Ai-kansas Lombard.

Autumn Compote.

Bailey.

Bavay Greien Gage,

Belgian Purple.

Belle de September.

Berckmaus.

Blaekman.

Black Prune.

Botau.

BotanJcio No. 1.

Bouloff.

Bradsbaw.

Bryanston Gage.

Burba-nk.

Obabot.

Charles Downing.

Cheney.

Cliugstem.

Coe Golden Drop.

Copper.

Czjai".

Dame Aubert.

De Caiiadeuc.

Desoto.

Diamond.

Duane Purple.

Early Orange.

Early lied.

Empire.

Engre.

Field.

Eoresit Garden.

Forest Rose.

Freestone Damson.

French Damson.

Frogmore Damson.

Garfield.

General Hand.

Georgeson.

German Pi-une.

Giant Prune.

Giold.

Golden Beauty.

Golden Gage.

Goliath.

O. No. Jflf Jones.

Guii,

Grand Duke.

Guthrie Date.

Hale.

Hammer.
HaiTiet.

Hatanliio.

Hawkeye.

Hudson River Purple.

Huling Superb.

Hungai-ian.

Hunt No. 1.

Htytankio.

Ickworth Imperatrice.

Imperial Gage.

Italian Prune.

Japan Seedlini/.

Jefferson.

Ken*.

King of Damsons.

Kirks.

Dafayette. ,

Date Black Orleans.

Lincoln.

Lombard.

Long Fruit.

Lucomb Nonesuch.

Maquoketa.

Mariana Seedling.

Mariana.

Marcus.

Miaru.

McLaughlin.
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Merunka,

Middleburg.

Mikado.

Miller Superb.

Milton.

Miner.

Minnesota.

Missouri Apricot

Mogul.

Moldovka.

Mouareb.

Monroe.

Moore Arctic.

Moreman.

Myrobolan.

Newman.
New Ulm.

Niagara.*

No7-mand No. 1.

Normand No. 2.

Normand No. 3.

Normand No. 4-

Normand No. 5.

Normand No. 6.

Normand No. 7.

Normand No. 8.

Normand No. 9.

Normand No. 10.

Normand No. 11.

Norm,and No. 12.

Normand No. 13.

Normand No. L'f.

Normand No. 15.

Normand No. 16.

Normand No. 17.

Normand No. 18.

Normand No. 19.

Normand No. 20.

Ocheeda.

Ogon.

Orange.

Osicego (Pond Seedling).

Oulin Golden.

Palatine.

Paragon-

Paul Earliest.

Peter Yellow Gage.

Pilot.

Poole.

Pond Seedling.

Pottawattamie.

Prairie Flower.

Prince Engelbert.

Prince of Wales.

Pringle Blue.

Pringle Purple.

Prune D'Agen.

Prunus Pissardi.

Prunus Simoni.

Purple Egg.

Quackenboss.

Quaker.

Reed.

Riene Claude de Hathani.

Riene Claude Violette.

Robinson.

Rockford.

Rollingstone.

Royal Hativo.

Ruby.

Saint I>awi'enee.

Satsuma.

Saratoga,

Saunders.

Seedling No 2.

Shiro Smomo.

Shippers Pride.

Shropshire Damson.

Simpson.

Smith Orleans.

Smith Prune.

Sophie.

Spaulding.

Spleuaor.

Stanton.

Strawberry.

Stoddard.

Sweet Damson.

Tobias Gage.

Transparent.
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Uchl Benl. Willard.

Ungarish Prune. Wolf.

Union Purple. World Beater.

Victoria. Wyant.

Warner Late. Wyzerka.

Wastiington. Yeddo.

Wayland. Yellow Egg.

Weaver. Yellow Gage.

Weedsport German Prune. Yellow Japan.

White Kelsey. Yellow Voronesh.

White Nicholas. Yosebe.

Wickson. Youngken Golden.

Wild Goose.

GRAPES.

S. A. BEACH.

Some of the newer varieties of grapes which have fruited in

the Station vineyards are described below; comment is also made

on a few older and better known grapes and references are given

to the reports of varieties which have been noted in previous

publications of this Station.

The botanical classification of a variety is indicated by an

italicized abbreviation of the name of the species to which it

belongs.*

A hybrid is indicated by an " X " separating the names of the

species of which it is the offspring; thus, vin. X Lah. indicates a

hybrid of vinifera fertilized by Labrusca. When it is known to

which of the two species the female parent'belongs, this parent

is named first.

When a hybrid is more closely related to one species than to

any other this relationship is indicated by an " X " following

The following abbreviations are usfd, viz.: Lab. for Lahruxca, L. the wild Fox grade*;

vidp. for vnlpina. L. {riparia. of >Ix.), th^ wild grape of the river banks ; cand. for candican
Engel., the Mnstin? graoe of Texas; cett. for cB^tivali^, Ms , the wild Suiimer grape; vin. for

vinifera, L., the (Miltiva.ted <rrap-! of Europe; Lin. for Lincecninn, Buck , the Post oak erape

of Tex IS ; Bowq for Bonrquiainn'i, Mun. a-id rap. far rupentris, Scheele, the Rock or Sand
grape of Western Mississippi Valley and Texas.



294 Report op the Horticulturist of the

the name of the species to which it is most closely related; thus,

'-Lab. X '' shows that the hybrid is most closely related to the

Labrusca species.

The names of the species represented in a hybrid are also

frequently given in parentheses following the name of the hy-

brid; thus, Bailey, [Lab., Lin. vulp.) indicates that the three

species named are represented in the parentage of this variety;

Brighton, Lab. X {Lab., Tin.) indicates that Brighton is a hybrid

of Labrusca, and vinifera, with more of Labrusca than of vinifera

blood.

Synonyms are printed in italics and inclosed in parentheses.

Antoinette. — ^o^- A seedling of Concord, originated by T. B.

Miner, Linden, N. J. Bunch small to medium, compact, some-

times slightly shouldered. Berry medium, round, light yellowish-

green with white bloom; skin thin, tough; pulp rather tough,

moderately juicy, does not release the seeds readily, nearly sweet,

vinous, agreeable flavor, good quality. Vine fairly vigorous.

Has not shown sufficient merit here to justify its being recom-

mended for trial.

Grein Golden.

—

Vul. Lab. A seedling of Taylor, originated by

N. Grein, Hermann, Mo. Received from Bush and Sons and

Meisner, Bushburg, Mo., 1893. Cluster attractive, medium to

large, compact, often shouldered, conic; berry above medium,

round, pale greenish-yellow, or yellow, with white bloom and

often a decided pink shade; skin thin, tender; pulp moderately

tender releasing the seeds readily, very juicy, mild sub-acid,

vinous. It resembles Elvira somewhat in flavor, but like that

variety it lacks the high quality desirable in dessert fruit. Vine

a vigorous grower and })roducod a good crop of fruit this season.

Hopkins. — Lin. X Bourq. Vine vigorous and productive.

Claster large, very compact, often shouldered, conic; berry bekw
medinm, I'ound, dull black vrith thick bluish bloom. The numerous lariro

seeds form a large part of the berry. Skin thick, tough; pulp tough, mod-

erately juicy; juice colored, mild sub-acid, vinous, good flavor, fair qual-

ity; clusters often wither as soon as ripe and soon decay. Is perfectly

able to fertilize its own blossoms. Not desirable for this section.
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Leader. — This variety was introduced by the Storrs Harrison

Co., Painesville, O. It is a chance seedling. As grown here it

lacks in vigor of vine and attractiveness of the cluster.

Bunch medium, often slightly shouldered, very loose; berry round,

medium size, good yellow with white bloom and sometimes a shade of

pink; pulp juicy, sweet, except at center, rather tough, not parting easily

from the seeds, vinous flavor, good quality.

Marie Louise. — Originated by Theophile Huber, Illinois City,

111. Parentage unknown. A yellowish-green grape of very good

quality but only medium in size and less attractive in appearance

than such kinds as Niagara, Diamond and Pocklington. It has

not been tested long enough to decide as to its productiveness.

Bunch medium size, rather loose, sometimes slightly shouldered. Berry

medium, round, pale yellowish-green, with white bloom; pulp tender, juicy,

sprightly, somewhat vinous flavor, very good quality, separates readily

from the seeds. Ripens about with Worden. So far as tested does not

seem to be worthy of disseminating.

Randall.— Received for testing, in 1893, from Peter Henderson

& Co., New York. It proves to be identical with Agawam.

Trash.— Received for testing, in 1893, from Peter Henderson

& Co., New York. It resembles Brighton very much.

The following is a list of grapes growing in Station vineyards

in 1896, not including Station seedlings:

Adirondack. Berckmans.

Agawam. Bertha.

Aledo. Big B. Con.

Alexander "Winter. Big Extra.

Alice. Big Hope.

Amber. Black Eagle.'

Amber Queen. Blanco.

Ambrosia. Brighton.

America. Brillianit.

Aminia. Brown.
Antoinetite. Burnet.

Arkansaw. Burrows.

August Giant. Butler No. 1.

Bacchus. Canada.

Bailey. Canonicus.

Barry. Oairmain.

Beagle. Catawba.
Bell. Cayuga.
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Caywood No. 50.

Centennial.

Chambrill.

Champion.

Chandler.

Chautauqua.

Clevener.

Clinton.

Coehee.

Colerain.

Columbia.

Columbian.

Concord.

Cortland, see Champion.

Cottage.

Cranee.

Creveling.

Croton.

Daisy.

Delaware.

Denison.

Diamond.

Diana.

Dr. Collier.

Dr. Hexamer.

Dr. Warder.

Downing.

Dracut Amber.

Duchess.

Early Dawn.
EJarly Golden.

Early Market.

Early Ohio.

Early Victor.

Baton.

Eclipse.

Edmeston.

Eldorado.

Elsinburgh.

Elvibach.

Elvioaiid.

Elvicand.

Elvira.

Emerald.

Emma.
Empire State.

Essex.

Esther.

Etta.

Eumedel.

Eumelan.

Faith.

Pern Munson.

Fox Grape.

Gaeirtner.

Geneva.

GerUg No. 2.

GerUg No. 10.

Glenfeld.

Gold Coin.

Gold Dust.

Golden Grain.

Governor Ross.

Grein Golden.

Guest No. 1.

Harriet.

Hartford.

Hayes.

Helen Keller.

Herald.

Herbert.

Hercules.

Herman Jaeger

Hopican.

Hoplvins.

Earner No. 1.

Hosford.

Illinois City.

lona.

Isabella.

Isabella Seedling.

Janesville.

Jefferson.

Jessica.

Jewel.

Juno.

Kensington.

Kentucljy.

Lady Washington.

TiCader.

Leavenworth.

Ldndloy.
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Lindmar.

Linn.

Little Blue.

Livingston.

Long John.

Lucile.

Lutie.

Mabel.

Magnate.

Marie Louise.

Mai'ion.

Marvin Seedling.

Mary Favorite.

Massasoit.

Mathilde.

Masatawney.

Mendota.

Merrimack.

Metternich.

Mills.

Missouri Riessling.

Monroe.

Montefiore.

Moore Early.

Nectar.

Niagara.

Noah.

Northern Muscadine.

Norwood.

Olita.

Omega.

Oneida.

Opal.

Osage.

Ozark.

Paradox.

Paragon.

Peabody.

Pearl.

Perfection.

Perkins.

Poeklington.

Poughkeepsie.

Prentiss.

Presley.

Profitable.

Pulaski.

Pulliat.

Reagan.

Rebecca.

Red Bird.

Red Eagle.

Regal.

Requa.

Rochester.

Rockwood.

Roenbeck.

Rogers No. 5.

Rogers No. 13.

Rogers No. 2Jjf.

Rogers No. 32.

Rommel.

Roscoe.

Rupert.

Rustler.

Rutland.

R. W. Munson.

Salem.

Secretary.

Senasque.

Shelby. '

Shull No. 2.

Standard.

Superb.

Telegraph.

Thompson No. 2.

Thompson No. 5.

Thompson No. 7.

Triumph.

Ulster.

Vergennes.

Victoria,

Viti» Aestivalis.

Vitis Arisonica.

Vitis Berlanderi.

Titis Bourquiniana.

Yitis Candicans.

Yitis Champini.

Yitis Cinerea.

Yitis Cordifolia.

Yitis Doaniana.

Yitis Heterophylla.
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Yitis Labrusca.

Vitis Lincecumii.

Vitis Monticola.

Vitis Romancti.

Vitis Rotundifolia.

Vitis Rubra.

Vitis Rupestr.is.

Vitis Solonis.

Vitis Vinifera.

Vitis Virginiana.

Vitis Vulpina.

W. B. Munsoin.

Wheaton.

White Imperial.

White Jewel.

Wilder.

WiBchell.

Witt.

Woodruff Red.

Worden.

Wyoming Red.

CURRANTS.

S. A. BEACH.

The winter of 1895-6 was so severe that the fruit-buds of cur-

rants were killed to a considerable extent. On this account the

yield was much less than usual. The following lists give the

average yield in pounds per bush of those kinds which were

planted in 1888, except where otherwise stated; also their aver-

age yield for the last four years for red and black varieties and

for the last three years for the white kinds.

Black Currants.
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Yictoria Black which was planted in 1894 came into bearing in

1896. This seems to be a variety worthy of special notice. It

yields large clusters of very large fruit, good in flavor and quality.

It has not been tested here long enough to justify an opinion as

to its productiveness.

Native Currants.

The varieties of the native Missouri currant, R. aureimi, Pursh,

such as Crandall, Jelly, etc., gave no yield to amount to anything

in 1896.

Red and White Currants.

NAME.

Cherry
Eclipse *

Fay
Londou Red
Mills No. 2o\
North Star *

Prince Albert .

Red Dutch
Versaillaise
Victoria
Wilder*
Caywood White ...

Champion
Marvin White* ...

White Dutch
White Grape
White Versaillaise
Gloire dcs Sablotis

Average Yield Pkr
Bush in Pounds.

Comparing these records with those published in the last

annual report, it appears that among the red and white kinds

Prince Albert still leads in the average yield since 1892; London

Red stands second and Victoria third, the same as before. These

three varieties also proved the most productive after the severe

winter of 1895-6.

* Planted 1892. t Planted 1891.
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The following is a list of currants on Station grounds in 1896,

not including Station seedlings:

Black—
Ribes nigrum, L.

Baldwin.

Black Grape.

Champion.

Common Black.

Lee.

Naples.

Prince of Wales.

Saunders.

Saunders No. 2.

Victoria.

Red and Wliite—

Ribes rubrum, L.

Caywood Seedling.

Champion.

Cherry.

Eclipse.

Empire.

Fay.

Glorie des Sablons.

Gondouin White.

Knight Improved.

Knight Sweet Red.

London Red.

Mai"vin White.

Mills No. 20.

Mills No. 22.

Mills No. 28.

Mitts No. 29.

Moore Ruby.

North Star.

Prince Albert.

Red Cross.

Red Dutch.

Ruby.

Starrs and Harrison No. 1.

Versaillaise.

Victoria,

Pomona.

Purity .>

White Dutch.

White Grape.

White Imperial.

White Versaillaise.

Wilder.

ITative Missouri Currant—

;

Riben auniiii, 1 ui>h.

Crandall.

Jelly.

Missouri Large Fruited.

Utah Golden.

Other Species—

Ribes floridtim, L'Her.

Missouri Sweet Fruited.

Ribes Gordonianum.

Gordon.

Ribes sanguineum, Pursh.

Red flowering.

GOOSEBERRIES.

S. A. BEACH.

Comparison of Native with European Varieties.

Names of classes.—The Pale Red, Houghton, Downing and other

similar gooseberries which are commonly grown in American

gardens are descended, either wholly or partly, from wild or

native species, and so may be properly called American varieties.
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The foreign kinds as well as their seedlings that have originated

in this country are properly called European gooseberries. As a

class they are often called English gooseberries because so many

of them have originated in England, but fine varieties of goose-

berries are grown in other parts of Europe, and this designation

of the class is objectionable.

Size of fruit.— Some of the European kinds bear the largest

gooseberries known and, as a class, they yield much larger fruit

than do any of the American sorts. Compare plate XIV, which

shows the natural size of the fruit of some varieties of the Amer-

ican class, with plates XV to XX inclusive, which show the

natural size of some European sorts, European gooseberries

have been grown here which measured over one and a half inches

long and an inch thick, and this is not an extraordinary size for

some varieties. The fruit of the Downing, a well-known Ameri-

can sort, averages about three-quarters of an inch in diameter,

and that is large for an American gooseberry. At gooseberry

shows in England, single specimens weighing over an ounce and

a half avoirdupois have been exhibited. The large fruit sells

better in market than the small fruit, as may be seen by examin-

ing the market quotations for 1896, given on a subsequent page.

Color of fruit.— The European varieties possess another advan-

tage in having a much wider range of colors than do the Ameri-

can kinds. They may be either dark red, dull green or clear

yellow, or they may vary through various combinations and paler

shades of these colors to nearly white, while American varieties

show only green or red in the colors of their fruit. Some of the

latter, as Houghton, have fruit of a beautiful clear red color that

is unrivalled by any of the European gooseberries that I have

seen.

Marlceting the green fruit.— The gooseberry holds a unique posi-

tion among cultivated fruits because its fruit may be marketed

either green or ripe. The large European gooseberries reach

marketable size for unripe fruit somewhat earlier than the

American kinds do, and this gives them another advantage over

American gooseberries, for the early prices are usually much
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better tliaii tbose which rule after the bulk of the crop is ready

to market. The accompanyiug market quotation s< taken from the

Rural Neiv Yorker and the American Gardening give some idea

of the prices at which gooseberries sold in the New York market

1896. See page 303.

In some localities the most of the gooseberry crop is marketed

unripe. Some growers strip the green fruit from the bushes,

which can be done very rapidly, run it through a fanning mill to

free it from leaves, twigs, etc., and then pack it in baskets for

market. The reasons advanced in favor of marketing gooseber-

ries unripe are: (1) The hard green fruit is not as easily injured

in picking and packing as the pulpy ripe fruit is and it will stand

transportation better. (2) The fruit that is allowed to ripen on

the bushes is exposed longer to attacks of sun scald and mildew

and, should long continued rain follow a period of drought, the

riiDening fruit is liable to crack and spoil. (3) The ripening of

the fruit and seed is an exhaustive process from which the bush

is partly relieved when the fruit is marketed green. (4) The pro-

ceeds from the green fruit usually compare favorably with the

proceeds from the ripe fruit, although the large ripe English

varieties sometimes bring the highest prices of the season.

Marketing the ripe fruit.— The European gooseberries have

another advantage in that they are preferred to American kinds

at fruit preserving establishments where they are made into jam.

The reason for this preference, I suppose, is because the jam

made from them resembles more closely the article put up by

English firms which already has a well-established reputation.

The fact is, the American kinds have a thinner skin and more

delicate flavor than the European kinds and fully equal or are

superior to them in quality. According to the following market

quotations the large ripe English gooseberries commanded from

two to three cents more per quart than did the large ripe Down-

ing fruit.
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Hardiness and productiveness.—A comparison of English and

American gooseberries would not be complete without some ref-

erence to their relative productiveness, hardiness and freedom

from diseases.

Currants and gooseberries are commonly classed among the

hardiest fruits of the temperate zone, but the unusually severe

winter of 1895-6 injured their buds in various sections of the

state so much that the crop of fruit the following summer was

a partial failure, although in other portions of the state they

yielded a full crop. It was noticeable that the European varie-

ties of gooseberries were injured more than the American varie-

ties at this Station and similar observations were reported

from other places. The following table gives a statement as the

average yield per bush in 1896 of some American and European

varieties which were planted here in 1888. The average yield

per bush for the past four seasons is also given for the purpose

of showing the comparative productiveness of these varieties

here.
European Class.

Chautauqua
Crown Bob
Bagwell's No. 1

Golden Prolific

Industry
Pnyallup
Trinmph
Wellington Glor.v

Whitesmith

American Class

Crystal
Downing
Himghtim
Mountain
Pale Red
Pearl
Smith (Improved)

Average weight
p»-r bush for
1896 in pounds.

0.47

a few fruits

0.19

a few fruits

2.37
2.94
3.55
1.25

2.42

7.75
7.30

5.33

2.50

5.68
3.58

0.69

Averag-e tv-eight
pep bu'h for
fi.ur years in

pounds.

1.99

228
2.20
2.13

8.27

5.03
6.24

8.35
4.54

13.13
9 95
6.85
2.67

10.58
4.37
2.13

This table gives evidence that in the very important characters

of hardiness and productiveness the best of the American varie-

ties excel the best of the European varieties.
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Summary.—Summarizing what has been said of the two gen-

eral classes of cultivated gooseberries as to their value for

commercial fruit growing, it may be said that the European

class shows superiority in

:

1. The large size and variety of colors of thefruit.

'2. The early marhetahle con iition of the green crop. This is

an adoantage because the green fruit is not as easily injured in

handling as is the ripe fruit; it is exposed for a shorter time to

sunscald^ cracking and attacks of mildew; the early prices are

usually as good as or even hetter than the prices of the ripe fruit;

when the fruit is m'lrketed green the plant is partially relieved

^'rom the exhausting process of ripening the fruit and the seed.

3. That European varieties are preferred at fruit preserving

estahlishments.

The best of the American varieties are superior to the Euro-

pean gooseberries as a class in

:

1. Productiveness.

S. Hardiness.

3. The ease with which they may he propagated.

Jf,. Quality., delicacy offavor and thin texture of the skin of the

-^ruit.

5. Freedomfrom mildew.

Productiveness of Some American Varieties.

Some inquiry has been made among good fruit growers in

widely separated sections of the state to learn what is the aver-

age yield of gooseberries under good cultivation. Messrs. C. A.

Sharp & Co., located in Niagara county, write as follows :
" With

us the Downing has averaged about one-half ton per acre and

the Houghton about one ton. Some years they will go from 25

per cent, to 33 per cent, better, but it would be offset in other

years by a lighter yield. The above figures are about the average

for six years past."

Mr. W. D. Barns, Middle Hope, Orange county, N. Y., writes

that from 800 Downing plants set between vineyard rows in the

spring of 1892 he gathered 2,362 quarts in 1896. This he con-

20
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siders a full crop. Were the plants set 5 x 5 ft, an acre would

contain 1,742 plants, and at the rate of yield which was realized

from these plants would produce 5,143]- lbs., or a little more than

two and a half tons per acre. Mr. E. B. Lewis, Lockport, N. Y.,

reports even better results than this with the American Red

Jacket. From an acre of stooled plants, averaging about three

bearing canes per plant, he reports a yield of four tons of fruit.

For profit he would plant but three kinds, namely. Downing,

Pearl and Red Jacket.

Botanical Features of the Species from which Cultivated

Gooseberries are Derived.

Susceptibility to mildew.—The one great hindrance to the culti-

vation of European gooseberries in this country is their suscepti-

bility to attacks of the mildew, Sphwrotheca Mors-uvce. Figure 4

plate I shows a bi-anch of mildewed fruit of Industry. From the

standpoint of the American fruit grower gooseberries fall into

two classes, namely, those which suffer from the mildew and

those which do not. The former class includes all European

varieties and their American grown seedlings, or, in other words,

all varieties of the species Rihes Grossularia, L. The latter class

includes the cultivated varieties of the native American species

oxyacanthoides, L. and Gynoshati, Ij. and some hybrids between

them and the European species.

New or little known sorts are from time to time advertised

and urged for planting. Since many of them belong to the Euro-

pean class which, in this country, has always been subject to severe

injury from attacks of the mildew, and which no well informed

fruit grower cares to plant extensively unless he is prepared to

fight that disease, it is important that nurserymen and fruit

growers learn to distinguish the European species from the two

American species from which cultivated varieties have been de-

veloped, namely, B. oxyacanthoides, L. and R. Gynoshati, L.

8ome characters of the European gooseberry, R. Gi'ossularia

.

—
During the four hundred years or more that the European goose-

berry has been cultivated hundreds of named varieties of that



PLATE XII.

Figure i.—Whitesmith, Tree Form,

9 Years Planted.

Figure 2.—Pale Red, Bush Form,

9 Years Planted.





PLATE XIII.

Figure 3.—Ribes Cynoseati, 1 Years Planted.

Figure 4. -Mildew on Industry. From photo-

graph of oil painting frow fiature,

by IV. P. Wheeler.
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species have been developed. These naturally show marked

differences among themselves yet there are distinctive features

which one soon learns to recognize as characteristic of the

species. The new growth in autumn has a light gray color which

gradually changes to the dark gray or dull brown of the older

wood. The bushes are usually stocky with upright, straight,

thick branches as shown in figure 1, plate XII, and figures 1 to 4,

plates XXII and XXIIl. Sometimes the branches curve slightly

or droop but they never assume the graceful habit of the Ameri-

can oxi/acantkoides'with its slender arching or drooping branches

as illustrated in Pale Red, see figure 2, plate XII, neither do they

resemble the Cynoshati which has tall slender canes with slender

spreading branches and drooping branchlets. Figure 3, plate

XIII, shows young bushes of this species. When full grown

they are taller than either of the other species referred to, often

being from three to four feet high.

The European species usuallj^ bears from one to three light-

colored spines at the base of the leaf which are generally large

and thick, as shown in the accompanying cut of a Chautauqua

leaf, see figure 1, and sometimes smaller spines are scattered

irregularly along the stem. Spineless varieties of this species

have been recently placed on the market, in which the spines

are represented by mere bristles or are altogether wanting. Such

instances are quite exceptional, however, and can not be called

characteristic of the species. The leaves, which are often clus-

tered, on short side branches or spurs, are glossy on the upper

surface, rather thick, roundish, one or two inches wide, with

from three to five lobes as shown in figure 1. The fruit, see

plates X'S^ and XXI, is from one-half inch to an inch or more in

diameter, smooth or bristly, and red, green, yellow or nearly

white in color. The greenish drooping flowers, one-fourth inch

in diameter, h-dxo purplish, reflexed, pubescent calyx lobes and

pubescent ovary and peduncles. The latter are short, one to

three flowered and one to three bracteate about the middle.

Some characters of the American species R. oxijacanthoides.—
The American species oxyacanthoides, which is represenlcd in
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cultivation by Pale Red, figure 2, plate XIT, has thinner smooth

leaves, lobes plaited and toothed and leaf stalks hairy and a

little rough. In autumn the bark of the new shoots is of a pale

straw color; the two year old bark is gray, and as it peels off

it leaves the smooth reddish brown bark of the older canes.

The spines when present are commonly short and borne si ugly

beneath the axil of the leaf, or smaller ones may be scattered

irregularly along the stem. The fruit is small to medium in size,

smooth, of a clear reddish green color deepening to purple when

fully ripe. The greenish flowers, one or more on very short ped-

uncles, have a smooth ovary, and the style and stamens are

hardly longer than the bell-shaped, smooth calyx. Houghton,

which is one of the best known varieties of this species, has

stronger and more numerous spines than are typical; see figure 2.

Downing, a seedling of Houghton, has shorter spines and leaves

plaited or folded towards the midrib and main veins more like the

typical oxyacanthoides, see figure 2, but the characters of its pure

seedlings have proved it to be a hybrid between this species and

Grossularia. Its hybrid origin is indicated by its shorter and

thicker buds and spines and its rather stout, scarcely curving

canes. Smith (Improved), Pearl and the American Red Jacket

are also considered hybrids between this species and the Euro-

pean species. Pale Red is probably the best type of this species

found among the named varieties.

Some characters of the American species GynosMti.—The goose-

berry Vv^hich is most commonly found wild in many portions of

New York state has rather large fruit for a native species.

The fruit is dull brownish-purple when fully ripe; skin thin and

almost always prickly; pulp dull dark green, good in quality,

pleasant flavored. This species, R. Cynoshatl, L., is characterized

by tall or sprawling bushes, see figure 3, i)Iate XIII, as described

on page 307. The young canes for some distance from the ground

are thickly covered with prickles or bristles. The bark of the

new growth becomes reddish-brown as autumn approaches, as

also do the long thin spines which are usually found singly uu-
/^



Figure i.—Leaf of Chautauqua.
(R. Grossularia, L.

)

Figure 2.

—

Leaves of Houghton {R. Oxyacanthoides, L.) and
Downing {hybrid of R. Oxyacantkoides by R. Grossularia).





Figure 3. —Leaves of Ribes Cynosbati and Mountain
{hybrid of R. Cynosbati by R. Grossidaria).
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der the rather long and slender pointed leaf buds, see figure 3.

The downy leaves, one to two inches in diameter, and borne on

slender leaf stalks, are roundish, slightly heart-shaped with from

three to five rather blunt lobes.

So far as I know there is only one cultivated variety which has

been derived from this species, namely, the Mountain, and even

this is not a pure Ci/noshati, but is clearly a hybrid between it

and the European species Grossularia.

The differences between the three species described above may

be summarized as follows:
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Gooseberry Culture at this Station.

The iiivestigations of Dr. Arthur and Prof. Goff, which showed

that gooseberry mildew could be prevented by spraying with

potassium sulphide,* were made here nearly teu years ago. At

that time but thirteen kinds of gooseberries were cultivated at

this Station, and about half of them belonged to the European

species. The discovery of a remedy for the mildew aroused new

interest in the European sorts, in consequence of which the Sta-

tion in 1892 imported 187 European varieties. Since then, other

varieties of both native and European species have been secured

from various sources and pure bred seedlings, hybrids and

crosses have been originated at the Station, so that the Station

collection now contains the following:

Cultivated varieties of native species 2

Cultivated varieties, hybrids between native and European

species 17

Cultivated varieties of the European species 200

Cultivated varieties, unclassified 3

Station seedlings 259

Specimen plants of the following native species: Gpnoshati,

L., divaricatuin, Dougl., gracile, Mx., lacustre, Poir., Lobhii,

Gray, oxyacanthoides, L., Palousensis, Piper, rotundi*

folium. Mx 8

Total 489

•

These varieties are being carefully tested here in order to learn

as much as {possible concerning their value to American fruit-

growers. Although but few of them have been tried here long

enough to permit of a satisfactory comparison between them and

the kinds most commonly grown in America, yet it is thought

best to give herewith preliminary descriptions of them based on

the records which they have made at this Station. More com-

plete reports are given on varieties which have been grown here

for several years.

* Annual Report of this Station 188r: 353. 1888 : 153.
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In the following descriptive list the varieties are arranged

alphabetically in two classes.

1. The American class, including the cultivated hybrids be-

tween American and European gooseberries which are not gen-

erally subject to attacks of mildew.

2. The European class including all European kinds and all

American-grown seedlings of the European species, R. Qrossu-

laria.

Descriptive List of Varieties.

American Glass.

Champion..—Received for testing at this Station from J. H.

Haynes, Delphi, Ind., in 1893. It has not fruited here enough

to justify a comparison with other varieties in the Station collec-

tion. Prof. Troop, of the Indiana Experiment Station, informs

me that this variety is considered very valuable in that state.

The bush makes a good growth and has not mildewed here.

Fruit smooth, whitish.

It is said to have orij^inated with Mr. O. Diclsinson, Salem, Oregon. Mr.

Haynes furnished the following description in 1893: " An immense bearer

of large uniform berries; transparent, tender sliin. Plant upright even

uud'jr iis aiuiiiiusti fruituge. Have never seen a trace of mildew on fruit

or plant in the ten years I have fruited It."

Crystal.-—Received for testing at this Station in 1888 from J.

M. Ogle, Puyallup, Wash. It is exceedingly productive, having

given the highest average yield per bush during the past four

years of any of the varieties fruited here during that time. Its

average yield per bush for that period has been 13^ pounds.

Notwithstanding its great productiveness, it can hardly be called

a desirable variety, because the fruit has a dull green, unattract-

ive color and the flavor is not good. Besides this the fruit is

rather soft when fully ripe. It will average slightly larger in

size than Downing. See figure 2, plate XIV.

This variety appears to be a hybrid between the European gooseberry,

Rihcs Grossularia, L, and some American species, possibly R. Cynosbati, L.

Its European parentage is indicated by the general appearance and char-

acter of the fruit and by the habit of growth. The sliin of the fruit Is



New York Agricultural Experiment Station. 313

covered witb pubescence like that of Wellington Glory or Whitesmith.

Tlie canes are not stout like those of European gooseben-iea but are tall,

slender and often curved. The rather thin leaves have neither the leath-

ery texture nor the glossy upper surface which characterizes European

sorts. The buds, too, are shorter than those of typical Ribes Grossularia.

These, together with other less prominent characters, indicate the hybrid

origin of this variety.

Downing.—This variety is generally conceded to be the

standard of excellence among gooseberries of the American class.

It is highly esteemed for home and market use not only in this

country but even in some parts of Europe where it comes in com-

petition with the handsomely colored, large fruit of European

varieties.

The fruit, which has a diameter of about three-fourths of an

inch, see figure 1, plate XIV, is large for a native but would be

called small to medium when compared with European kinds.

It is roundish-oval, pale green and covered with a thin white

bloom. The skin is thin and smooth. The pulp soft, juicy,

sprightly and sweet, ranks among the best in flavor and quality

whether compared with native or European varieties. The

rather stout canes resemble somewhat those of European sorts

although more slender and often slightly curved. The bush is a

strong grower and very productive. At this Station it has aver-

aged almost ten pounds of fruit per bush for the last four years,

and one season the average was almost fifteen pounds per bush.

It is rarely troubled with mildew.

Downing* says that the variety originated at Newburg, N. Y., from

seed of Houghton. The pure seedlings of Downftig which have l>eei!

grown at this station usually show a marked similarity to each other In

foliage and habit of growth and resemble the Downing in these characters,

but some of them have characters like Houghton and Pale Red while

others of them give evidence of European parentage so that we have good

reason for classing the Downing as a hybrid partly of native and partly

of European ancestry.

Excelsior.—Received for testing from J. H. Haynes, Delphi, Ind., 1893,

with whom it originated. It is a seedling of Champion. Bush a strong

grower and has not mildewed here. Fruit light green, roundish, smooth.

See figure 41, plate XVH. It has not been tested sufficiently to justify a

description of the variety from specimens groAvn here.

* FruitB and fruit trees of America 1890: 503.
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Houghton.—This has long been a favorite variety in Ameri-

can gardens on account of its vigorous growth and productiveness

even under adverse conditions. It originated with Abel Hough-

ton, Lynn, Mass., and is generally thought to be of purely native

origin. Smith (Improved), and Downing are its best known seed-

lings,and both of them are hybrids of the native R. oxyacanthoides

and the European R. Grossularia. The canes are rather upright

or somewhat curved, with rather slender, drooping branches.

The fruit is small, handsome dark red with whitish bloom, thin

skinned, smooth, juicy, sv/eet and very good to best in flavor and

quality. See figure 7, plate XIV.

Mountain. —This variety, which originated with the Shakers,

of Lebanon, N. Y., has long been in cultivation, but is compara-

tively little grown and should be superseded entirely by more

productive sorts. The dull brownish-purple fruit is somewhat

larger than that of the Downing, oblong, smooth, thick skinned,

moderately juicy, sweet. See figure 6, i)late XIV. The tall bush

has slender, sprawling branches which should be pruned short

and the bush kept well headed-in to secure the highest produc-

tiveness.

This variety is of especial interest botanieally as it is tlie only cultivated

variety I know which has been derived from that native species which is

most commonly found wild in this and many other sections of New York

State, namely, Rihes Cynoshatt. It is clearly a hybrid between this and

the European species. The Ions slender solitary spines, see figure 3,

the tall canes, sprawling branches, dull brov\''nish-purple color of the

fruit, and the very dark green pulp are like Cyiiosbati as ajre also the

beautiful brown and red colors of its autumn foliage which are quite unlike

the yellow or occasional diill brown tints of the European kiinds. The

fruit is very large for an American variety and its skin is smooth and

thick which indicates Grossularia parentage, for the fruit of Cynosbati has

a thin skin usually beset with prickles. The glossy upper surface and

somewhat leathery texture of the foliage and comparatively short thick

buds are inherited from Grossularia for Cynosbati has slender buds and

soft, pubescent leaves which are not at all leathery nor glossy.

Pale Red.—This variety, which has long been cultivated, is also

known bythe namesAmerican, Cluster and has several other syno-

nyms. It belongs to the smooth, reddish-fruited native species

R. oxyacanthoides, being quite similar to Houghton in the color
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and character of its fruit, although the fruit is somewhat smaller.

See figure 8, plate XIV. The spines are less prominent and the

slender branches have more of a drooping habit than have those

of the Houghton. See figure 2, plate XII. The bush is a strong

grower and very productive. Its average yield per bush for the

last four years has been slightly more than ten and one-half

pounds.

Pearl.—Received in 1888 from Smith and Kernans, St. Cath-

arines, Ontario. The fruit resembles Downing so closely that an

expert can scarcely tell one variety from the other. See figure

3, plate XIV. In habit of bush the Pearl is also much like Down-

ing. In foliage it resembles Downing almost as closely as in

fruit. In some localities it is said to be superior to its parent,

the Downing, which it so closely resembles, but as grown here

it has not equaled Downing in productiveness.

The erroneous statement of the Canadian Horticulturist, Vol. XIV, 162,

that Pearl originated as a cross botv/een Houghton and Whitesmith has

been copied in other publications . Prof. William Saunders, who originated

the variety, writes me that the true statement of the parentage is " Down-
ing crossed with an English variety known as Aston's Seedling." The latter

Is a synonym for Red Warrington.

Red Jacket. — The American Red Jacket was received here

for testing in 1892 from C. S. Curtice Co., Portland, N. Y. It

was originated more than twenty years ago by Prof. Wm. Saun-

ders, now of the Central Experiment Farm, Ottawa, Canada, and

was named and introduced by Geo. S. Josselyn, Fredonia, N. Y.,

about 1890 or 1891. Prof. Saunders writes us that, although his

records are not suflQciently clear to enable him to be quite posi-

tive as to the origin of this variety, he feels tolerably certain that

the female i^arent is Iloughton and the male parent an English

variety called Red Warrington, also known as Warrington and

Aston Seedling. If this be true the American Red Jacket is a

hybrid between Rihes oxyacanthoides, L., and Rihes Grossularia, L.

The character of the plant indicates that it is such a hybrid.

The bush is a very strong grower and productive. Mr. E. B.

Lewis, of Lockport, writes that he finds it some larger and a bet-

ter shipi^er than Pearl, although Pearl is a little the better crop-

per. From an acre of Red Jacket stools, having about three

shoots per stool not buried, he got four tons of fruit in 1896.
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The fruit of Red Jacket is large for an American variety,

roundish, smooth, good pale red color. See figure 5, plate XIV.

Smith. — Smith's Improved. This variety has been cultivated

many years. It originated in Vermont from seed of Houghton.

As grown here it is not nearly so productive as Downing, Pale

Red or Houghton. Sometimes the fruit is larger than Downing,

but more often its size is medium or below. See figure 4, plate

XIV. The berry is dull pale green, sometimes spotted with red

and having a slight bloom. Skin smooth, thin; pulp, sweet,

good. Bush vigorous with somewhat curving canes and slender

branches. The foliage is firmer or more leathery than that of

Downing, with a more glossy upper surface.

The character of the foliage and color of the fruit are indications that

this is a hybrid between Orossularia and oxyacatithoides. Its seedlinss

derived from oi'osses with Pale Red, which is presumably purely of ojcya-

canthoides species, have loccasionally a plant with marlied Grossularia

characters. None of the pure seedlings of Pale Red which we have grown
have shown any indications of European ancestry, and it is quite probable

that the Grossularia characters which have appeared in the crosses with

Smith, have come through Smith rather than through Pale Red.

Strubler Nos. 1, 2, 4, 5, 6, 7 and JO.—These seedlings which originated

with Phil. Strubler, Naperville, 111., have not been gi-own here long enough

to justify an expression of opinion as to their value. All except No. 1 are

seedlings of either Downing or Smith and so are hybrids of Grossularia by

Oxyacanthoides.

No. 1. Parentage unknown. It evidently belongs in part to a native

species. Bush a strong grower, with rather upright, moderatel.v stout

branches. It has mildewed but very slightly here. Fruit medium size,

nearly ix)uud, green, smooth, sweet, good.

2Vo. 2. A very strong grower, rather upright and stocky. It has mil-

dewed but slightly here. Season early. Fruit medium size, round,

smooth, pale green, sweet, good.

No. //. A moderate grower with branches more slender and curving

than those of No. 2. Fruit small to medium, nearly I'ound, smooth, dark

red, sweet, fair quality.

No. 5. A moderate grower with moderately slender branches. Fruit

medium size, oblong, dull green, sub-acid, not very good quality.

No. 6. A strong grower with moderately slender branches. Friiit be-

low medium, egg-shaped, smootli, dark red, not first-class quality.

No. 7. Busli sliglitly loss vigorous than No. 6, which it resembles in

foliage land habit of growth. It has mildewed but slightly. Fruit

medium size, nearly round, smooth, dark red, nearly like that of Strubler

No. 10, but less sweet.

No. 10, Bush a strong grower with slender branches. Fruit medium,

nearly round, smooth, dark red, sweet.
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European Glass.

Alderman.—Fruit medium to large, green shaded with pale red, some-

what hairy, sweet, fair to good quality. Bush a moderate grower; has

mildewed some.

Alice.—Fruit medium to large, oblong, smooth, clear pale green

color, sweet, good. See figure 11, plate XV. Bush a moderate grower.

Foliage healthy.

Antagonist.—Fruit medium to large, somewhat oblong, moderately

thin sliiu, smooth, sweet, good. See figure 22, plate XVI. Bush a strong

gTower. Foliage healthy.

Apology.—Fruit medium to large, oblong, smooth, pale green tinged

with red, rather thin sliin, sweet, good flavor. See figure 16, plate XV.
Foliage healthy.

Auburn.—An English variety introduced in this country by Mr. J. Ellet-

son, Auburn, N. Y., by whom it was renamed Auburn. Bush a strong

grower. Foliage healthy. Fruit medium to large, oblong, smooth, good.

Beauty.—Fruit medium to large, oblong, pale red, smooth, sweet, good.

Has mildewed some.

Berry Early Kent.—Fruit medium to large, pale green, smooth, round-

ish, somewhat acid, good. See figure 10, plate XV. Bush a strong grower,

but quite subject to mildew; appears to be very productive.

Blucher.—Fruit very large, dark red, oblong or roundish ob-

long, nearly smooth, sweet, thin skin, very good flavor. See

figure 34, plate XVII. Bush a strong grower, has shown but lit-

tle mildew and appears to be productive. Worthy of trial.

Bollin Hall.—Fruit medium to large, oblong, smooth, dark green tough

skin, very good flavor, nearly sweet. Bush a medium grower; has shown
but little indications of mildew.

British Queen.—Fruit small, roundish, dark green, nearly smooth, thin

skin, sweet, good. Bush a strong grower; productive; has shown but little

mildew.

Sriton.—Fruit medium to very large, oblong, light yellow, smooth
rather thick skin, sweet, good. See figure 26, plate XVI. Bush a moderate

gi'ower; has mildewed considei'ably; appears to be moderately productive.

Broom Girl.—Fruit medium or above, nearly round, smooth yellowish

green, nearly sweet, good flavor. See figure 30, plate XVI. Bush a strong

grower; has mildewed but slightly.

Bull Dog.—Fruit medium to large, oblong, nearly smooth, red, poor

flavor. Bush is not a strong gi'ower; has mildewed but very little.

Bury Lane.—Fruit large to very large, oblong, pale green, smooth or

nearly smooth, sweet, very good to best. See figure 15, plate XV. Bush a

moderate grower; has mildewed some.

Candidate.—Fruit large, dark green shaded with yellow, smooth, good.

Bush a moderate grower; has mildewed slightly.
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Careless.—Fruit very large, oblong, smooth, pale green, sweet, best

quality. iBush a moderately strong grower; has mildewed some. An ex-

hibition variety.

Catherine.—Fruit medium to large, oblong, nearly smooth, yellow,

nearly sweet, good. Bush not a strong grower; has mildewed very slightly.

Chautauqua.—Received at this Station in 1888 for testing from

Louis Roesch, Fredonia, Chautauqua county, N. Y. Mr, Roesch

obtained it from a garden in Dunkirk, N. Y. Its name was un-

known, so he decided to introduce it under the name Chautauqua.

The bush is a vigorous grower, and generally healthy, although

sometimes subject to mildew. The fruit is large, roundish ob-

long, smooth, pale green, best quality. See figure 61, plate XX.

Although it has not been as productive as some other varieties

here we have no hesitation in recommending it for trial for home

use. In other localities it may be productive enough to make it

valuable for market, but it has not been so here when compared

with Industry, Wellington Glory and some other European

kinds.

Cheerful.—Fruit medium size, green, sweet, very good flavor. Bush not

a strong grower.

Clayton.—Fruit suitable for exhibitions, very large, nearly oblong, dark

green tinged with red, smooth, sweet, good quality. See figure 23, place

XVI. Bush has mildewed badly this season. It is a strong grower.

Columbus. — Received in 1892 for testing from Ellwanger &

Barry, Rochester, N. Y. It is a very strong grower and has mil-

dewed but slightly. Fruit large, oblong or roundish oblong,

smooth, white, sweet, best quality. See figure 65, plate XX.
Countess of Amsdale.—Fruit above medium size, smooth, dark green

shaded with red, nearly sweet, good quality. Bush not a strong grower;

has mildewed some.

Crank.—Fruit very large, smooth, green, sweet, best quality. Suitable

for exhibitions, i

Cremore.—Fruit medium to large, 'nearly smooth, green, sweet, good.

Bush a modei-ate grower; has mildewed slightly.

Criterion.—Fruit very large, oblong or somewhat pyriform, smooth,

dark green, sweet, very good quality. See figure 32, plate XVII. Bush a

moderate grower. It mildewed badly in 189G.

Crown Bob.—Fruit medium to large, nearly round, nearly

smooth, dark red, almost sweet, very good quality. The fruit is

much like Industry in color but it is not quite so large. The
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bush is dwarfish in habit but vigorous and productive. It has

long been l^nown in England as a desirable variety either for

home use or market. We do not consider it as desirable as the

Industry, which is a much stronger grower and more productive.

Sometimes it is attacked quite severely by the mildew.

Cyprus.—Fruit large, obloug, uearly smooth, dark red, rather tough

skiu, sweet pulp, very good quality. See figure 35, plate XVII. Bush .a

moderately strong grower. It has been but slightly troubled with mildew.

Dagivell No. 1.—lleceived for testing in 1888 from S. L. Dagwell, Utica,

N. Y. Fruit medium to large, nearly round, uearly smooth, red, tough

skin, sweet pulp. A shade lighter in color than Industry and a few days

later in ripening. Bush a moderately strong grower, modei-ately produc-

tive. It has been troubled but little with mildew.

Dan's Mistake.—Fruit medium to large, round or roundish-oblong,

smooth, red, sub-acid, good quality. Bush a strong grower, it has mil-

dewed but slightly.

Diadem.—Fruit medium size, smooth, green tinged with yellow, some-

what acid, fair quality, ripens late. Bush is not a strong grower; has mil-

dewed but slightly.

Dominion. —Eeceived in 1892 for testing from E. C. Pierson,

Waterloo, N. Y. Fruit large, varying from round to oblong, a

size larger than Whitesmith, pale greenish white, nearly trans-

parent. See figure G7, plate XX. Skin thin for a berry of the

European Class. Pulp sweet and very good in quality. It ripens

a few days later than Whitesmith. Bush vigorous and promises

to be productive. It has not mildewed here.

Drill.—Fruit medium size, pyriform, smooth, yellowish, moderately

thick skin, sweet pulp, good quality. Bush not a strong grower. Mil-

dewed badly in 1896.

Duck Wing.—Fruit medium size, somewhat pyriform, dark green tinged

with yellow and sometimes mottled with red. Sldn rather thin. Pulp

sweet and very good. Busli a moderate grower. It has mildewed but

slightly here.

Duke of Sutherland.—Fruit medium to large, oblong, neiai'ly smooth,

red, sweet, very good. See figure 25, plate X\'I. Bush a strong grower.

It has mildewed but slightly here.

Duster.—Fruit medium size, ovate or obloug, pale green, nearly smooth,

nearly sweet. See figure 20, plate XVI. Bush a moderately strong grower.

It mildewed some iu IS'JG.
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Excellent. — Fruit medium to large, round, nearly smooth,

light red, sweet, very good. See figure 38, plate XVII. Bush a

strong grower, somewhat subject to mildew. Promises to be

productive.

Faithful.—Fruit medium to large, somewhat oblong, nearly smooth,

pale green, thicli skin, poor quality. Bush a moderate grower; has mil-

dewed considerably.

Falstafl.—Fruit large, pyriform, smooth, darli green tinged with red,

sweet, good. Bush has mildewed slightly.

Fascination.—Fruit medium size, roundish, pale green mottled with

red, nearly smooth, nearly sweet, fair flavor. Bush not a strong grower.

It mildewed slightly in 1896.

Flextonia.—Fruit medium or above, handsome paie red, smooth, sweet,

very good. Bush appears to be a moderately strong grower, somewhat

subject to mildew.

Flora.—Fruit medium to very large, oblong, smooth, green, Skin rather

tough. Pulp sweet, good. Bush a strong grower; has mildewed but

slightly.

Forester.—Fruit above medium, pale red, nearly smooth, sweet, good.

Bush a moderately strong grower, somewhat subject to mildew.

Foworius.—Fruit large, roundish, white, nearly smooth, almost sweet,

good. Bush a strong grower. It has mildewed slightly.

Foxhunter.—Fruit above medium size, oblong, dark green tinged with

red, smooth, sweet, good. Bush a moderate grower. It has mildewed

slightly.

Freedom.—Fruit medium to large, nearly white, sweet, best quality.

Bush a moderately strong grower. It has mildewed but slightly. Suitable

for exhibitions. Fruit of medium size is illustrated in figure 9, plate XV.

Frontenac. — This was received in 1892 for testing from H. S.

Anderson, Union Springs, N. Y. Fruit large, oblong, smooth,

pale green, sweet, good. Bush a very strong grower. It mil-

dewed some in 1896.

Galopin.—Finait large pyriform, dark green, smooth, tough skin, sweet

pulp, good. Bush a strong grower. It has mildewed slightly.

G-aribaldi.—Fruit medium to large, roundish, fine yellow, nearly sweet,

good.

General.—An exhibition variety. Fruit medium to large, oblong, smooth,

gi-een, sweet, good. See figure 17, plate XV. Bush la moderate grower.

It has mildewed slightly.

George Ridley.—Fruit medium to large, pyriform, pale green, slightly

acid, poor quality. See figure 54, plate XIX. Bush a strong grower. It

has mildewed considerably.

Gipsy Queen.—Fruit medium to large, nearly round, smooth, yellow,

slightly sweet, fair quality. See figure 24, plate XVI. Bush is not a

strong grower. It has mildewed very slightly.
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Golborne.—Fruit medium to large, oblong, smooth, light red, sub^acid,

good. See figure 3G, plate XVII. Bush a strong grower. It has mildewed

slightly.

Golden Drop.—Fruit small to medium, roundish-oblong, nearly smooth,

yellowish, good. See figure 40, plate XVII. Season eai-ly. Bush a mod-

erately strong grower. It has mildewed but slightly.

Golden Prolific.—Received for testing from John Charlton, Rochester,

N. Y., in 1890. Fruit medium size, slightly oblong, smooth, beautiful

golden yellow, sub-acid, fair to good quality. It ripens rather late. Not

productive enough here nor good enough in quality to be worthy of recom-

mending for ti'ial. It mildewed badly in 1896.

Governor.—Fruit smooth, dark red, nearly sweet, good. Bush a mod-

erate grower, somewhat subject to mildew.

Great Rock.—Fruit large, neai'ly smooth, oblong, darls red, sweet, good.

Bush not a vigorous grower and somewhat subject to mildew.

Greenock.—Fruit mediimi to large, nearly round, smooth, green, fair

flavor, somewhat acid. See figure 21, plate XVI. Bush not a strong

grower. It was attacked quite seriously by mildew in 1896.

Green Walnut.—Fruit medium size, nearly round, smooth, green, sweet,

good. Bush a moderate grower. Has been troubled but slightly with

mildew.

Gretna Green.—Fruit medium to large, smooth, nearly round, dark

greenij Very good quality. See figure 33, plate XVII. Bush not a strong

grower, somewhat subject to mildew.

Harriet.—Fruit medium size, oblong, hairy, green tinged with red, sub-

acid, poor quality. Bush not vigorous, and but slightly troubled with

mildew.

Helpmate.—Fruit large, oblong, smooth, light green, nearly sweet, good.

See figure .59, plate XIX. Bush not a strong grower and quite subject to

mildew.

Hero of the Nile.—Fruit medium to large, roundish-oblong, smooth,

green, sub^acid, good. See figure 60, plate XIX. Bush a moderate

grower. It has shown considerable mildew.

Highlander.—Fruit medium, round, slightly hairy, dark red, nearly

sweet, good quality. See figure 37, plate XVII. Bush a moderately strong

grower. It has mildewed but slightly. Season early.

High Sheriff.—Fruit medium to large, round, slightly hairy, yellow,

sub-acid, fair quality. See figure 55, plate XIX. Bush a moderate gi'ower.

It lias mildewed but slightly.

Hit or Miss.—Fruit large, somewhat pyriform or roundish, yellowish,

nearly smooth, sweet, good. See figures 14, plate XV, and 57, plate XIX.

Bush a moderate grower. It showed considerable mildew in 1896.

Hue and Cry.—Fruit large, oblong, pale green, smooth, sweet, good

(luality. Bush a moderate gmwor. It has suffered considerably from mil-

dew.

21



322 Report of the Horticulturist of the

Huntsman. — Fruit medium to large, oblong, smooth, pale

green, sweet, good. See figure 18, plate XV. Bush a strong

grower and apparently productive. It has mildewed very

slightly.

Improved Early Hedgehog. — Fruit below medium, nearly

round, somewhat hairy, vellowish-green, sweet, fair quality. See

figure 28, plate XVI. Bush a vigorous grower and productive.

It has mildewed but slightly.

Industry. — The first plants of this variety which were grown

at this Station were received from Ellwanger & Barry, Rochester,

N. Y., in 1885. Other plantings were made in 1888 and 1892. In

some years when no treatment was given to prevent the mildew

it has suffered quite seriously from this disease. The bush, see

figures 3 and 4, plate XXIII, is a strong grower and one of the

most productive of the European varieties which w^e have tested.

Fruit medium to large, varies from pear shape to roundish

oblong, smooth or nearly so, dark red, mild sub-acid or sweet,

very good flavor. This is one of the best of the European varie-

ties to grow for marketing either green or ripe. Figure 1, plate

XXI, which is reproduced from a photograph shows a basket of

Industry near the center, set a little in front of the rest.

Ironmonger.—Fniit small, round, smooth, or nearly so, dark red, sweet,

good. Bush a strong grower. So far as tested here it has been free from

mildew.

Italy.—Fruit medium size, nearly round, smooth, green tinged with red,

sweet, fair qualitj\ See figure 27, plate XVI. Bush not a good grower.

It has mildewed but slightly.

Jem Mace.—Fruit medium, nearly round, smooth, yellow, sweet, good.

Bush a moderate grower. It has showu no mildew here.

Jerry.—Fruit medium to lai'ge, nearly round, slightly hairy, almost

white, sweeit, good quality. See figure 56, plate XIX.

Jessie.—Fi'uit medium to large, nearly smooth, very pale green, sweet,

good. Busli not a good grower. It has mildewed bnt slightly.

John Anderson.—Fruit medium to large, nearly round, slightly hairy,

light red, sweet, good. 'I'lie bush is not a good grower. It has mildewed

slightly.

John Hall.—Fruit medium to large, pale green, oblong, narrowing

towards the stem, smooth, sweet, good. See figures 31, plate XVII, and

5S, plate XIX. Bush a moderate grower and somewhat subject to mil-

dew. It appears to be productive.
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Jolly Angler. — Fruit medium to large, oblong or roundish-

oblong, smooth, light green, sweet, good. See figure 19, plate

XVI. So far as tested here it appears to be productive. Bush a

very vigorous grower. It has mildewed but slightly.

Jolly Sailor.—Fruit medium or below, nearly round, smooth, yellow,

sweet, poor quality. See figure 29, plate XVI. Bush a moderate grower.

It has mildewed very slightly.

Keen Seedling.—Fruit medium size, nearly round, red, hairy, sweet,

good. See figure 39, plate XVII. Bush a moderate grower. It has mil-

dewed slightly.

Keepsake. — Fruit medium or above, nearly round, smooth,

greenish white, sweet or nearly so, very good. Bush a strong

grower, somewhat subject to mildew. So far as tested here it

gives promise of great productiveness.

King of Trumps.—Fruit medium to large, oblong or roundish oblong,

smooth, pale green, sub-acid, good. Bush a moderate grower. It mildewed
very badly in 1896.

Lady Houghton,—Medium to large, oblong, slightly hairy, yellowish-

green, sweet, good. Bush a moderate grower. It has mildewed very

slightly.

Lady Popham. — Fruit medium to large, oblong, smooth,

yellow, very sweet, good. A good variety for exhibition pur-

poses. Bush a moderate grower, productive so far as tested here

and but slightly troubled with mildew.

Lady Stanley.—Fruit medium Siize, oblong, slightly hairy, green tinged

A\'ith red, sub-acid, good. Bush a. moderate grower. It has mildewed
but slightly.

Lancashire Lad.— Fruit medium to large, nearly round, dark

led, almost wine colored, slightly hairy, good quality, sub-acid

or nearly sweet. Bush a strong grower. It has mildewed but

slightly.

Largo.—Fruit medium, nearly round, dark red. almost smooth, sub-acid,

fair quality. Bush a moderate grower. It has mildewed very slightly

here.

Lavinia.—Fruit medium to large, oblong, green, smooth, nearly sweet,

good. See figure 53, plate XVIII. Bush a stiiong grower. It has mil-

dewed but slightly here.

Leader.—Fruit medium to hirge, slightly oblong, yellowish, smooth,

sweet, good. Bush a moderate grower. It has mildewed badly.
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Leveller. — Fruit, medium to large, oblong, smooth, yellowish,

slightly acid, good. Bush a moderate grower, has mildewed but

slightly and promises to be productive.

Leviathan.—Fruit below medium, nearly round, smooth, poor in flavor

and quality. It has mildewed but slightly.

Lion's Provider.—Fruit medium size, red, nearly smooth. Bush not a

strong grower, and somewhat subject to mildew. Has shown no indica-

tions of great productiveness here.

Lizzard.—Fruit medium size, oblong, smooth, light green, sweet, good.

Bush la moderate grower. It has mildewed but slightly.

London.—Fruit large to very large, oblong, almost smooth, dark red,

siweet, good. Bush a moderate grower. It has mildewed but slightly.

Long Barney.—Fruit medium to lai'ge, oblong, smooth, light red,

sweet, good. Bush a strong grower. It has mildewed but slightly.

Lord Beaconsfield.— Fruit below medium size, nearly round,

green, smooth, sweet, good. Bush a good grower and gives indi-

cations of being very productive. It mildewed somewhat in 1896.

Lord Leigh.—Fruit large, oblong, red. slightly hairy, sweet, good. Bush

a strong grower. It has mildewed but slightly here.

Lord Kancliffe.—Fruit medium to large, oblong, smooth, yellowish-

gi'een, sub-acid, good. Bush a strong grower. It has mildewed some.

Lord Scarborough.—Fruit large, pear-shaped, yellowish-green, nearly

sweet, poor quality. Busli a moderate grower. It has mildewed but

slightly here.

Lowton.—Fruit medium size, oblong or nearly round, dark red or wine

colored, slightly hairy, sub-acid, good. Ripens rat'wr early. Bush a

strong grower. It lias mildewed but slightly.

Major Hibbeit.—Fruit small, nearly round, pale green, slightly liairy,

sweet, good. I'.iisli a strong grower. Somewhat subject to mildew.

Marlboro.—FriiU large, oblong, smooth, pale red, sweet, fair quality.

Bush a moderate grower and slightly subject to midew here.

Mary Ann.—Fruit uiedium to large, light green, nearly round, nearly

smooth, sAveet, poor quality. Bush a moderate grower. It has mildewed

but slightly.

Matchless. — Fruit large, oblong, green, slightly hairy, sweet,

very good. Bush a strong grower, and gives indications of being

very productive. It has mildewed but slightly.

Miss Chester.—Fruit medium to large, nearly round, nearly smooth,

greenish-white, sub-acid, poor quality. Bush not a strong grower. It has

mildewed very slightly.

Mitchell.—Fruit iiuHlium to large, pale green, oblong, smooth, sweet,

good. Bush a slroug grower. It has mildewed but slightly.

j^Iitre.—Fruil al)ovc medium, pale green, smooth, sweet, good. Bush a

strong grower. It lias midewed biU slightly.
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Monarch.—Fruit medium size, oblong, red, slightly hairy, nearly sweet,

good. Bush a slow grower. It has been free from mildew here.

Monument.—Fruit medium to large, oblong, pale red, smooth, sweet,

good. Bush a moderate grower. It has mildewed but slightly.

Mount Pleasant.—Fruit medium to large, nearly rouud, nea^'ly smooth,

tinged with yellow, sweet, fair quality. Bush a moderate grower. It has

mildewed very slightly.

Mrs. Bowcock.—Fruit medium to large, sliglitly obloug, smooth, nearly

yellow, sweet, good. Bush a moderate grower. It has mildewed very

slightly here.

Mrs. Whittaker.—Fruit medium to large, slightly pear-shaped, nearly

smooth, yellowish-green, sweet, good. Bush a moderate grower. It has

mildewed some.

Nailor.—Fruit medium or above, greenish-white, smooth, sweet, good.

Wancy.—Fruit large to very large, nearly round, slightly hairy, almost

white, sweet, good. Bush not a strong grower, but gives indications of

being very productive. It has mildewed some.

Napoleon le Grand.—Fruit medium size, oblong, red, slightly hairy,

sweet, good. Bush a moderate grower. It has shown but very little mil-

dew here.

Nottingham.—Fruit medium size, slightly oblong, red, somewhat hairy,

sub-acid, good quality. Bush a moderate grower, and but slightly troubled

with mildew.

Overseer.—Fruit medium to large, pale green, smooth, sweet, very good

quality. Bush not a strong grower and but little subject to mildew here.

Overall.—Fruit medium to large, nearly rouud, pale greeu, smooth,

sweet, good. See figure 50, plate XVIII. Busli a sti-ong grower and but

slightly subject to mildew.

Peru.—Fruit medium to large, oblong, slightly hairy, yellowish-white,

sweet, good.

Peto.—Fruit medium size, smooth, oblong, greenish white, sub-acid, poor

quality. Bush a strong grower, and somewhat troubled with mildew.

Pilot.—Fruit small, roundish-oblong, green, smooth, sub-acid, poor qual-

ity. Bush a fair grower, and slightlj' subject to mildew. It does not

appear to be worth growing so far as tested here.

Plowboy.—Fruit large, oblong, smooth, light red, sub-acid, good. Bush
a moderately strong grower. It has shown some mildew.

Postman.—Fruit medium to large, oblong, smooth, pale green, sweet,

good. Bush a strong grower and has mildewed but very slightly.

President.—Fruit large, long, red, slightly hairy, sub-acid, good. Bush

a strong grower. II has shown some mildew.

Pretender.—Fruit medium size, yellow, smooth. The bush is a fair

grower and has mildewed but slightly.

Priscilla.—F^'uit hiedium size, oblong, light green slightly spotted or

mottled with red, slightly hairy, almost sweet, not good In quality. See

figure 51, platf XVIII. Husii not a strong growei'. !t has mildewed very

slightly here.
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Puyallup. — Received for testing from the introducer J. M.

Ogle, Puyallup, Washington, in 1888. Mr. Ogle gives the follow-

ing account of its origin: "Mr. W. M. Lee and his wife of Tacoma,

Wash., dug the parent bush in 1881 at an old Indian camp on the

bank of the Puyallup river one mile below the town of Puyallup."

It was introduced in 1887.

In the report of the United States Pomologist for 1891, p. 395,

it is stated that this variety is apparently identical with Triumph,

but this is an error. While the two varieties do resemble each

other quite closely in fruit, the Puyallup begins to blossom a

little earlier than the Triumph and the bush is not so strong a

grower as is the Triumph. The fruit of Puyallup is not so much

inclined to be round as is that of Triumph; it is large, pale green,

smooth, sweet, very good quality. See figure 64, plate XX. Its

average yield per bush for the past four years has been 5.03

pounds while the average for Triumph during the same period

has been 6.24 pounds per bush.

Queen Anne.—Medium sized fruit, oblong, smooth, green tinged with

yellow, sub-acid, good. Bush a moderate grower. It has mildewed but

very slightly here.

Queen of Trumps.—Fruit large, pale green, smooth, sweet, very good

quality, suitable for exhibitions. Bush is a strong grower and has mil-

dewed but slightly here.

Queen of the Whites.— Fruit medium size, nearly round,

smooth, pale yellowish-green, sweet, good. Bush a strong grower.

It has shown scarcely a trace of mildew here.

Queen Victoria.—Fruit medium size, nearly round, green, smooth, sub-

acid, not very good quality. See figure 52, plate XVIII. Season early.

Bush not a strong grower. It has mildewed but very slightly here.

Red Champagne.— Fruit small to medium, nearly round,

slightly hairy, dark red, sweet, good. The bush is a strong

grower and has shown but a trace of mildew here.

Red Jacket (English).— This English variety is not identical

with an American variety which has been introduced under the

name " Red Jacket " by George S. Josselyn, Fredonia, N. Y. See

page 315.

Fruit large to very large, often narrowed towards the stem,

much larger than the fruit of the American Red Jacket which in
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shape, texture of skin, quality and the thin light bloom on the

fruit, is more like Downing. The English Red Jacket has

thicker skin and thicker and more glossy leaves than the Ameri-

can variety, but the latter has a brighter red and more attractive

fruit, is a stronger grower and has a more spreading habit of

growth. The English Red Jacket is not a strong grower, but has

given indications of being very productive and has shown but

very little mildew here.

Red Robin.—Fruit medium to large, obloug, slightly hairy, light red,

sweet, uot very good. Bush not a strong grower. It has mildewed hut

slightly here.

Red Warrington.— Fruit medium to large, oblong, delicate

pale red, hairy, sweet, best quality. Bush is a strong grower and

has mildewed but slightly here. This is also known as Aston's

Seedling and Warrington.

Ringer.—Fruit medium size, nearly round, yellowish-green, smooth,

sweet, not very good. Bush a modei-ate growei-. It has mildewed but

very slightly here.

Roaring Lion.—Fruit medium size, oblong, smooth, light red, sub-acid,

good. Bush not a strong grower. It mildewed considerably in 1896.

Rough Red.—Fruit medium to large, oblong, slightly haii"y, red, acid,

good. Season early. Bush a strong grower. It has mildewed but slightly

here..

Rover.—Fruit large to veiy large, smooth, poor color, dull green slightly

tinged with red. Bush not a strong grower. It has mildewed but slightly

here.;

Rumbullion.—Fruit small to medium, nearly round, slightly hairy,

green, sweet, good. See figure 49, plate VI. Bush a very strong grower.

It has mildewed but very slightly here.

Shiner.—Fruit medium to large, slightly pear-sfiaped, pale green, smooth,

sweet, good. Bush makes a moderate growth. It has mildewed but slightly

hei'e.

Sir George Brown.—Fruit large, oblong, greenish-white, nearly smocih,

sweet, good. Bush makes a strong growth. It has mildewed considerably

here.i

Slaughterman.—Fruit medium to large, oblong, smooth, red, good.

Bush not a strong grower. It mildewed considerably in 189(5.

Smiling Beauty.— Fruit medium to large, nearly round,

greenish-yellow, sweet, best quality. Bush makes a good growth

and has mildewed but slightly here.
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Snowdrop.—Fruit medium to large, pear-sliaped, smooth, light green,

sub-acid, fa.ir quality. iBush a moderate grower. It has mildewed but

slightly here.

Speedwell.—Fruit medium to large, uearlj', round, nearly smooth, red,

sweet, fair quality. Bush a moderate grower. It has mildewed very

slightly here.

Sportsman.—Fruit medium size, nearly round, nearly smooth, red, sub-

acid, good. Bush malies a strong growth and has mildewed but slightly

here.

Stella.—Fruit medium to large, oblong, smootli, pale green, sub-acid,

fair quality. Bush malies a fair growth and has mildewed (but slightly

hea'e.

Stockwell. — Fruit medium to very large, oblong, smooth,

light green, sweet, good. Bush a moderate grower. It has mil-

dewed but slightly here.

Succeed. — Fruit medium to large, oblong, smooth, yellowish-

green, sweet, good. Bush makes a fair growth and has been free

from mildew here. It gives indications of being productive.

Sulphur. — Fruit medium size, round, nearly smooth, fine

yellow color, sweet, good. Bush a strong grower. It has mil-

dewed but very slightly here.

Sunset. — Fruit medium to large, oblong, nearly smooth,

yellowish green, sweet, best quality. Bush makes a good

growth and has not mildewed here.

Tally Ho.— Fruit medium to large, pear-shaped, pale green,

nearly smooth, sweet, good. Bush makes a strong growth and

has not mildewed here.

Telegraph.—Fruit medium to large, oblong, smooth, pale green, sweet,

fair quality. Season late.

Thatcher.—Fruit medium to large, oblong, smooth, greenish-yellow,

sub^acid, good. Season early. Bush malies a fair growth and has mil-

dewed but slightly here.

Thomas Williams.—Fruit medium to large, oblong, yellow, smooth,

sweet, very good. Bush makes a fair growth, and has not mildewed here.

Thompson Seedling.—Received for testing from J. T. Thompson, Oneida,

N. Y., 1893. Fruit medium to large, round, smooth, yellow, slightly acid,

fair quality. Has fruited here but one season. Bush a very strong

grower, and but very slightly affected with mildew here.
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Thumper. — Fiuit medium to large, oblong, smooth, light

green, sweet, good. Bush makes a moderate growth and has

mildewed but slightly here. It gives indications of being very

productive.

Tichborne.—Medium to large, oblouj?, smooth, light red, sub-acid, poor,

quality. Bush malces a strong growth and has mildewed but very slightly

here.

Transparent.—Fruit medium to large, nearly round, neai'ly smooth,

ligbt green, acid, poor (juality. Bush malies a moderate growth and has

not mildewed here. So far as tested here it does not seem to be worthy

of trial for any purpose.

Triumph. — Received for testing at this Station in 1888 from

F. C. Biddle, Chad's Ford, Pa. Fruit large, oblong or roundish,

pale yellow, smooth, sweet, very good. See figure 66, plate XX.

See description of Puyallup for comparison of Triumph with that

variety. Although it has not been as productive here as Welling-

ton Glory, still it has been considered one of the most desirable

of the green or yellow varieties of the European class. The bush

is a strong grower and usually quite free from mildew, although

it has occasionally shown a considerable amount of this disease.

Try Me Oh.—Fruit medium size, oblong, pale green, nearly smooth,

sub-acid, good. Bush makes a medium growth and has mildewed but

slightly here.

Unity.—Fruit large and smooth, gi'een, roundish-oblong or pear-shaped,

sweet, good. See figure 47, plate XVIII. Bush makes a moderate growth
and has mildewed but very slightly here.

,

Veteran.—Fruit medium size, pear-shaped, nearly smooith, darlv red,

sweet, poor quality. Bush a fair grower and nearly free from mildew
here.

Village Green.—Fruit medium size, oblong, smooth, pale green, sub-

acid, good. Bush malves a strong growth and has mildewed but slightly

here.

Viper.—Fruit medium size, roundish-oblong, smooth, yellowish-gi-een,

nearly sweet, fair quality. See figure 46, plate XVIII. Bush makes a
moderate growth and has mildewed but vei*y slightly here.

Visit.—Fruit large, oblong, nearly smooth, pale green, sub-acid, fair

quality. Bush makes a fair growth and has mildewed but very slightly

here.

Wakeful.—Fruit medium to large, nearly smooth, yellow, sweet, good.

Bush makes a moderate growth and ha.s mildewed but slightly here.

Watson. Watson's Vree.—Received for testing in 1803 from Samuel
Wilson, Meelianicsville, Pa. The bush is a very strong grower with wide-
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spreading branches. See figures 1 and 2, plate XXII. It has not mil-

dewed here. It has not been tried here long enough to determine its pro-

ductiveness. Fruit medium to large, oblong, smooth, dark red, sweet,

very good.

Weathercock.—Fruit large, nearly round, nearly smooth, yellowlsh-

gi"een, sweet, good. Bush makes a moderate grov/th, has shown but slight

traces of mildew here and gives evidence of bedng productive.

Wellington Glory.—This has been the most productive va-

riety of the European class at this Station during the last four

years. The average yield in pounds per bush was 13.C9 in 1893,

11.85 in 1894, 6.60 in 1895 and 1.25 in 1896, making an average

of 8.35 pounds per bush during the past four years. It should

be remembered that the yield of all European gooseberries at

this Station was very small in 1896 on account of the unusually

trying climatic conditions of the preceding fall and winter.

This variety was received here for testing in 1882 from Benj.

G. Smith, Cambridge, Mass., and again in 1892 from J. Watkins,

Withington, Eng. The bush makes a very strong growth and

has usually been troubled but little with mildew although occa-

sionally it has suffered quite severely.

The fruit is attractive in appearance, medium to large, oblong,

smooth with slight bloom, pale yellow nearly white, sweet, very

good quality. See figures 44, plate XVIII, and 63, plate XX.

White Eagle.—Fruit medium to large, oblong or pear-shaped,

smooth, greenish white, sweet, good. See figures 42 and 43, plate

XVIII. Bush makes a moderate growth and has mildewed but

slightly here. It gives evidence of being productive.

White! Hare.— Fruit large, round, smooth, greenish-white, sub-acid,

good. Bush makes a moderate growth. It has mildewed considerably.

Whitesmith. —Received in 1888 from Ellwanger & Barry,

Rochester, N. Y., for testing here, and again in 1892 from J. Wat-

kins, Withington, England.

Fruit medium to large, nearly round, smooth; skin thin and

tender for an English sort, pale yellowish-green. See figures 45,

plate XVIII, and 62, plate XX. Pulp sweet and very good. Bush

makes a strong growth. It has mildewed some here. Its aver-

age productiveness for the past four years at this Station has
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been below that of Wellington Glory, Industry, Tiiiiiiiph and

Puyallup, nevertheless it is recommended as a desirable variety

for the home garden.

William Watson.—Fruit medium size, oblong, nearly siuoolh, yellow,

sweet, very g-oo<l quality. Bush makes a moderate growtli and has had

scarcely a trace of mildew here.

Wonderful.—Fruit medium size, round, nearly smooth, dnrlc reid, nearly

sweet, good. Bush makes a moderate growth and has had but a trace of

mildew here. i

Yaxley Hero.—Fruit medium to large, not uniform in size, nearly

round, nearly smooth, red, sweet, good. Bush makes a moderate growth

and has shown but slight traces of mildew here.

Summary.

In the foregoing list the descriptions of those varieties which

have thus far attracted especial attention on the trial grounds

are printed in large type. So far as we are able to judge at pres-

ent, Industry, Crown Bob and Lancashire Lad are among the best

of the large European kinds to grow for marketing green fruit.

Wellington Glory has made an excellent record here and White-

smith is also generally considered good and productive, but has

not done as well as Wellington Glory.

Among the American grown seedlings of the European class

which have been fruited here Dominion and Triumph deserve

especial mention as worthy of extended trial.

It has already been observed that the best of the American

class of gooseberries are unexcelled in flavor, quality, hardiness

and productiveness. They do not have the objectionable thick,

tough skin which is common to varieties of the European class,

but are inferior to them in size. Downing has long been consid-

ered the standard of excellence in the American class. Among
the recently introduced varieties of this class the American Red

Jacket, Champion and Pearl deserve especial mention.

Propagation.

The cultivated varieties of gooseberries cannot be depended on

to reproduce themselves true from seed, so whenover new plants

of a variety are wanted it is necessary to divide the plants in

some way, as by taking suckers, layers or cuttings from it.
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The remarkable wny in which seedlings vary from the parent gooseberry

is well illustrated by some seedlings of the Industry which have l)een

raised at this station. The Industi'y is an English variety with nearly

smooth red fruit. Twenty-nine of its seedlings were fruited here In 1893

and the different plants varied greatly in the color and smoothness of their

fruit as is shown by the following statement: Eight plants had dark-red

fruit, eight red, two light red, three pale green, four green shaded with

j'ellow, one yellow, two pale yellow, and one nearly white. Nine plants

had smooth ifruit, fourteen nearly smooth, five somewhat hairy and one

very hairy. The fruit of the different plants also showed great difference

in size, shape and quality. Figure 1, plate XXI is from a photograph of

twenty-seven of these Industry seedlings. The Industry appears in the

basket which is set forward near the center of the front line of the group.

The four baskets in the row at the extreme left contain the native vari-

eties, Pale Red, Downing, Pearl and Mountain (?) whi(;h were placed

there for comparison with the Industry seedlings. In one plant the color

of the calyx was pale green; in the others it varied from light to dark red.

Considerable variation was seen also in the habit of growth and in the

character of the foliage. While some of the seedlings showed a marked

resemblance to the parent, each was clearly distinct from it and prob-

ably none of them will equal it as a desirable kind for cultivation. Occa-

sionally a gooseberry seedling resembles the parent very closely, as is the

case with the Pearl, which can scarcely be distinguished from its parent

the Downing, either in foliage or in fruit, but such instances are excep-

tional.
I

When gooseberries are raised from seed tlie cliances are that

many of the plants thus secured will not be worth cultivating

and few or none of them may equal in value the best of the well

known cultivated sorts. For this reason the practice of growing

gooseberries from seed can be recommended only to persons

interested in the origination of new varieties, while those who

wish to grow gooseberries for home use or for market should

select for this purpose the best of the kinds which are already

known in cultivation. Gooseberries are readily grown from seed

by sowing the seed in boxes or beds as soon as the fruit is ripe.

The seedlings begin to fruit when three or four years old. As

previously stated, a gooseberry variety is propagated by taking

suckers, layers or cuttings from the old plants.

Propagation from Suckers.—Sometimes gooseberries are propa-

gated in small quantities by separating rooted canes from old

plants, but this practice is not followed to any extent except in

gardens. The })lants thus secnrod will in turn throw up suckers
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after they are planted, unless the buds are removed from all

parts of the plant, which are covered by the soil in planting.

Propagation hy Layering.—In the northeastern section of the

United States the nurserymen commonly propagate all goose-

berries by mound-layering. They find it the only successful

method for propagating varieties of the European species, such

as Industry, Triumph, Whitesmith, etc. American gooseberries,

such as Downing, Pale Red, Houghton, etc., grow more readily

from cuttings, but even varieties of this class are in this section

commonly grown by nurserymen from mound-layers.

By this method the old plants, called stools, are headed back so

that they may send out many strong shoots near the surface of

the ground, as shown in figure 2, plate XXI. When the new

shoots have become somewhat hardened, which in this section of

the country occurs about the last of June, they are mounded with

fresh earth so that they will send out roots. See figure 3, plate

XXI. The shoots are crowded outwards and the center of the

stool is covered with earth to a depth of about four inches above

the bases of the shoots. The mound is packed quite firmly with

the back of a spade and then covered with loose soil so that it

will not readily dry out. If they are mounded too early in the

season the shoots may rot.

In the fall the earth is taken away from the stools, as shown in

figure 4, plate XXI, and then the rooted shoots are cut off, care

being taken to leave good buds on the stools for growing another

crop of shoots the following season, as shqwn in figure 2, plate

XXI. The earth is then thrown over the stools to protect them

during the winter. Propagation from the old stools under proper

management may be continued from year to year for an indefi-

nite period. The rooted shoots are planted at once in well pre-

pared fertile soil, or they may be tied in bundles and kept till

spring before being planted, but the former way is preferable.

The cultivation and pruning is much the same as that described

hereafter for cuttings.

Another method of layering, which is occasionally practiced,

consists in pegging branches to the ground, covering them juii:



334 Report of the Horticulturist of the

back of the tips with fresh earth. In the fall, after the covered

portion has rooted, it is cut away from the old plant and cared

for in the way described for other layers.

Propagation from Cuttings.—Gooseberries are readily grown

from cuttings in England and that method is commonly prac-

ticed there, but, as has already been explained, the European

gooseberries are not easily grown from cuttings in this climate.

Varieties like Pale Red, Downing, etc., which have descended

wholly or in part from native American species, are sometimes

propagated from cuttings in this state and are commonly

grown by this method in some portions of the southern and

western states. The cuttings, which are about eight inches long,

are made from the new wood, that is to say, from the new

shoots of the past season. They should be made as soon as

the new growth is ripe and hard, which in this section is usu-

ally soon after the first of October. Some nurserymen make the

cuttings earlier, even when it is necessary to strip the leaves from

the canes to do so, because they find it more convenient to do the

work before the fall delivery season opens. It is thought that

the hard, well-ripened wood roots more readily and gives a larger

percentage of good plants than do cuttings which are made from

immature wood, but when the cuttings are made early in the

fall, and planted at once, if the season proves favorable, they

send out roots before winter and are ready to start growth as

soon as spring opens, which insures a long season for growth,

and so favors the production of stronger plants than can be

grown from spring set cuttings.

When the cuttings are not to be planted before spring they are

tied in bunches with wire or willows, as twine may rot and break,

properly labeled and buried in well drained soil. They are set

in the pit tops downward, so as to keep the top buds dornn^int

till planting time, and are covered about six inches deep with

soil. Trenches are opened if necessary to lead surface water

away, so that it will not settle around the pit. By covering with

coarse manure or other mulch, while the ground is frozen, the
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pit may be kept frozen so that the planting of the cuttings may

be delayed for some time after spring opens.

Sometimes the cuttings are packed with sand in boxes and

kept in caves or cellars during the winter, but fall planting in

this section of the country is generally preferable.

Cuttings should be planted in well drained, fertile soil, plowed

from ten to twelve inches deep and made thoroughly mellow. A
trench about eight inches deep is made with the spade against

the perpendicular side of which the cuttings are placed from one

and a half to two inches apart, having the top buds just above

the surface of the ground. A little earth is then thrown over

the bases of the cuttings and tramped very firmly. It is very im-

portant that the soil should be made very firm around the bases

of the cuttings, but this cannot be done if the trench is filled be-

fore any tramping is done. After the first layer of earth has

been tramped the trench is filled and tramped again.

The cuttings which are planted in the fall should be com-

pletely covered when the ground begins to freeze to prevent

heaving by frost. Earth, coarse manure or some other mulch

may be used. When they are covered with earth there is more

danger of the cuttings being injured in uncovering them than

when they are covered with straw or manure. If the cuttings

are heaved or loosened by the frost the earth should be tramped

around them after the frost has left the ground in the spring.

, During the growing season the earth around the cuttings

should be kept loose and free from weeds by frequent cultiva-

tion. When the branches begin to start the lower ones should

be removed so as to leave the stem free from branches to a

height of about four inches from the ground.

The plants are commonly grown in the nursery two years

before being planted in the place where they are to be fruited,

but the desirability of a plant is not to be determined by its

size, for strong one-year plants are far preferable to older scrub

stock even though the latter be much larger in size.
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Field and Garden Culture.

Gooseberries are especially recommended for culture in locali-

ties where the season is not long enough to ripen grapes success-

fully. Under good culture they succeed well on a variety of soils.

In order to have the plants do well the land should be well

drained and at least fertile enough to grow a first-class crop of

corn till they come into bearing, after which they should be

liberally fertilized. It is unreasonable to expect regular crops

of large fine flavored fruit from bushes which stand in poor soil

or in tough old sod, where they struggle for existence in ground

that is crowded with the roots of grass, weeds, trees and shrubs,

yet it is not unusual to find that such bushes are depended on

for the family supply of gooseberries. It is much better to give

gooseberries clean cultivation when they are grown for home

use the same as when grown for market. On this account it is

best to plant them so that a horse cultivator may be used in

keeping the ground mellow and free from weeds. A heavy mulch

of coal ashes sufficient to keep down the weeds, is better than

utter neglect.

As a commercial crop gooseberries are often grown as a second-

ary crop in well cultivated orchards especially when the orchards

are young. Abundant yields cannot be secured from gooseber-

ries set in this way after the orchard trees are large enough to

shade the bushes and fill the soil with their roots. Sometimes

gooseberries are set between vineyard trellises or, where the

vines are grown on the Kniffen system, under the trellises, alter-

nating with the vines. In the latter position the gooseberries

are liable to be spotted by the spraying mixture when the vine-

yard is sprayed.

Distance apart.—When gooseberries are set in vineyards the

trellises should be at least ten feet apart, thus leaving the goose-

berries five feet from the trellis when they are planted midway

between the vineyard rows. The gooseberry plants should then

stand five feet apart in the row, although some advocate closer

setting. In orchards they should not be set nearer the trees

than six feet. In the open field if they are aro sot so that the



PLATE XXII.

Figure i.—Watson, Tree Form before

Pruning.

Figure 2.—The same after Pruning.

[Both figures reproduced from photographs.]





PLATE XXIII.

Figure 3.

—

Bush form before Pruning;

9 YEARS Planted.

?^*^'^''
^i&%l' v"?-^

Figure 4.—The same after Pruning.

(B0//1 Figures reproduced from Photographs.)
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cultivator may run both ways, the gooseberries should stand at

least five by five feet apart. If the cultivator is to run but

one way the rows should be six feet apart and the plants four

feet apart in the row. Strong growing varieties may be planted

at greater distances apart than those just given.

Planting.—In preparing the plants for setting out the broken

or bruised parts of the roots should be removed with a clean cut

because the smooth surface will heal more readily than will the

rough bruised surfaces. The tops should be shortened to corre-

spond with the amount of roots. New branches will push out

later as the roots develop. When the hole is prepared the roots

should be spread out and covered with an inch or more of earth

which should be tramped firmly. The hole is then filled and

after the earth has been tramped again it is covered with a layer

of loose earth to prevent the rapid evaporation which takes place

when the hard surface is exposed to the air.

Pruning.—English writers usually recommend that gooseber-

ries be trained in tree form, that is, with a single main stem for

each plant, and that method is largely followed in the old coun-

try. On account of their neat symmetrical appearance such

plants are well adapted to well cultivated gardens. Figure 1,

plate XII, is from a photograph of Whitesmith pruned in this

way. The bush was planted nine seasons before the photograph

was taken. Figures 1 and 2, plate XXII, illustrate a younger

bush of more spreading habit before and after pruning. This

variety is the Watson. It was planted four seasons before the

photograph was taken. A bush grown in this form does not pro-

duce suckers and if it is broken off accidentally it cannot be re-

newed by letting new sprouts grow, but must be removed and a

new plant set in its place. After they have borne five or six good

crojjs it is generally best to replace them with new bushes, for

they gradually become less productive than plants which are

grown in the bush form because the latter may be renewed from

suckers whenever it is thought desirable to do so.

To grow bushes in tree form, it is simply necessary to remove

all buds or eyes from the portion of the cutting or layer which

22
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is covered with earth in planting. No underground shoots, or

suckers, will then be formed and the plant will have but one

main stem or trunk. By annually cutting back new shoots to

about three eyes and removing all weak or crowded branches the

tree form may easily be kept in symmetrical shape.

For general purposes it is best to set plants that will send up

suckers. The older canes which have passed their period of

highest productiveness may then be removed annually and their

places taken by young vigorous ones which have been allowed to

grow for this purpose. By this method of renewal, the skillful

grower may keep his plantation in a high state of productiveness

for an indefinite period. Including the young canes which are

to be used for renewal as above suggested there will usually be

five or six canes to a bush, or even a greater number than this

with varieties of the American class which have more slender

caneB. Figure 3, plate XXIII, shows the bush form of Industry

before pruning and after a season of very vigorous growth.

Figure 4, plate XXIII, shows the same bush after being pruned.

This bush was planted nine years ago.

Gooseberries generally require but little pruning during the

first two or three years after they are planted except to clip a

few inches off from the strong new shoots and a less amount from

the less vigorous ones. This may be done at any time after the

leaves fall. The object is to favor the development of the fruit

spurs all along the cane. If it is not done the strong buds at

or near the end of the cane will start into such vigorous growth

in spring that the lower buds will not start or will make but

little growth, so that eventually most of the fruiting branches

and spurs will be developed near the upper end of a long cane

which, when loaded with fruit, is apt to bend nearly or quite to

the ground.

Besides heading in the bushes in the way just described the

pruning consists in removing weak pr broken branches and those

which have made an excessively vigorous growth. Old canes

that have passed the age of greatest productiveness, and branches

that are close to the ground should also be taken away.
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No definite rule can be given for pruning gooseberries because

the kind and amount required varies with the individual habits

and condition of growth of the bush. A little attention each

year is necessary to keep the bushes in best shape for cultivating,

spraying, fruit picking and for the free circulation of air through

and especially underneath the branches. It is a mistake to

think that the center of the bush must be kept open to let the

sunlight in as is sometimes advocated. In this climate the fruit

may be ruined by such unnatural exposure to direct sunlight

and it is better to have it shaded by the foliage.

Summer Pruning.—This is sometimes practiced with good re-

sults. It consists in pinching off the ends of the vigorous shoots

at the period of active growth in early summer. The object is to

favor the development of fruit spurs.

Cultivation.—In the spring as soon as the ground is fit to work

it is our ijractice to fork lightly into the soil the manure which

was placed around the plants the fall previous. Shallow culti-

vation is given near the bushes and somewhat deejjer, perhaps

three or four inches deep, midway between the rows. It is not

well to disturb the roots by deep cultivation. Frequent shallow

cultivation is given till about the middle of August when it is

discontinued so that the growth may be checked and the wood

become well ripened before winter.

Fertilizing.— The soil must be kept very fertile in order to

secure annual heavy crops of fruit and still keep the plants in

vigorous condition. At this Station gooseberries are grown on a

rather heavy clay loam and stable manure is used for fertilizing

them, not only on account of the plant food which it furnishes,

but also because of its beneficial effect in loosening the soil. One

or two forkfuls of manure are given to each plant in the fall and

turned under by shallow cultivation in the spring. For a dis-

cussion of the use of commercial fertilizers the reader is referred

to Bulletin 94 of this Station.

Injurious Insects.

Currant Worm.— The insect that is most troublesome to goose-

berries in New York state is the larva of a saw fly which is com-
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monly known us the currant worm. This saw fly has four wings

and the female is somewhat larger than the common house fly,

her body being mostly yellow. The front wings are characterized

by a dark spot in each as shown in the accompanying illustration,

figure 4, which was prepared from a drawing by Mr. V. H. Lowe,

Station Entomologist.

On warm days in early spring these saw flies begin to appear

and deposit their eggs in chains along the midrib and veins on

the underside of the leaf. The time of the appearing of the first

brood extends over a period of several weeks, and later in the

season a second brood appears so that constant watchfulness is

necessary to prevent the depredations of these insects. About

ten days after the eggs are laid they hatch into minute white

larvae, commonly called worms, which feed on the leaves, grow

rapidly and spread over the bushes often stripijing them of foli-

age in a few days. The growingworms soon assume a light green

color which afterwards becomes several shades darker. At one

period of growth they are marked with many black dots. When
full grown they are about three-quarters of an inch long.

Early in the season before the fruit has attained much size,

London purple or Paris green may be used against these insects

with good success, but later it is best to use powdered hellebore

which may be applied even when the fruit is ripening without

any fear of rendering it unfit for food. These substances may be

dusted on the foliage or applied in the form of a spray. The

latter method is preferable, especially if many bushes are to be

treated. The London purple or Paris green should be mixed at

the rate of one pound to from one hundred and fifty to two hun-

dred gallons of water. Hellebore is used at the rate of one pound

to fifty gallons of water. Care should be taken to get fresh helle-

bore or pure Paris green. When the insects begin to appear the

poison should be applied at once.

The currant borer sometimes attacks gooseberry as well as cur-

rant canes. The adult is a small bluish-black moth with three

bright yellow bands .across the abdomen. It lays the eggs on or

near the buds and when hatched the larva enters the cane and



Figure 4. Currant Saw-fly.

{^Ftodi Photograph of Drawing by V. 11. Lowe.
)
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Figures 5 and 6 are enlarged about five times after Figures i ajid 3,

plate I, Annual Report Maine State College, 1895.
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bores downward through the pith. There is but one brood a year

of this insect. Pruning and burning the infested canes in au-

tumn seems to be the only way to fight it.

TJie four-lined leaf hug, or yellow lined currant bug, sometimes

attacks gooseberries, though more frequently it is found on cur-

rants. It infests the leaves of the new growth. Slingerland ad-

vocates* the pruning and burning of the tips of infested shoots

in autumn, jarring the insects into a dish of kerosene and water

and spraying the young red nymj)hs as soon as they appear in

spring using kerosene emulsion diluted with five parts of water.

The Sam, Jose scale does much injury when its gets established

on gooseberries. It has been found on the gooseberry in a few

localities on Long Island, and it should be especially watched for

in that section of the state and adjacent territory. For an ac-

count of its habits and best methods of fighting it the reader is

referred to Bulletin 87 of this Station.

The goosebeni'ry fruit fly, also called the currant fly (Epochra

Canadensis, Loew.) causes considerable injury to the fruit of cur-

rants and gooseberries in some sections of the country. Accord-

ing to Harvey t the adult is a two-winged fly about the size of a

house fly, pale yellow with dark bands across the wings as shown

in Fig. 5. The fly appears in June and slings the fruit depositing

an egg under the skin. This hatches into a small white maggot.

Fig. 6, which feeds on the seeds and causes the fruit to turn red

and drop prematurely. When the maggot is full grown it enters

the ground, pupates and the following June emerges as a fly.

Speaking of their attacks on currants Ilarvey says:}: a radical

remedy would be to pick the entire crop while green and before

the flies appear. Since gooseberries are frequently marketed

green this would seem to be the best method of fighting this

insect whenever it attacks that fruit.

We are indebted to Dr. Lintner for the information that this

insect was noticed in Camden, N. Y., in 1893, and for several

years previous. Up to the present time it has attracted little

attention in this state.

Bull 58, Cornell Exp. Station, Oct., 1803. + Annual Rep. Maine State College, 1805; 118
tl. c. ;124.
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Diseases.

Leaf Spot.— The worst of the diseases which attack the native

varieties of gooseberries is a leaf spot which is due to a fungus

parasite called Septoria Ribis, Desm. It causes small irregular or

circular dead spots to appear in the leaves and weakens them so

that they are apt to fall off. By midsummer or later the bushes

sometimes lose nearly all their leaves in this way, and whenever

this happens the vigor and productive power of such bushes

certainly is lessened.

Pammel, who has treated this disease on black currants, finds*

that it may be controlled by five applications of Bordeaux mix-

ture, making the first treatment early in May. In treating goose-

berries this plan should be changed because the Bordeaux mix-

ture would stick to the fruit and show plainly enough to injure

its sale. Since the disease is most troublesome in this section of

the country after midsummer it seems best to make one spraying

before the fruit begins to grow and defer the rest of the treat-

ment till the fruit has been picked, but so far as I know, no

experiments have been made in treating bearing gooseberry

bushes to prevent the leaf spot.

MildeiD.—This disease seldom troubles the native varieties, but

in this country is often destructive to European gooseberries

and their American grown seedlings. Its attacks have been so

severe as to largely prevent the cultivation of European goose-

berries in America in spite of the fact that some of these varie-

ties bear fruit of largest size, attractive in color and of excellent

quality. The mildew is a fungus which grows on the surface of

the green shoots, the foliage and the fruit, injuring the appear-

ance of the fruit and stunting the diseased shoots. At first it

has a white, frost-like appearance, but later it covers the affected

parts with brown, felt-like patches made up of the mildew

threads and thick-walled, dark spore cases. Figure 4, plate

XIII, illustrates a mildewed branch of the Industry. It is now

known that the mildew may be largely prevented by paying

Treatment of Currants to prevent Spot Diseases, Bull. 30, Iowa Expt. Station : 289.
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attention to sanitary principles in the location, cultivation and

pruning of the i)lants and by spraying with fungicides.

The location should be one that gives good air drainage as

well as good soil drainage. Low or flat lands, where dews and

rains do not readily evaporate, or places where the free circu-

lation of air is prevented by groves, hedges, high fences or other

obstructions should be avoided. Small gardens with high in-

closures, and low branched, crowded orchards, especially when

located on flat lands, furnish ideal conditions for the growth of

the mildew, because they lack good air drainage.

It is best to continue frequent shallow cultivation till after the

fruit is gathered, keeping the ground perfectly free from weeds,

especially underneath the bushes, where they check the free cir-

culation of air around the plant. Prune back low, drooping

branches because they interfere with clean cultivation, and

their fruit is liable to become spattered with dirt during heavy

rains. After the first of August cease cultivating, so that the

new growth may become ripe and hard before winter. The

ground may be kept free from weeds by mulching, though culti-

vation is preferable. Coal ashes make a good mulch for cur-

rants or gooseberries.

Spraying to prevent mildew should begin as soon as the buds

begin to unfold, using one ounce of potassium sulphide for every

two gallons of water. Repeat the applications at intervals of ten

days till the fruit is nearly ready to market. Should frequent

heavy rains occur spray more frequently. Be sure the spray

reaches all the foliage, especially on the inner and under parts

of the bush, which are usualh^ slighted. The poisons recom-

mended for killing the leaf-eating worms, or larv?e, may be com-

bined with the potassium sulphide solution and both may be ap-

plied at once. The use of Bordeaux mixture is objectionable,

because it is apt to stick to the fruit and injure its market value,

even though the application be made several weeks before the

crop is marketed.

When Bordeaux mixture is used, the 1-11 formula is recom-

mended; that is, one pound of copper sulphate and two-thirds

as much fresh lime, are used to make eleven gallons of the mix-
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tiire. The preparation of Bordeaux mixture is fully explained

in Bulletin 86 of this Station, which may be had free by applying

to the Station Director.

BLACKBERRIES.

W. PADDOCK.

The results of the variety tests with Blackberries are given

below. Most of the varieties came through the winter in good

condition and set a full crop, which, because of abundant rains,

they were able to bring to full maturity. The soil is rather

heavy clay loam, fertilized with stable manure and well tile

drained.

The yields, season and ages of the different varieties are

given in the tables. Brief notes follow which supplement the

data given in the tables.

Table 1. Yield of Blackberries in 1896.

Rank
as to
yield.

1

2
3
4

5
6

7

8
9
10
11

12

13

14

15
16
17
18

19
20
21
22
23
24
25
26
27

NAME.

Ancient Briton..
Stone Haidy
Early Marvest ..

Agiiwani
S access
Suycier .

Merge i-ean

T-aylor

Ford jVo. I

Minnewaski
Wilson, Jr
Eldorado
Luther
Kittatinny
Lincoln
Dorchester
Sanfortl
Early Mammoth
Erie
Barnard
Wachnsett
Woodland
Early King
Lovett
Carlo
Western Trinnipl
Black Chief

When
set.

1888
1889

1892
1888
1893

1892
1889

1893
1890
1891

1888
1888
1889
1894
1892
1893
1888
1889
1892
1892
1892
1890
1894
1893

Yield of
five hills,

ounces.

8001^
522
4211^
406
2781^
26U4
250^
245
234
226
1731^
1651^

147 Ji

117 Vg

115
108 1^
107
103
961^
80
68 k,

62 C^

47 ^i
34
30
11

9

In marketable
condition.

July
Jnlv
Jnl'y

July
July
July
July
July
July
July
July
July
July
July
July
Julv
July
July
July
July
July
July
July
July
July
July
July

15 to

17 to

14 to

14 to
17 to

15 to

15 to
17 to

17 to

15 to

21 to

14 to

17 to

17 to

17 to

13 to

21 to

15 to

15 to
17 to

14 to

21 to

7 to

27 to

17 to

17 to

24 to

Aug. 18.

Aug. 13.

Aug. 10.

Aug. 10.

Aug. 21.

July 31.

Jnl'y 21.

Aug. 10.

Aug. 18.

Aug. 10.

Aug. 13.

Aug. 10.

Aug. 15.

Aug. 15.

Aug. 13.

July 31.

Aug. 13.

Aug. 13.

Aug. 10.

Aug. 3.

Aug. 10.

Aug. 13.

July 21.

Aug. 10.

Aug. 3.

July 29.

Aug. 10.

Per ctnt.
of canes
winter
killed.

10

10
5
10
10

5
10
40
25
5
15

5

40

75
10
10
3
50
10

50
10
10
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Notes on Varieties.

The following brief notes will supplement the data given in

the tables. More complete descriptions of the older varieties

may be found in former bulletins and reports of this Station.

Agawam has been fruited here several seasons and has proven

to be quite satisfactory. The canes are medium size but vig-

orous; fruit medium size, good quality.

Ancient Briton is a standard variety in many localities. It

has always done well on our grounds, and this season it was

by far the most productive of all. The fruit is only of medium

size.

Barnard is not worth propagating in this locality.

Black Chief, received from J. H. Haynes, Delphi, Ind,, 1893.

Canes rather small but vigorous, green, with numerous small

prickles. Berries medium size, roundish, grains medium, core

small, sweet, good quality. Last season all varieties were so

badly winter killed that the crop was a failure, so this season

we obtained the first record of yield that we have of this variety.

It ranks twenty-seventh in productiveness, yielding nine ounces.

Carlo is evidently not suited to this locality. It ranks twenty-

fifth in productiveness. '

Dorchester is one of the old varieties. It took first rank as

to yield in 1893, but this season it proved to be less hardy than

many other kinds.

Early Harvest has been quite satisfactory on our grounds, be-

ing but little injured by the winter, and producing satisfactory

crops. The berries are rather small for marketing.

Early King ripened its first fruit a week earlier than did any

other variety, but as is usual with early varieties, it is unpro-

ductive, while the fruit is medium or below in size.

Early Mammoth is too tender to be grown in this locality

without protection. It very much resembles Wilson Jr, Many

of the berries are imperfect, and vary from small to largest size,

Eldorado was injured but little by the winter, and was only

moderately productive. The fruit is medium size.
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Erie has beeu only moderately productive on our soil. The

fruit varies from medium to large.

Ford No. 1. From F. Ford & Son, Ravenna, O. We have

not fruited this variety long enough to decide as to its merits,

but it is considered worthy of further testing. It was moder-

ately productive this season, and was injured but comparatively

little by the winter. The fruit is from medium to large and of

good quality. '

Fruitland. From W. N. Scarf, New Carlisle, O. The canes

were injured twenty-five per cent, by the winter, and it stands

twenty-eighth in productiveness. Evidently it is not suited to

this locality.

Kittatinny has been as hardy as most varieties on our soil,

but is only moderately productive.

Lincoln is not as good as other varieties for this locality.

Lovett was injured fifty per cent, by the winter. It is unpro-

ductive here.

Luther is no improvement on better known varieties.

Mersereau is a new variety, said to be a seedling of Snyder.

The canes were uninjured by the winter, and it stands seventh

in productiveness this season. The berries are large, long and

rather irregular, with medium grains, quality good, mildly sweet,

sprightly; canes medium size, with medium prickles, vigorous

and hardy. A promising variety.

Minnewaski is not hardy here. It ranks tenth in productive-

ness, although the canes were injured fifty per cent, by the

winter.

Sanford. Received from G. W. Graham, Afton, N. Y. Has

not been sufficiently tested to determine its merits, but it is

not a promising variety.

Snyder is one of the hardiest of blackberries. The canes are

of the largest size, vigorous and productive. Much of the fruit

averages small in size, and many of the berries turn to a dull,

brownish-red color when ripe, which makes them unattractive.
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Stone Hardy was injured but little by the winter, and takes

second rank as to productiveness this season. The fruit is of

medium size and good in quality.

Success is considered to be worthy of further testing on ac-

count of its hardiness, productiveness and good-sized fruit.

Taylor is not as good for this locality as are some of the other

well-known varieties. It is moderately productive of small to

medium sized fruit.

Wachusett is unproductive here.

Wilson Jr. has a low habit of growth and its canes need pro-

tection in winter. The berries vary from medium to very large,

some of them being imperfect.

Woodland was injured fifty per cent, by the winter. The ber-

ries are medium size.

The following is a list of blackberries growing on Station

Grounds in 1896.

Agiawam.

Anoient Briton.

Barnard.

Black Chief.

Carlo.

Childs Tree.

Dorchester.

Early Clusiter.

Eiarly Harvest.

Early King.

Early Mammoth.
Eldorado.

Erie.

Evergreen.

Ford No. 1.

Friiithind.

King.

Kittatinny.

Lincoln.

Lovetr.

Luthfr.

Maxwell.

Mersereau.

Minnewaski.

New Bochelle.

Ohmer.

Piasa.

Reyiier.

t>able Queen.

Sanford.

Snyder.

Stone Hardy.

Success.

Taylor.

Wachusett.

Western Triumph.

Wilson Early.

Wilson Jr.

Woodland.
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DEWBERRIES.

W. PADDOCK.

The value of dewberries for commercial purposes lies in the

fact that their fruiting season is earlier than the blackberries.

Ripening as they do before the blackberries, their large size and

attractive appearance usually command for them a ready sale.

As a class the cultivated dewberries are less productive than the

blackberiies, and bear larger fruit of poorer quality. In this

locality they require winter protection which is easily given

them by throwing a few shovelfuls of earth on the prostrate

vines.

The only variety that has as yet attained any commercial

importance is the Lucretia.

Austin Improved, from J. W. Austin, Pilot Point, Texas, is a

Dew candidate for- public favor. It produced a few fruits this

season which were of the largest size and good in quality. This

is a promising variety.

Table II. Yield of Dewberries in 1896.

Rank as to yield.
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RASPBERRIES.

W. PADDOCK.

The raspberry crop was very satisfactory this season; this

was no doubt due to the fact that most of the varieties came

through the winter with but little injury and the weather condi-

tions were favorable to the setting and maturing of a large crop

of fruit. The soil on which they are grown here is a rather

heavy clay loam, well tile drained and fertilized with stable

manures.

Black Raspberries.

TABrK Til. List of Black Raspberries Fruited in 1896, with a Com-
parative Statement of the Percentage of Early and Late Yield of

Each Variety.

Rank
a'' to
yield.

1

2
3

4

5
6

7

9

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

NAME.

Molilei"

Hilborr
Bahcock No. 5

Pione<r
Kimsas*
Ohio
Poschaislcy Ko. 15

Poscharsky No. 9

Arctic
Mills
Hopkins
Bahcock No. 3

Eureka
Onondaga
Poscharsky No. 3

Toirnsevd No 2

Uayni's Seedling
Palmer
Oi<ler

Lovett
Smith No. 2

Bubcock No. 9

American Everbearing.
Lotta
Carman
Spry Early
Mamvaring No. 1

When
set.

1893
1893
1893
1894
189.']

1893

1894
1894
1893
1894
1894
1893
1894
1894

1894
1894
1893
1894

1893
1893
1893
18!i3

1893
189.T

1893
18!)3

1893

Yield of
row 25

feet long.

393k
388
323
2911/2

267
244
249
221V,
217
204
193
177
163
1.59

147
142
139
136
971.^

931.S

83
'

73K
65
57
52
441^
33

Per cent
of crop
picked
before
June 30.

6
13
3

10

29
2

20

24

29
4

9

6
17

35

2
39

Per cent
of crop
picked
after

July 15.

1

5
4

1

3

20
2

7

24
6
6

26

13

4
5
3

13

21
5

Per
cent of
canes
winter
killed.

5
5
5
5
5
10

o
10
5
5

2
25

5

5
5
10
5

15.
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Early Black Raspberries.

The majority of the black raspberries ripened a large propor-

tion of their crop between the dates of June 30 and July l6.

Those varieties that ripened a fifth or more of their crop before

June 30 may be called early for this season.

Table IV.

—

Early Black Raspberries Arranged According to Their

Yield Before June 30th.

NAME.

Poscharslty Xo. 9
Poscharsky No. 3
Eureka
Hopkins
Americau Everbearing
Spry Early

Date of flrst

picking.

June 23
June 23
June 24
June 25

June 23
June 24

Yield before
June .30,

ounces.

65
42
41
39
22
17

Total yield,
ounces.

22U
147'

163
193
65

44i

Rank as to
total yield.

7
14
12
10
22
25

Of the above varieties Poscharsky No. 3, Poscharsky No. 9,

American Everbearing and Spry Early are not as good for this

locality as are other well know^n sorts.

Eureka is an early berry of large size, firm and of good color

and quality. As is usual with very early varieties it is only

moderately productive.

Hopkins is also of large size, moderately firm and of good

quality. Both of these varieties received favorable notice in our

report for 1895.

Late Black Rasplerrics.

Again referring to table III. we find four varieties ripened a

fifth or more of their crop after July 15. These may be called

late for this season.

Table Y.—Late Black Raspberries Arranged According to Their

Yield After July 15th.

NAME.

Mills

Ohio
Onondaga
Lotta

Date of last
picking.
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Mills has received favorable notice in former reports of this

Station. Its fruit is somewhat larger than that of the Ohio, of

good quality, firm and somewhat seedy. It is worthy of a trial

as an evaporating berry.

Ohio is one of the standard varieties, and is much used for

evaporating. It does not thrive in many localities.

Onondaga has also received favorable notice in former reports.

The berries are large and attractive and of good quality.

Lotta is only moderately productive of medium size fruit.

Artie is moderately productive of medium to large size fruit.

Babcock No. 3 is an attractive berry of large size, good quality

and somewhat seedy. It was moderately productive this season,

Bahcock No. 5 received favorable notice in last year's report.

This season it takes third rank as to productiveness; the fruit

is medium to large in size, good quality and attractive in

appearance.

Carman has received favorable notice in former reports of this

Station as an early berry. The plants now in fruiting for some

reason have not done well, so that this year's record cannot be

regarded as showing what the variety is really worth.

Haijnes Seedling as grown here has shown no points of superi-

ority over well known kinds.

Hilborn has been fruited here since 1890, nnd has been very

satisfactory as a mid-season berry. The fruit is large, attractive

and of good quality.

Kansas ranks fourth in productiveness this season. It has

become quite popular in many sections as a productive market

berry,

Lovett produces large, attractive fruit, but it has not been

productive enough here to warrant its being recommended for

extensive planting.

Manwaring No. 1 though planted in the fall of 1893, the plants

have not yet become established. Much of the fruit dried up on

the, bushes this season.

Mohler is said by many to be identical with Eureka. This

season Eureka ripened its first fruit fully a week earlier, and

was much less productive than Mohler. The fact that the



352 Report of the Horticulturist of the

Eureka plants are younger, and that the two varieties occupy

different locations in the plat may have influenced both the

season of ripening and the yield.

Older produced its full crop this year, and ranks eighteenth

in productiveness. It should be further tested before deciding

as to its merits.

Palmer also bore its first full crop this season, and stands

seventeenth in productiveness. It holds a high rank in many

places.

Pioneer produced its first full crop this year. The berries

are medium size, good black color, moderately firm, fair flavor

and quality. The canes are moderately vigorous.

Smith No. 2 has as yet shown no points of excellence. It

takes twentieth rank as to productiveness this season.

Totvnsend No. 2 was unproductive this season, but it should

be tested longer before being rejected.

Purple Raspberries.

Table VI. List of Purple Kaspberries Fruited in 1896, with a Com-
parative Statement of the Percentage of Early and Late Yield of

Each Variety.

Rank as
to

yield.
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Columbian was winter-killed fifty-five per cent., but still it

ranks third in productiveness among the purple varieties. It

produced its first crop last year and ranked second in produc-

tiveness among all the raspberries.

Redfield is said to be a very vigorous grower in some locali-

ties, but it makes only a moderate growth here. The fruit is

medium size, dull purple, soft, sub-acid, and fair quality. Thus

far it shows no points of superiority over better known sorts.

Shaffer has long been the standard purple berry. The canes

are quite susceptible to attacks of anthracnose in some localities.

Smith Purple was received from B. F. Smith, Lawrence, Kan.,

181)1, but it has since been transplanted so that the plants have

never become established. It shows no indication of being any

improvement on better known varieties for this locality.

Red Raspberries.

Table VII. List of Rko Raspberries Fruited in 1896, with a Comi-ara-

TivE Statement of the Percentage of Karly and
Late Yield of Each Variety.

Rank
as to
yield.

3
4
5

6
7
8
9
10

U
12

13

14

15
16
17

18
19

20
21

22
23

NAME.

Pride of Kent
Cuthbert
Eoyal Churcli

Talbot
Loudon
Pomona
Clarke
Superb
Olatbe
Turner
Cline
Kiup
Harris
Brandywine .

Reliance
Eeder
Miller Woodland.
I.X.L
Thompson
Prida
Naomi
Crimson Beauty.

,

Superlative

23
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Early Red Raspberries.

The larger part of the crop of red raspberries was picked be-

tween the dates of July G aud July 23. Those varieties that pro-

duced a considerable portion of their fruit before July 6 may
be called early. Table A'll shows three varieties that may be

classed in this list. These are given below in Table VIII,

Table VIII. Early Vakiltiks Kankkd Accokding to theik Yield Bkkoiie

July 6.

NAME.
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Tablk IX. Late Variktiks Ranked According to their Yield After
July 22.

NAME

Royal Churcli
Olathe
Cntlibcrr
Lowdon
Su}>er Ij

Braiul^wiiic
Reder
Harris
Naomi Au
Superlative Au

Date of last
picking.

Aug. 10
Aug. 10
Aug.
Aug.
Aug.
Aug.
Aug.
July 31

10

Yield after
July 22,

ounces

153
139
111

99
85
74
65
64
52
10

Total yield,
ounces.

Rank as to
total yield.

452
3.^)4

535
412
378^
281

"

255k
292 >S

155
"

45J4

3
9
2
5
8

15
17
13
22
24

Brandywine is one of the standard old varieties, but it has

never been productive on our grounds.

Cuthbert is one of the most satisfactory of the red berries for

home and local market. It is always productive; the berries

are of large size and of very good quality.

Harris has received favorable notice in former reports of this

Station. The plants now in bearing have not become fully es-

lablished, so that thisi year's yield is below the average.

Loudon produced its first full crop this season and ranks Mth
in productiveness among the red berries, many of which have

been longer established. The fruit is large, of bright red color

and will evidently stand shipping well. It was uninjured by the

winter.

Naomi is of no particular value for this locality,

Olathe ranks second in jie\d among the late berries this sea-

son and ninth among all the red berries. It has been satisfac-

tory as a late berry in former years.

Royal Church is valuable only for home use.

Superlative is not vet established, but it produced a small

amount of fruit. The berries are of the largest size, light red

color, juicy and moderately firm. It has the peculiar flavor of

the English berries, which is much esteemed by some, but it is

not relished by those persons who regard the Cuthbert as the

standard of (juality.
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Mid-Season Varieties.

(liirke is one of the most productive of the old varieties. It

is valuable for home use only.

Crimson Beauty is of no value in this locality.

I. X. L. shows no points of superiority.

King produced its first crop of fruit this season. If it proves

to be productive it will no doubt be valuable for a mid-season

market berry on account of the size and color of the fruit.

Miller Woodland is unproductive here.

Pride of Kent was the most productive of the red raspberries

this season, and the canes were uninjured by the winter. The

berries are too soft to bear shipping.

Reliance is of but little worth as tested here.

Talbot ranks fourth in jn'oductiveness this season. It is valu-

able for local market or the home garden.

Thompson is not productive here.

Turner is noted for its hardiness. It is moderately productive

here; the fruit is medium in size and of good quality.

Yellow Raspberries.

Taiu.e X. LisioF Vki.i.ow liAsi'i;Ki;i;iE.s Fuiuikd in ISdit, wirn a Coaipara-

TiVE Statemknt op tjie Early and Late Yield of Each Variety.

Rank as to
yitsld.

1
o

3

4

NAME. When
set.

('iiroline 1892
Golden Qiieeu 1892
Crystal 1893
Ookleii Thoruless 1893
Veimont

1
1893

Champlaiu I 1893

Yield of
matted row
25 feet long,
ounces.

651
338A
231"

1.53

122i
86

Per cent.
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The following is a list of raspberries grown nt this Stat ion in

1896, not including the Station seedlings:

Addison.

Amerioau Everbeai'ing.

Arctic.

Babcock No. 3.

Bahcock No. '>.

Bahcock No. '.).

Beckwith l^cfdlinn.

Black Diamond.

Brandwine.

Cardinal.

Carman.

Caroline.

Clarke.

Cline.

Ohamplaiu.

Columbian.

Coutant No. 1.

Coutant No. 2.

Crimson Bwiuty.

Cromwell.

Crystal.

English Giant.

Eureka.

Gault.

Golden Prague.

Golden Queen.

Grolden Tlioruless.

Gregg.

Harris.

Haynes Seedling.

Hilborn.

Hopkins.

I. X. L.

Kansas.

Kenyon.

King.

Koch No. 1.

Lawrence.

Lotta.

LfOUdon.

I>ovett.

Mamcariny No. I.

Marlboro.

Miller.

Miller Woodland.

Mills.

Mohler.

Morrison Seedling.

Naomi,

Ohio.

Older.

Olathe.

Onondaga.

Orange.

Palmer.

.Percy.

PhoBnix.

Pioneer, see Progre^s.

Pomonia.

PosCharsky No. 3.

Poscharsky No. 9.

Poscharsky No. 15.

Pride.

Pride of Geneva.

Pride of Kent.

Progress.

Reider.

Redfield.

Bed Sweet.

Reliance.

Royial Chureli.

Sarah.

Shaffer.

Smith No. 2.*

Smith Purple.

Spry Early.

Success.

Superb.

Superlative.

Talbot.

Teletaugh.

Thompson.

Townseiid No. .?.

Turner.

N'ermoiit.

Viking.
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Whyte No. 6. Whyte No. 17.

Whyte No. 7. Woodland.

Whyte No. 13.

STRAWBERRIES.

W. PADDOCK.

vStrawberries are grown on the Station grounds in matted rows.

J*lants are set in either spring or fall, according as they are re-

ceived. As soon as the ground freezes in the early winter the

plants are covered with a few inches of straw or coarse manure.

When growth starts in the spring most of the covering is re-

moved from the beds, enough being left to serve as a light mulch

and to prevent the berries from becoming soiled.

In the following notes the imperfect or pistillate varieties are

marked " P," while the perfect or staminate varieties are marked

'' S." The blossoms of the pistillate varieties produce no pollen

and on this account are unable to form any fruit when planted

by themselves. The flowers of the staminate varieties produce

l)ollen and so are able to form fruit of themselves. In any plan-

tation where pistillate varieties are used, staminate varieties that

blossom at the same time should be set in every third or fourth

row in order that all may be well supplied with pollen. Too

great stress cannot be laid on having plenty of good pollen pro

ducers that blossom at the same time as do the varieties which

they are to fertilize. For example we would not expect that

Michel would make a good fertilizer for Bubach because the

former is usually in full bloom by the time the first blossoms

of the latter are open.

The yield of strawberries on the Station grounds as well as in

many localities throughout the state was very unsatisfactory this

season. This result was brought about by a variety of causes,

among which may be mentioned the dry season of 1895, the

severe winter following, and the very dry weather early this

spring. Copious rains later brought on the crop in this locality

much better than was at first anticipated. Though such seasons

are discouraging from a financial point of view, yet they are not

without value, as they aid in determining our reliable varieties,
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But after all the value of a variety is entirely a local question

and no grower should plant largely of any kind until it has first

been tested in his locality, as the number of varieties that suc-

ceed well in a large number of localities is very small. Yet

variety tests are not without value as the results obtained In one

locality may justly serve as an indication of what the variety

will do in other portions of the state. While the results pub-

lished in this bulletin cannot be regarded as being conclusive,

they are an indication of what the berries are worth.

In the following pages the varieties that were fruited In one-

year-old beds are discussed first, next those that fruited in

spring-set two-year-old beds and last the varieties in fall-set two-

year-old beds.

Notes on Varieties on One-year-old Beds.

Beecher, H. W., S. — From Thompson's Sons, Rio Vista, Va.

Fruit large, roundish wedge shape, scarlet color, poor quality,

firm; fruit stems short; foliage good; runners abundant. Not

productive this season.

Bissell, P.— From Thompson's Sons, Rio Yista, Va. Blossoms

with Sharpless. Fruit medium to large, round, inclined to conic,

light scarlet color, firm, quality fair. Fruit stems long, prostrate;

foliage good, runners abundant. It ranks first in productiveness

among the varieties fruited here for the first time in 1896. Con-

sidered worthy of further testing.

Canada Wilson, S. — From Birdseye &^ Son, HopeioeU, N. T.

Evidently a strain of the old Wilson. Fruit small to medium,

good scarlet color, roundish conic, very firm, quality good. Foli-

age good, runners abundant, fruit stems long prostrate. Pro-

ductive and firm, but too small to be profitable.

Champion of England, S. — From R. S. Johnston, Shorts-

ville, N. Y. Fruit medium to large, irregular wedge shape, bright

scarlet color, moderately firm, fair quality. Fruit stems medium

length; runners abundant; foliage moderately good. A large

and attractive berry when well grown but it has not done well

on the Station grounds.
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Columbian, S.

—

From W. F. Allen, Salisbury, Md. Plants

vigorous, runners abundant, fruit stems medium; fruit small to

medium, roundish, light scarlet color, firm, fair quality. Its rank

as to yield cannot be given this season.

Earliest, S.

—

From Thompson's Sons, Rio Vista, Va. Among
varieties fruited for the first time this season Earliest takes

eighth place as to productiveness. This is a good showing when

we take into account the fact that it produced a greater per

centage of its crop early in the season than did any other variety.

Fruit medium or below in size, roundish conic, light scarlet color,

firm, fair quality. Foliage good, fruit stems short, runners

abundant. Deserves further testing.

Eleanor, S.

—

From Thompsan^s Sons, Rio Vista, Va. Fruit me-

dium or above, roundish, bright scarlet, firm, good quality; run-

ners abundant, fruit stems medium, plants vigorous. Product-

iveness cannot be given this season. An early variety and

worthy of further testing.

Enormous, P.

—

From TJiompson's Sons, Rio Vista, T'a., and W.

F. Allen, Salishury, Bid. Runners abundant, fruit stems medium,

foliage good. Fruit large to very large, irregular wedge shape,

bright scarlet color, firm, quality fair. Though only moderately

productive this season it should be tested further on account

of its size and attractive appearance.

Hersey, S.

—

From S. Eersey, Higham, Mass. Fruit small to

medium in size, roundish with a slight neck, light scarlet color,

firm, fair quality. Fruit stems medium, runners abundant, plants

vigorous. Productiveness cannot be given this season.

Hull No. 3, S.

—

From E. J. Bull, Olyphant, Pa. Plants moder-

ately vigorous, runners abundant, fruit stems medium. Fruit

large roundish, light scarlet color, firm, good quality. Rank as

to yield cannot be given this se.ison.

Maple Bank, S. —F)-oni E. B. t^tcrenson, Loivinlle, Canada.

Blossoms with Shai-pless. Plants vigorous, runners abundant,

fruit stems medium. Fruit medium to very large, roundish

wedge shape, good dark scarlet color, firm, fair quality. Pro-

ductiveness cannot be given this season, but on account of its
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size and attractive appearance it is considered worthy of further

testing.

Margaret, S.

—

From M. Crawford, Cuyahoga Falls, 0. Medium

size, inclined to conic, dark scarlet color, firm, fair quality. Fruit

stems short, runners abundant, foliage moderately vigorous.

The plants have not done very well this season.

Mary, P.—From Thompson's Sons, Rio Vista, Va. Blossoms

with Gandy. Very few runners, foliage good, plants strong and

vigorous, fruit stems medium. Fruits large to very large, irreg-

ular in shape, many of them being coxcombed, firm, good quality.

Its rank as to productiveness cannot be given this season.

Murray, P.

—

From Thompson's Sons, Rio Vista, Va. Foliage

good, runners abundant, fruit stems medium length, productive.

Fruit medium to large, dark scarlet color, roundish, firm, fair

quality. Not productive this season in a one-year-old bed.

Omega, P.—From Thompson's Sons, Rio Vista, Va. Blossoms

with Sharpless. Plants moderately vigorous, fruit stems short,

runners abundant. Fruit large, irregular wedge shape, light

scarlet color, firm, fair quality. Will probably be productive;

on this account and because of its attractive appearance it is

considered to be worthy of further testing.

Robinson, S.—From Thompson's Sons, Bio Vista, Va. . Fruit

medium to large, roundish conic in form, scarlet color, moder-

ately firm, fair quality; fruit stems medium, runners abundant,

foliage good. Yield cannot be given this season, but it will evi-

dently be productive. Considered worthy of further testing.

See No. 3, P.

—

From H. S. and A. J. See, Geneva, Pa. Fruit

stems medium, runners abundant, plants vigorous. Fruit me-

dium to large, good light scarlet color, roundish, firm, quality

fair. Will evidently prove to be productive. Worthy of further

testing.

See No. 4, P-

—

From H. S. and A. J. See, Geneva, Pa. Fruit

large to very large, good scarlet color, somewhat irregular in

shape, quality poor, firm. Runners abundant, fruit stems long

and prostrate; plants moderately vigorous. No, 4 stands second

in productiveness among the varieties fruited for the first time
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this season. Considered worthy of further testing on account

of size and productiveness.

See No. 5, P.

—

From H. 8. and A. J. See, Geneva, Pa. Fruit

medium to large, light scarlet color, long conic, firm, quality

good. Plants moderately vigorous; fruit stems long and pros-

trate, runners abundant. Moderately productive this season.

Considered worthy of further testing on account of size and pro-

ductiveness.

Staples, S.

—

From M. Crawford, Cuyahoga Falls, 0. Fruit me-

dium size, roundish, dark scarlet color, firm, quality fair. Fruit

stems short; runners abundant; plants moderately vigorous. It

no doubt will prove to be of value as an early variety.

Thompson (Lady Thompson), S.

—

From Slaymaker and Son,

Dover, Del. Fruit medium size, roundish, good scarlet color,

firm, fair quality; fruit stems long prostrate, plants moderately

vigorous, runners abundant. Productiveness cannot be given

this season. Evidently not suited to this locality.

Thompson No. 100.—From Thompson's Sons, Rio Yista, Ta.

Plants moderately vigorous, fruit stems long, runners abundant.

Fruit medium or above in size, conical with a slight neck, bright

scarlet color, firm. Productiveness cannot be given this season.

Thompson No. 101, S.

—

From Thompson's Sons, Bio Yista, Ya.

Fruit above medium in size, round, conic, scarlet, firm, good qual-

ity. Fruit stems long and prostrate, runners abundant, foliage

good. Gives evidence of being productive. Considered worthy

of further testing.

Tubbs, S-

—

Frotn R. S. Cole, Harmons, Md. Season medium
early. Foliage good, fruit stems medium, runners abundant.

Fruit medium to large, round conic, dark scarlet color, firm, good

quality. Stands fifth in productiveness among varieties fruited

for the first time this season. Worthy of further testing.

Wilder No. 5, F.—From E. A. Wilder, Akron, N. Y. Fruit

medium size, round, conic, dark scarlet color, firm, quality fair.

Fruit stems long, prostrate, runners abundant, foliage fairly good.

Only moderately productive this season.

Wilder No. 7, 8.—From E. A. Wilder, Akron, N. Y. Fruit

above medium size, roundish conic, good scarlet color, firm, good

quality. Fruit stems medium, runners abundant, foliage good.
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Stands third in ijroductiveness among varieties fruited here for

the first time this season.

William Belt, S. —From M. Crawford, Cuyahoga Falls, 0.

Plants vigorous and healthy, fruit stems medium, runners abun-

dant. Fruit medium to very large, many of, the first berries to

ripen being coxcombed and very large, the others are of a more

regular conical form; fine scarlet color; moderately firm; good

quality. Ranks second in productiveness among varieties fruited

for the first time this season. Considered worthy of further test-

ing. (See plate XXIV.)

Williams, S.—From Ellwanger and Barry, Rochester, N. 7.

Fruit medium to large, not uniform in shape, firm, fair quality;

fruit stems medium, runners abundant. Plants moderately vig-

orous. Gives evidence of being productive.

Table I.

—

List of Strawberries FriIited in One-Year-Old Bed.s, with a

Comparative Statement of the Percentage, of Early
AND Late Yield of Each Variety.

Rank
as to
yield,
1896.

3
4
5

6
7
8

8
9
9
10
11
12
13

NAME OF VARIETY';

Bi.ssel

See Xo. 4

Wilder- No. 7

Tuljhs --

Willinm Belt
Canada Wilson...
Wilder No. 5

Staples
Earliest

Maifi'aret

See No. 5

Thompson No. 101.

Enormous
Murray
Beeclier, H. W
Columbian
Eleanor
Ilersey
Maple Bank
Mary
Omega
Robinson
See No. 3
Thompson (Lady)
Thompson No. 100
Williams...,

Yield of 33
sq. ft. in
ounces.

296
185
178
154
145
129
121
103
103
10(t

100
97
96

80i
59

Per cent, of
crop picked

before
June 15.

7
2

27

12
20
52
63

14
2

7
23

Per cent, of
crop picked

after
June 27.

24

13
3

7

2

2
6

16

* Only a few plants were recelTed or else a part died so that a full row was not obtained.
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Early Varieties.

Table I shows that five varieties yielded a fifth or more of their

crop before June loth ; these may be called early for this seasou.

These are arranged in Table II in the order of their productive-

ness.

Tahle II. Early Varieties Ranked Accoki>ing to Yield Before June 15tii.

NAME.

Earliest
Staples.
Tubbs.-

Date of first

Picking.

June 6

June 6

June 8

Murray
j

June

Yield before
June 15,

ounces.

65
54
41
18

Total yield.
1896.

103
103
154

80i

Rank as
to yield.

1896.

9
9
5
13

As is usual with very early varieties, Earliest does not take a

high rank as to yield, yet where very early berries are desired, it

is worthy of a trial. Its season is about the same as Michel, and

in productiveness it ranks about the same as that variety. Sta-

ples takes the same rank as to yield, and, like Eiirliest, it pro-

duced over half of its fruit before June 15, which date is taken

this year as the beginning of '' mid-season." Tubbs is one of the

promising new varieties, not quite as early as the two just men-

tioned, but more productive. Murray was not productive this

season.

Late Varieties.

June 27 is taken this year as the end of " mid-season." Those

varieties that yielded a fifth or more of their crop after this

date may be called late. Table I shows that of the berries

fruited in one-year-old beds only the one variety, Wilder No. 7,

can be classed in this list. Tliis berry stands third in product-

iveness among the varieties- that fruited here for the first time

this season and yielded 44 ounces of its crop after June 27.

Notes on Varieties on Spring-Set Two-Year-Old Beds.

In the notes on varieties that were fruited in spring-set two-

year-old beds we have attempted to sum up the data collected
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during the two years' test, and give a brief statement of the

value of the varieties as they appear to us on our soil. More

complete descriptions may be found in Bulletin No. 91, or in the

annual report of this Station for 1895.

Aldridge No. 25, S.

—

From Slaymaker and Son, Dover, Del.

Fruit medium to large, scarlet color. Too unproductive in this

locality to be of any value.

Annie Laurie, S. — From M, Crawford, Cuyalioga Falls, 0.

Fruit medium size, bright scarlet color. Unproductive.

Blonde, S. — From G. Cowing, Muncie, Ind. Fruit medium,

to large, pale scarlet color. Moderately productive.

Bostonian, P. — From B. F. Lincoln, West Hingham, Mass.

Blossoms with Sharpless. Attractive scarlet color, but soft and

only fair in quality. Has been productive in both one and two-

year-old beds. Worthy of further testing.

Brunette, S.— ^^o^?i C Cowing, Muncie, Ind. Fruit medium.

size, dark scarlet color. Moderately productive.

Charlie, P. — From Cleveland Nursery Co., Rio Yista, Ya.

Fruit medium size, good scarlet color, firm, moderately product-

ive.

Dew Drop, S.— From B. F. Smith, Lawrence, Kansas. Fruit

scarlet color, good quality. Has been only moderately produc-

tive here as yet.

Eicholtz Seedling, S, — From the U. S. Division of Pomology,

Washington. Fruit medium to large, light scarlet color. Unpro-

ductive this season in a two-year-old bed.

Equinox, S.— From Cleveland Nursery Co., Rio Yista, Ya.

Fruit medium to large, unattractive. Only moderately pro-

ductive this season in two-year-old beds.

Giant, S. — From, W. Y. Yelie, Marlboro, N. Y. Fruit large, light

color, soft.

Iowa Beauty, S. — From E. J. Hull, Oltjphant, Pa. Unpro-
ductive this season in a two-yenr old bed. l-'ruit medhnn to large,

dark scarlet color.
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Jay Gould, P. — From G. A. Green, Rochester, N. Y. Unpro-

iuctive this season the same as last. Fruit medium or below in

size, good scarlet color.

Marshall, S. — From L. J. Farmer, Pulaski, N. T. Foliage

large, plants vigorous. Fruit averages large, good scarlet color,

firm, very good quality. It has been only moderately productive

on our soil, but it is thought to be worthy of extended trial for a

mid-season market berry on account of its fine* appearance and

firmness. One of the best for home use.

Marston, P. — From G. 8. Pratt, Reading, 3Iass. Fruit me-

dium size, conic, good scarlet color. Retains its reputation of

last year for being productive. Worthy of further testing on

account of its earliness and productiveness.

Nan, S. — From T. J. Dwyer, Gornwall, N. T. Fruit medium

to large, good scarlet color. Unproductive this season in a two-

year-old bed.

Ona, P. — From E. J. Hull, Olyphant, Pa. Fruit medium or

above in size, good scarlet color. Only moderately productive

this season in a bed fruited for the second time.

Orange County, P.

—

From E. J. Hull, Olyphant, Pa. Unpro-

ductive this season in a two-j-ear-old bed. Fruit medium to

large, light scarlet color.

Tennessee,' S. — From W. T. Wood and Go., Richmond, Ta.

Fruit medium to large, bright scarlet color, attractive. It sus-

tains its reputation of last season as being a productive variety.

Will no doubt prove to be a valuable mid-season berry in many

localities.

Young Seedling, S. — From R. D. McGeehon, Atlantic, Iowa.

Fruit medium size, scarlet color. Unproductive this season in

two-year-old bed.
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Table III. List of Varieties Fruited ix Spring-set Two-year-old

Beds with a Comparative Statement of the Percentage

OP Early and Late Yield of Each Variety.

Rank as
to yield,

1890.

NAME OF VARIETY.

1

2
3
4

5
6
7

8
9
10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Marston
Bostouiau
Tennessee
Greenville
Huna
Crescent
Beder Wood
Beauty
Equinox
Townsend No. 30
Blonde
Haverland
Marshall
Townsend No. 20
Charlie
Sharpless
Haynes No. 31
Brunette
Champion of England
Ona
Allen No. 14
Giant
Michel
Eicholtz Seedlhitj

Orange County
Young Seedling
Jay Gould
Iowa Beauty
Allen No. 5
Sherman
Dew Drop
Nan
Annie Laurie

Vi«lH nf
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Tablk IV. Early Varieties Ranked According to Yield Before June

15, 1896.

NAME.

Maistoii
Beder Wood...
Haverland
Oaa
Michel
Young Seedling
Dew Drop
Sherman

Date of first

picking.

June 6
.lime 6

June 8
June 8

June 6
June 8

June 8
June 8

Yield before
June l.'i,

ounces.

64
59
53
41
49
18
13

12

Total yield,
1896.

266
188

152^
117*

9U
77
58
59

Rank as to
yield, 1896.

1

7
12
20
23
26
31
30

Marston was very satisfactory in 1895 when fruited in a one-

year-old bed. This year it heads the list among the varieties In

two-year-old beds in both productiveness and the amount of fruit

produced early. Beder Wood is usually rather under size but

can be relied on for a full crop. Haverland is of good size and

medium early. Michel is one of the best of the very early berries.

Late Varieties.

Table III shows that six varieties may be called late for this

season, having produced a fifth or more of their crop after June

27. They are given below in Table V,

Table V. Late Varieties Ranked According to Yield After June 27.

NAME. Date of last
picking.

Yield after
June 87,

ounces.

Hunn I Jnlv 21

July 11
July 11
July 13

Equinox
Giant
Beauty
Blonde \

July 7

Nan i
July 7

182
76
57
53
32
11

Total yield,
1896.

207
167
96 .V

169
159
46

Rank as to
yield, 1896.

8
11

32

Equinox, Giant, Blonde and Nan have not done as well on our

soil as have some of the well known varieties. Beauty is an ex-

cellent berry for home use or for local market; it is medium early

and moderately productive.

This season's test of the Hunn only serves to confirm our good

opinion of this berry. Not only was it by far the latest berry
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fruited on the Station grounds, but it ranks fifth in productive-

ness among the varieties fruited in two-year-old beds. Its first

fruit ripened on June 24 and the last berries were picked on July

21st, eight days later than any other variety. In order that we
might learn how this variety would thrive in another locality and

on different soil, plants of the Hunn together with Station seed-

ling No. 208 were sent to Mr. W. D. Barns, of Middle Hope, N. Y.,

to be tested on his farm. Mr. Barns is a fruit grower of wide

experience and in whose judgment we place implicit confidence.

His report, which is self-explanatory, is appended:

" I will now report concerning the Hunn, and Station seedling

No. 208 strawberries which were sent to us for testing.

" The plants, one thousand of each variety, were received in

good order and set April 23d, 1895. They were put in a vineyard,

the grape rows being ten and a half feet apart, and running

nearly north and south. There was a low ridge extending across

the plat from south-east to north-west, so that a part of each row

had a southern and a part northern exposure. The Soil is a

sandy or gravelly loam, the top of the ridge being nearly clean

slaty gravel.

" The runners of each variety started early in the season, and

gave promise of large beds of well rooted plants. But the drought

which commenced early in July and continued till late in the fall

prevented most of the runners taking root, and weakened the

plants of varieties so that the strawberry crop this season in the

Hudson River valley was one of the lighest ever known. Doubt-

less the moisture absorbed by the grape roots aggravated the evil

effects of the drought.

'' On the same day that the plants from the Station were set,

plants of Lady Thompson, Bubach and Sharpless were set in the

same vineyard, adjoining the Station berries. None of the plants

of these varieties resisted the drought as well as those from the

Station. They neither made as many good plants nor produced

as much fruit this season.

" Last spring thirty-five hundred plants of the Hunn were sent

to the Station for distribution among applicants for them. About

24
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one thousand were taken for starting another field. This neces-

sarily left the rows for fruiting very narrow.

" From the fact that the rows of No. 208 were so much wider

than those of the Hunn, no plants having been taken from them,

they should have yielded much more fruit. As it was the Hunn
yielded one third more fruit. The first few pickings the fruit of

No. 208 was nearly as large and firm as that of the Hunn, but of

lighter color. The quality of each was excellent, some visitors

giving the preference to one, and others to the other variety.

After the first week No. 208 fell off in size and the berries were

softer.

" On June 19th a sixteen-quart crate of each variety was

shipped to a party in Gansevoort market. New York, and the

same day a shipment was made to a firm in Washington street,

near Washington market. New York. The former sold No. 208 at

15 cents per quart, and the Hunn at 18 cents. Good Sharpless

berries were selling for 12 cents. He wrote, ' Both varieties were

received in good order but this is not a good place to get fancy

prices.' The down town firm sold No. 208 for 18 cents, and Hunn

for 20 cents per quart. Concerning them they wrote: 'Both these

varieties arrived in excellent order, but the Hunn is the better of

the two, and a remarkable berry for which we predict a wonderful

success, as it is superior to anything we have seen in color, ship-

ping qualifications and delicacy of flavor.'

" The foliage of each variety is stronger, and seems to resist

fungous diseases better than either Bubach, Sharpless or Lady

Thompson. /

" The folloAving list will show the time of ripening of the several

varieties

:

NAME.

Michel
Beder Wood
BubacL
Sharpless. ..

Hunn
No. 208

First ripe.

May 20
May 24

May 31
June .S

June 9
June 9

First
Bbipment.

May 23
May 27
Jmie 4
June 6
June 13
June 13

Last
shipment.

June 10
•Tune 15
Juno 24

June 24
July 8
July 6
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" The Lady Thompson plants had been heated when recei v ed.

and made Bueh feeble growth that no record was made of their

shipping qualities. This season they have made a fine growth

and now promise well for next season's crop.

'^ From this season's experience we are led to consider the

Hunn a most promising berry for late market. The No. 208

seems hardly worth introducing. Still, another season's test

may be more favorable. It is remarkable for the number and

perfection of its blossoms, as well as for the extreme length of

time that it continues to put them out. This feature may ren-

der it extremely valuable for fertilizing late varieties that bear

imperfect flowers. We have no Gandy on our place, but a

neighbor, on ground considered a few days later than ours, com-

menced shipping them nearly a week before the Hunn was fit.

''All of which is respectfully submitted by

" Yours truly,

" W. D. BARNS & SON."

Beds Fruited for the Second Time but Planted in the Fall

OP 1893.

In October of 1893 a few new varieties were received for test-

ing. They were planted at once, together with a few of the

standard berries, for comparing with them. Such large yields

were obtained this season from some of these varieties, as com-

pared with varieties that were set in the spring of 1894, that it

has been thought best to treat the two lots^ separately.

In the following discussion an attempt has been made to sum
up the data that have been collected during the seasons that the

varieties have been under test on our grounds.

Aldridge No. 25, S.

—

From Slaymaker S Son, Dover, Del. Of no

value for this locality.

Beder Wood, p.—This variety has been fruited here since

1891 and has been very satisfactory as a mid-season local market

berry. The berries are of medium size, conical, good scarlet

color, too soft to ship long distances; plants very productive and

produce runners abundantly.
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Bubach, P. A standard variety in many localities. Berries

large, irregular, light scarlet color, soft. Valuable for local mar-

ket, but rather soft for shipping long distances.

Crosby, S, From P. Crosby, Clinton, Wis. Fruit medium size,

firm, good quality, only moderately productive. Not as good for

this locality as other well-known varieties.

Croshy No. 10, S.

—

From P. Crosby, Clinton, Wis. Plants vig-

orous, producing runners freely. Fruit of medium size, good

quality and firm, mid-season to late; ripens somewhat unevenly.

More productive than Sharpless on our grounds.

Crosby No. 91, S.

—

From P. Crosby, Clinton, Wis. Fruit me-

dium to large, good quality, firm; moderately productive. Not

as good as other well-known varieties for this locality.

Feicht No. 2, S.

—

From D. Feicht, Dayton, 0. Plants very vig-

orous, producing runners freely; fruit stalks stiff and of medium

length. Fruit large, scarlet color, good quality, firm. Not as

productive as other well-known sorts.

Feicht No. 3, P.

—

From D. Feicht, Dayton, 0. The report of

this Station for 1892 contains the following estimate of this

variety: "Growth vigorous; foliage light green; leaves medium

size on long, slim leaf stalks; fruit stalks long and stiff, but

not strong enough to hold fruit from the ground. Makes a mod-

erate number of runners; fruits cubical, large specimens cox-

combed, average large, bright red; flesh white, firm; quality

fine." This variety has fruited here every season since, and has

proven to be quite satisfactory as a mid-season to late berry.

Gandy, S.— A stniidard late market berry in many localities,

but it has never been very productive on our soil. During the

time that this variety has been under test on our grounds it has

been excelled by a number of kinds in both yield and the per-

centage of fruit produced late in the season.

Lovett, S.— Plants vigorous, runners abundant, moderately

productive; berries medium to large, dark scarlet color, too soft

to ship long distances. Of especial value as a fertilizer, as it

produces an abundant supply of pollen, and has a long blossom-

ing p(Mi()(l.
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Middlefield, P. A well-known variety, one of the best for

home use. A vigorous grower, producing many runners. Ber-

ries large, brilliantly colored, handsome; has been moderately

productive on our grounds.

Phillips Seedling, S.

—

From W. H. Phillips, Staunton, Ind.

Plants vigorous, producing large berries, firm and of good qual-

ity, moderately productive. Not as good as well-known sorts.

Princeton Chief, P. From F. W. Poscharsky ami Son, Prince-

ton, III. The report of this Station for 1893 contains the follow-

ing account of this berry: " Blosoms about with Manchester.

Foliage good; runners abundant; stems long; fruit mid-season

to late, medium size, moderately firm, good quality and of good

color, although rather dark when fully ripe. Among the straw-

berries fruited at this Station for the first time in 1893, Prince-

ton Chief ranks fifth in productiveness. It was much more pro-

ductive on our soil that Bubach and will probably ship as well

as that variety." Only moderately productive in a two-year-old

bed, but on the whole has been quite satisfactory.

Sadie, P.—Berries average small, but of good color and qual-

ity, firm. Plants strong and healthy, productive. The size of

the fruit is against it.

Sunny Side, P.—From C. S. Pratt, Reading, Mass. This va-

riety has received favorable notice in former reports of this Sta-

tion. The plants are vigorous and productive; the berries are

medium to large, fair quality, moderately firm, attractive, mid-

season. Should be better known.

Townsend No. 2, S.

—

From T. T. Lyon, South Haven, Mich.

Fruit medium to large, dark scarlet color, good quality, moder-

ately productive. Not as good as other well-known sorts for this

locality.

Walton, P.— Not as good as well-known varieties for this

locality. Fruit small and soft; moderately productive.
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Tablk VI. List ok Varieties Fruited ix Two-Year-Old Beds, but Set

IN THE Fall op 1893, with a Comparative Statement op the Per-

centage OF Early and Late Yield of Each Variety.

Rank
as to
yield
1898.

1

2

3
4
5
6
7

8
9
10
11

12
1:3

14

15
Ifi

17

18

19

NAME OF VARIETY.

Sadie
Beder Wood
Lovett
Sunny Side
Feicht No. 3
Phillips Seedling
Crosby No. 10...
Feicht No. 2
Sharpless
Walton
Waldron
Middlefield
Bubach
Princeton Chief
Crosby No. 91 . . -

Townsend No. 2

.

Grandy
Crosby
A Idridge No. 25

.

Yield of



Nmw York Agricultural Experiment Station. ;575

Table VII. Late Varieties Eanked According to Yield After June 27.

NAilE.
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iiox, Wilde»' No. 7, Feicht No. 3, Princeton, Chief and Gandy are

recommended for trial.

An attempt has been made to sum up the data that has accu-

mulated at the Station concerning the varieties now in tlie

Station collection that have fruited more than two years. More

complete descriptions of these berries or of other kinds that are

not now in the Station collection may be had by consulting

former bulletins and reports of this Station.

List of strawberries growing on Station grounds in 1896:

Allen.

Allen No. 5.

Allen No. Vi.

Allen No. 21.

America.

Annie Kennedy.

Annie L»aurie.

Australian Phcrbca riii,!:

Atlantic.

Beauty.

Beder Wood
Beecher, H. W.
Bissel.

Blonde.

Bostonian.

Bninette.

Brj^aut.

Bubach.

Canada Wilson.

Carrie.

Champion of lOnjiland.

Charlie.

Columbian.

Crescent.

Dew Drop.

Earliest.

Edith.

Eielioltz Seedling.

Eleanor.

Enormous.

Equinox.

Fragaria Virgin in n a

.

Ganargua.

Gandy.

(Jardner. \

Gertrude.

Giant.

Glen Mary.

Greenville.

Hadsell Seedling.

Haverland.

Hayes Prolific.

Hmjncs No. 31.

Henry.

Hersey.

Hull No. 3.

Ideal.

Iowa Beauty.

Ivins.

Jay Gould.

Johnson Date.

Lovett.

Maida.

Maple Bank.

Margaret.

Marsliall.

Marston.

Mary.

Mexican Everbonring.

Michel.

Michigan.

Middlefleld.

Murray.

Nan.

Omega,

Ona.

Orange County.

Oriole.
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Oswego Qiu'ou.

Paris King.

Parker Earle

Plow City.

I'reniium.

Pride of Cumberland.

Princeton Chief.

Quality.

Robinson.

Scofield HeeiUiiiji.

Sre No. 8.

See No. //.

See No. 5

Sharple.ss.

Slierman.

Slaymalcer No. 1.

Slaymalcer No. 5.

Slaymaker No. S.

Slaymalcer No. 9.

Slaymalcer No. 10.

Slaymalcer No. 12

Slaymalcer No. 25.

Sparta.

Staples.

Stayman No. N.

Sunny Side.

Sunrise.

Tennessee Pi'olilir

Thompson.

Thompfion No. 100.

'i'liompsoa No. 101.

Townsend No. 2.

Townsend No. 20.

Townsend No. -10.

Tubbs.

Vera.

Vicountess

Weston.

White Novelty.

Wilder No. ',.

Wilder No. 7.

William Belt.

Williams.

Wilson.

Young Seedliinj.



11. THINNING FRUIT.

S. A. BEACH.

luvestlgations begun in 1896 to determine the practical value of system-

atic thinning of fruit on orchard trees, and to illustrate principles pertain-

ing to the production of fruit. Present extent of the practice in New York

State. Thinning plums. Thinning apples.

A series of experiments in thinning fruit was undertaken bj

the Station Horticulturist in 1896 to get more definite informa-

tion concerning the comparative merits of different ways of thin-

ning fruit as shown by the size, appearance and quality of the

fruit which is left to ripen and by the vigor and productiveness

of the trees in succeeding years. It is expected that the work

will be of value in setting forth more clearly some of the prin-

ciples of fpuit growing which may be applied in detail in various

practical ways. An intelligent grasp of the principles which

have something to do with the production of fruit is really worth

more to the fruit grower than a mere knowledge of rules of prac-

tice and trade secrets, because when he understands the funda-

mental principles on which the secrets and rules of practice

which are really worth anything depend, he can more intelli-

gently vary practical operations to suit the different conditions

which may arise.

In this state the practice of thinning fruit has not generally

become established among fruit growers, with the exception that

peaches are usually thinned by those who grow this fruit exten-

sively. Thinning apricots is practiced by the most successful

growers in this state. Plums, especially large and showy kinds

or those which are liable to have the trees injured by over-

bearing, are sometimes thinned ; the same may be said of grapes

and pears. So far as I know, no one in this state makes a prac-

tice of thinning cherries, quinces or crab apples. Sometimes

attempts are made to change; the bearing yield of apples by close

thinning or by taking off the entire crop. Mr. J. B. Oollamer,
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Hilton, N. Y., has practiced thinning the Twenty Ounce for the

past few years with good results; other instances are occasionally

found where thinning apples is practiced, but they are not at all

common. '

It is to be expected that thinning fruit will give the best

results where the trees are in good condition and well cared for.

In seeking orchards where the proposed experiments in thinning

fruit may be carried on the object has been to select trees in

good bearing condition, well fed, well pruned and generally well

cared for. The plan is to continue the experiments with the

same trees year after year till satisfactory information is secured

on the points which are under observation.

Thinning Plums.

A portion of an orchard at North Hector, belonging to Mr.

Frank Smith, of Auburn, N. Y., was engaged for the experiment

in thinning plums in 1896. The varieties selected were Lom-

bard, Guii and Bavay's Green Gage. The trees were all thinned

alike during the early part of the season, and July 3 and 4 a

portion of the trees of each variety was further thinned, so

that the fruits were at least three inches apart. The fruit at the

time was half grown. The results showed that thinning so late

in the season, in this case, had comparatively little effect on the

size of the remaining fruit. It is proposed to continue the work

with plums, and try various other methods of thinning.

Thinning Apples.

Experiments in thinning apples were begun in 1896 in an or-

chard of Thomas B. Wilson, Hall's Corners, Ontario county,

N. Y. The sixteen trees which are under experiment are of

three varieties, namely, Baldwin, Hubbardston and Rhode Island

Greening. The two flubbardston trees are about forty years

old; the others are twenty-five. Trees of the same variety, as

neafly alike in all respects as could be found, were paired for

comparison, one of each pair being thinned, the other left un-

(liiiuuHl. Three wavs of thinning are being tried.
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First. All wormy, knotty or otherwise inferior fruit is removed

and all clusters thinned to one fruit.

Second. Same as first, and in addition, the rest of the fruit is

thinned so that none of it is less than four inches apart.

Third. Same as first, and in addition the rest of the fruit is

thinned so that none of it is loss than six inches apart.

The Ihinniiig was done from June 25 to June 27, 'the largest

apples at that time being about an inch and a half in diameter.

The results of the first season's work are set forth below.

First Method. Two Baldwin trees, heavily loaded with fruit,

were selected for this test. The fruit on one tree was thinned

by taking off all knotty, wormy or otherwise inferior fruit, and

all clusters were thinned to one fruit. It took four houi-s to

do the thinning and four for picking, making altogether eight

hours. It took five hours to pick the tree that was not thinned.

The marketable fruit graded as follows:

FiR^T Method—Yield per Trek.

Thinned

Not thinneil.

Per cent. No. 1.

70.3

60.5

Per cent. No. 2.

29.7

39 5

Total bushels
marketable.

27.75

32.25

From this we see that while the tree which had its fruit

thinned gave IG per cent, less fruit than the unthinned tree,

10 per cent, more of it ranked No. 1, so that it really yielded as

many bushels of No. 1 fruit as did the unthinned tree, without

carrying so heavy a burden of inferior fruit. There were about

three times as many culls where the fruit was not thinned as

there were where it was thinned. The thinned fruit was higher

colored and more attractive in appearance than that from the

trees which were not thinned.

^Ineh better results followed the second method, as will now be

shown.
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Second Method. Six Baldwin and six Rhode Island Greening

trees were selected for this experiment. Three of each kind were

thinned, the others were not. All inferior fruit was taken out

and the rest of the apples thinned to at least four inches apart.

The following statement shows the average yield of marketable

fruit ijer tree and the per cent, of it which graded No. 1 or No. 2,

as the case may be.

Second Mbtiiod—Averagk Yield Pek Thee.
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Third Method. Two Hubbardston trees were selected for the

third test; one was thinned, the other was not. Besides removing

all inferior fruit it was thinned so that the apples were at least

six inches apart. The marketable fruit graded as follows:

Tjiiud Method—Yield Per Tkee.
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sake of more accurate results in the experiments the thinning

was done more thoroughly and more carefully than would be the

case in ordinary practice.

According to these results the second method of thinning is

enough superior to the first to more than pay for the extra work

involved.

From the data now at hand the second and third methods

cannot well be compared. It is also too early to say much about

the effect which the thinning may have had on the development

of fruit buds for next season's crop.

In view of the fact that the markets were so glutted with

apples from the crop of 1896 that in many instances the prices

which the growers realized did not cover the cost of packages

and the labor of picking, packing and handling the fruit, the

question arises whether it would not have been good economy to

have decreased the total yield of marketable apples one-fourth

by thinning the fruit in June. The experiments which have just

been discussed show that this might have been done so as to

decrease the yield of seconds and culls, yet increase the total

amount of No, 1 fruit, making the fruit altogether of a better

grade. With the markets relieved of a great amount of inferior

fruit better prices could reasonably be expected and the remain

ing fruit superior in appearance would have strengthened the

good reputation of New York apples in both home and foreign

markets. The overburdened trees relieved of an excessive crop

in such a favorable season as 1896 might be expected to provide

the extra nourishment necessary to the production of fruit buds

for the following season.



111. PLUM LEAF SrOT.

S. A. BEACH.

POPULAR ACCOUNT OF AN EFFORT TO CONTROL PLUM
LEAF-SPOT.

May be controlled by spraying with Bordeaux Mixture.— Plan of in-

vestigations of 1895-6.— Course of treatment recommended.— Black knot

and fruit rot clieckcd somewhat by tliis treatment.

The leaves of plum trees are liable to injury from what is

commonly known as the ^' leaf spot " or " shot hole " disease.

It will be explained more fully later that this disease is caused

by a fungus* which attacks all kinds of cultivated plums, in-

eluding native and Japanese sorts, and also cherries and some

other kinds of stone fruits. In years past it has caused con-

siderable injury and sometimes serious loss in the plum and

cherry orchards of this state. The disease as it appears on

cherry leaves is Illustrated in plate XXIX.

Investigations which have been made at experiment stations

within recent years have shown that it may be i)revented by

thoi'ough spraying with Bordeaux mixture,f and the results of

iliese experimenls are abundantly confirmed by the practical

experience of many fruit growers.

Plan of Experiments in 1895.

In recent years, in one of the extensive plum orchards of T.

0. Maxwell & Bros., of Geneva, eau celeste soap mixture has

been used with very good results for checking the spread of the

* Cylindroitporium Padi, Karsteii.

t Thaxter, Rowland. Kf-p. Coun. Sta. 1889: 170, 1890 : 102.

Cireen, W. J. The Shotliolc FniiKiis of the Pliiui Bull. Ohio Kxp. Sta 1891. II, 4 : 2I<;.

Kairchild, 1>. <".. riiiiii Leaf Hlijlht. Bull. U. S. Div. Vcjr. Path. 1894, 0: 39-40. Join. M.\c

7: •J.'>3 256 111. 2., liep. N. Y. State Kxi>, Sta. 189'J, 11: 6.')9 (id:}. Treatiiieiit of Plum Leaf Blinht

in Nm-seiy. Bull. TJ. S. Div. Veg. Path. 1892, :i : 63-64.

Beach, S. A. PreTenting Leaf Blight of Plum and (Jherry Nursery Stock. Kep. N. Y.

State Exp. Sta. 1893: 688 693. Bull. N. Y. State Rxp. Sta. 72.
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leaf-spot late in summer,* For this reason it seemed desirable

to compare the Bordeaux mixture with the eau celeste soap

mixture as a remedy for this disease. Previous comparisons

of these two fungicides have usually resulted in favor of the Bor-

deaux mixture when considered with reference either to its

effectiveness against the spread of fungi or to its elfect on the

health of foliage. Were eau celeste as good a fungicide as Bor-

deaux mixture it would be more desirable because it contains no

heavy sediment, does not need to be agitated and is easier to ap-

ply than is Bordeaux mi:^ture.

In 1895 a comparison of these two mixtures was made by the

Station Horticulturist to see which is preferable for fighting

the leaf-spot. Two other questions pertaining to the treatment

of the leaf-spot were also investigated, namely:

What is the least number of sprayings by which this disease

may be kept under control?

At what time should these sprayings be made in order to do

the most good?

An account of these investigations was published in Bulletin

98, a portion of which is included in this report.

Plan of Experiments in 1896.

In 1896 the investigations as to the least number of sprayings

that are desirable and the best time for making them was con-

* The following is the history of the use of eaii celeste Id the plum orchai d above referred to

as given by the nianag»r, Mr. C. U. Scoou :

In the suiumer of 1892 the foliage began ilroppiujT from a block of Bavay's Green Gage to au
alarming extent. The trees had been sprayed twice in the sjiing with Bordeaux mixture
although not so thoroughly as they should have been. At the suggestion of Mr. D. G. Fairchild
an eau celeste soap mixture was tried to see if it would check the trouble. Three applications
were made, at inteixals of abouf ton days, beginning the last of July and extending into
August. The immoiliate result was that the spread of the disease seemed to bo checked. The
most marked result was apparent in the fall, when the untreated trees dropped nearly all of
their foliage before the fruit was picked while the sprayed trees retained their leaves till late iu

the season. The following winter was quite severe on plums and many trees were injured.
Those trees which had been sprayed and hold their leaves late in the fall were injured less than
those trees which were not sprayed and which lost ihoir leaves earlier

In 189;! the trees were sprayed in the spring with Bordeaux mixture more thoroughly than
they had been iu the previous year. Two applications of the eau celeste were made, one the
latter part of ,1 uly the other iu August. The contrast between the treated and untreated trees

was not so great a.-) in tho previous year, as the untreated trees held their foliage well, but in

the fall it was noticed that the treated trees held their foliage longer than the untreated.
Iu 1894 a block of Italian Prune was given trcaliii.iil .siinihii- to that which the Bavay's (Jreeu

Gage received in 1893 aiid with similar results.

25
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tinued, but the comparison of the Bordeaux mixture with the

eau celeste soap mixture was dropped, for the results obtained

in 1895 showed clearly that the eau celeste is inferior at least

for treatments that are given before mid-summer. Neither in

1895 nor in 1896 did the leaf-spot show enough injury before

the last of August to permit of a comparison of the Bordeaux

mixture with the eau celeste for August treatment.

The courses of treatment with Bordeaux mixture before mid-

summer which were tried in 1896 resulted in marked benefit,

especially to Italian Prune, and to a large extent confirmed the

results of the work in 1895.

Strength op Bordeaux Mixture Used.

In these experiments a comparatively weak Bordeaux mixture

was used, namely, the 1 to 11 formula, for it had previously been

shown that the plum leaf-spot may be controlled by using the

mixture at this strength.* This formula again proved satis-

factory, and it is confidently recommended for use in treating

the leaf-spot. In view of these investigations the following line

of treatment is advocated for bearing orchards:

Course op Treatment Recommended for Plum Leap-spot.

Apply Bordeaux mixture, 1 to 11 formula, as follows:

1. About May 25 or within ten days after the blossoms have

fallen.

2. About June 15 or three weeks after the first treatment.

3. About four weeks after the second treatment.

Spraying before the blossoms open to prevent leaf-spot has not

proved superior to the course of treatment above given.

If only two treatments can be given let them be made about

May 25 and June 17, but better results will usually follow the

three treatments above recommended.

We have not yet seen the leaf-spot become serious in August

after a course of treatment like that just recommended. Should

*Green, W..T. RuU. Oliio Bxp. Sta, 1891: •JIf.. Be>arli. S. A. Kep. N. T. State Bxp. Sta.

1893: 688-693.
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it do so it would probably be best to apply eau celeste mixture,

because it would be less apt to spot the fruit than would the

Bordeaux mixture. This is suggested for trial but not positively

recommended, as we have not yet had an opportunity to compare

the two mixtures for August treatment.

Remember that thorough spraying is essential to\ success. This

has been advocated over and over again in former bulletins and

reports of this Station, and yet probably nine-tenths of the read-

ers who have undertaken to spray their orchards fail to secure

the best results because the work is not done thoroughly. It is

not necessary to drench the trees, but the aim should be to com-

pletely cover every leaf with fine mist-like particles of the spray.

To do this it is necessary to have a powerful pump and good

nozzles. For a more complete discussion of spraying apparatus

and methods of spraying, the reader is referred to Bulletin 74 or

the 1894 annual report of this Station.

A remarkable instance of the practical benefits of protecting

the foliage of bearing plum trees from the attacks of fungous

diseases is seen in the case of the Italian Prune trees which were

treated in 1896, as explained on subsequent pages. In this In-

stance the treatment resulted in an average increase per tree of

twenty-four and one-half pounds of marketable fruit at an esti-

mated cost of less than one cent per pound.

Bordeaux Mixture as a Preventive of Black Knot and

Fruit Rot.

The treatment of plum trees with Bordeaux mixture for leaf-

spot appeared in Dr. Thaxter's experiments to check the plum

black knot, as it did also in a later experiment by Lodeman.*

In treating peaches for the fungus which causes the ripe rot of

the fruit and the blight of the blossoms, Chesterf has found that

four sprayings with Bordeaux mixture, 1 to 7^ formula, reduced

the rot to about one-third of what it was on unsprayed trees. He
found that With two sprayings there was about twice as much

* Lodeman, E. G. Spraying for bl»ck-kiiot upon cherries and plums. Garden and Forest, 7

508.

i; St or. F. D. Bnll. Del. .Station 29; 11.
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rot as with four sprayings, and that four sprayings gave about as

good results as did six sprayings. Two of the four sprayings

were made before the blossoms opened; the third was made two

weeks after the date of full bloom and the fourth was made
twelve days after the third.

The same fungus which causes the fruit rot of peaches also

causes the ripe rot of plums and in some instances attacks the

blossoms, giving them a blighted appearance. Figure 7 illus-

trates the appearance of fruit attacked by the fruit rot fungus.

It is gratifying to learn that Bordeaux mixture checks to -some

extent the spread of this disease, although as Dr. Thaxter has

observed in the citation given above, it is not always effective

in preventing its ravages.

From these observations we conclude that the treatment which

has been advocated above as a preventive of plum leaf-spot may

also be expected to show some beneficial results in lessening the

prevalence of fruit rot and black knot in the treated orchards.

Nevertheless, it is not expected that spraying will ever do away

with the necessity of cutting off and burning the knots to prevent

the spread of plum black knot, and it will still be advisable to

remove and burn or bury the rotted and mummified fruit before

the blossoms open the following spring for the purpose of check-

ing the spread of the fruit rot fungus. In case there is reason

to fear an attack of the fruit rot fungus on the blossoms spray

thoroughly with Bordeaux mixture before the blossoms open, and

follow with the line of treatment advocated above for leaf-spot.

NATURE OF THE PLUM LEAF-SPOT. EXPERIMENTS IN

TREATING IT.

Appearance of the disease. Its destructive character. Details of ex-

periments in controlling it. Work of 1895. Work of 1896. Course of

treatment now recommended. Remarkable increase in yield of Italian

Prime as a result of the spraying.

On the preceding pages are given the objects of the experi-

ments in treating the plum leaf-spot disease which were tried in

ISOf) and 1800, and a line of treatment is recommended for or-



New York Agricultural Experiment Station. 389

chards which is based on the results of those experiments. The

reader who cares to follow the subject further will find on the

following pages an account of the nature and appearance of the

disease and a somewhat detailed statement of the plans of the

experiments and the results which they brought forth.

It has already been stated that the plum leaf-spot is due to

a fungus, Cylindrosporium Padi, Karsten, which attacks all kinds

of cultivated plums, including the native and Japanese sorts;

also cherries and some other kinds of stone fruits. It is quite

widely distributed in Europe and America.

Appearance.

In the plum orchard it makes its appearance soon after the

first leaves are full grown. The leaves begin to show little dis-

colored spots, at first about a sixteenth of an inch in diameter,

with margins often tinged with purple or red. As the disease

progresses the spots enlarge till they are an eighth of an inch

or more across. Larger spots may be formed by the coalescing

of several small ones. The spots soon become dark brown with

a pale center. The tissues wither, and frequently breaking away

from the healthy portion of the leaf which surrounds them, they

drop out and leave circular holes in the leaf, as illustrated in

plate XXIX, which is reproduced from a photograph of diseased

leaves. The holes thus formed are often as clean cut and clearly

defined as though they had been made with shot, and on account

of this characteristic the disease is sometimes called the shot-

hole disease. Inasmuch as another disease which attacks apri-

cots, almonds and other stone fruits is popularly known, especi-

ally in California, as the shot-hole disease, it is better to desig-

nate the trouble which we are discussing as the leaf-spot dis-

ease of plum and cherry. The holes which are formed in the

leaves by this disease are not always circular in form, but when

several spots coalesce into one, or when the disease finds ex-

tremely favorable conditions for rapid development, large

patches, irregular in shape, may drop from the leaf, giving the

foliage a ragged or worm-eaten ai)peurance.
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Injurious Effects.

The infested leaves frequently turn yellow and drop prema-

turely, so that it is not uncommon in August to see a large pro-

portion of the new growth leafless, or in case of Yerj severe

attacks the tree may lose nearly all of its foliage before Sep-

tember. Without the help of the foliage it is unable to properly

ripen its wood, and in such instances, especially when it has

borne a heavy crop of fruit, it goes into the winter in an enfeebled

condition and is liable to be severely injured or even killed by

the winter. The leaves may begin to drop to a considerable

extent as early as July, but usually the loss from dropping is

not serious before August or September.

The disease frequently checks the growth of plum and cherry

nursery stock so much that it is diflScult to bud them in August.

It also interferes with the growth of the budded trees. See An-

nual Report of this Station, 1898, 688-693.

The nature of the leaf-spot is such that the disease may pass

unnoticed or attract little attention unless it causes the leaves to

drop badly. Should the loss of foliage not exceed five or ten per

cent, a person unacquainted with the disease would be apt to

think that the few leaves which dropped from time to time did so

as a result of natural process of ripening rather than because

they were attacked by the leaf-spot fungus, and failing to realize

the danger of serious loss from this trouble he would take no

precautions to prevent the progress of the disease.

Many fruit-growers do not realize as they should how essential

healthy foliage is to the vigor, longevity and productiveness of

trees. It is too often the case that a loss of five or ten per cent,

of the foliage causes little anxiety, yet this means a loss of five or

ten per cent, in the productive power of the tree. It is in the

leaves, or other green portions of the plant, that the compounds

are formed which are used to sustain life, to support new growth

of wood, foliage or fruit, and to develop the fruit buds for another

crop. The roots gather crude food materials from the soil, other

material is supplied by air, and then with the help of sun-heat

and sunlight, in the green portions of the plant, these are formed
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into starch, sugar or other compounds which the plant may

either appropriate for immediate needs or store away for future

use. The leaves may properly be called the food factory of the

tree. Is it not wisdom to protect this factory, so far as prac-

ticable, from all attacks of insects or diseases, that it may do its

work perfectly, and so enable the tree to yield an abundance of

fruit of the highest possible excellence?

Experiments of 1895.

Objects.—The objects of the experiments of 1895 in preventing

plum leaf-blight were to learn

:

(1) The comparative value of Bordeaux mixture and eau celeste

soap mixture for this purpose; . ,

(2) What is the fewest number of treatments necessary for

controlling this disease;

(3) When is the best time for making the treatments.

Messrs. T. C. Maxwell & Bros, kindly offered one of their plum

orchards, near Geneva, N. Y., for the use of the Station in these

experiments, and it is a pleasure to acknowledge their coopera-

tion and uniform courtesy.

Plan of Experiments.—A block of 567 trees was selected for this

purpose. The varieties included in this block were Italian

Prune, (juii, Lombard, Purple Egg and Bavay's Green Gage,

familiarly known here as Reine Claude. One-third of the trees

of each variety were treated with Bordeaux mixture, as explained

hereafter, one-third were similarly treated with eau celeste soap

mixture and one-third were left untreated for comparison.

The experiments were planned so that with each of these varie-

ties the trees that were sprayed with the Bordeaux mixture may
be compared with others of the same variety that were sprayed

with the eau celeste, and also with others of the same variety

that were left unsprayed. The accompanying plan shows the

location of the varieties with respect to each other and indicates

the treatment of each section.

This plan included three series of treatments arranged so that

early and later treatments might be compared with each other.
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PLATE XXV.
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Unsprayed I'LVM Trees defoliated by Leaf-spot.
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PLATE XXVII.

Italian Prunes Treated with Bordeaux Mixture.





PLATE XXVIII.
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Italian Prune Sprayed with Eau Celeste.
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Series 1 consisted of three sprayings. The first spraying

was made May 1, when the buds were breaking; the second was

made May 17, just after blossoming, and the third was made

June 1.

tSeiies 2, consisting also of three sprayings, was begun May

li, just after blossoming; the second spraying was made June

1, and the third, June 15.

Series 3. It was proposed to make three sprayings in the third

series, one about June 15, the second about July 15 and the

third about August 15. The first sp'raying was made June 15,

using Bordeaux mixture and eau celeste according to the original

plan. The second was made July 16 with the Bordeaux mixture,

but on account of the injury which had followed the use of the

eau celeste soap mixture it was applied at this time to three

trees of the Bavay's Green Gage only. The proposed third

spraying was not given either with Bordeaux mixture or with,

the eau celeste soap mixture, on account of the generally healthy

condition of the foliage in mid-summer.

FormulcB.—The eau celeste soap mixture which was used in these

experiments was made according to the formula followed by Mr.

Scoon in previous years. One i)ouud of copper sulphate was

dissolved in water and diluted to about forty gallons. A quart

of 26° ammonia was then added and a pound of whale-oil soap

dissolved in water. The whole mixture was then diluted to fifty

gallons. This formula calls for an excess of ammonia.

The Bordeaux mixture was made by dissolving one pound of

copper sulphate in about eight gallons of wJiter. Fresh slaked

lime was then diluted with water and added in excess of the

amount called for by the potassium ferro-cyanide test. The

whole mixture w^as then diluted to eleven gallons.

Results.—The leaf-spot disease was not so abundant in this

orchard in 1895 as it had been in some previous years, so that

with some of the varieties the effects of the treatment were not

so pronounced as they undoubtedly would have been had the

disease been more prevalent. The Italian Prunes suffered most,

and so the experiments with this variety are selected to show
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the comparative merits of the different treatments. Plate XXV,
reproduced from a photograph made September 28, 1895, shows

in the foreground an unsprayed Guii tree, still holding a consid-

erable amount of its foliage. Immediately behind it, in the

same row, are seen some unsprayed Italian Prune trees which

are nearly leafless. This picture illustrates well the general

difference between unsprayed trees of these two varieties on

that date. The leafless condition of unsjjrayed Italian Prunes

is still better shown in plate XXVI, which is also reproduced

from a photograph taken September 28, 1895. These trees had

gradually lost their foliage from the attacks of the leaf-spot

disease. A very careful estimate of the injury or loss of foliage

from all causes, which was made September 28, gave the follow-

ing results:

Seriesl. Treated ( Hordcjinx mixture 24 per cent, injury or loss

» May 1, May 17 < Eau celeste soap mixture 66 per cent, injury or loss

:iud June 1 ( No treatment 95))erc(Mit. itijnry or loss

StMies2. Treated ( Bordeaux mixture 10 per cent, injuiy or loss

May 17, June 1 < Eau celeste soap mixture 73 per cent, injury or loss

and June 15. ( No treatment 78 per cent, injury or loss

It appears from this table that much better results were se-

cured with the Bordeaux mixture than with the eau celeste soap

mixture. This is well illustrated by comparing plate XXVII
with plates XXVI and XXVIII. Plate XXVII is from a photo-

graph of Italian Prunes which were included in Series 2, and

sprayed with Bordeaux mixture May 17, June 1 and June 15.

Plate XXVIII is from a photograph of corresponding Italian

Prunes which were sprayed on the same dates with the eau

celeste soap mixture. Plate XXVI is from a photograph of cor-

responding Italian Prune trees which were not sprayed at all.

All photographs were taken September 28, 1895.

Best Time for Treatment.

As before stated, one of the objects of the investigations in

1895 was to discover the fewest number of treatments that will

be necessary for controlling the disease and the best time for
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making the applications. The results of the treatment with

Bordeaux mixture, according to the plan previously explained,

throw some light on these questions.

It will be remembered that three series of treatments were

made. In Series 1 the first spraying was given May 17, when

the buds were breaking; the second was given just after the trees

had gone out of blossom; the third was given June 1. In Series

2 the first spraying was made May 17, the second was made

June 1 and the third was made June 15. In Series 3 the first

treatment was made June 15, the second was made July 16.

The estimate of the amount of loss or injury to the foliage from

all causes, which was made September 28, gave the following

results:

Series 1. Treated May 1, ^ Bordeaux mixtuie 24 per cent, injury or loss

May 17 and JuueJ. ( No treatment 95 per cent, injury or loss

Series 2. Treated May 17, j Bordeaux mixture 10 per cent, injurv or loss
-

-
) NoJune 1 and June 15. \ No treatment 78 per cent, injury or loss

jries 3. Treated June 15 5 Bordeaux mixture 41 per cent, injury or loss

and July 16. ( No treatment 96 per cent, injury or Iobs

Judging from these results it is not best to make the first treat-

ment later than the first of June. Arthur* has shown that the

leaf-spot fungus lives over winter in the infested leaves, and that

the spores of the mature form of the fungus begin to ripen about

the first of June. In the above experiments the best results

were secured when the foliage was covered with Bordeaux mix-

ture before the time when these spores are said to ripen, that

is to say, before June 1. This confirms tTie results secured by

Thaxter. f

• Arthur, J. C. Plum Leaf Fungus. Kep. N. T. State Exp. Sta. 1887. 6: 347-3.50. f. 2.

f Thaxter, Roland. Rep. Conn. Sta. 1889: 176. 1890: 102.

Dr. Thaxter reijorts an experiment in 1889 in which two Lombard trees were sprayed with
Bordeaux mixture, \-^% formula, May 22, June 14 and July 16. A third tree wa.s left unsprayed
for comparison. The two sprayed trees held their foliage intact up to severe frost in October,

showed hardly any black-knot and matured a fair amount of fruit. The untreated tree was
leafless in A uj;ii8t, matured no fruit and was badly infested with black-knot '-The mixturs
did not adhere to the fruit to any extent, which may account for the fact that the fruit rot was
not more eflfectually controlled."

In 1890 similar ai)plication was made to several large plum trees, thereby presfrving their

foliage intact. In another place Bordeaux mixture was api)lied to plums and cherries with simi-

lar results while a lew untreated trees lost their foliage in July.
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Experiments op 1896.

Objects.—The experiments in 1890 were a continuation in part

of the worii of 1805; the objects were to learn:

(1) What is the fewest number of treatments necessary for

controlling plum leaf-spot;

(2) When is the best time for making the treatment.

The comparison of Bordeaux mixture with eau celeste soap

mixture was not continued in 1806 because the work of 1805

clearly showed the inferiority of the eau celeste, at least for

treatments that are given before mid-summer. Neither in 1805

nor in 1896 did the leaf-spot do enough injury before the last

of August to permit of a satisfactory test of August treatment.

Through the kindness of T. C. Maxwell & Bros., a block of

trees adjacent to those which were used in the experiments of

1895 was used for these experiments. The block contained 168

trees, 72 Italian Prune, 48 Guii and 48 Lombard.

Plan of Experiments.—Four series of treatments were given

in 1896.

Series 1. Sprayed Italian Prune, Guii and Lombard May 14,

June 3 and June 17.

Series 2. Sprayed Italian I'rune, Guii and Lombard May 25

and June 24.

Series 3. Sprayed Italian Prune and Lombard May 25, June

17 and July 14.

Series 4. Sprayed Guii May 25 and June 17.

In all cases Bordeaux mixture was used. It was made accord-

ing to the 1 to 11 formula, as described on p. 303. The accom-

panying plan shows the relative position of sprayed and un-

sprayed trees of the different series. The numbers of the rows

correspond to those of the block of trees which was used in the

1805 experiments, see page 392.

In the accompanying plan the letter " o " indicates the location

of untreated trees and the letter " s " indicates the location of

the sprayed trees.
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gone out of bloom, and let the second be given about three weeks

later. Better results may be expected from the following

course of treatment, which is the one now recommended by this

Station

:

1. First treatment about May 25, or about ten days after the

blossoms have fallen.

2. Second treatment about June 15, or three weeks after the

first.

3. Third treatment about four weeks after the second.

A comparison of the different series of treatments which were

made in 1895, see page 395, shows that when only three treat-

ments are given it is better to make the first treatment after,

rather than before, the blossoms open.

Yield of Fruit Increased by Spraying for the Plum Leaf-

Spot.

Aside from the results bearing directly on the questions under

investigation in 1895 and 1896, the experiments in treating plums

for the leaf-spot brought out some very important and definite

information as to the influence of such treatment on the yield

of trees which are subject to the attacks of this disease. It has

already been said that the injury from the leaf-spot was especi-

ally severe on the Italian Prune, sometimes called Fellemburg, a

variety which usually begins to ripen here the first week of Sep-

tember, Of the trees of Italian Prune which were under experi-

ment in 1896, see page 397, 48 were sprayed and 24 were left

unsprayed. As early as August 12 the ground under many of

the unsprayed trees was thickly strewn with fallen leaves, and
consequently the fruit was ripening and dropping prematurely,

while under the sprayed trees but very little fallen leaves or

fruit was to be seen. The amount of fallen leaves and fruit

was so much greater under the unsprayed trees that by look-

ing at the ground under them one could easily tell which trees

had not been sprayed.

Because the treated trees held their foliage much better, their

fruit ripened later, and on the whole averaged larger than the
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fruit on the unsprayed trees. Remembering that the later fruit

as a rule brings better prices, it is at once apparent that the

increased yield does not in this case fully represent the increase

in receipts from sprayed as compared with unsprayed trees.

The following is a statement of the picked fruit, drops and waste

from these trees and the date of picking. The yield is measured

both by 9-pound baskets and by pounds, except for the waste.

Yield ok Plums fuom Sprayed and Unsprayed Trees.

48 Sprayed Trees.

DATE.

September 1

.

September 24.

August 25
September 12.

Grade.

Picked
Picked
Drops

.

Waste

24 Unsprayed Trees.

Baskets.

Picked ..

Picked .

.

Drops. ..

Waste ..

369
48
17

Pound.s

3,374
436
181
110

104



^

I
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fruit as recorded in pounds was 45 per cent, greater where the

trees were sprayed than where they were not sprayed.

The extra cost of picking, packing and hauling to market

would be, in this case, 13 cents. With the apparatus used

by Messrs. Maxwell & Bros, the cost of spraying would be

8 cents per tree, counting the applications which were ac-

tually made, i. e., two applications for sixteen trees and three

applications for thirty-two trees. Thus the extra ex])ense

of securing and putting on the market an increased yield

per tree of 24.48 pounds of fruit was only 21 cents. So

it appears that spraying for leaf-spot in this instance secured

an average increase of 24^ pounds of marketable fruit per tree

at a cost of less than one cent per j)ound.

26



IV. PREVENTION OP FUNGOUS DISEASES IN

CHERRY ORCHARDS.

S. A. BEACH.

r.oaf-spot.— Fruit rot.— Object of spraying.— Tests of 1895.— Fruit rot

cheolied.— Foliage injured.— Tests of 1896.— Foliage not injured.— Spray

mixture shows on tlie ripened fruit.— No definite line of treatment as yet

adopted.

Leap-Spot.

The fimgus which causes the leaf-spot on plum also does great

damage to the foliage of cherry trees in nursery and in orchard.

It frequently happens that cherry nursery stock loses so much

of its foliage from the leaf-spot that the growth of the trees is

checked and budding operations are seriously interfered with.

In the orchard the loss of foliage, as has already been explained

in speaking of the plum leaf-spot, lessens the power of producing

good fruit, of forming fruit buds for the next season and of prop-

erly ripening the new growth before winter. The disease makes

its first appearance and afterwards develops in a manner quite

similar to that described for plums, see page 389. Plate XXIX,
from a photograph, illustrates the appearance of this disease on

cherry leaves.

Cherry nursery stock was treated for the leaf-spot at this Sta-

tion in 1891 and 1892 by Fairchild. He concludes that* it may
!>(• sl;i(('d conservatively that Bordeaux mixture, 1 to 10 formula,

is a specific for this disease, and that it is undoubtedly superior

to the ammonical solution of copper carbonate for this purpose.

The treatment of cherry trees of bearing age is reported in

two or three instances, although in each case but few trees ap

• Fail-child, D. G. Cherry Leaf Blight, Bull. U. S. Dir. V«e. Pathology 6: 38-39. Report of
this Station, 1892, 11: 654-659, pi. 2.
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pear to have received treatment. Thaxter reports* that by the

use of Bordeaux mixture, 1 to 3 ^ formula, some cherry trees

were protected from the leaf-spot in 1890, while corresponding

trees which were not so treated lost their foliage in July. The

time of the applications and their number is not definitely stated.

Fruit Rot.

Craig + rejjorts that in 1894 a much weaker Bordeaux mixture

than that used by Thaxter, namely, a 1 to 12 formula, was used

against the fruit rot with good results. A Yellow Spanish tree

sprayed May 1 with Bordeaux mixture and three limes after-

wards with the same mixture, combined with Paris green,

yielded 90 pounds of sound fruit, while a corresponding un-

treated tree yielded but 30 pounds. Also, in another orchard, a

tree was sprayed May 10, May 26 and June 4 with Bordeaux

mixture and Paris green, using one ounce of Paris green and

one pound of copper sulphate for each twelve gallons of the

mixture. July 4 it was sprayed with ammonical solution of

copper carbonate. This tree yielded 130 pounds of fruit, while

the corresponding unsprayed tree yielded but 17 pounds.

Objects oi' Treatment.

In spraying cherries it is desirable to prevent the leaf-spot,

the fruit rot, the mildew of the leaves, and tjae attacks of the

curculio, an insect which causes wormy cherries. Some experi-

ments with cherries, similar to those with plums described on

page 391, were planned in 1895, to determine if possible the com

parative values of Bordeaux mixture and eau celeste soap mix-

ture as preventives of the fungous troubles just named, but no

attempt was made in these experiments to prevent the attacks

of the curculio.

•Thaxter, Roland. Rep. Conu. Sta. 1890: 102.

f Craig, John. Report Horticulturist. Canada Dept. Agr. 1894: 112.
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Experiments op 1895.

Messrs. W. D. Barns & Sou, Middle Hope, N. Y., kindly offered

their orchard for the purpose of the experiments and cordially

cooperated in the work. The details of the work were under

the Immediate supervision of Mr. Paddock, the Assistant Hor-

ticulturist of this Station.

One hundred and fourteen trees were set apart for the experi-

ments. They include three varieties, namely: Reine Hortense,

Early Richmond and Montmorency. Some of each variety were

left untreated for the sake of comparing them with treated trees,

some were sprayed with Bordeaux mixture and some with the

eau celeste soap mixture.

Three series of treatments were planned. The treatments of

the first series were made May 1, May 14 and May 29. The treat-

ments of the second series were made May 14, May 29 and June

15. The first and only treatment of the third series was made

June 15. The buds were well expanded May 1, when the first

treatment was made, and the blossoms opened about four days

later. May 10, just after the blossoms had fallen, the second

spraying was made.

A careful examination of the trees June 15 showed that up to

this time very little leaf-spot was present either on sprayed or on

unsprayed trees. The foliage on trees which had received the

eau celeste treatment was somewhat spotted, but this was prob-

ably largely due to the injurious elfects of the spray. The un-

treated foliage and that treated with Bordeaux mixture appeared

at this time to be perfectly healthy.

Two weeks later, June 28, Mr. Barns reported that the trees

in series I, which had received the Bordeaux mixture treatment,

showed a little injury to the leaves, while worse injury was seen

on eau celeste treated trees of series II. The trees in series III,

which had received but one treatment with eau celeste, already

showed some injury to the leaves. On this account spraying

was discontinued, so that series III did not receive treatment

July 15 and August 15, as was first planned.
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Fruit rot checked.—So far as the fruit rot is concerned rather

encouraging results were obtained, although comparatively few

of the trees fruited, and even on unsprayed trees the rot was not

generally abundant. A careful estimate made when the fruit

was picked showed some advantage from the treatment. Especi-

ally in one group of trees the amount of rotted fruit was slight

while on unsj^rayed trees of the same variety which stood near,

from one-twentieth to one-fifth of the fruit rotted. In preventing

the rot, the eau celeste seemed to be as effective as the Bordeaux

mixture, but generally it injured the foliage much more than

Bordeaux mixture did.

Foliage injured hy spraying^—The results of the treatment for

the leaf-spot in 1895 were not very encouraging, because so much

of the foliage was injured by the spray. The last spraying was

made June 15, and from that time till the close of the season the

unsprayed trees were, generally speaking, in better condition

than were the trees which had been sprayed.

As a rule the leaves were hurt much less by the Bordeaux mix-

ture than by the eau celeste. We were much surprised to find

an exception to this in the Reine Hortense of series I, where the

leaves were hurt much more by the Bordeaux mixture than they

were by the eau celeste.

Experiments of 1896.

Because the experiments in 1895 did not give conclusive evi-

dence on the points under investigation, the ^ork was continued

the following year. Mr. C. K. Scoon, of Geneva, N. Y., kindly

offered his orchard for the use of the Station for this work.

In view of the iiljury to the foliage which followed the use of

the Bordeaux mixture in 1895 it was decided to compare heavy

and light applications of this mixture in 1896 to see whether

heavy applications were more apt to do injury than light applica-

tions of a mixture having the same strength. Further investi-

gations as to the best time to do the spraying and the least

number of treatments needed were also planned. One hundred

and fifty-five trees were included in the experiments; part of
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them were English Morello and the rest were Montmorency Ordi-

naire. The only fungicide tried was the Bordeaux mixture of

the 1 to 11 formula.

The season was not favorable for the development of the leaf-

s])oi, so that the foliage generally kept in healthy condition

throughout the season of 1896, and but little difference was seen

between the foliage of the sprayed trees and that of trees which

were not sprayed. In October a few of the sprayed trees showed

more yellow and fallen leaves than did sprayed trees which stood

near by, but the difference was not sufficient to support any con-

clusions as to the comparative merits of the different methods of

treatment.

Foliage not injured by spraying.—Contrary to the experience of

1895, the sprayed foliage in 1896 showed no injury from spray-

ing. The injury which followed the spraying with Bordeaux

mixture in 1895 appears to be exceptional. It is difficult to find

any theory which offers a satisfactory explanation for it. The

tree which was literally drenched with the spray in 1896, to see

whether heavy spraying would result in injury to the leaves,

showed no bad results from the heavy spraying, but held its

foliage in good condition throughout the season.

Fruit spotted by the spray.—In these experiments the first treat-

ment was given May 14 soon after the blossoms had fallen. The

following treatment was given May 25 in one trial. May 29 in

another and June 3 in another. In all cases when the fruit

ripened it showed spots of Bordeaux mixture as a result of the

second spraying, although quite a good deal of rain fell during

nearly two months which elapsed from May 25 till the fruit

ripened.

Summary.

The results of these attempts to control the leaf-spot and other

fungous diseases on bearing cherry trees by spraying with Bor-

deaux mixture and eau celeste are summarized below.

(1) On orchard trees of Montmorency si>rayed with Bordeaux

mixture May 14, May 29 and June 15, 1895, only a slight amount
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of rot was found, while on adjacent trees of the same variety

which were not sprayed, from one-twentieth to one-fifth of the

fruit rotted.

(2) On orchard trees of Montmorency sprayed June 15, 1895,

with eau celeste soap mixture, only a slight amount ol rot was

found, while on adjacent unsprayed trees from one-twentieth to

one-fifth of the fruit rotted.

(3) From the middle of June, 1895, till the close of the season,

the unsprayed trees had much more and better foliage than did

the trees which had been sprayed.

(4) Generally the injury to the leaves in 1895 was much greater

on the trees which were sprayed with eau celeste than it was

on the trees sprayed with Bordeaux mixture, but on one group

of Keine Hortense the Bordeaux mixture caused the greater

injury.

(5) No injury to the leaves resulted from spraying orchard

trees with Bordeaux mixture in 1896, even when the trees were

drenched with it.

(6) Bordeaux mixture applied as late as May 25 is liable to

show on the fruit when it is ripe and injure its appearance.

(7) The results of these tests do not give conclusive evidence

as to the best line of treatment for the leaf-spot on bearing

cherry trees, so no definite line of treatment is as yet recom-

mended.



V. KEPORT ON INJURY TO FRUIT TREES DURING
THE WINTER OF 1895-6.

S. A. BEACH AND C. P. CLOSE.

The winter of 1895-96 caused an unusual loss to New York

fruit-growers by the winter-killing of fruit buds and fruit trees.

It was especially destructive in those regions where the less

hardy kinds of fruit, such as plums, quinces, sweet cherries,

peaches and apricots are grown in commercial orchards. At

the Geneva Experiment Station the fruit buds of apricots,

peaches and some of the more tender plums were killed by the

cold weather of January 6 and 7, 1896. The cold of February

17 and 18 was even more severe, the mercury falling as low as

21° below zero. This killed the fruit buds of sweet cherries, and,

with rare exceptions, those of the European and Japanese plums

which had escaped the previous cold snap uninjured. Pears

were injured to some extent in wood as well as in fruit buds.

Native plums and sour cherries were about the only stone fruits

which carried fruit buds uninjured through the winter and bore

a crop of fruit the following summer. Soon it became known

that similar injury to fruit trees had been experienced generally

throughout the state. As this condition appeared to afford an

excellent opportunity for studying the comparative hardiness

of the different varieties of fruit which are cultivated in New
York State, the Station Horticulturist undertook to collect in-

formation in this line by instituting correspondence with local

observers in every part of the state.

Letters were addressed to every supervisor in the state, ex-

cept those in cities, asking each one to name some good ob-

server for his town who would report to the Station the names

of the varieties of fruit which were grown in the town either

for home use or for market, and the amount of winter injury
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sustained by them. Circular letters were addressed to the

names of correspondents which were thus obtained, one in April

and another in June, asking for reports from their localities.

The supervisors and the correspondents whom they named

showed commendable interest in the work, and the Station is

under special obligations to them for the information which they

have kindly furnished. Nearly 700 names of correspondents

were furnished to the Station, and 442, or nearly two-thirds of

them responded to the inquiries, an exceptionally large number

for correspondence of this kind. The following statement shows

the localities from which replies were received:

Albany 5

Allejrany 19

Broome 8

Cattaraugus 8

Cayuga 15

Chautauqua 21

Cliemung 8

Chenango. 13

Clinton
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It appears from this statement that the plan to secure corre-

spondents from every portion of the state was in a large meas-

ure successful. As the publication of the entire correspondence

would make this report too long, an attempt has been made

to present in the following pages a summary of the information

which was furnished by the Station's correspondents. We are

glad to avail ourselves of this opportunity to thank these corre-

spondents for their kind cooperation in carrying out the plan

of the inquiry.

That different sections of the state may be more readily com-

pared with reference to the reports which have come from them,

several groups of counties will be considered separately.

These sections have been set apart with the idea of combining,

so far as possible, the reports from regions which have a general

similarity of fruit interests or which offer somewhat similar

conditions for fruit culture. It is manifestly impossible to do

this except in a general way, for each of the sections comprises

a large territory, exhibiting great diversity of soil and consider-

able differences in the range of temperature and moisture in

soil and air. On account of nearness to large bodies of water,

or because they do not have a great elevation above the sea,

many places furnish especially favorable conditions for fruit

culture. Possibly other places but a few miles distant, at a

greater elevation or further removed from the modifying in-

fluence of bodies of water, may be much less favorably located

for fruit cultni'f.

In the vai ions localities of each section there are also found

a great variety of soils and sub-soils, and a great diversity in

the combinations of soil and climatic conditions exists, so that

places which are but a few miles distant from each other may

differ widely in their adaptability to fruit growing. These things

should be kept in mind in considering the summarized reports

which are given on the following pages.

Description op Sections.

The different sections may be described as follows:

Section 7.

—

Northern 'New York.—The region north of Rensse-

laer county, the Mohawk river to Rome and a line passing from
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Rome through Pulaski to Lake Ontario. This includes the west-

ern part of the Lake Champlain valley, the northern part of the

Mohawk valley, the northeastern shore of Lake Ontario and

the southern part of the valley of the St. Lawrence river so

far as it is included in New York State. Portions of the Cham-

plain and St. Lawrence valleys have gained a reputation for

producing apples of high color and excellent flavor. Certain

varieties, notably the Fameuse, seem to do better there than

they do in most other sections of the state. It will be remem-

bered that region contains the Adirondack wilderness, and it

is not surprising that reports from many of its interior localities

show that comparatively little attention is given to the culti-

vation of fruit. In such places wild small fruits and seedling

apples or crab apples are depended on chiefly for home-grown

fruit. One locality in Hamilton county reports that the ther-

mometer dropped as low as 48° below zero. Seven other places

reported lowest temperatures varying from 40° to 46° below

zero, and the average of the forty-eight reports on lowest tem-

perature which were received from the northern New York sec-

tion is nearly 33° below zero (— 32.9°).

Section II.—Eastern New York.—The region extending south-

ward from the Mohawk river, from Rome to the Hudson, and

from the south line of Washington county to the Fishkill moun-

tains, occupying the lower part of the Mohawk valley and the

middle section of the Hudson valley. It extends eastward to

Massachusetts and westward into the Catskills. It includes the

counties of Schenectady, Albany, Rensselaer, Columbia, Greene

and Ulster.

This section contains the famous plum-growing districts of

the Hudson valley, and produces large quantities of fruit of

various kinds. In the more favored portions of this territory

pears, sweet cherries, peaches and plums are grown in perfec-

tion. The lowest temperature reported from this region is 32°

below zero, which occurred in the northwestern part of Rensse-

laer county. The average of seventeen reports on lowest tem-

perature is 21° below zero.
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Section III.—East Central New York.—The country east of the

central New York lake region and north of the southern tier

of counties extending to the northern and eastern groups of

counties as named under sections I and II. It includes the

counties of Montgomery, Schoharie, Otsego, those portions of Her-

kimer and Oneida south of the Mohawk river, Madison, Che-

nango and Cortland. The reports indicate that no peaches are

grown in this section, except where a few are grown for home
use in some of the more favored localities. Fifty-five reports

on lowest temperature give an average of 29^° below zero. In

three places the thermometer fell to 40° below zero.

Section lY.—West Central New TorTc.—The region extending

from the west line of Cortland and Madison counties westward

to Erie county, and lying between the southern tier of counties

and the counties which border Lake Ontario. It includes the

central New York lake region, and is composed of the following

counties: Onondaga, Cayuga south of the Seneca river, Tompkins,

Schuyler, Seneca, Ontario, Yates, northern Steuben, Livingston,

Wyoming and Genesee. In many parts of this section peaches

are grown on a commercial scale; probably the largest apricot

orchard east of the Rocky mountains is found in this section;

some very large orchards of plums, cherries, quinces and other

orchard fruits are found; grapes are grown extensively, as are

also the small fruits. On the higher lands, remote from the mod-

ifying influences of the lakes, the climate is more severe, and the

more tender fruits, such as peaches and apricots, are grown but

little if at all. The lowest temperature reported from this re-

gion was 38° below zero. This occurred in Onondaga county.

Fifty-five reports on lowest temperature gave an average of 23^°

below zero.

Section V.—Counties Bordering Lakes Erie and Ontario.—This

includes the following counties: Northern Chautauqua, Erie,

Niagara, Orleans, Monroe, Wayne, Cayuga north of Seneca river,

and Oswego south of the Salmon river. In this region are found

the celebrated Chautauqua grape belt which borders the shore

of Lake Erie, and the peach districts of Niagara and adjacent
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counties, the raspberry districts of Wayne county, and the straw-

berry districts of Oswego county. Apples and other orchard

fruits are grown extensively, as are also various small fruits.

The lowest temperature reported from this section was 32° be-

low zero, which was recorded in two towns in Oswego county.

The average of forty-one reports is 20 2-5? below zero.

Section VI.—Southern New York.—The southern tier of counties

from the west line of the state eastward to and including Del-

aware and Sullivan counties. It contains the counties of Sul-

livan, Delaware, Broome, Tioga, Chemung, Steuben south of

Bath and Hornellsville, Allegany, Cattaraugus and Chautauqua

south of the lake shore towns. In this section fruit growing

is not as important an industry as it is in the Hudson valley

and the central lake and great lake regions, where the altitude

above the sea is considerably less and where the climate is modi-

fied by adjacent bodies of water. According to the reports re-

ceived, peaches are not grown to any extent either for market or

for home use. Forty-two reports on lowest temperature give an

average of 22^° below zero. The lowest temperature reported

is 36° below zero, which occurred at Andover, Allegany county.

Section YII.—^Southeastern New York.—The region south of the

Fishkill mountains, including Long Island and Staten Island and

the counties of Orange, Rockland, Dutchess, Putnam and West-

chester. Peaches are grown for market to a considerable ex-

tent in many localities of this section. Very fine apples and

pears are produced, as well as grapes and small fruits. The

lowest temperature reported is 24° below zfero. This occurred

in the town of Woodhull, on Long island. Twenty-four reports

give an average lowest temperature of 13^° below zero.

It is quite a difficult task to condense the information fur-

nished in the reports of our many correspondents so as to give

in a few words a satisfactory summary that may be used as a

basis for estimating the adaptability of any particular variety

to different sections of the state, or for comparing different

varieties with each other. An attem])t to do this has been made
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in the following pages, but it is not expected that strict com-

parisons can be safely made from the reports which are here

presented.

Each kind of fruit will now be considered separately, and

reports of the same kind of fruit from the various sections of

the state, as already explained, will be set side by side for com-

parison.

Apples.

Northern New YorTc.—Of the fifty-eight kinds mentioned by

correspondents from northern New York, the following were

named most frequently:

VARIETY.

Baldwin
Ben Davis
Fameuse
Northern vSpy

Oldenburff
Red Astraehan
Rhode Island Greening
Talman Sweet
Tompkins King
Wealthy
Yellow Transparent . ..

Times Mentioned.

Home
use.

10
9

13

11

16
15

4
6

Market.

18
21
17
21
16

15

21
11

8

7

3

Total
reports.

21
24
23
28
26
23
31

25
10
12

10

Per Cent, of Winter Injury
Reported.

Greatest.

50
75
20
50
100
75
75

100
75
75
50

Average
of all

reports.

7

13
2

9
14
11
13
15
11

9
9

Other varieties w^hich are mentioned favorably for this section

are Mcintosh, St. Lawrence, Stone (sometimes erroneously called

Hethel), and a new kind, a seedling of Stone, called Oel Austin.

Eastern Neiv York.—Of the thirty-three kinds mentioned in

the reports from this section, the following were named most

frequently:
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The other varieties were reported on from once to six times,

and but little idea of the comparative hardiness can be derived

from so few reports.

West Central New York.—Forty-two varieties were reported on

by correspondents from this section. Those most frequently

mentioned were:

VARIETY.

Baklwiu
Ben Davis
Ksopus Spitzeiibiu'g

Northern Spy
I'ouud Sweet
Roxbury Russet
K. I. (rreening
Sweet Bough
Talman Sweet
Tompkins King
Twenty Ounce

Times Mentioned.
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the injury was estimated at 4--per cent, in Volney and at 50 per

cent, in Schroeppel and New Haven. Rhode Island Greening was

reported as injured 10 per cent, in Cato and Ira, Cayuga county;

and in Oswego county, 2 per cent, in Volney, from 10 to 50 per

cent, in New Haven and 50 per cent, in Schroeppel. With these

exceptions no injury to apples was reported from the Lake Shore

region. The varieties named most frequently in the reports from

this section are Baldwin, Ben Davis, Esopus Spitzenburg, Hub-

bardston. Northern Spy, Oldenburg, Red Astrachan, Roxbury

Russet, Rhode Island Greening, Talman Sweet and Twenty

Ounce.
,

Southern New York.—Of the fifty-two varieties named in the

reports from this section, nearly half were credited by

one or more towns with winter injury. The rest were mentioned

by so few correspondents that but little idea can be formed of

their comparative hardiness throughout this section. The fol-

lowing kinds were reported from seven or more towns

:

VARIETY.

Baldwin
Early Harvest
Esopus Spitzenburg ...

Fall Pippin
Golden Sweet
Maiden Blush
Northern S])y

Red Astrachau
Roxbury Russet
Rhode Island Greening
Seek-no-furtlier
Sweet Bough
Talman Sweet
Tompkins King
Twenty Ounce
Wagoner
Varieties iu general . ..

2T

Times Mentioned.
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Southeastern Neiv York.—Reports from this section raentiou

fifty-seven varieties, and in but few localities was any winter

injury to any of them noticed. The following is a list of those

which were reported from five or more towns:

variety.

Baldwin
Ben Davis
Fall Pippin
Gravenstein
Green Newtown Pippin...
Hubbardston
Northern Spy
R. I. Greening
Roxbury Russet
Talman Sweet
Tompkins King

Times Mentioned.
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West Central New TorJc.—Of the thirty-one varieties mentioned,

the following were named most frequently;
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Southeastern Neio York.—Seventeen varieties were named in the

reports from this section. The following were mentioned most

frequently:
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One report from West Central NeiD York says Champion was not

injured; six reports on Orange give the injury as varying from

10 per cent, to 100 per cent.; and forty-four reports, without

naming varieties, say quinces were injured from 25 per cent.

to 100 per cent., averaging about 76 per cent.

In the Great Lake Region one report says Meech was not in-

jured; nine reports say the injury to Orange varied from none

to 100 per cent., averaging 38 per cent.; three reports say Kea

was injured from none to 75 per cent., averaging 25 per cent.;

and the average of thirty-four reports on varieties in general give

the injury as 60 per cent.

The average of eleven reports from Southern Neiv York gives

the injury to varieties in general as 80 per cent. Two reports

give Meech 80 to 100 per cent.; three reports give Orange an

average injury of 60 per cent.

Seven reports from Southeastern New York give an average in-

jury to varieties in general of 60 per cent. Three reports on

Champion give an average injury of 87 per cent., and two on

Orange give an average injury of 13 per cent.

Peaches.

Northern New York.—But few peaches are grown in this region.

Seven varieties were mentioned, but only two, Crawford Early

and Crosby, are reported from more than one locality. The fruit

buds of all varieties were injured 100 per cent., and in many
instances the trees were entirely killed.

Eastern New York.—Several localities in eastern New York

report that peaches are grown there for market as well as for

home use, but in almost every instance all fruit buds were winter-

killed. Three reports on Crosby give the injury as varying from

10 per cent, to 100 per cent.; two reports on Mountain Rose say

the injury varied from 95 per cent, to 100 per cent., and one

report on White Globe estimates the injury at 75 per cent. With

all other varieties the fruit buds wore said to be entirely de-

stroyed. Among the kinds mentioned were Champion, Craw-

ford Early, Crawford Late, Elberta, Foster, Morris White, Old-

mixon Cling, Oldmixon Free, Stump and Wheatland.
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East Central New York.—None of the reports from this section

speak of peaches as being grown for market, and in but few cases

as grown for home use. All but two of the reports on peaches

say the fruit buds were all destroyed by the winter.

West Central New York.—Forty-five reports on varieties in gen-

eral give an average injury of 96 per cent. The following va-

rieties were mentioned most frequently in reports which named

varieties:
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Southeastern New York.—Eleven reports from this section, in

which no varieties are named, report injury from 10 per cent, to

100 per cent., averaging 83 per cent. In reports which name

varieties, the following kinds are mentioned most frequently:
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plum commonly cultivated, i. e., Pninus domestica, among them

being five reports of injury to Bavay Green Gage, varying from

15 per cent, to 90 per cent., and averaging 51 per cent.; and six

reports of injury to Lombard, varying from 10 per cent, to 100

per cent., averaging 40 per cent. Of the Japanese varieties

Abundance is mentioned three times with an average of 64 per

cent, injury, while Burbank is reported twice with an average

injury of 45 per cent. No cultivated kinds of the native plums

are mentioned.

East Central New York.—The reports from this part of the State

niciitiou neither native plums nor Japanese varieties but name

twenty of the ordinary plums of the European class. Eighteen

I'cports, s{)eaking of the cultivated plums in general without

naming any particular kinds, give the amount of injury as vary-

ing from nothing to 100 per cent., the average of all reports be-

ing 85 per cent. The following were named most frequently:
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VARIETY.
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63 per cent., and Lombard ten times, injury nothing to 100 per

cent., average 79 per cent. Abundance, of the Japanese class,

was injured 100 per cent. Of the natives Weaver was injured

65 per cent, and Wild Goose 60 per cent. Varieties in general

are mentioned forty-four times, with an average injury of 88

per cent. The reports indicate that nearly all of the plums

which are grown in this section are intended for home use.

Southeastern New York.—Only a few varieties are mentioned in

the reports from this section, four of which are European, four

Japanese and on(> native. Lombard is mentioned three times,

injury nothing to 100 per cent, average 37 per cent.; Abundance

five times, injury 70 per cent, to 100 per cent., average 92 per cent.,

and Burbank twice with 83 per cent, average injury. Cultivated

kinds in general are reported fourteen times, and the average

of all reports of injury is 73 per cent.

Cherries.

Northern New York,—Reports from twenty-two towns, speaking

of cultivated kinds in general, without mentioning varieties, give

the injury as varying from nothing to 100 per cent., the average

of all reports being 87 per cent. But few varieties were men-

tioned in particular, and these were mostly sour kinds. Dye-

house was reported twice, with an average injury of 55 per cent.;

Early Richmond five times, average injury 65 per cent.; Mont-

morency (Ordinaire) four times, average injury 53 per cent.

Eastern Neiv York.—Seventeen named varieties are mentioned,

but the most of them are mentioned only once. Black Eagle

is reported four times, with injury from 90 per cent, to

100 per cent., averaging 97 per cent.; Black Tartarian four times,

injury 25 per cent, to 100 per cent., averaging 81 per cent.; Early

Richmond six times, injury 25 per cent, to 95 per cent., averaging

57 per cent.; GovernorWood three times, injury 10 per cent, to 100

per cent., averaging 63 per cent., and Yellow Spanish three times

with an average injury of 100 per cent. There were twenty-three

reports which spoke of varieties in general without naming any

particular kinds. These reported from 10 per cent, to 100 per
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cent, of injury, with an average of 75 per cent. The reports

indicate that cherries are grown in this section for market to a

considerable extent.

East Central Neio York.—Only eleven varieties were named in

the reports from this section. Those mentioned more than once

are given below, with the average percentage of injury. Black

Tartarian twice, 75 per cent.; English Morello three times, 50

per cent.; Early Kichmond eleven times, 68 per cent.; Late Duke

twice, 88 per cent.; May Duke three times, 84 per cent.; Mont-

morency five times, 51 per cent., and Ostheim twice, 63 per cent.

Varieties in general, no names of varieties being given, are re-

ported from twenty-eight localities, with injury ranging from 10

per cent, to 100 per cent., the average of all reports being 71 per

cent. The repoi'ts indicate that cherries are not grown exten-

sively for market in this section, although they are much grown

for home use.

West Central New Torlc.—Most of the reports from this section

refer only to cultivated kinds in general, or make separate men-

tion of the two classes of sweet and sour cherries without naming

any particular varieties. These reports are summarized in the

following table:
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With but few exceptions the reports speak of grapes as being

grown only for home use. In many places it is necessary to take

the vines from the trellis and cover them with earth or mulch

for winter protection.

Eastern New York.—In this section there are some localities in

which grapes are grown to some extent for market, but the area

devoted to this fruit is not nearly so large as it is in some parts

of the lower Hudson valley, the interior lake region of central

and western New York and along the borders of the great lakes.

The varieties mentioned most frequently in reports from eastern

New York are as follows:

VARIETY.

Native varieties

:

Concord
Moore Early ...

Wordeu
Hybrids:
Brighton
Delaware
Niagara

Times Mbmtioned.

Home. Market.

10

Total.

16
4

6

5

9
8

Per Cent, of Wikter Injury.

Least.

15

Greatest.

95
80
95

95
100
95

Average.

30
48
43

36
40
40

East Central New Tork.—The reports from this section indicate

that grapes are not grown to any great extent except for home

consumption. Twenty-three kinds are mentioned, of which the

following are named most often:

VARIETY.

Native varieties:

Concord
Moore Early
Worden
Hybrids

:

Brighton
Delaware
Niagara
Varieties in general

Times Memtionkd.
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West Central New York.—Tliis region contains many localities

where grapes are grown extensively for market. The country

bordering lakes Keuka, Seneca and Canandaigua is especially

noted for its vineyards. The following table mentions the grapes

named most frequently by correspondents from west central New

York

:

VARIETY.

Native varieties:

Catawba
Concord
Diamond
Isabella
Moore Early
Pocklington
Worden
Hybrids

:

Agawam
Brighton
Delaware
Ducliess
Niagara
Salem

Varieties iu general

Times Mentioned.
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seven times. Six reports on cultivated kinds in general gave

the amount of injury as varying from nothing to 50 per cent., the

average of all reports being 28 per cent.

Currants.

Northern New York.—Reports from thirty-one towns, speaking

of cultivated kinds in general, give the amount of winter injury

as varying from nothing to 50 per cent., the average of all re-

ports being 17 per cent. In the reports from other towns the fol-

lowiug kinds were named most frequently:
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VARIETY.

Cherry
Fay
White Grape
Varieties in geoeral.

Times Mkntionkd.

Home.

10
3

23

Market. Total.

10
14

5
24

Pkr Cent, of Winter Injury.

Least. Greatest.

100
100
100
90

Average.

22
16

30
25

West Central 'New York.—The varieties mentioned most often

in the reports from this section are given in the following table:

VARIETY.

Cherry
Fay
Victoria
White Grape
Varieties in eeueral.

Times Mentioned.

Home.

7
5
1

4
30

Market. Total.

11
11

4

5
36

Per Cent, of Winter Injury.

Least.

10

Greatest. Average

75
50
50
50
100

19

20
34
24
20

Great Lake Region.—Reports from this section mentioned the

following kinds most frequently:

VARIETY.

Cherry
Fay
Varieties in general.

Times Mentioned.

Home.

4

3

18

Market.

5
4
16

Total.

7
6

31

Per Cent, op Winter Injury.

Least. Greatest.

70
90
50

Average.

17
23
8
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Southern New York.—The kinds most often named in the re-

ports from this section are as follows

:

VARIETY.

Cherry
Fay
White Grape
Varieties iu general

Times Mentioned.
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Northern New York.

VARIETY.

Native class

:

Downing
Houghton
Smith

European class:

Chautauqua
Industry
Laucaster Lad .

.

Whitesmith
Varieties in general

Times Mentioned.

Home.
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West Central Neio York.
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Southeastern New York.



VI. OBSERVATIONS ON COVER CROPS FOR
ORCHARDS.

S. A. BEACH AND C. P. CLOSE.

It is the practice of miany New York fruit-growers to give

cherry, })lum and peach orchards clean cultivation during the

growing season. Less frequently quince and pear orchards, and

rarely ajiple orchards, are cultivated in the same way. Those

who follow this i)ractice generally prefer to cea«e cultivating

about August 1, so that growth may be checked and the wood

and buds may become thoroughly ripened and prepared for the

severities of winter. If the ground is left bare of all vegetation

except the orchard trees till the following spring, when culti-

vation is again resumed, it appears that the year's cycle is com-

pleted without j)roviding for the return of any vegetable ma-

terial to the soil at any period of the year, except what may be

furnished in stable manure or the slight amount which comes

from the decay of the root fibers and the weed growtli which

may escape destruction b}' the harrow or plow.

It is well known that the humus, which is made up of the

decaying animal and vegetable matter in the soil, is a very

valuable and imi>ortant part of the soil. It contains a great

deal of plant food, which is constantly becoming available for

Ihe use of the plants; it increases the moisture-holding power

of the soil; it renders the soil more friable and puts it in a better

mechanical condition.

If with the last cultivation of the orchard in summer, some

crop like clover, vetch or rye be sown, the ground will soon be

covered with a vegetable growth Avhich may be turned under

by plowing late in the fall or in the spring, and thus material

for keeping up the supply of humus may be added to the soil

in a comparatively inexpensive way. Such a crop as this is

called a cover crop. A cover crop is valuable not only because
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it helps to keep the soil filled with humus, but because it seizes

upon soluble plant food in the soil and makes use of valu-

able fertilizing material which might escape in the drainage

waters were the ground not occupied. The nearer the ground

is to being filled with the roots of orchard trees, the less is

the liability to lose i>laut food through drainage waters.

Another advantage to be gained by the use of cover crops is

that some kinds of plants may be used for this purpose by which

the amount of nitrogen compounds in the soil may be increased.

Since nitrogen is the most expensive element of plant food in

commercial fertilizers, and because without a sufficient amount

of it neither orchard trees nor farm crops can be brought to

their highest productiveness, the use of cover crops has an im-

portant bearing on the problem of keeping orchards up to the

highest productiveness in the most economical way.

The object of this article is not to set forth in detail the rea-

sons for using cover crops, but to give a brief account of the

growth of various plants which were tried for cover crops, the

seeds of which were sown about August 1, 1S9G, in the orchards

at this Station.

Canada Peas and Buckwheat.

Canada peas, at the rate of two bushels per acre, and buck-

wheat, one-half bushel per acre, were sown in a bearing apple

orchard. The plants made an even, rapid, vigorous growth, so

that by the latter part of September they averaged nearly two

and one-half feet in height in their natural recumbent position,

but when straightened up they were four feet high. The vines re-

mained green and vigorons until late in the fall. (See plate

XXX, taken October 19.) In this and the following plates the

yard stick which appears in the foreground will help in forming

an idea of the height of the cover crop. About half of the vines

were still green December 1. Part of this crop was sown on

heavy clay soil, where crimson clover was sown as a cover crop

the year before, but did not prove a success. It is interesting

to note that where crimson clover failed, Canada peas made
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an excellent growth. The buckwheat which was put in to sup-

port the pea vines did as well as usual, and was killed by frost

October 9.

Such a rank growth as was made by the buckwheat and peas

naturally interfered somewhat with the work of gathering the

apple crop and was especially unpleasant after a rain or in the

morning when the dew was on.

Blub Peas and Buckwheat.

Blue peas and buckwheat were sown in the same orchard and

at the same rate per acre as the Canada peas. They did not

stand quite so thick or even as did the Canada peas, but made

fully as good growth. These vines, as well as those of the Can-

ada peas, blossomed profusely, but set no fruit. By December 1

half of the vines were dead and the others were no longer erect,

but spread out over the ground.

CowPEAS AND Buckwheat.

Cowpeas and buckwheat were sown in the same proportion and

in the same orchard as the crops just mentioned. From the start

the plants were scattering, but they made a fair growth, being

from eight inches to sixteen inches high by the latter part of

September. The plants of this variety grow upright, have few

branches and large broad leaves, like bean leaves, but do not

have the twining habit of growth of the blue pea. The buck-

wheat made a good growth and formed the principal part of the

cover crop. On October 9 both the cowpeas and buckwheat

were killed by frost.

Winter Vetch and Winter Rye.

In a young orchard winter vetch and winter rye were sown

at the rate of forty pounds of the vetch and one-half bushel

of the rye per acre. Both came up nicely, and in a couple of

months formed a thick dark-green carpet of plants from six

inches to twelve inches high. (See figure 1, plate XXXI, which

also shows the Dwarf Essex rape in the distance, from a photo-
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graph taken October 19.) This makes an excellent cover crop,

because it forms a perfect mat of vegetation over the ground

and does not grow tall enough to interfere with the gathering

of fruit which ripens as late as winter apples. These plants

were still green and in good condition in December.

Sweet Clover.

An old apple orchard was sown to sweet clover {Melilotus alba)

at the rate of thirteen pounds of the seed per acre. It made a

fair catch, and away from the shade of the trees did fairly well,

although it was rather too thin upon the ground. In the shade

it did not do well. It attained a height of from four inches to

one foot. In December the plants were drooping and some were

turning black. This is a well-known roadside weed and is often-

times difficult to eradicate.

Mammoth Clover.

Mammoth clover (Trifolium medium) was tried in a young or-

chard and gave excellent results. It is a rank growing clover

much like the common red clover, but larger. This was given

a heavy seeding, nearly one bushel per acre. The plants were

very thick upon the ground and formed a close-fitting green

covering. (See figure 2, plate XXXI, taken October 19.) They

were from four to eight inches high when cold weather set in.

Sainfoin.

Sainfoin, or bun clover {Onobrychis sativa), at the rate of

twenty-five pounds of seed per acre was sown next to the mam-

moth clover. The plants made a short spreading growth. They

were still green in December.

Dwarf Essex Rape.

In an orchard set last spring the Dwarf Essex rape was tried.

About seven pounds of seed were sown per acre. The plants

grew rapidly, and in a few weeks formed a dense dark-green

mass of foliage ranging froyi one foot to two and one-half feet

in height. The rape is a rank grower. Its large leaves are

upright or spreading, and while not resting on the ground, still
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form a complete covering a few inches above. Like the Canada

and blue peas, if sown in a bearinj^ apple orchard, it would

impede the gathering of the crop. This rank growth seemed

to invite the mice to an excellent hiding place, and early in

the fall they gnawed the bark of several trees, in some cases

completely girdling them. The mice caused no trouble in or-

chards where other field crops were used. Plate XXXI, figure

1, shows an orchard where winter rye and vetch were used for

a cover crop, and in the background api^ears the ranker growing

rape.

The results of the season's experience with cover crops, so

far as they are now available, may be summarized as follows:

(1) Sainfoin does not make a good cover crop for the orchard

because it takes the plant so long to get established that when it

is sown the first of August it does not grow enough in the fall to

compare favorably with other kinds of cover crops.

(2) SItrcct dorer was not given a satisfactory test because too

little seed was used and because it was sown in an old orchard

where the ground was \(^vy much sliaded. It is an aggressive

weed.

(3) Canada peas, or blue peas, with buckicheat gave very satis-

factory results on hard clay soil where crimson clover had pre

viously been tried with no success. The peas kept green till

winter.

(4) Cow peas, like buckwheat, are kil](Hl with the first frost,

and for this reason do not compare favorably with Canada peas

for use in orchards in this latitude.

(5) Winter vetch and winter rye form a perfect mat of vegeta-

tion in a few weeks and remain alive through the winter. They

do not grow high enough to interfere seriously with gathering

winter fruit if sown by August first.

(G) Mammoth clover formed a dense cover, remained alive

through the winter, and, on the whole, was one of the most

desirable i)lants tested, comparing favorably with winter vetch

and winter rye for orchard use.

(7) In some cases orchards are making so rank a growth that

it is not desirable to add nitrogen compounds to the soil. The
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leguminous plants such as the clovers, peas, vetches and sain-

foin add nitrogen to the soil when they are used as cover crops.

In such instances these should not be used for cover crops, but

winter rye, rape or buckwheat may be used. Attention should

be called to our experience in having trees girdled by mice early

in the fall where rape was used in a newly-planted orchard.

(8) Crimson clover has been tried at this Station many times.

The results show that in this location it is not reliable for a

cover crop. It is often winter-killed, and on hard clay land,

where it is most needed, it does not do well.,





Figure 7. -Ripe Rot of Plum Fruit caused by

THE Fungus Moniliafructigcna.

[See Report cf Horticulturist, p. 388.]

Figure 8.

—

Ward's Carnation Spray Nozzle.

[See Report of Mycologist, p. 4^7-1
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REPORT OF THE MYCOLOGIST.

F. C. STEWART.

L PRELIMINARY STATEMENT.

During the past year the Mycologist has prepared three bulle-

tins. Two of these i>resent the results of experiments made in

1895, while in the third are reported some observations made in

1896.

These bulletins are:

(1) Bulletin No. 100. Combating Carnation Rust.

(2) Bulletin No. 101 , Potato Diseases on Long Island in the

Season of 1895.

(3) Bulletin No. 113. The Cucumber Flea-Beetle as the Cause

of " Pimply " Potatoes.

They are republished with this report.

The work of 1896 has consisted chiefly of spraying experiments

on carnations, potatoes and cucumbers, together with laboratory

studies on the fungi causing diseases of these plants.

The carnation experiments were designed to duplicate the

field spraying experiments made in 1895 and reported in Bulletin

No. 100; but owing to the peculiar weather conditions which

prevailed in 1896, the carnation rust* did not appear to any ex-

tent in the field, and, as a consequence, the spraying experiments

were barren of results.

The spraying experiments with potatoes were designed to fur-

nish data by means of which the expense of potato spraying

might be determined and corapared with the value of the in-

crease in yield resulting from spraying. Neither of the two

common potato blights appeared, making the results of the ex-

* Uromyces caryophylUnus (Schrank) Schroeter.

9»
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periments exceptionally valuable, because they sliow what spray-

ing will accomplish when no disease is present. It appears that

on Long Island it will pay to spray potatoes in any and every

season. A bulletin on this subject will soon be ready for pub-

lication.

The spraying experiments with cucumbers were directed

against the downy mildew,* a disease which has recently become

so wide-spread and so destructive as to threaten the destruction

of the pickle industry in southeastern New York. The results

are very gratifying. A successful and practical remedy has

been found. A bulletin, giving a full account of the disease and

its treatment, will be ready for publication early in 1897.

A large quantity of herbarium material has been collected,

and the study of miscellaneous ecoiuomic fungi has occupied

considerable time. Some of these miscellameous studies are

published with this report.

The correspondence of the Mycologist during the year has

not been as large as it should have been, and it seems necessary

to remind farmers again that they can materially aid this De-

partment by reporting to the Station any outbreak of plant dis

eases which may come under their observation.

The Mycologist has delivered addi*esses before farmers' meet-

ings at Riverhead, Southold, Southampton, Northville, Jamaica,

Suifern and Goshen, and before the American Carnation Society

at New York.

* Plasniopara Cubensis (B. and C.) Humph.



II. NOTES ON MISCELLANEOUS PLANT DISEASES.

Macrosporium herculeum on Flat Turnips.

Fig, 6, plate XXXII, is taken from a photograph of a flat-turnip

leaf affected with a spot of disease caused by the fungus Macro^-po-

rium herculeum E. & M. This disease of flat-turnips has been

common on Long Island during the past two seasons. In some

cases it has been so abundant as to seriously affect the growth

of the plants.

Circular, dead, brittle spots appear on the leaf, which, if the

spots are numerous, withers and falls oft". If the upper surface

of one of the diseased spots is carefully scraped with a scalpel

and the scrapiugs examined with a comi)ouud microscope, nu-

merous brown, club-shaped spores will be found. (Fig. 1,

plate XXXII.) These are the spores of a species otMacrosporiuiii

which, upon comparison with authentic specimens, proves to be

31. herculeum E. & M. The species was oi'iginally described* on

horse-radish (Nasturtium armoracia), and so far as we know, has

never been reported as occurring on any other host. On Long

Island we have occasionally found it on cabbage leaves. On
both cabbage and turnip the gross characters of the fungus are

identical with those of Macrosporium cheiranthi Fr., var.

circinans B. & C, on these hosts, but the spores of the two species

are quite different.

In a thin cross-section, made through a diseased spot, the

hyphae or feeding threads of the fungus *tnay easily be seen

traversing the tisues in every direction.

There are many species of Macrosporium, the majority of which

are sappohytes. In damp weather they may be found on almost

any decaying vegetable matter. Often they take possession of

tissues which have been killed by other agencies, and so closely

simulate jtarasites that they are often mistaken for such, even

by expert mycologists; but there are a few species which are

certainly parasitic on plants. Af. herculeum is one of the un-

doubtedly parasitic species.

* American Naturalist for Dec, 1883, p, lOOg.
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Some species of Macrosporimn are known to have a second

kind of spores which are borne within sacs (asci) enclosed in

an envelope called a perithecium. In other species this asciger-

ous form is unknown. It has never been observed in M. hercu-

leum. Some of the turnip leaves affected with M. Iierculeum were

put in cheese-cloth bags, which were then placed on the ground

out of doors and left there during the winter. The following

spring the leaves were carefully examined for perithecia, but

none could be found.

During late summer of the past season the foliage of horse-

radish on Long Island was quite generally affected with Mac-

rosporium disease and was probably somewhat injured by it.

However, it is not likely that either the flat turnip or the horse-

radish is injured suflSciently to warrant the expense of spraying.

Should treatment seem advisable, nothing is more likely to prove

successful than Bordeaux mixture, applied before the disease

makes its appearance.

Blight of Corn Leaves.

The white blast or leaf-blight of corn has been so common this

season as to attract the attention of farmers, who attributed

the cause to a period of unusually hot weather which occurred

in August. Both sweet corn and field corn suffered; in some

cases so severely as to materially lessen their value for fodder

and to prevent the ears from maturing properly. Diseased leaves

have somewhat the appearance of having been frost bitten.

The primary cause of the disease is a parasitic fungus, Eel-

minthosporlum inconspicuum C. & Ell., which may be seen grow-

ing on the under surfaces of the diseased spots in the form of a

delicate olive-green mould. The appearance of the fungus, when
magnified, is shown at Fig. 2, plate XXXIL '' Weather " can not

be held responsible for the disease except that certain weather

conditions (usually warm, wet weather) are more favorable than

others for the development of the Helminthosporiuni.

There is another disease of sweet corn which may be mistaken

for the Helminthosporium disease. This other disease is an un-
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described bacterial disease which attacks sweet corn only, and

principally the early dwarf varieties of sweet corn. It makes

its appearance eariy in the season, stunting and often killing

the plants while they are forming ears, whereas the Hel-

mintJiospoHum disease usually do<'S not appear until the month

of August.

The Helminthosporium disease has rarely been reported as be-

ing injuriously abundant, but on Long Island it must be regarded

as an enemy of considerable importance. Dr. Thaxter* reported

it abundant in Connecticut in 1889.

No practical remedy can be recommended.

Norway Maples Injured by Dry WiNos.f

About May 25, 1895, the Norway maples {Acer platanoides)

on Long Island presented an appearance which puzzled observant

persons. The entire foliage, even of large trees, looked as if

it had been scorched by fire or killed by heavy frost. But since

there had been no frost for at least three weeks, the phenomenon

was at first thought inexplicable. However, the fact that the

trouble was a general one, and appeared suddenly, suggested

the idea that some unusual condition of the weather was re-

sponsible for it. Such was, in fact, the case. For a period of

about a week previous to the appearance of the trouble the tem-

perature had been unusually high for the time of year, and for

at least three days very strong, dry winds had blown steadily

from the west. The leaves of the Norway maples were about

half grown at this time and very tender. The hot, dry wind

caused the leaves to transpire water more rapidly than the roots

could supply it, the consequence of which was the death of the

leaves. It was observed that some trees suffered more than

.others, and trees recently transplanted were burned most se-

Terely of all. The explanation of this is, that trees in sheltered

positions transpired less water, and, consequently, suffered less

than trees exposed to the wind; and trees newly transplanted

were not able to supply their leaves with water as rapidly as

•Thaxter, R. Ann. Kept. Conn. Exp. Sta. for 1889, p. 171.
t Since this article w.is written Dr. Stone has reported a similar injury to siisar maples

{Acer saccharinum) in Massachusetts, in May, 1896. His theory as to the cause of the trouble
is the same as the one here a.ilvanced. See Ninth Ann. Rept. of the Hatch Exp Sta of Ma.ss
Agr'i Coll., pp. 81-82.

'
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were trees with well-established root systems. The common

practice of horticulturists in pruning away large portions of

the tops of plants, especially conifers, at the time of transplant-

ation, is based upon the same principle; the object being to re-

duce the transpiring surface to the mimimum until the plant can

establish a root system.

The Norway maple is much planted as a shade tree on Long

Island, and seems to be well adapted to both the soil and the cli-

mate; but it suffered more from the dry wind than did any other

common tree. The white pine was somewhat affected, and Mr.

Nicholas Hallock called our attention to pear and apple trees

which were slightly injured from the same cause.

The Gercospora Leaf-Spot of Tilia.

For two years past several species of Tilia (Linden) in the

Long Island nurseries have been attacked by a leaf-spot disease

which disfigures the foliage and causes the leaves to fall pre-

maturely. It is caused by the fungus, Gercospora microsora, Saco.

In the Botanical Gazette for 1881, Prof. Peck* has described the

same fungus under the name Gercospora Tiliw.

The common fungicides should control the disease.

Phyllosticta limitata Pk.

In our lasl Report f this fungus was reported as destructive

in 1895. During the past season it has been more abundant than

ever, and must be placed in the list of serious orchard pests.

More or less of the disease may be found in almost any orchard

on Long Island, and in some it has defoliated the trees. The

generally unhealthy condition of Long Island apple orchards is

probably largely due to the attacks of this fungus. Year after

year the leaves fall prematurely, sometimes as early as the middle

of July, and the trees become gradually weakened. In the re-

port previously mentioned, it was stated that the three spray-

*Peck, C. H. New species of Fungi, Botanical Gazette, Vol. vi, p. 277.

+ Stewart, F. C. A New Leaf-spot Disease of Apples. Fourteenth Ann. Rept. New York
Exp. Sta

, p. 545.
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ings recommended* for apple scab would probably control the

Phyllosticta disease also. Observations made the past season

indicate that this may not be true. At Cutchogue, an apple

tree which had been sprayed with Bordeaux mixture three times;

once before blossoming and twice after (April 27th, May 19th and

June 3d), on June 10th was found to be badly spotted with

Phyllosticta, many leaves having already fallen.- It should be

stated, however, that the Bordeaux mixture used for the last

two applications was not freshly prepared. It seems scarcely

possible that Bordeaux mixture, properly prepared and properly

applied, can fail to prevent this disease.

Two Common Diseases of the Sunflower.

The common garden sunflower, Helianthus annims, is not a

plant of much importance here, but this note may be of interest

to those who have observed the dying of the lower leaves of sun-

flowers and would like to know its cause. The sunflower is

subject to several diseases, but the two under consideration are

much more common than the others; in fact, they are almost

universal. Every one familiar with these plants has observed

that the lower leaves turn brown, shrivel and fall off, leaving

only a few green leaves on the upper part of the stalk. Thia

is so common that some probably think it the normal condition

of the plant; but it is a disease, or rather two diseases, caused

by two species of parasitic fungi. The first of these to appear

is the disease caused by the fungus, Sepioria Helianthi Ell. &
Kell. In the early stages of this disease the lowest leaves turn

brown along the margins and at the tips. Soon the entire

leaf becomes brown, shrivels and falls off. The unaided eye can

see nothing upon the leaf, but when a small portion of a dis

eased leaf is placed under a compound microscope, numerous

small, dark-brown, hollow, spherical bodies (perithecia) are seen.

If one of these spherical bodies is crushed it is found to contain

several slender, colorless spores. (See Fig. 3, Plate XXXII.) A
New York Exp. Sta., Bulletin No. 86, p. 70.
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microscopic examination of the interior of the leaf reveals mi-

nute fungus threads (hyphse) running through the cells. These

fungus threads cause the cells to turn brown and die.

The second fungous disease makes its appearance a little later

in the season. The leaves are affected in about the same manner

as in the Septoria disease, but in this case the naked eye can

see that the surface of the leaf (on both sides) is covered with

small pustules (sori) containing a brown powder. Some of the

pustules are considerably darker colored than others. Under

the microscope the brown powder is found to be composed of

the spores of the fungus, Puccinia Helianthi S. The light-brown

pustules contain uredospores and the dark-brown pustules

teleutospores. (Figs. 4 and 5, plate XXXII.) The uredospores

are capable of germination as soon as they are mature, and are

the means by which the disease spreads from leaf to leaf and

plant to plant. The teleutospores require a period of rest before

germination. Most of them probably do not germinate until the

following spring. It is their oflQce to carry the fungus over the

winter. This fungus, like the Septoria fungus, has a mycelium

which grows within the tissues of the leaf and derives its nour-

ishment therefrom. The Puccinia is a true rust.

Both the Septoria and Puccinia inhabit other species of Hcli-

anthus. Particularly is this true of Puccinia, which has been

found on almost every known species of HcUanthus.

The Septoria disease can probably be prevented by the use of

any of the ordinary fungicides, but the rusts are difficult to com-

bat.

The HoRSE-CnESTNUT Disease.

The horse-chestnut, Aesculus Hippocastanum, is a common

shade tree on Long Island. In July the leaves begin to show

brown spots, which continue to enlarge and coalesce until

finally the entire leaf is brown and dead. Long before frost

the foliage is disfigured, the affected leaves begin to fall, and

people wonder what is the matter.

There are several causes which may produce this condition,

but the chief offender is a parasitic fungus, Phyllosticta sphaerop-
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soidea E. & E., which is a near relative of the apple-leaf

Phyllosticta, discussed on a previous page. One with good eye-

sight can readily see the perithecia, which appear like minute

black dots thickly sprinkled over the brown leaf-spots.

The disease does not affect the health of the plant to any

great extent, because the horse-chestnut makes the principal

part of its growth early in the season before the leaves fall.

But it disfigures the foliage and the falling leaves are a source

of annoyance. A remedy is, therefore, desirable.

In some experiments made by Fairchild* on nursery trees at

Geneva, N. Y., the disease was considerably checked by five ap-

plications of Bordeaux mixture, the first application being made

before the appearance of the disease. But "Prof. Galloway

f

states that he has not been successful in combating the disease

by spraying. He thinks that frequently it may be caused by

agencies not affected by fungicides; for example, red spiders

may cause it. In such cases he thinks that much benefit might

result from a judicious use of the hose. When red spiders become

injuriously abundant in green-houses, they are managed by using

the hose freely.

The Sycamore Disease.

The sycamore or plane tree, Plataniis occidentalis, on Long

Island, is subject to a disease which is perhaps less conspicuous,

but is really more injurious, than the horse-chestnut disease.

It is so common that scarcely a tree entirely free from it can be

found on Long Island.

The affected trees put out their leaves tardily, and until quite

late in the spring the foliage presents a scorched appearance.

During the winter season affected trees may be detected by

their stunted, scraggy appearance, due to the presence of nu-

merous rosettes of small twigs on the smaller branches. (See

plate XXXIII.)

• Fairchild, D. O. Horse-Ohestnut Leaf-Blight. Journ. Myc, Vol. vii, pp, 352-3.

t Galloway, B. T. Horie-Chestnut Leaf Disease. Amer. Gardening, Vol. xvii, No. 95, p. 662.
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All of this is the work of a parasitic fungus, Glccosporium ncr-

visequum, which grows on the leaves and also on the young twigs.

By its growth on the young twigs they are killed, and then the

lateral buds develop into branches. The repetition of this pro-

cess results in the formation of a rosette.

No practical remedy is known.

Asparagus Rust.

Long Island market gardeners apply the name " rust " to an

asparagus trouble in which the subterranean portion of the stem

shows irregular rust-colored patches. It is frequently quite de-

structive. The cause is unknown.

Although the name " rust " is descriptive of this trouble, it

should not be used, for the reason that it is already preempted as

the proper name of an asparagus disease which is caused by the

fungus, Puccinia Asparagi DC. The name " rust " is properly

applied only to diseases caused by fungi belonging to the family

of rusts, Uredinew.

Puccinia Asparagi is a true rust. It has rarely been reported

as destructive, but during the past year there has been a remark-

able outbreak of it in New Jersey, Long Island and southern New

England. Dr. Halsted, of New Brunswick, N. J., first directed

my attention to it last September. Upon examination the Long

Island asparagus fields were found to be badly affected. In

fields of several acres extent it was impossible to find a single

plant which was entirely free from the disease.

Healthy asparagus plants will remain green until heavy frosts

occur, but plants affected with rust were dead and dry by Sep-

tember 1. The main stem and all of the branches were covered

with pustules (sori) which contained a brown powder—the spores

of the Puccinia.

Dr. Halsted recommends burning over the affected fields in

autumn to destroy as many of the spores as possible, but it is our

opinion that this treatment has little or no practical value.

Uromyces Trifolii (Hedw. f.) Lev.

This fungus is a true rust which is parasitic on various species

of clover. It presents the same general appearance as the other
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rusts, such as asparagus rust, sunflower rust, carnation rust,

etc., but is an entirely distinct species. On Long Island, the

past season, it has been very abundant on the second growth,

or rowen, of red clover. The damage must have been consid-

erable. A full account of the fungus is given in Cornell Experi-

ment Station Bulletin XXIV, issued in 1890.

No remedy is known.

Exoascus Cerasi (Fckl.) Sadebbck.

Several additional localities for this fungus on the cultivated

cherry have been found on Long Island in 1896. It appears to

be well established. Dr. Halsted* reports having observed it

on a cultivated cherry tree at Newark, N. J., five years ago.

Ecoobasidium Pcckii Hals.

This has again been abundant both on leaves and infloresences

of Andromeda Mariana.

Bamularia ci/lindriopsis Pk.

This, too, has been abundant in 1896.

• Halsted, B. D. Abnormal Growths Due to Fungi. Eept. of Bot. Dept. of the New Jersey
Agr'l College Exp. Sta. for 1895. p. 355.



EXPLANATION OF PLATE XXXH.

Fig. 1. A spore of Macrosporium herculeum.

Fig. 2. A cluster of sporophores of Helminthosporium incon-

spicuum, with one spore attached.

Fig. 3. Spores of Septoria Helianthi.

Fig. 4. Three uredo-spores of Puccinia Helianthi.

Fig, 5. A teleuto-spore of Puccinia Helianthi.

Fig. 6. From a photograph of a flat-turnip leaf affected with

Macrosporium herculeum.

Note,—Figures 1-5 were drawn with the aid of the camera

lucida. Magnification, 345 diameters.



PLATE XXXIII.

A Diseased Sycamore Tree.





III. COMBATING CARNATION RUST.*

Summary.

(1) The majority of cairnation growers still consider rust one

of the most serious enemies to carnation culture, but it is not

dreaded nearly so much as it was three years ago.

(2) Carnation rust is not localized at the point where the pus-

tule appears, but may be found in all parts of the plant.

(3) Rust spores are not carried from one part of the plant to

another by the circulation.

(4) Rust cannot rise spontaneously. The theory of spontane-

ous generation is exploded.

(5) The rusts found on various weeds are not the same as car-

nation rust.

(G) There have been made scarcely any properly conducted

tests of fungicides for carnation rust.

(7) Some of the fungicides which have been most commonly

recommended are: Bordeaux mixture, Fostite, potassium sul-

phide, carbolic acid, copper sulphate and copper sulphate in

ammonia. The reports on these fungicides are conflicting.

(8) Tests of spore-germination in copper sulphate solutions in-

dicate that 1-1000 solution is much too weak to prevent rust.

Spores germinated readily in 1-500 solution, and there was some

germiaation in 1-300 solution.

(0) One to forty-five appears to be the strongest salt solution in

which rust spores can germinate.

(10) Spore-germination tests show that carnation rust spores

are remarkably susceptible to the action of potassium sulphide.

A 1-3000 solution entirely prevented germination

(11) Cuttings soaked in copper sulphate solutions were much
injured. One-half hour in 1-2000 solution produced decided in-

jury.

(12) Cuttings soaked in salt solution 1-20 were much injured;

1-40 solution apparently did no harm.

Published also as Bulletin No. 100.
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(13) Cuttings soaked one-lialf hour in potassium sulphide solu-

tion, 1-134, rooted better and were more vigorous than untreated

cuttings. Stronger solutions wrought injury.

(14) An attempt was made to cure rusty plants by weekly

sprayings with potassium sulphide solution (1 oz. to 1 gal.), salt

solution (8 lbs. to 45 gal.) and salt solution used alternately

with copper sulphide solution (1 lb. to 45 gal.). All completely

failed to cure rust.

^15) An attempt was made to prevent rust by weekly sprayings

with potassium sulphide solution (1 oz. to 1 gal.), copper sulphate

solution (2 lbs. to 45 gal.), salt solution (8 lbs. to 45 gal.) and

Bordeaux mixture (l-to-7^ formula). At " lifting " time the per-

centage of rusty plants on potassium sulphide plot was 43^ per

cent.; on copper sulphate plot 42 per cent.; on untreated cut-

tings, salt and Bordeaux mixture plots 100 per cent.

(16) We know of no fungicide which will cure rusty plants,

nor of any method of wholly preventing infection in the field.

(17) Plants in the field are very liable to infection from neigh-

boring fields.

(18) Plants grown all summer under glass are easier to manage

as regards rust.

(19) Mr. Ward's device for spraying the lower leaves of large

plants in the bench is an excellent one.

(20) Some knapsack sprayers are soon " eaten out " by potas-

sium sulphide. Buy those which are made of copper.

(21) The greenhouse can be so managed that rust will give no

trouble, even when susceptible varieties are grown.

(22) It has been proven by experiment that rust will spread

among mature plants.

(23) Exposure to the fumes of burning sulphur for one hour

killed rust spores.

(24) Varieties differ greatly in their susceptibility to rust. The

reason for this is not known. The variety Wm. Scott is nearly,

but not absolutely rust-proof. Uncle John is probably the most

susceptible of all varieties.
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(25) It is desirable that florists make experiments of their

own.

(26) Throughout the entire life of the plants spray once per

week with copper sulphate solution (2 lbs. to 45 gal.).

History and Distribution op Carnation Rust.

About five years ago it was announced* that a new fungous

disease of the carnation had made its appearance in the United

States. The new comer proved to be the carnation rust caused

by the fungus, Uromyces caryopliyllinus (Schrank) Schroeter,

common in various parts of Europe, but hitherto unknown in

America. By the time it began to attract the attention of florists

it had already become widely disseminated through the sale of

cuttings and rooted plants. We have no. knowledge of the exact

time of its importation into the United States, but there is good

reason for believing that it had been here but a short time pre-

vious to its discovery by Prof. Taft, at Lansing, Mich., in 1890.

Had it been long in this country it certainly would have come

into prominence before it did, because florists are observant and

ever watchful of the health of their plants, and mycologists,

everywhere, are eager to find new fungi.

The fungus was first described in 1789 by Schrank,t a German

botanist, who gave it the name of Lycoperdon caryophyllinum. At
this time the knowledge of fungi was very limited and the classi-

fication much confused. The genus Lycoperdon, as now under-

stood, includes the fungi which we call puff balls, a group of

plants quite different from the rusts. Later, about 1805, it re-

ceived from PersoonI the name of Uredo Dianthi, and finally in

1872 Schroeter§ gave it the name which it now bears, Uromyces

caryophylUnus.

In the countries of Europe the disease is of long standing but

does not seem to be particularly troublesome. It is occasionally

•Arthur, J. C, Botanical Gazette, November, 1891.

t Baiersche Flora 11., p. CCS.

t Synopsis Methodica Fungorum, p. 822.

S Die Brand und Rostpilze Schlesiens, p. 10.



464 Report op the Mycologist op the

mentioned in works on plant diseases and in horticultural jour-

nals, but in no part of Europe has it been so destructive and so

much feared as it has been in the United States during the few

years of its presence here.

In the United States its distribution is as wide as that of the

carnation itself. However, it is more common and more trouble-

some in the States lying east of the Alleghanies than in the

interior of the continent. There are two reasons for this:—(1)

the climate of the Eastern States is more moist; (2) carnation

growers are more numerous and located closer together. It is

not uncommon to find three or more carnationists in the same

village. Such proximity makes it easy for spores to be carried

by wind from one field to another.

A very few growers are entirely free from rust. I have person-

ally visited a good many greenhouses on Long Island but I have

been in only one which was wholly free from rust. That par-

ticular house was kept so dry and at such a low temperature

that the plants themselves could barely exist. Some find rust

exceedingly troublesome, being obliged to throw out entire

houses of certain varieties; others, although never entirely ex-

empt from rust, have no trouble with it and do not consider it

as bad as the spot {8eptoria Dianthi), bacteriosis or even stem-rot

{Yolutella Dianthi?). The majority still consider rust one of the

most serious enemies to carnation culture, but it is not dreaded

nearly so much as it was three years ago. During the winter of

1892-93 the rust scare amounted almost to a panic. As an indi-

cation of the interest taken in the matter at that time it is an

interesting fact that three lengthy papers* on carnation diseases

were presented to the American Carnation Society at its meeting

held in Pittsburg, Pa., Feb. 21-22, 1893.

Some Popular Errors Regarding Rust.

The life history and microscopic characters have been so ably

treated by Profs. Halsted, Arthur and Atkinson in the annual

* Halsted, B. D., Diseases of the Carnation other than Rust: Atkinson, Ceo. F., Carnation
Diseases; Ward, C. W., Carnation Enemies and Supposed Remedies.
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reports of the American Carnation Society that it is unnecessary

to discuss them in detail here. It is sufficient to call attention

to a few erroneous ideas which are held by some florists.

Strange as it may seem there are still some who do not know

carnation rust. In reply to a request for specimens of rust on

the variety Wm. Scott I received from Kentucky leaves affected

with bacteriosis. I have known of other cases in which these

two diseases have been confused. The most reliable test for rust

is the presence of the brown powder. The external manifesta-

tion of the presence of rust is in the production of chocolate-

brown, elliptical, blister-like pustules (sori, sing, sorus) on the

leaves and stem. If one of these pustules is rubbed with the

slightly moistened finger tip a fine brown powder clings to the

finger. This powder is composed of the spores or " seeds " of the

rust fungus.

Some florists believe that rust is localized in those parts of the

plant where the pustules make their appearance. Upon this

theory as a basis they hope to eradicate the disease by the re-

moval and destruction of the diseased leaves. While such prac-

tice is to be commended it can not, reasonably, be expected to

effect a cure. The spread of the disease may be checked but

that is all. By the time the pustule appears the mycelium has

already spread to other parts of the plant.

This leads us to the consideration of another erroneous idea

in regard to the circulation in plants. The circulation in plants

is quite different from that in animals; that is to say, in plants

the liquids do not follow definite channels in any sense homolo-

gous with the veins and arteries of animals, but instead, pass

from cell to cell directly through the cell-ivalls according to the law

of osmosis.* Consequently it is not possible (as some believe)

for rust spores, although of microscopic size, to be carried

from one part of the plant to another by means of the circulation.

Rust spores are never found on the interior of carnation plants

except in the immediate vicinity of the pustules.

* If two miscible liquids are separated by a membrane each liquid will pass through the
membrane and become diffused throughout the other. This is known as the osmosis of
liquids.

30
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To prevent a possible misunderstanding which may arise from

what has just been said it should be stated that the rust fungus

consists of two portions: (1) a vegetative portion consisting of

delicate colorless threads (mycelium) which are found only on

the interior of the plant; and (2), a reproductive portion com-

posed of the brown spores found in the pustules just beneath the

epidermis of the leaf. The spores are the " seeds " of the fungus

and not the fungus itself.

A few florists are not yet fully convinced that it is impossible

for rust to arise spontaneously. There are a few diseases of

plants which may be produced by unfavorable conditions of

climate or soil or methods of culture. Such diseases are called

physiological diseases and are never contagious. But no disease

which is due to the destroying action of parasitic fungi or bac-

teria can ever be produced by any conditions of climate, soil or

culture whatever unless the specific germ of the disease comes

in contact with the plant; however, such conditions may accel-

erate the advance of the disease by being favorable to the devel-

opment of the parasite or by reducing the vitality of the host-

plant. Carnation rust is caused by the fungus, Uromyces caryo-

phylUnus, which is a plant as truly as is the carnation itself. No

carnation plant can become affected with rust unless it was

propagated from a cutting containing the rust-mycelium or else

comes in contact with rust spores. The theory of spontaneous

generation, once vigorously advocated, has been, during the

present century, so completely exploded that it is no longer up-

held by any scientist in good standing.

Another popular error which should be corrected is the idea

that the rust found on weeds is the same as carnation rust. In

one case,* at least, this error has appeared in print. From con-

versation with florists I have learned that there are a good many

who do not understand this matter. A Long Island florist once

told me that he had discovered the source of the rust which waa

attacking his carnations. He conducted me to a patch of Can-

ada thistles affected with the rust, Puccinia suaveolcns, and point-

* Hfttfu Id, T. D., Garden and Forest, 1SS4, Vol. VII., p. 17.
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ing to them said, " There is where nist comes from." The family

of rusts, Uredinew, is a large one. A great many weeds are

affected—^some with two or more species of rust—but, so far

as known, none of them harbor the carnation rust, Uromyces

caryophyllinus. According to Dr. Winter* the host-plants of U.

caryophyllinus are Dianthus caryophyllus L, (Carnation), D. proli-

fer L. D. superbus L. and Gypsophila paniculata L.

Fungicides Which Have Been Recommended for Rust.

A perusal of the floricultural literature reveals the fact that

quite a variety of remedies have been recommended for carna-

tion rust. One would naturally expect that these recommenda-

tions, coming as they do for the most part from practical florists,

would point us at once to the proper method of combating rust.

But it is to be observed that the evidence is frequently contra-

dictory, some of it is pure theory and only in a few cases are the

recommendations for treatment based upon the results of prop-

erly conducted experiments. Let us briefly review the literature

of some of the fungicides recommended.

Bordeaux mixture.—This is the leading fungicide. It has been

proven by experiment and in practice to be a specific for a long

list of fungous diseases. It is in general use for spraying vine-

yards, orchards and potato fields. When the destructive charac-

ter of carnation rust was brought to the attention of botanists

they unhesitatingly recommended the use of Bordeaux mixture

and gave the subject no further consideration. Florists who

tried it in practice reported from time to time in the columns of

the American Florist and Florists^ Exchange. Most of these re-

ports were favorable but some were unfavorable. It is not worth

while to consider them in detail because, with one exception,

the experiments were not made under test conditions. Those

who tried the Bordeaux mixture were so anxious to entirely

eradicate the disease from their premises that they did not take

the precaution to leave a few untreated plants with which they

might compare their treated plants in order to determine

* Winter, G., Rabh. Kryptogamen Flora I., Abtheil I., p. 149.



468 Report of the Mycologist op the

whether the treatment was beneficial or otherwise. (This ap-

plies not only to tests of Bordeaux mixture but to tests of all

other fungicides as well.) Without such a check for comparison

an experiment has but little value. If the disease disappears

under treatment such disappearance may be due to the treatment

or it may be due to something else. Carnation rust is very ca-

pricious in its behavior. I know of at least one case and have

heard of several others where plants badly rusted completely

recovered without any treatment whatever.

The exception above noted is an account of a spraying experi-

ment made by W. R. Beattie* at Columbus, Ohio. A bench of

badly rusted plants of the variety Tidal Wave was divided into

plots and sprayed weekly with solutions prepared according to

the following formulae:

(1.) Bordeaux mixture:—
Copper sulphate, six pounds;

Quick lime, five pounds;

Water, twenty-two gallons.

(2.) Sulphide of potassium:—Two ounces to 22 gallons water.

(3.) Chloride of copper:—Three ounces to 22 gallons water.

"After three applications had been made a marked difference

could be noticed between the sprayed and the unsprayed plants

especially in favor of Bordeaux mixture." In all, five applica-

tions were made and the three sprays were found about equal in

efficiency, "all showing a marked increase as compared with the

unsprayed." The author concludes that it is impossible to exter-

minate the disease by any means whatever when it has once

become established and efforts must therefore be directed to the

prevention rather than the cure of it.

Carnation rust has received very little attention at the Experi-

ment Stations. Lodeman-j- at the Cornell Experiment Station

claims to have cured badly rusted carnations by two applications

of Bordeaux mixture. As no untreated plants were left for a

check his results cannot be taken as proof of the efficacy of

Bordeaux mixture.

* Beattie, W. R., Carnation Rust. Florists' Exchange, Vol. VI., p. 493.

t Lodeman, E. G., Cornell Exp. Sta., Bull. No. 9G,-,p. 333.
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Fostite is a patented fungicide. Several have reported on it

favorably, but as with Bordeaux mixture the reports were not

based upon proper experiments. W. Davison* used copper sul-

phate solution on one-half of a lot of rusty plants and Fostite on

the other half. The copper sulphate checked the rust but Fostite

cured it completely.

Potassium sulphide:— Beattief found that potassium sulphide

checked rust and treated plants produced more flowers than did

untreated. H. E. Chitty$ got good results from the use of a

spraying solution made by dissolving two pounds of potassium

sulphide in forty-five gallons of water. In an address before the

Massachusetts Horticultural Society January 2G, 1895, Dr. Hal-

eted said,§ ''For carnation diseases potassium sulphide ^ oz. to

1 gal. has proved successful." OrpetH reported it a failure.

Carbolic acid:—Tracht and Son^] found three teaspoonfuls of

carbolic acid to a bucket of water to be an effectual remedy.

Beckert Bros.** cured badly infested stock by two applications

of a 1 per cent, solution of carbolic acid and did no harm to the

foliage.

Copper sulphate and ammonia:—This I believe has been used

more generally than any other fungicide. In most cases the fol-

lowing formula has been followed:—
Dissolve one pound of copper sulphate in two quarts of am-

monia in a two-gallon jar. When dissolved add another quart

of ammonia and stir well. Add one pint of this solution to a

barrel of water and spray every two .weeks.

This formula appeared regularly at the head of the carnation

columns of the American Florist from Aug. 9, 1894, to Nov. 17,

1894, and for several issues following that of Feb. 2, 1895. Very

few have published reports on this fungicide, but from conver-

sation and correspondence with florists I learn that it has some-

times appeared to be a success and sometimes a failure. Wm.

• Davidson, W.. Fostite for Carnation Rust. Florists' Exchange, Vol. VII., p. 148.

t Beattie, W. R., Carnation Rust. Florists' Exchange, Vol. VI., p.'492.

i Sulphide of Potassium for Carnation Rust. Florists' Exchange, Vol. VI., p. 1016.

S Halsted. B. D., Fungous Diseases of Ornamental Plants. American Florist, Vol. X., p. 620;

also Florists' Exchange, Vol. VII., p. 617.

Orpet, O. E , Carnation Rust. American Florist, Vol. JX . pp. 513-514.

1 Tracht, J. A., and Son, Carbolic Acid for Carnation Rust. American Florist, Vol. IX.,

p. 681.• Beckert Bros., Carbolic Acid for Carnation Rust. American Florist, Vol. IX., p. 880.
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Stuart's* experiments on spore-germination show that it cannot

possibly have any value as a preventive of rust. Some germina-

tion occurred in a solution twenty-eight times the strength of this

formula.

Copper sulphate:— It has been found that plain copper sulphate

solutions of considerable strength may be used on carnations

'without injury to the foliage. Mr. C. W. Ward has used as much

as three pounds of copper sulphate to a barrel of water without

any noticeable injury to the plants. Prof. Taftf found a 1-1000

solution of copper sulphate, applied once a week, entirely suc-

cessful against carnation rust and recommended this treatment

as being the most satisfactory.

Other fungicides which have occasionally been used and recom-

mended are:—Ammooiacal copper carbonate solution, fir-tree oil.

Littles' "Antipest," common salt, copper chloride, corrosive sub-

limate, sulphate of iron and arsenic.

Spore-Germination in Fungicides.

A fungicide protects a plant from the attacks of parasitic fungi

by preventing the germination of fungus spores which happen to

come in contact with the foliage of the plant. As a guide to the

intelligent use of a fungicide against a particular fungus it is,

therefore, important to know whether the fungicide is capable

of preventing the germination of the fungus spores. Fungicides

which prevent the germination of spores of some species of fungi

may not be able to prevent the germination of spores of other

species of fungi or else stronger solutions will be required. It is

nearly always advisable to make laboratory tests of spore-germi-

nation in the fungicide to be tested before undertaking spraying

experiments. Time is saved by so doing.

The germination tests of rust spores herein reported were made

for the purpose of determining the best fungicide to use against

carnation rust. In all cases the spores were germinated in hang-

ing di'ops in Van Tieghem cells. In the check cells plain

Stuart,' AVm., Some Studies upon Carnation Rnst.'^Sth Ann. Rept. .Vermont Exp. Sta.,

1894, p. 116. Also American Fh.rist, Vol. IX., July'36, 1894, p. 1232.'

t Taft L. R., Carnation Rust Combated. IFlorists' Exchange, Vol. Vll., p. 123.
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tap-water was used. In order to secure absolutely parallel con-

ditions, except as to the liquid in which the spores were germin-

ated, the treated cells and check were, in every case, taken from

the same spore-pustule, or sorns, as it is technically called.

The results are presented in the following tables:

Copper Sulphate.

strength
of solu-
tion.
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Common Salt.

strength
of solu-
tion.
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Potassium Sulphide—Continued.

Strength
of solu-
tion.
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The results of these tests are somewhat remarkable. Copper

sulphate is considered an excellent fungicide, but as a preventive

of the germination of carnation rust spores it is not nearly so

efficient as potassium sulphide. Copper sulphate, 1-300, failed to

wholly prevent germination, whereas potassium sulphide, 1-3000,

completely prevented germination. These studies taken in con-

nection with the results of our spraying experiments reported in

a subsequent part of this bulletin lead me to believe that the

beneficial results obtained by Prof. Taft* at the Michigan Agri-

cultural College were accidental and not due, as he supposed,

to the copper sulphate spray, 1-1000. No check is mentioned and

I think there was none. In the germination test, copper sulphate,

1-500 (which is double the strength used by Prof. Taft) did not

prevent germination. Generally the germination was less vigor-

ous than in the treated cells, but the germ-tubes appeared healthy

and capable of developing a mycelium if opportunity were offered.

It was frequently observed that spores lying at the edge of the

hanging drop germinated sooner and more vigorously than spores

nearer the center of the drop. This happened in pure water as

well as in the fungicide solutions. The explanation of the phe-

nomenon is as follows: spores, like seeds, require oxygen for their

germination, and those spores lying near the edge of the drop

have a more abundant supply of oxygen.

My results do not quite agree with those obtained by Wm.

Stuart.t In copper sulphate, 1-500, he made two cultures neither

of which showed any germination. I made sixteen cultures and

fifteen of them showed more or less germination. In copper sul-

phate, 1-1000, he made seven cultures of which five did not

germinate at all and two germinated nicely. I made four cul-

tures all of which germinated. I am unable to account for these

discrepancies except to suggest that in his tests of the 1-500

strength it may be possible that he accidentally used spores

which were incapable of germination under any conditions. This

sometime happens.

• Taft, L. R., Carnation Rust Combated. Florists' Exchange, Vol. VII.. p. 123.

t Stuart, Wm., Some Studies upon Carnation Rust. 8th Ann. Rept. Vermont Exp. Sta.

1894, p. 116. Also American Florist, Vol. IX., July 36, 1S94, p. 1232.
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In potassium sulphide solution, 1-1000, he made eight cultures,

three of which failed to germinate, four germinated poorly and

one showed good germination. I made four cultures in this

strength solution and obtained no signs of germination. In potas-

sium sulphide, 1-2000, he made six cultures, two of which showed

no germination, two poor germination and two medium germina-

tion. I made eleven cultures in this strength and obtained no

germination at all; nor even in cultures made in solutions of

1-2500 and 1-3000. I used potassium sulphide from freshly

opened packages. Upon exposure to the air it undergoes chem-

ical change. This may account for the differences.

Mr. Stuart's experiments indicate that iron sulphate (copperas)

may be a good fungicide against rust. A 1-2000 solution entirely

prevented germination.

Soaking Cuttings in Fungicides.

Carnations are propagated chiefly by means of cuttings. If

these cuttings are taken from plants affected with rust they are

likely to contain portions of rust-mycelium which will develop as

the carnation develops. The cure of affected plants by means of

fungicides, if possible, must at least be a very difficult process for

the reason that the mycelium or vegetative portion of the fungus

is ensconced within the tissues of the plant where it is inaccessi-

ble to fungicides applied externally.

A plant may be affected with rust and yet not show it. Plants

ajjparently in perfect health at the time the cuttings are taken

may be affected with rust and transmit it to the cuttings. Hence

it can rarely be determined with certainty whether a particular

lot of cuttings is rust-free or not.

For the above-mentioned reasons it is very desirable that some

process be devised whereby the rust-mycelium in cuttings may be

killed so that the florist maj' be sure that he is starting with

healthy stock. It occurred to me that possibly this end might be

attained by soaking the cuttings in fungicides. If a freshly-cut

stem is placed in a liquid, not too concentrated, the liquid will

rise in the stem and penetrate to all parts. Anyone can demon-
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strate this to his satisfaction by placing the cut end of the stem

of a white carnation in a bottle of thin red ink. In a short time

the white petals will be streaked wiih red. This treatment

brings the fungicide into direct contact with the rust-mycelium

and we anticipated striking results.

The first step in the experiment was to determine what effect

the treatment would have upon the cuttings themselves. The

fungicides used were copper sulphate solution, potassium sul-

phide solution, and salt solution. In the tests of spore germina-

tion these fungicides had been shown to be capable of preventing

the germination of rust uredo-spores. While it does not neces-

sarily follow that they would kill the rust-mycelium when

brought into contact with it, it is reasonable to suppose that

such might be the case.

In all of the soaking experiments each lot of cuttings was tied

into a bunch by itself and the cut ends immersed in the fungicide?.

The following is a record of the experiments made to determine

the effect on cuttings of soaking them in fungicides:

—

Copper sulphate.—eTanuary 23, 1895, ten lots of cuttings were

prepared. Each lot contained 25 cuttings—12 of the variety

Michigan and 13 of the variety Uncle John. Three lots were

soaked in copper sulphate solution of the strength 1-2000, throe

lots in copper sulphate, 1-1000, three lots in copper sulphate,

1-500, and one lot, used a check, was not soaked at all. Of the

three lots in each of three strengths of copper sulphate, one lot

was soaked one-half hour, one lot one hour and the third lot

two and one-quarter hours. After soaking, the cuttings were all

*' struck " January 23. The results are shown in the following

table:
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Strength of sohi-

tion.
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Salt, 1-20, wrought decided injury; but salt, 1-40, apparently

did no harm.

Potassium sulphide.—February 26, 1895, nine lots of cuttings

were prepared—four lots of the varicly Lizzie McGowan, four lots

of the variety Daybreak and one lot of the variety Uncle John.

Throe lots of McCiOwan and three lots of Daybreak were soaked

for one-half hour in potassium sulphide solution of strength 1-134,

1-267 and 1-401 respectively. The remaining three lots were not

soaked at all. All cuttings were " struck " February 26. Those

which rooted were potted .Vpril 11 and (checks excepted) therc-

afler sprayed weekly with {)otassiuni sulphide, 1 oz. to 1 gal.

The results of the soaking experiment are shown in the follow-

ing table. In the last column the results of spraying are given.
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In this experiment, cuttings appear to have received a positive

benefit from having been soaked in polassium sulj)hide solution.

Desiring to ascertain tbe effect of soaliing for a longer time and

in stronger solutions, a second experiment was made as follows:

April 25, 1805, six lots of cuttings of tbe variety Uncle John

were selected at random from rust-infested stock. All poor cut-

tings were discarded. Five lots were soaked in strong solutions

of potassium sulphide, and one lot was left untreated for a check.

The results are set forth in the following table:

strength of
solution.
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solution only 24 per cent, rooted, and of cuttings soaked the same

length of time in a 1-1000 solution none rooted, while untreated

cuttings under entirely parallel conditions, except that they had

not been soaked, rooted 76 per cent. Copper sulphate solution as

strong as 1-500 does not prevent the germination of rust spores.

Potassium sulphide is the most promising fungicide tried for

soaking cuttings. As previously stated, cuttings soaked one-half

hour in potassium sulphide solution, 1-134, rooted a larger per-

centage and appeared more vigorous than check. And yet 1-134

is more than twenty times the strength required to prevent ger-

mination of rust spores. C ^. I

:

In the case of salt, a 1-20 solution was injurious, but a 1-40

solution for one hour did no harm. The strength required to

prevent spore-germination is not less than 1-45.

For soaking cuttings it is best to discard all solutions which

will not prevent germination of rust spores. Otherwise, the

spores which cling to cuttings taken from infested houses might

germinate and start the disease, thereby counteracting the good

effect of soaking.

It will be seen that rust appeared on cuttings which had been

soaked in potassium sulphide and also on those soaked in salt

solution. But this fact should not be considered proof that the

treatment had not killed the mycelium in the cuttings. In both

cases, forty-eight days intervened between the date of soaking

the cuttings and the date on which the plants were examined for

rust. This gives ample time for rust pustules to result from in-

oculation occuring after the cuttings were soaked.

An Experiment on Curative Treatment of Rust.

In order to determine what can be accomplished by curative

treatment of rust the following exepriment was made:

The plants used were, at the beginning, about three inches in

height and potted in 2-inch pots. They were of three varieties;

viz., Daybreak, Michigan and No. 54, and had been })ropagatod

from rusty stock in a house where rust was plentiful. They were

divided into four lots and placed under treatment March 4.
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Lot I consisted of 32 plants of »Daybreak, 80 plants of Michi-

gan and 10 plants of No. 54. They were sprayed once per week

with salt solution, 8 pounds of salt to 45 gallons of water. While

these plants were kept in the house (March 4 to May 27) they were

never free from rust and by May 22 they showed considerable

rust. May 27 all rusty leaves were removed and the plants set

in the fields. In an examination made July 15, rust was found

on 1 plant of Daybreak, 65 plants of Michigan and on none of

No. 54.

Lot II consisted of 32 Daybreak, 80 Michigan and 10 No. 54,

This lot was sprayed weekly—alternately with salt solution

(8 lbs. to 45 gal.) and copper sulphate solution (1 lb. to 45 gal.).

While indoors there was constantly a considerable quantity of

rust. May 27 all rusty leaves were removed and plants set in

the field. July 15 there was 1 rusty plant of Daybreak, 74 of

Michigan but none of No. "54.

Lot III consisted of 32 Daybreak, 93 Michigan and 10 No. 54.

This lot was sprayed weekly with potassium sulphide solution

(1 oz. to 1 gal.). While indoors the plants shovv'ed considerable

rust. May 27 all rusty leaves were removed and the plants set

in the field. July 15 rust was found on 4 plants of Daybreak

and on 79 of Michigan but on none of No. 54.

Lot IT consisted of 32 Daybreak, 80 Michigan and 14 No. 54.

This lot was not sprayed at all. The plants showed consider-

able rust while indoors. May 27 all rusty leaves were removed

and the plants set in the field. July 15 rust was found on 6 Day-

break, 68 Michigan and 1 No. 54.

It will be observed that there was no appreciable difference

between the untreated and treated plots as regards the num-

ber of rusty plants, notwithstanding the fact that the treated

plots had been sprayed once per week from March 4 to July 15.

At the latter date we gave up all hopes of curing the plants and

burned the entire four lots. Had the fungicides used possessed

any value as curative agents, some benefit should have been man-

ifest on the plants sprayed faithfully for eighteen weeks.

31
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It may be asked what was the object of alternating salt solu-

tion with coppei' sulphate solution. It does not seem reasonable

to suppose that the two fungicides used together in alternation

could give better results than when used separately, but inas-

much as some carnation growers in the vicinity of Boston have

advocated this treatment it was thought best to give it a trial.

From this experiment it appears that Michigan is more suscep-

tible to rust than either Daybreak or No. 54. However, other

observations show that Daybreak takes rust very easily.

An Expekimext on Prevention of Rust by Spraying.

In March, 1895, we received from Fred Dorner & Son of La-

fayette, Indiana, 3000 healthy* cuttings of the variety Uncle

John. These were placed in a rust-free propagating house and

while rooting they were sprayed weekly with potassium sulphide

solution, strength 1 ounce to 1 gallon. Every precaution was

used to keep them from rust infection. May 18 they were set in

the field.

They were set in 11^ rows. A few days later the partial row

was filled out with rooted plants received from Dorner & Son.

There were then 12 rows containing about 3100 plants. Spraying

was begun May 23 as follows: Two rows were spi'aj^ed with

potassium sulphide solution, one ounce potassium sulphide to one

gallon of water; three rows were sprayed with copper sulphate

solution, two pounds of copper sulphate to forty-five gallons of

water; two rows were sprayed with salt solution, eight pounds of

salt to forty-five gallons of water; three rows were sprayed with

Jiordeaux mixture made of six pounds of copper sulphate, with

sufficient lime to neutralize it, to forty-five gallons of water; the

remaining row was left for a check and not sprayed at all. Sub-

sequent sprayings were made at intervals of about one week on

the following dates: June 1. 8. 11, 21 and 28, July 10, 16, 22 and

31, August 10, 16 and 24.

• I have iiiquirpd carpfuHv 'nf'^ ilip oprdii n of Jlr. Dorner's place. I am nssured by
Mr. Dornpr and also ,by Drl .1. C. Arthur, b. tanisf of the. In^'iana Experiment Station,

that air Dorner has nevfr had ary rust on his premises. I:r. Arthur pays tliat tlip nearest

place where rust is found is at Indianapohs, (iO miles from Lafayette. The original healthy

condition of the cuttings Is beyond question.
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On July 15, each and every plant was carefully examined and

all which showed the least trace of rust were destroyed. This

process was repeated July 27 and August 2. A ugust 27, when the

plants were " lifted," the check and plots sprayed with salt and

with Bordeaux mixture were found to be so completely overrun

with rust that it was thought best to destroy the entire stock in

these three plots. There were just a few plants which did not

show rust but they were so very few that no record of their num-

ber was kept. Practically all were rnsty.

The results of the experiment may be tabulated as follows:

mixture
(l-7k form-

nfa.)

Check
(untreated.)
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In consideration of the fact that potassium sulphide undergoes

a chemical change when exposed to the air for any considerable

length of time, a fresh package of this chemical was opened for

each application.

The Bordeaux mixture used was made according to the for-

mula, six pounds of copper sulphate to forty-five gallons of water

with sufficient lime to neutralize the copper sulphate, as shown

by the potassium ferro-cyanide test.

At each spraying care was taken to wet every plant as thor-

oughly as possible. It is somewhat difficult to make spraying

mixtures adhere to carnation foliage; particularly is this true of

those varieties which possess a considerable quantity of the so-

called " bloom." The variety Uncle John, however, has but little

" bloom " and holds spraying mixtures fairly well.

The results of the spraying experiments are interesting and

instructive. While summing up results and drawing conclusions

we should constantly keep in mind the following and be governed

accordingly

:

First, This is but a single experiment, and a question of this

kind should never be considered settled by one experiment, no

matter how strong the evidence may appear. Next season's ex-

periments may give different results.

Second, The test was a m<5st severe one. Of all the varieties

grown at the present time, Uncle John is probably the most

susceptible to rust. Moreover, the season of 1895 on Long Island

was an unusually favorable one for rust, and the experimental

plants were constantly exposed to infection from rusty plants in

a neighboring field.

None of the solutions appeared to injure the plants or retard

their growth in the least. Both Bordeaux mixture and salt solu-

tion proved complete failures as preventives of rust, there being

no noticeable difference between treated and untreated plants;

all of the treated plants were rusty after twelve thorough appli-

cations. Copper sulphate solution and potassium sulphide solu-

tion were about equal in efficiency. Of plants sprayed with

these solutions less than 44 per cent, in each case were rusty
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at lifting time as opposed to 100 per cent, of rusty

plants in the check. Both of these solutions are readily washed

off by rains which were very frequent during July. The adhesive

character of Bordeaux mixture is well known. Notwithstanding

this advantage possessed by Bordeaux mixture; both copper sul-

phate and potassium sulphide proved superior to it in a very

rainy season under parallel conditions. It is probable that the

latter two fungicides M'hen used indoors, where they are not

washed off by rains, will be still more efficient in preventing rust.

It is impossible to say, without making further experiments, what

degree of success may be expected from the faithful use of these

solutions as a preventive indoors, but certainly the prospects are

encouraging. The great obstacle to success in this direction is

the difficulty of getting the plants through to lifting time without

contracting rust. The most critical time in the life of the plant is

the period of four months or thereabouts which it spends in the

open air. So far as we at present know, there is no way of wholly

preventing infection at this period and when plants are once

infected we know of no treatment which will cure them. This

last we learn from our experiments and from the experiments

of Beattie* Plants in the field are constantly exposed to infec-

tion from rusty plants in neighboring fields. The vigilant, pains-

taking florist who takes all possible care, and at considerable ex-

pense perhaps, to prevent the rust from getting a foothold on his

place, puts himself at the mercy of his more careless neighbors

the day he sets his plants in the field. If there is a field of rusty

plants anywhere within a radius of one mile his plants are al-

most sure to be exposed to infection. The rust spores, which

are produced in immense numbers, are readily carried by the

wind. How far spores may be carried in this way is not known,

but probably for several miles. Dr. Thaxterf has placed on rec-

ord some observations on a case of rust {Roestdia hotrt/opites)

* Beattie, W. K.. Carnation Rust. Florists' Exchange, Vol. VI., p. 492.
tTliaxter, R., On Certain Cultui-e.s of Gyinnosporanfjia. witJi Nott^s on Tlieii' Roe.steliu;,

Am. Acad, of Arts and Sciences. IHHfi, p 2G(i. Dr. Tliaxter informs iiie that on the Isle of
Shoals, off the coast of New Hampshire, he found an abundance of Hnsteiia botri/apites o\\
Anielanchifr whi\e then- were no specimens of C,')(;i/v.s-.s(/.s- ithe hosl-i)lant of Oi/iiinos)ioran-
gium bisepUttnm which is genetically connect<'d with R. fco/r(/.'P(7es) near, r than the mainland,
eight miles distant. The sporidia of the Gi/iiinoHpordvgiinii mnst have been carried eight
miles by the wind. 'I'he evidence here is nion- cmclusive Ilifin in the Insiance above cited. -
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on leaves of shadbush (Amelanchier) in which the spores which

brought about infection must have traveled eight miles. In the

Mississippi Valley the wheat rust (Puccinia graminis) travels

each season from sonlli to north and it is believed to be spread

chiefly through the agency of winds which carry uredo-spores

from field to field.

As for carnation plants in the field, they cannot be counted

entirely safe from infection unless they are several miles from

any field of rusty plants. In regions like the vicinity of Phila-

delphia and Western Long Island where growers of carnations

are numerous and located close together it is practically impos-

sible to grow plants out-of-doors without exposing them to infec-

tion. There is one way of avoiding this trouble; namely, by grow-

ing the plants all summer under glass. Whether this method

is practical or not I am unable to say. It is a point to be de

cided by carnationists rather than by botanists. But certain it

is, that plants grown all the year under glass are entirely under

the control of the owner. Messrs. Lonsdale,* Herr,f Daille-

douze, Hill,! Dorner, Strollery, and, I believe, some others have

tried it.

For spraying carnations, either indoors or out, copper sulphate

solution is probably the best of all the fungicides tested in the

experiments. There is no reason whatever for using the Bor-

deaux mixture. It is disagreeable to prepare and to apply, it

spots the flowers and foliage, it is more expensive and not nearly

as efficient as copper sulphate. Between potassium sulphide and

copper sulphate there is not much choice except that the copper

sulphate is somewhat cheaper. Copper sulphate can be pur-

chased, in quantity, for about five cents per pound, making a

barrel of the spraying mixture cost about ten cents.

When spraying large plants indoors it is sometimes difficult

to reach the lower leaves and yet it is always desirable that all

l)arts of the foliage be thoroughly wetted. Mr. C. W. Ward, of

* Lonsdale, E . Proc. 4th Ann. Meeting Am. Carnation Soc, 1895, pp. 44-45 and 53 ; a:iso Am.
Florist, Vol. Vni , p 647.

t Heir. A. M., Am. Florist. Vol. X.. pp. 194-19.'i: also Am. Florist, Vol XL, p. 673.

t Hill, E. G., Am. Florist, Vol. XL, p. 673; also the experiences of Dorner and Strollery are
reported here.
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Queens, N. Y., has devised an instrument by means of which

tills difficulty is overcome. It consists of a brass tube two feet

long and bearing at its extremity a spray nozzle. This instru-

ment is attached to the hose of the force pump and run between

the rows of plants which are supported by the inverted V of

wire netting illustrated on a subsequent page of this Report.

One nozzle si3rays the right-hand row and the other nozzle sprays

the left-hand row. By this method it is possible to thoroughly

spray all parts of the foliage. The instrument is shown in Fig. 8.

It is not patented.

In this connection it may be well to call attention to the inju-

rious effect which potassium sulphide has upon some knapsack

spraying machines. The following case came under my observa-

tion the past season : In May, 1895, a " Gould Handy Knapsack

Sprayer " was purchased and during the season it was used about

two days out of each week for spraying carnations with potassium

sulphide (1 oz. to 1 gal.) It is likely that a small quantity of

the solution remained in the sprayer each time after it was used.

The only other fungicides used in the sprayer were Bordeaux

mixture, copper sulphate and salt, each of which was used a few

times. About July 15, 1895, it was observed that the walls of the

tank of the sprayer were almost as thin as paper. Holes could

easily be punched through with the finger. The potassium sul-

}>hide had " eaten out " the sprayer in about seven weeks. The

owner informed me that this was his second experience of the

kind. In the spraying experiments repor.ted in this bulletin

a sprayer of another make was used and it was not injured in the

least by the use of potassium sulphide. Knapsack sprayers made

of copper (of which they should be made) will not be injured by

])otassium sulphide.

Controlling Rust without the Use op Fungicides.

There is much of importance which is, as yet, unknown con-

cerning the physiology of carnation rust. Rust appears and dis-

appears and we are unable to account for it; its capricious be-

havior has been observed by everyone who has given the subject
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any attention. Soipe time ago there appeared in the American

Florist* a brief article entitled, " A Carnation Puzzle." In sub-

stance it is as follows: The Heite Floral Co. have two places

—

one in Merriam, Kaus., and one in Kansas City, Mo. At Merriam

the houses are in terrible condition with rust although all reme-

dies have been tried. In Kansas City the houses are in perfect

health. The stock was all grown at Merriam. The question is

asked, " Why is this? "

Some florists have no trouble with rust. They have a little

here and there—a few plants affected—but it does not seem to

spread and never gets the mastery. Daybreak is a very suscepti-

ble variety which some have been obliged to abandon on account

of rust, yet have I seen this variety grown to perfection without

the use of any fungicide whatever, notwithstanding the fact that

rust was present in the house. Throughout the season traces of

rust could be found but never in suflScient quantity to do> harm.

This is not an uncommon experience and it indicates that the

disease may be controlled by greenhouse management.

In his account of the experiments previously mentioned Beattie

says: "We have also found that careful managment of the

greenhouse has more effect than anything else." In an article

on ventilating, published in the Florists^ Exchange, Lothrop

Wighlf says :
" After cold weather has fairly set in we can have

things just as we want them under glass and with proper manage-

ment rust ought to disappear. If it does not, it will probably

be due to neglect or oversight upon the part of the grower." I

heartily endorse the views of these two gentlemen. I am

confident that if we knew how to manage the greenhouse aa

regards temperature, watering, ventilation, etc., we need have no

fear of carnation rust. It is easy to make such statements as the

above and not diflScult to demonstrate their truth, but to put the

principles into practice and grow rust-free carnations is quite

another matter. Exactly what are the conditions which are

unfavorable to the growth of rust and yet not incompatible with

the health of the plants themselves, we do not know and the

* S. M., American Florist, Vol. X., p. 512.

+ Wight, Lothrop. Florista' Kxchange, Vol. VII,, p. 1146.
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knowledge is diflScult to gain. The best thing we can do is to

study carefully the methods of growers who are successful in

combating rus! ;ind then experimentally duplicate these methods

in our own greenhouses. To this end we are at the present time

keeping careful records of the temperature, humidity, watering

and ventilation in the, greenhouse of a successful grower.

The method of watering is probably of considerable importance.

Fungus spores require water for their germination, and hence the

method of watering least favorable to the development of rust is

the method in which the foliage is wetted the least. As far as

the control of fungous disease is concerned, sub irrigation is the

ideal system of watering carnations.

An interesting experiment'' on the watering of carnations has

been reported from Covington, Ky. Plants of Daybreak, Mc-

Gowan, Portia and Hinze's White, which were kept wet all the

time, developed rust in abundance, while other plants of the same

varieties in the same house treated in the same way, except they

were not allowed to become wet, showed no rust at all. Plants

of Silver Spray within three feet of the rusty plants had not a

trace of rust.

Mr. W. C. Ward,f of Queens, N. Y., considers that the first

essential in fighting rust is to keep the " foliage free from heavy

moisture." Anyone *vho wishes to do so can easily test this mat-

ter for himself.

As an additional precaution against the accumulation of moist-

ure on the foliage, some means should be employed of raising the

foliage off the soil, at the same time permittmg the free circula-

tion of air among the plants. The most perfect device for this

purpose consists of an inverted V of wire netting (1-2-incli inesh)

placed between the rows. The accompanying illustration (Plate

XXXIV) explains how it is used.

An Experiment on the Inoculation of Mature Plants.

Dr. Besseyl attempted to inoculate mature carnation plants

with germinating rust spores and failed. Basing his opinion

* "Backwoods." Carnation Rust: Cause and Prevention. Florists' Exchange, Vol. VI.,

p. 264.

I Ward, C. W., Carnation Knemies and Supposed Remedies. Ann. Report of the American
Carnation Society for 1893, p. 77.

4:Be&sey, C. E., 7th Ann. Rept. Nebr. Exp. Sta., 1894, p. 10,
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upon the results of this experiment and upon the common obser-

vation of florists that i^omc plants refuse to tako rust even when

standing close to other plants badly infested, he stated it as his

opinion that rust gains access to the carnation plant only when it

is very young. Andrew Meyer* tried to infect some of the older

varieties with rust aiul they failed to take it. Hinze's White

tU)urished for two mouths among rusty Creightous and did not

show rust. At the Boston meeting of the American Carnation

Society Dr. Halstedf stated that he had produced rust by artifi-

cial inoculation of the leaves but he hesitated to say that Dr. Bes-

.sey was wrong. AVm. StuartJ inoculated healthy plants with rust

spores. " Fiv(^ weeks later microscopi* examination of the tissues

<>!' the plants in the vicinity of the inoculations detected the

presence of the mycelium in several cases. These were all cases

in which the epidermis of the plant had been broken by needle

])uncture. In no case where this was not done was the mycelium

found. No sori were found, the time being too short." The

name of the variety upon which the tests were made is not given.

It will readily be seen that it is very important to know

whether Dr. Bessey's idea is a correct one. If it is correct, all

spraying and other application of fungicides to the foliage is use-

less ex])ense and an entirely different line of treatment is neces-

sary. In reply to a letter of inquiry, Dr. B^ssey said that he did

not know what was the variety he had tried to inoculate. The

variety used in such a test is important because we now know

that varieties diller greatly in their susceptibility to rust.

To test the matter for myself I made an experiment on two

apparently healthy plants of Daybreak, a variety known to be

very susceptible to rust. The plants, about six inches in height,

were in 3-inch pots. May G they were thoroughly sprayed with

water into which had been previously stirred a considerable

quantity of fresh rust spores. The plants were then placed under

a bell-jar and kept moist for 41 hours, the temperature of the

room meanwhile being about 26^ C. (79° Fahr.). When re-

* Mever, Andrew. Am.Flr.rist. Vol. VII..P. 807.
w a- i *h«

t Hal>»ted B !>.. Proc, lih .\nii. MeHtingr Am. Carnation Soc. IhO-., pp. fib and 6., In the

discussion followinKhis paper, How to Diolinguish Fungus Diseases of Carnations.

4:8th Ann. Rept. Vermont E.xp. Sta., 1894, 117.
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moved from under the bell-jar the plants were set in the garden.

As late as July 1 (8 weeks from date of inoculation), no trace of

rust could be found on the inoculated plants. The attempt at

inoculation failed.

Such tests as these, however, are not sufficient to decide the

matter. The proper test is to place healthy plants of a suscepti-

ble variety among rusty plants of the same variety. This kind

of a test was made. On Nov. 6 live healthy plants of Uncle

John, received from Dorner & Son, were set in a bench of very

rusty Uncle John in the greenhouse of Mr. F. A. Storm. On

Dec. 6 Mr. Storm, who had examined the plants daily, notified

me that one plant showed a rust pustule first on Dec. 3. On Dec.

9 I examined the plants myself and found one undoubted rust

pustule on each of two plants. The other three plants showed

no rust. A few days later, and before any further observations

were made, Mr. Storm destroyed the whole bench of Uncle John,

which were so rustv as to be worthless, and replaced them with

Easter lilies. The experiment was, therefore, unavoidably

brought to a close before completed but not, however, before it

was demonstrated that two of the plants had contracted the dis-

ease. There is no possibility that the plants were previously in-

fected and hence it is proven that carnation rust will spread

among mature pl'iutx. Tlio time elapsing between the date of

inoculation and the appearance of the first rust-sorus was twen-

ty-eight days.

An Experiment with Sulphur Fumigation.

It is frequently recommended to fumigate greenhouses with

sulphur in the fall before bringing in the plants. Painting the

steam-pipes with a mixture of sulphur and lime is also recom-

mended. The latter is done after the plants are brought in.

Wishing to know more definitely the effect which sulphur

fumigation has on rust spores I made the following experiment:

A rusted carnation leaf was placed under a tall bell-jar having

a capacity of twenty quarts. The bell-jar stood on a paper on the

table, the edges of the bell-jar fitting closely all around. A dish
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containiii}:; livo jrrams of buriiiii<j: sulidiur ^vas placed undor tbe

bell-jar and left undisturbed for one hour. At the end of the

hour the carnation leaf was removed and four cultures made

from one of the rust-sori. l^efore the leaf had been fumigated

a check culture had been made from the same sorus from which

the four cultures were afterward made. At the end of seventeen

hours these four cultures and the check culture were examined

under the microscope. The check culture was germinating freely

but there were no signs of germination in any of the other four

cultures. This showed that the sulphur fumigation had killed

the rust spores.

During the process of fumigation the spores changed color,

noticeably, from brown to light yellow.

The practice of fumigating greenhouses before bringing in the

plants is undoubtedly a good one. If the work is thoroughly

done spores of many kinds of fungi and also many insects will

probably be killed; but I do not believe that- the painting of

steam-pipes with sulphur does any good—the fumes are not suffi-

ciently strong.

Rust-Resistant Varieties.

It is an undeniable fact that some varieties of carnation are

much less susceptible to the attacks of rust than are others, and

this difference is sufficiently great to be of practical importance.

Whether there is any variety absolutely rust-proof or not is un-

certain. From observations which I have made in greenhouses in

the vicinity of New York, I learn that the variety Wm. Scott is

almost rust-proof. I have repeatedly seen it growing in the same

house with other varieties which were rusting badly and not a

trace of rust could be found on Wm. Scott. I have sought long

and carefully for rust on Wm. Scott but have never been able to

find it except in one case, viz.: in the greenhouse of Mr. Lee at

Riverhead, N. Y., where it was not at all difficult to find speci-

mens. In November, 1895, 1 published a note in the American

Florist and also in Lhe Florists' Exehanye requesting those who

have seen rust ctn Wm. Scott to couniiunicate with me. Four
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florists responded—one from Texas, one from Kentucky, one from

Ohio and one from Massachusetts. All claimed to have seen

rust on Wm. Scott; but upon inquiry I learned that the gentle-

man in Texas and also the one in Kentucky did not know the

rust. Their plants were affected with some other disease. • The

correspondents in Ohio and Massachusetts, however, still main-

tain that they know rust and are positive that they have seen

it on Wm. Scott. But whatever the truth of this matter may be

the fact remains that the variety Wm. Scott is remarkably resis-

tant to rust. It is not uncommon for fungi to show a preference

for certain varieties of their host-plant, but this character is

rarely so strongly marked as in the present case.

Some of the varieties much subject to rust are Uucle John,

Daybreak, Silver Spray and Jaqueminot. Of these, Uncle John

is by far the worst. I predict a short life for this variety

simply because of its extreme susceptibility to rust.

Wherein lies the reason for the difference in susceptibility of

varieties is not at present clear. I suspect that there is consider-

able truth in Mr. Dorner's* theory that varieties possessing

" bloom " on the foliage are more resistant to rust because the

" bloom," being of an oily nature, prevents the accumulation of

water on the foliage and hence favorable conditions for the ger-

mination of rust spores are not afforded. Comparative anatomi-

cal studies may throw some light ujjon the subject. I hope to be

able in the near future to make such studies and also make fur-

ther inquiry into the whole subject of rust-resistant varieties.

Making Experiments.

It is the business of the Experiment Stations to conduct expei-i-

ments for the pyrpose of learning the nature and habits of fungi

and of determining the value of fungicides, but there is no objec-

tion whatever to florists conducting experiments of their own.

It is earnestly recommended that florists make experiments with

different fungicides for carnation rust, and ])ublish their results

in the trade papers or elsewhere. But let the experiments bo

experiments, proi)erly ]>lanned and faithfully carried out and the

results accurately recorded and correctly reported. If all of those

Dorner, Fmi . Am. Florist, Vol. XT., p. 330,
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who have made the so-called tests of fungicides had made careful

experiments such as they might have made with very little extra

labor and expense we would be far in advance of our present

position in this struggle with rust. In a properly planned experi-

ment all conditions, save the one being tested, should be parallel;

for example, if testing the value of any fungicide as a remedy for

carnation rust there should be used at least two plots of plants.

These two plots should be of the same variety, in the same house

and treated in the same way as regards soil, watering, manuring,

supporting, etc. They should be in all respects as nearly alike as

possible save thai one is s]»rayed regularly with the fungicide

while the other is untreated. Should any difference appear be-

tween the two plots later they can then with good reason be

attributed to the action of the fungicide.

Recommendations for Treatment.

As far as possible grow varieties which are least subject to

rust.

Do not propagate from diseased stock and bear in mind that

plants may be diseased and not show it. If there is any possi-

bility of rust being present dip the cuttings in potassium sul-

phide solution* (1 oz. to 1 gal.) to kill such spores as may cling

to the cuttings. " Strike " the cuttings in fresh sand.f

Throughout the entire life of the plants, from the time the

cuttings are " struck " until the plants are exhausted the follow-

ing spring, spray weekly with copper sulphate (2 lbs. to 45 gal.)

or potassium sulphidet (1 oz. to 1 gal.). Copper sulphate is

preferable because it is cheaper. It may be asked if it wdll pay

to spray varieties which are not much subject to rust, such as

Wm. Scott, Albertini, Portia, etc. Yes, it probably will pay be-

cause spraying will have a tendency to keep down spots,§ fairy

ring, Botrytis and Cladosporium.

* It may be found best to soak cuttings one-half hour in this sohition or a weaker one, but
as yet wenre not positive that such treatment will not injure the growth of the cuttings.

("Satid which has been used before is likely to contain spores of various fungi besides rust,

particularly spores of the cutting-bed fungus Vohdelln Diavthi.
t This must be prepared fresh each time. Also the chemical must be excluded from the air.

It is a eood lOan to buy 'it put up in a pound cans. One can of this size is the (Quantity

rei|<'ired for ;i J')arrel of water.

§ There is scarcely anyi'diieot' experimental evidence to show that either of the above
furgicides will control the diseases mentioned. The statement is based on general principles.

In Revue Horticole for 1804. p. 411, Prof. IMagnin reports that copper sulphate, even in very
dilute solutions, prevented the germination of the spores of fairy-ring fungus. Heterosporixim
echinulitnm

.
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Before tiie plants are brought in in the fall the house should

be thoroughly fumigated with sulphur.

Stud}' carefully the greenhouse management of those growers

who af'e able to control rust without the use of fungicides, and

duplicate their methods as nearly as may be possible, giving

special attention to the method of watering.

I wish here to thank those florists and others who have in

various ways so kindly helped me in this work. In correspon-

dence and conversation florists have at all times freely given me
information. I am especially indebted to Fred Dorner & Son

of Lafayette, Ind., who furnished the i>lants used in the experi-

ments.



IV. POTATO DISEASES ON LONG ISLAND IN THE
SEASON OF 1895.*

Summary.

(1). The most serious disease affecting potatoes on Long Island

are the early blight and late blight. These two diseases cause

considerable loss which could be prevented by spraying with

Bordeaux mixture. In an experiment at Floral Park five applica-

tions increased the yield 62 bushels per acre and three applica-

tions, 52 bushels per acre. Had late blight appeared the benefit

from spraying would have been still greater.

(2), Paris green can be applied with Bordeaux mixture and is

then more effective than when applied alone, either dry or in

water. Plants sprayed with Bordeaux mixture and Paris green

were less injured by flea-beetles and Colorado potato-beetles than

were plants treated with Paris green only.

(3). The expense of spraying is small as compared with the

increased value of the crop. With suitable apparatus it need not

be more than about |1.00 per acre for each application.

(4), Beginning when the plants are from 6 to 8 inches high

spray thoroughly at intervals of about two weeks until five or

six applications have been made.

(5). The internal browning of potatoes was observed on Long

Island in 1894. The cause of this trouble is not known. An ex-

periment made at Cutchogue shows that potatoes so affected are

considerably injured for seed purposes although the disease is

not transmitted from seed to crop.

(6). A new stem-blight of potatoes has been observed on Long

Island and in Dutchess county. Some fungus destroys the stem

near the surface of the soil. It promises to become troublesome.

(7).
" Pimply " potatoes are caused by some insect which punc-

jPublislied also as Bnlletin No. 101.
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tures the skin of the tubers while they are growing. This trouble

was common in the eastern portion of Long Island in 1895.

(8) Fusarium acuminatum E. & E., a new species of fungus,

has been found on potato stems at Canandaigua, N. Y. It is

probably parasitic.

' Introduction.

On Long Island potato growing is one of the leading industries

and potato diseases consequently assume a proportional impor-

tance.

The season of 1895 on Long Island was probably about an

average one for potato diseases. Some diseases were more de-

structive, while others were less destructive than usual.

The bacterial disease which causes a watery rot of the young

tubers and suddenly wilts the tops by rotting the stem near the

surface of the soil, has been rare. Upon good authority I am in-

formed that in some seasons past, this disease has done much

damage.

The potato scab, caused by the fungus Oospora scabies, which is

so troublesome in many parts of the United States, is not at all

common on Long Island. Its absence is to be attributed chiefly

to the facts that the soil is sandy and devoid of lime and that very

little barnyard manure is used. The fertility of the soil is main-

tained, for the most part, by the use of commercial fertilizers.

The greater part of the damage to potatoes here is caused by

the two diseases known as early blight and late blight. Of these

two, the late blight is much the better knowil. This disease ap-

pears in warm, moist weather in mid-summer. It first attacks the

foliage. The leaves turn black and die. If the weathef con-

tinues warm and rainy whole fields may go down in a few days.

Later in the season the tubers become affected with a foul-smell-

ing rot. The cause of the disease is a parasitic fungus, Phi/toph-

thora infestans. The co/rly blight is not affected to any extent by

weather conditions. It appears every year and continues its dep-

redations throughout the entire life of the plants, whether the

weather be wet or dry. It attacks the foliage only, producing

32
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brown, brittle, circular spots on the leaves. These spots usually

have their origin in flea-beetle injuries. The disease works slow-

ly. It never rots the tubers. The cause of the disease is a para-

sitic fungus, Macrosporium t^olam.

In 1895 there was considerable loss from late blight in the

eastern part of Long Island, but very little in the western part.

The early blight did considerable damage in all parts of the

island.

It is impossible to estimate, even approximately, the amount

of damnge done nniinal'.y by these two blights, but the results

of the spraying experiment reported in a subsequent portion of

this Keport go to show that the damage is considerable. 1 am

confident that it is much greater than farmers generally realize.

Spraying Potatoes.

The object of spraying is to prevent the two diseases, early

blight and late blight; and it has been proven by numerous

experiments that spraying will prevent both of these diseases.

Moreover, it has been shown that the yield can be increased

I'liough to ]>ay considerably more than the expense of spray-

ing. It has been so thoroughly tested by experiment and in prac-

tice that we are warranted in making the statement that spray-

ing should be made one of the regular operations in potato cul-

ture as much as the application of fertilizer or the cultivation.

The question awaiting an answer is not, " Will it pay to spray? "

but rather, " What is the most economical method of spraying?
"*

In order that farmers might see what can be accomplished by

spraying potatoes on Long Island, the following experiment was

made. It was also desired to compare five applications with

three.

The experiment was made at Floral Park, N. Y., on a field of

potatoes belonging to Mr. F. P. Baylis. Mr. Baylis kindly gave

me permission to use four and one-half acres of the field for a

spraying ex])eriment. The experimental plot had been planted

to potatoes for four consecutive seasons, during which time it

had been fertiliiied practically alike all over. It was divided into
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three portions which we shall call Plots I, II, aiid III. The soil

was uniform throughout. The three plots were planted on the

same day, with the same variety of potato, Michigan Rose, treated

with the same quantity of fertilizer, 1,825 lbs. per acre, and

given the same cultivation.

Plan of Exprrimental Field.

Plot I
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On the unsprayed plot the early blight was plentiful by June

25, and continued its ravages throughout the season. This plot

was less attacked than some other fields in the vicinity and more

than others; on the whole it was about an average field for the

season, as far as early blight is concerned. By August 2 Plot II

was badly affected with early blight, and there was considerable

on Plot III, but Plot I was almost perfect in foliage. On Aug.

15, not a single green leaf could be found on Plots II and III.

All of the plants were dead, while on Plot I about two-thirds of

the leaves were still green. The late blight did not appear at all.

Throughout the season it was noticeable that the flea-bettle

injuries were much less numerous on the sprayed plots than on

the unsprayed plot. That Bordeaux mixture will check flea-

beetles is by no means a new idea. It has been repeatedly ob-

served by Prof. Jones at the Vermont Station and by others.

Our experiment showed very strikingly, also, that Bordeaux

mixture is exceedingly distasteful to Colorado potato-beetles.*

At the time of the fifth spraying (Aug. 2) Colorado beetles were

quite numerous on the unsprayed plot, and on other unsprayed

portions of the field, while scarcely a beetle could be found

on Plot I and only a few on Plot III. This could not have been

the iconsequence of using Paris green in the Bordeaux mixture,

because no Paris green had been used since June 24, and since

that date several heavy rains had fallen, washing off all traces of

the spray applied at that time. In the case of Plot III, twenty-

four days had elapsed since it had been sprayed with anything.

Only traces of the Bordeaux mixture could be seen and yet the

Colorado beetles shunned the plants. Later in the season the same

thing was observed on tomato plants. Colorado beetles were un-

usually abundant, and when the potato plants died the beetles

migrated in swarms to egg-plants and tomatoes. Unsprayed to-

mato plants were almost completely stripped, while adjoining

plants sprayed with Bordeaux mixture were scarcely touched.

At digging time the tubers on the three plots were sorted and

measured, with the following results:

* Porjijiliura decemlineaia Say. •



New York Agricultural ExrBRiMBNT Station. 501

Yield per Plot.

Plot I. Sprayed live times...
Plot II. Nob sprayed
Plot III. Sprayed three times

Total.

270 bii.

182 "
272 "

Merchantable
tubers.

257 bii.

164 "

242 "

Small
tubers.

i:? l.u.

18 "
30 "
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about 30 gallons per jicie will be required; two nozzles per row

will use about GO gnllous per acre, and so on. When a knapsack

sprayer is used the quantity of mixture required will vary from

60 to 100 gallons per acre, according to the size of the plants.

The kind of spraying machinery to be used depends upon the

acreage to be si)rayed. For small fields of three acres or less a

knapsack sprayer is entirely sufficient and more economical than

a power niaithine. However, if it is desired to use the same ap-

paratus for spraying in the orchard it would be advisable to use

the barrel pump outfit described below. The knapsack sprayer

can also be used for applying fungicides and insecticides

to small fruits and vegetables. The knapsack sprayer is rapidly

taking its place as a part of the necessary farm machinery.

There are several kinds varying in i)ri(e from |10 to |15. One

of the best can be purchased for |12.

For larger fields it will be found advantageous to use horse ma-

chines. Here again we have quite a variety, some better than

others but none perfect. It is advisable to buy only on approval.

If the dealer is not willing to have his machine tested it is a good

indication that there is something wrong about it. For a discus-

sion on spraying machinery see Bulletin No. 74 of this Station.

A cheap and very serviceable outfit for spraying potatoes may

be made by mounting a force-pump in a barrel which is hauled

through the field on a two-wheeled cart. The nozzles are fas-

tened at the rear of the cart in such a position as to wet as much

as possible of the foliage. One man can work the pump and do

the driving, spraying two rows at a time. With slight changes

in the hose, this outfit can be used for spraying in the orchard.

Good brass-lined foice-pumps for the jmrpose can be bought

for $10.

Full directions foi- the preparation of Bordeaux mixture can be

obtained from Bulletin No. 86 of this Station. Copper sulphate

should not cost more than 5 cents per pound. In barrels of 350

lbs. it can be ])urcliased for 4^ cents per pound f. o. b. New

York. It can be kept indefinitely without losing its strength.

The treatment which has given the best results and which is
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eousequentlj- the one to be recommended is as follows: Make

the first application when the plants are from 6 to 8 inches high

and repeat at intervals of about two weeks until five or six appli-

cations have been made. In rainy seasons it is necessary to spray

more frequently than in dry seasons. The Bordeaux mixture

should be plainly visible on the foliage all the time. Spray

thoroughly.

Since blight (late blight) appears on Long Island perhaps not

oftener than one year in four on the average some have expressed

the opinion that it will not pay to spray every year to'prevent it.

They who hold such opinions overlook the fact that spraying pro-

tects the plants not only against the blight (late blight) but also

against the early blight which on Long Island is really the more

destructive of the two. It will pay Long Island potato growers

to spray if the late blight should never appear.

This leads us to the consideration of the expense of spraying.

It is readily seen that the expense must vary with the price of

labor and the kind of machinery used. Supposing that a knap-

sack sprayer is used, that a man can spray two acres per day, that

the price of labor is |1.35 per day and that 90 gallons of mixture

are used per acre, Mr. Hunn* places the cost of four sprayings at

^0.50 per acre or $1:62 for each spraying. Prof. Galloway, Chief

of the Division of Vegetable Physiology and Pathology, U. S.

Department of Agriculture, makes a lower estimate. He says,t

" With suitable apparatus and labor estimated at |1.50 per day,

potatoes may be sprayed six times for about $6 per acre. This

estimate is based upon experiments extending over several years

and includes the cost of chemicals as well as of labor." The dif-

ference between these two estimates is due chiefly to a difference

in the kind of apparatus used. The treatment with the knap-

sack spraj'er involves a greater expense per acre. However, all

agree that the expense is small as compared with the increased

value of the croj).

Hunn. C. E., Bordeaux Mixture Used to Prevent Potato Blipht. Eleventh Ann. Rept.,
N. Y. Agrl. Exp. Sta., 1893. p. 698.

t Galloway, B T.. Some Destructive Potato Diseases : What They Are and How to Prevent
Them. U. S. Dept. of Agriculture, Farmers' Bulletin No. 15. p. 7.
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When cousideriug the expense of spraying the fact should be

taken into account that usually two, and sometimes more, appli-

cations of Paris green are required (o control the Colorado potato

beetles. When Bordeaux mixture is used the Paris green may

be applied with the Bordeaux mixture and the only additional

expense is the price of the Paris green itself. Paris green applied

with Bordeaux mixture is more effective than when applied in

any other way because it adheres to the foliage better.

Internal Browning of Potatoes.

Early in April, 1895, Mr. C. A. J. McCarthy of Cutchogue, N.

Y., sent to the Experiment Station some potatoes affected with a

peculiar disease. The tubers were outwardly perfect, but when

cut open they showed numerous brown spots scattered irregularly

through the white flesh. These spots varied in size and their

outlines were very irregular and not definitely marked. As a

rule, they were distributed throughout the tuber, but frequently

they would be found aggregated at one end, in the center, or

nearer one side. Mr. McCarthy, who made a large number of ob-

servations, says that such aggregations are more likely to occur

at the seed end than in any other part of the tuber. There is no

rot connected with the disease.

The same disease has been reported from Minnesota,* and Mr.

A. F. Woods, of Washington, D. C, inform;; me that it has been

reported to the U. S. Department of Agriculture from other

States, and that it has also been observed in Europe. Prof. Green

says that in Ramsey and Hennepin counties, Minnesota, probably

one-half of the potatoes brought into market in 1894 were af-

fected with the disease. Out of thirty-one varieties of potatoes

grown on the University farm at St. Anthony Park, Minn., in

1894, twenty-eight showed the disease. In eleven of these

varieties fifty per cent, or more of the tubers were affected.

On Long Island, Mr. McCarthy's experience was different. In

1894, he grew thirteen varieties, but Green Mountain was the

only one affected. This variety showed about sixty per cent, of

Minn. Exp. Sta., Bull. No. 39, p. 213.
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diseased tubers. So far as I can learn the disease appeared only

to a slight extent on Long Island in 1894, and not at all in 1895.

Prof. Green writes that he has heard of no case of the disease

occurring in Minnesota in 1895, although diseased tubers were

planted in various parts of the State. In Minnesota the disease

is known as "rot" or " brown rot." Prof. Green calls it "In-

ternal Brown Rot of Potatoes." Inasmuch as the disease is in

no sense a rot, I prefer to use the name at the head of this

article.

The cause is not clear. That it is not caused by insects, fungi

or bacteria is quite certain for the following reasons:

(1) The brown spots are frequently entirely surrounded by

healthy tissue and have no communication whatever with any

portion of the surface.

(2) Agar-agar cultures made from diseased tissue produced

no growth. Attempts to communicate the disease to healthy

tubers failed, and diseased tissue placed in a sterilized moist

chamber produced neither bacteria nor fungi.

(3) A careful microscopic examination of the spots shows no

disorganization of the tissue, no diminution in the amount of

starch, no fungi and no bacteria.

The cause is probably a physiological one. Certain conditions

of growth, perhaps, bring about certain changes in the tuber.

There are some reasons for believing that rapid growth favorm

the disease. One of these reasons is the fact that the small potn

toes, or " seconds," are seldom affected. The small potatoes aie

produced late in the season, when growth is slow.

The disease materially injures tubers for cooking purposea, but

the tubers appear healthy and are fre(iuently disposed of before

the disease is detected. Hence complaints usually come from con-

sumers and dealers, rather than from producers. If the diseased

tubers are fit for seed they should be put to that use? Here, two

questions arise:

(1) Will the disease reproduce itself in the crop?
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(2) Will plants from the diseased tubers' be as vigorous aud

produce as large a crop as plants from healthy tubers?

In order to settle these questions I proposed to Mr. McCarthy

1o make an experiment. But before Mr. McCarthy received my

letter he had already planted or disposed of his whole crop. He

had, however, begun an experiment of his own planning, which

is by his permission reported below. The experiment was

planned and carried out wholly by Mr. McCarthy.
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Plot of Experimental Field.
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Rows a were planted with badly diseased tubers.

Rows h were planted with healthy portions of diseased tubers;

that is, the pieces planted showed no brown spots.

Rows c were planted with tubers which showed only a trace of

the disease.

Rows d were planted with healthy tubers.

All conditions of soil, cultivation and amount of fertilizer were

as nearly as possible the same. The same variety, Grreen Mountain,

was planted throughout. The small yield is due, in part, at least,

to attacks of blight, Phytoplithora infestans, which killed the tops

prematurely. This, however, does not affect the experiment, be-

cause none of the tubers rotted, and on account of the alterna-

tion of rows of badly diseased seed with rows of slightly diseased

seed it is not likely that blight injured the one more than the

other.

It is to be regretted that the check of perfectly healthy seed

was not larger. Being so small it is of no value and will not be

considered. The whole experiment is on too small a scale; but

since it is so planned that all conditions (save the amount of dis-

ease in the seed) are parallel, and the results are so marked and

so consistent with themselves, the experiment is worthy of con-

sideration.

First, let us compare rows a and &, Rows a were planted with

badly diseased tubers. Rows 6 were planted with healthy part of

diseased tubers. With the exception of rows 7, 9, 19 and 21 the

yield of 6 was larger, proportionately, than a. In five cases the

eighty-eight feet of b yielded more than the one hundred feet of a.

Second, let us compare rows a and 6 with rows c. Rows c were

planted with tubers showing only traces of the disease. Rows a

yielded at the rate of one hundred sixty-nine bushels per acre;

rows 6 yielded at the rate of one hundred eighty bushels per

acre, while rows e yield at the rate of two hundred six bushels

per acre.

It should be observed that in each couplet of rows the combined

length of a and 6 is equal to the length of c; viz., 188 feet; but

only in one case (rows 9 and 10) does the combined yield of ft

and 6 equal the yield of c. This is a very significant fact.
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Conclusions.

Final conclusious cannot be drawn from a single experiment.

All we can say is that this experiment teaches the following:

First: The disease of potatoes known as " internal brown rot

"

or " internal browning '' is not transmitted from seed to pro-

duct;

Second: The greater the amount of " interior browning " in the

seed tubers the smaller the yield. It is therefore not advisable

to plant tubers so affected.

Another Stem-blight of Potatoes.

In July, 1895, I first noticed at Jamesport, N. Y., a peculiar

appearance of potato foliage which was new to me. A few days

later potato plants similarly affected were sent to me accom-

panied by the information that the disease was doing considerable

damage in the vicinity of Farmingdale, N. Y. Pressure of other

work prevented a thorough investigation of the trouble. In the

later part of August a farmer in Dutchess county, N. Y., reported

that the same disease was very destructive in that section. I

visited Dutchess county September 4 and found that t5ome fields

had been wholly ruined by it. It has also been reported from

Orange county, N. Y.

The disease is characterized as follows:

First, there is a cessation of growth. The topmost leaves take

on a yellowish, or in some varieties a purple color, and roll in-

ward from the edges and upwards, exposing the under surfaces.

This condition is followed by wilting and complete drying up of

the entire foliage, the process taking from one to three weeks.

The tubers appear to be sound, but when cut at the stem end

blackened fibers are seen penetrating the flesh to a considerable

distance materially injuring it for cooking purposes. No rot de-

velops in the tubers. The stem just beneath the surface of the

soil first shows discolored spots and later becomes dry and

shriveled.

In Dutchess county it was more prevalent on upland soil than

on the moister lowlands. No variety appears to be exempt and
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the time of planting seems to make no difference. Neither is it

to a great extent dependent upon weather conditions. It was

plentiful in Dutchess county in 1894 which was there a very dry

season; it was still more plentiful in 1895, a moderately wet sea-

son; and it also appeared on Long Island in very wet weather.

Sometimes one o^r two stalks in a hill will be diseased while the

I'emaining stalks continue healthy and mature their tubers. The

yield is diminished and the tubers arc poor in quality. Probably

they are considerably injured for seed purposes.

There are several wilt diseases of the potato known and it is

possible tliat tbis is one which has already been reported but I

think not. I know of no description of a potato disease in which

mention is made of a coloration of the young leaves correlated

with a blackening of the fibro-vascular bundles at the stem end

of the tubers; and a description of this disease which omits these

characters is very incomplete because they are constant and the

most striking characters of the disease.

The damage is not done by insects. It seems to be a clear case

of strangulation caused by the attacks of some fungus just be-

neath the surface of the soil. Thediseased stems contain an

abundance of fungus mycelium but I have not been able to deter-

mine what particular fungus is the cause of the trouble. I

strongly suspe(;t that the damage is done by Oospora rosea*

(Preuss) Sacc. & Vogel, which may nearly always be found on

the insid(,' of diseased stems after the death of the plants.

Melanospora onidta^' Zukal, supposed to be strictly saprophytic,

is also fre(]U('nt]y foiuid on the inside of dead diseased stems; but

I have been unable to find any specimen of the Termiculana

which Dr. Halstedf fouud in connection with his stem-blight of

potatoes in New Jersey.

The disease will l»c a difficult one to treat. It cannot be con-

trolled liy sjiraying.

• Dftermlned hv T)r R. Tliaxter.
+ Halste-I. B !> . N>'w J.'rs°v Aprrl. Expt-rimo"! s",;i,:ii. Ix'^port f .r isoi, p. 354.
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" Pimply " Potatoes.

A peculiar trouble of potatoes has been brought to my atteu-

tion by farmers in the eastern part of Long Island. The affected

tubers are known as " pimply '' potatoes. Several varieties have

been affected but the Green Mountain has been more commonly

affected than any other variety. A farmer near Cutchogue, who

raised 180 bushels of "pimply"' potatoes of this variety, was

obliged to sell them at five cents per bushel below the market

price because of their condition. Outwardly, the tubers are per-

fect, except for the so-called " pimples," which are low convex

elevations, usually scurfy at the summit, from 3 to 5 millimeters

in diameter, and distributed irregularly over the surface. Ninety-

three such pimples w ere counted on a single medium-sized tuber.

Upon removing a thin jjaring the flesh of the potato aj)pears to be

punctured here and there with short, brown, woody slivers, which

give it an unsightly appearance when cooked. There is but a

single " sliver " underneath each '' pimple." Ten of the " sliv-

ers " which were measured, varied in length from 2 to 5 millime-

ters, the average length being 2.9 millimeters (^.-inch). Micro-

scopic examination shows that the " sliver " consists of a small

tube surrounded by cork-cells. The surrounding cells within a

radius of from one to two millimeters are markedly deficient in

starch, while, curiously enough, the tube itself is filled with loose

starch grains.

As to the cause of the " slivers," the most rational theory is

that some insect punctured the skin of the iuber while it was

growing and the plant, in its effort to heal the wound, produced

cork-cells around the puncture. Almost any slight injury to the

skin of a potato tuber will result in the formation of cork-cells.

The absence both of insect eggs and of larval castings from the

tubers indicates that the punctures were made for feeding pur-

poses, rather than for the deposition of eggs.

A New Fusarium on Potato Stems.

In July of the past season a farmer in the vicinity of Canan-

daigua, N. Y., sent to the Stalion some potaio stalks which were
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girdled in various places by a pink fungus, which Mr. J. B. Ellis

pronouuces a new species and names Fusarium acuminatum E.

& E. Prof. Beach, the Station Horticulturist, informs me that

complaints of a similar character have come to the Station in

former years and he feels quite certain that specimens of the

same fungus were sent him in 1893. As reported, the disease has

usually appeared in the center of the field about mid-summer,

spreading rapidly for a few days and then disappearing, so that

when requests for specimens were sent the reply came that no

more specimens could be found. Although not proven by inocu-

lation of healthy plants, there is strong evidence that the Fusa-

rium is parasitic. It has not been observed on Long Island.

The following technical description of the fungus by Ellis

and Everhart, is copied from the Proceedings of the Academy of

Natural Sciences of Philadelphia for 1895, page 441:

'^Fusarium acuminatum PI & E. Sporodichia gregarious, mi-

nute, white at first, then flesh-colored, attenuate-acuminate at

each end, 3 to 5, exceptionally 6 septate, not constricted, arising

from slightly elongated cells of the proligerous layer, in which

respect it differs from the usual type of Fusarium. Quite distinct

from F. diphsporum C. & E., which occurs on the same host."



V. THE CUCUMBER FLEA-BEETLE AS THE CAUSE
OF " PIMPLY " POTATOES.*

Summary.

The cause of the trouble known as '' pimply " potatoes has

been definitely determined. Minute, slender, white grubs have

been found boring into the tubers, roots and rootstocks of the

potato during the growing season. The pupa3 of these grubs

have been found in connection with them. The grubs and pupaj

have been proven to be the eai'ly stages of the common cucumber

flea-beetle, a very injurious insect, the life history of which has

heretofore been imperfectly known. The wound made by the

boring of the grub results in the formation of a " sliver," but a

" pimple " may or may not be produced, depending, probably,

upon the stage of growth of the tuber at the time the wound

is made.

The most practical method of preventing the " pimply " potato

trouble is to protect the foliage against the attacks of flea-beetles

by thorough spraying with Bordeaux mixture.

Seedling plants of various kinds suffer severely from the at-

tacks of flea-beetles. Bordeaux mixture to which a small quan-

tity of Paris green has been added is exceedingly efficient as a

preventive of these attacks, provided that it is apijlied thor-

oughly and frequently. i

Relation of the Cucumuer Flea-Bketle f to *' Pimply "

Potatoes.

In a previous bulletin| of this Station there was given a brief

account of a potato trouble in which small, scurfy, pimple-like

elevations are scattered irregularly over the surface of the tuber.

Underneath each of the elevations there is a brown, sliver-like

body, comjtosed of corky tissue and about one-ninth of an inch

in length, penet ruling into the white flesh of the tuber.

• Publiihed also as Bulletin No. 113.

+ Crepidodera (Epitrix) cucumeris Ilarr.

t Xew York Exp. Sta., Bulletin No. 101, pp. 84-85 ; also p. 511 of this Report.

33
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In 1894 this trouble was sufficiently common on the eastern

portion of Long Island to attract the attention of farmers. In

1895 it was so common in the same section that potato buyers

were constantly on the lookout for i)otatoes so affected, and of-

fered a reduced price for them. Frequently, the " pimply " pota-

toes, as they are called, sold for as much as five cents per bushel

below the regular market price. In 1896 there has been little

complaint from farmers and probably it is not as common as in

the preceding two seasons.

When the pimply potatoes were lirst brought to our attention

in 1894, we could find no published account of such a trouble

—

it appeared to be something new. After an examination of the

" pimples " and their accompanying " slivers," the conclusion

was reached that they probably result from punctures made by

some insect while feeding on the growing tubers. This theory

was advanced on page 85 of the previously mentioned bulletin.*

For the purpose of learning what particular insect is the guilty

one, we made, during the past season, an examination of the

growing tubers of Green Mountain (the variety so generally af-

fected in 1895), in a field where "pimply" potatoes had been

abundant the previous season. Our search was immediately re-

warded by the discovery of slender white grubs, which were

feeding on the young tubers. A brief examination was sufficient

to convince us that these little grubs were the cause of the

" slivers," it being easy to find them inside of the tubes of the

" slivers." The full-grown grubs were scarcely one-sixth of an

inch (4mm.) long. When feeding they bore toward the center of

the tuber, sometimes almost, if not completely, burying them-

selves in the tuber. They do not, however, penetrate to any

great distance, since the " slivers " or canals which they make

are rarely more than five millimeters in length, the average be-

ing about two and nine-tenths millimeters (one-ninth inch). The

portion of the body which is outside of the tuber stands straight

out at right angles to the surface of the tuber. Whether this is

the customary position in feeding we do not know. Perhaps

they take this position only when disturbed. Mr. F. A. Sirrine

* Page 511 of thi« Keport

.
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has observed them boring into the potato roots and rootstocks

in the same manner.

At the time of the discovery of the grubs the soil around the

tubers was found to contain many white pupie (the resting form

of the grub). Some of the soil containing both grubs and pupae

was brought to the Station laboratory and turned over to Mr.

Sirrine, who put some of the tubers containing grubs into dirt

in a cage by themselves and some of the pupae into dirt in an-

other cage. The grubs, in fourteen days, and the pupa?, in eight

days, changed to the adult form, M^hich was in both cases the

small black flea-beetle Grepidodera (Epitrix) ciwumeris Harr.

This proved that the grubs found boring into the potatoes are

the same as the pupae found in connection with them, and that

both are the early stages of the common cucumber flea-beetle.

These observations are important because they add considera-

bly to our knowledge of the habits and life history of the cucum-

ber flea-beetle, one of the most troublesome insects with which

Long Island farmers have to deal.

There are several species of small jumping beetles, which are

known collectively as flea-beetles. The species which is the

most numerous and most destructive to potatoes, tomatoes, egg-

plants, etc., here, is a small beetle, about one-twelfth of an inch

in length, with the body black and the legs and antennae of a

dull yellow color. It is called the cucumber flea-beetle {Grepi-

dodera {Epitrix) cucumeris) because it was originally described as

feeding on the cucumber; but this name is inp^ppropriate, inas-

much as the insect feeds voraciously upon (juite a variety of plants

other than the cucumber. Although a common and injurious in-

sect of many years' standing, its Hie history is very imperfectly

known. Entomological writers have usually stated that the

grubs (larvae) are leaf-miners, feeding upon the interior of the

leaves infested by the adult beetles. Whether this is true we

cannot say. Mr. Sirrine doubts it. We are certain, however,

that the grubs feed on the tubers, roots and rootstocks of the

potato. They probably feed on the roots of other plants also,

but as yet we have no proof of this.
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When it was discovered that the " pimples " on potato tubers

were caused by the attacks of flea-beetle grubs it naturally oc-

curred to us as being strange that the " pimply " potato' trouble

should be confined to eastern Long Island. The flea-beetle is dis-

tributed over a large portion of the United States, and it is not

easy to believe that only eastern Long Island flea-beetle grubs

should feed upon potato tubers. Nevertheless, this habit of the

insect does not appear to have been observed elsewhere.

The grubs were first observed feeding upon the potato tubers

July 7, but the large number of pupae found in the soil showed

that they had commenced to feed somewhat earlier than this

date—how much earlier it is impossible to state. The grubs were

found in abundance in various places on Long Island until

August, and Mr. Sirrine found some as late as August 15.

Tubers showing the " slivers " have been received from Orange

county also.*

Knowing that the grubs had everywhere been abundant on

Long Island we expected to find the crop of 1896 very " pimply."

Such, however, was not the case. The trouble was not at all

common. As a possible explanation of this failure of the in-

jured tuber to produce " pimples," the first idea to suggest it-

self was that certain varieties respond more readily than do

others to injuries of the skin. This theory was soon exploded

by the discovery that both " slivers " with " pimples " and

" slivers '' without " pimples " may be found on the same tuber.

In order that the grub-punctine may be followed by the pro-

duction of a " pimple " it is probably necessary that the tuber

be at a certain stage of growth. Thus the formation of

'^ pimples" is the exception instead of the rule, and unless

" pimples " are formed the affection is not conspicious, which

probably accounts for its not having been previously discovered.

A knowledge of the cause enables us to prescribe a remedy.

It seems probable that the grubs can best be controlled by pro-

. Since writing the above. Mr. C. W. Mally, at our request has ^*"'lly
^^%']]i".*:^,iP^*?trtn

Prown on the Ohio Experiment Station farm at Wooster Ohio,
f« 4°".?'lo*,^|„<?; ^ lowk

tk)n of potatoes in the St. Louis markets, failed to And eitlier - pimples or shve. s.
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tecting the foliage against the attacivs of the adult beetles. The

most practical method of accomplishing the latter is to spray

thoroughly with Bordeaux mixture as recommended for potato

blight.*

Fig. 1, Plate XXXV, represents the ;idul( Ilea beetle; Fig. 4

represents the grub, and Fig. 5 shows its position while feeding.

It is to be regretted that all of tlie specimens of pupae preserved

for study were accidentally destroyed, so that it is impossible to

present a figure of the pupa at this time.

The Value op Bordeaux Mixture as a Preventive of Flea-

Beetle Injuries.

Flea-beetles do a great amount of damage to the foliage of

various cultivated plants by gnawing numerous small, round

holes in the leaves. They are especially destructive to seedling

plants. In potato fields they are sometimes so numerous as to

greatly retard growth by keeping the young potato plants eaten

otf as fast as they show above ground. Tomato and egg-plant

seedlings are frequently ruined by them.

The ordinary insecticides, such as London purple and Paris

green, used so effectively against leaf-eating insects in general,

seems to have but little effect on fiea-beetles. Fairly good re-

sults have been obtained by frequently dusting the foliage, when

the dew is on, with repellants such as tobacco dust and air-

slacked lime. Recently it has been found that Bordeaux mixture

is a very successful preventive of flea-beet,le attacks. This

remedy was brought into prominence by the potato spraying

experiments of Prof. Jones at the Vermont Experiment Station

in 1893 and 1894. It was there shown-}- that a single application

of Bordeaux mixture reduced the amount of injury done by flea-

beetles from twenty-five per cent, to as much as fifty-four per

cent., according to the strength of the Bordeaux mixture, the

stronger solutions being the more effective. Prof. LodemanJ

found the benefit less marked. In his exj)eriments the amount

See New York Exp. Sta., Bulletin No. 101. p 77; and p. 499 of this Report.
+ Sae Seventh Ann. Rept. Vermont Exp. Sta., p. 50: and Eighth Ann. Rept. Vermont Exp.

Sta D 95

t Lodenian, E. G., Cornell Univ. Exp. Sta., Bull. No. 113, p. 276.
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of injury on sprayed plants was from sixty to seventy per cent,

as great as on unsprayed plants. Other experimenters report

different degrees of success, but it is quite generally agreed that

Bordeaux mixture is the best remedy now known for flea-beetles

on potatoes.

Our own observations, made on extensive potato spraying ex-

periments during the past two years, convince us that the degree

of success attained is chiefly dependent upon the thoroughness

with which the spraying is done. Where the spraying was done

with a knapsack sprayer, and the plants kept well covered with

Bordeaux mixture throughout the season, there was practically

no injury from flea-beetles; while on plants which were sprayed

every two weeks with a horse machine having two nozzles per

row the injury was perhaps from flfty to seventy-five per cent,

as great as on unsprayed plants. The latter is the customary

method of spraying potatoes for blight, but it seems likely that

it will be more profitable to use three instead of two nozzles per

row for the last two applications.

Flea-beetles are much complained of by those who grow seed-

ling egg plants, tomato plants, etc., for the market. They are

also exceedingly destructive to these plants for a short time

after they are transplanted. These crops being what we may
call concentrated crops, that is, the plants on a small area have

a considerable value, it is both practical and profitable to give

them almost perfect protection by spraying with Bordeaux mix-

ture. As soon as the first leaves appear spray thoroughly with

Bordeaux mixture (the 1 to 7^ formula with a little Paris green

added), and repeat the treatment at intervals of one week, or

oftener if the mixture is washed off by heavy rains. Continue

spraying until the plants are transplanted and growing vigor-

ously. After this it will be sufiQcient to spray once in ten days.

While the plants are young every leaf should be kept blue with

Bordeaux mixture, which, if properly prepared, will not injure

the plants in the least.

All seedling plants may be protected in the same manner, but

it is difficult to make the Bordeaux mixture adhere to the foliage

of plants of the cabbage family—cabbage, cauliflower, etc.



PLATE XXXV.





EXPLANATION OF PLATE XXXV.

Fig. 1. Adult flea-beetlo, iJrepidodera (Epitrix) cucumeria

Harr.

Fig. 2. One of the front pair of legs of the same.

Fig. 3. One of the hind pair of legs, showing the powerful

femur (thigh) which enables the beetle to execute its character-

istic jumping movements.

Fig. 4. The larva (grub).

Fig. 5. A photomicrograph of a larva feeding on a potato root.

Note.—Figures 1 to 4 are drawn to the same scale by means

of the camera lucida, the magnification being approximately

nineteen diameters; but the larva from which the drawing was

made was only about three-fourths grown. The full-grown larvae

measure about 4 millimeters.

The hair lines by figures 1 and 4 represent the actual size of the

objects.

All figures were made by Mr. F. A. Sirrine, ,
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REPORT OF THE ENTOMOLOGISTS.

PART I.

VICTOR H. LOWE.

I. INTRODUCTION.

Toward the latter part of February of the past year, the writer

was directed to leave the Long Island Branch Station for the

purpose of taking charge of the entomological work at Geneva.

As this is the first year that an entomologist has been employed

here, the work of investigation and experiment was necessarily

delayed until suflScient equipment could be secured to enable the

work in the new field to be begun in a satisfactory manner. The

report which follows is in no sense a continuation of work taken

up on Long Island, but represents work done during the past

year only.
\

Principal Lines of Work.

The work has been conducted along three principal lines as

follows: First, the keeping of records which relate to the life

history, habits, etc., of injurious and beneficial species of insects.

Under this head comes the keeping of notes, the making of

illustrations, etc. The notes are properly arranged and filed

away for future use. The illustrations are either drawings or

photographs as the occasion demands, the object being to picture

the insect in all its stages of development, to show its methods

of work and the injury done. In addition to these, maps showing

the distribution in the state and in the United States are made

as fast as the data can be obtained. The illustrations are also

kept on file. Second, the building up of the Station collection of

insects. This is being done by purchase, exchange and by col-

lections made in the field. Third, investigations and experiments.

These are necessarily carried on both in the laboratory and in

the field. This part of the work has not been carried to the

extent that it might have been owing to unavoidable delays in

the early part of the season.



II. THE STATION COLLECTION OF INSECTS.

During the past year this collection has grown from a very

small beginning, a collection of between 400 and 500 named

species, to a collection of nearly 2,400 named species, including

about 5,000 specimens and probably a third as many more which

have not yet been properly classified and labeled.

The number of named species in the orders represented is as

follows

:

Hymenoptera 167

Coleoptera 1,J)00

Diptera 80

Lepidoj)tera 114

Hemiptera Ill

Orthoptera '^"-
w(>

Total 2,393

Most of the additions to the collection were made by purchase,

A collection of Coleoptera, including nearly 1,500 species, was

purchased of Mr. Ph. Fischer, of Buffalo, N. Y. A collection of

335 species, including some of the less common species of the

larger orders was purchased of the Michigan Agriculture College.

Objects of the Collection.

The collection is intended to serve two main purposes, first,

as a reference collection for the Entomologist, and, second, to

furnish object lessons to any who have an opportunity to see it.

As a reference collection, the correctly named and arranged in-

sects are invaluable to the Entomologist who must if possible

identify all the species of insects which come under his

observation. The biological material, also, which every collec-

tion of this kind should contain, furnishes an insight into the life

history and habits of the species to which it refers. As a means of

furnishing useful object lessons, the collection is already prov-

ing of much value. Farmers who visit the Station, and who are

interested in some injurious species of insect, have the oppor-

tunity of seeing the insect itself in all stages of development.

This opportunity may be extended by taking some of the insects

to farmers' meetings.



III. SOME OF THE MORE IMPORTANT INJURIOUS
INSECTS OF THE YEAR.

Locusts.

During the past season we have received letters from the

vicinity of Rome, N. Y., to the effect that the '' grasshoppers "

were proving a serious pest again. We spent a day in August

hist driving through some of the infested sections near Rome.

The locusts were very abundant at that time, although some of

the farmers said that they were less numerous then than earlier

in the season, and also that they were even more numerous the

previous summer. But even last year these insects were suffi-

ciently abundant in some districts to necessitate the cutting of

oats, rye, etc., green in order to save the crop.

The following species were very common during August

and probably throughout the season: Melanoplns femoratus,

Melanoplus femur-riibrum. De Geer, and Mdanoplus atlunis Riley.

The Striped Cucumber-beetle.

An account of this insect as it occurs on Long Island was

given in our report for last year. We find that this injurious

insect is also of much importance in the western part of the

state, especially since the growing of pumpkins, squashes and

cucumbers has become a prominent industry among western New
York farmers. During the early part of the season this pest

threatened to ruin the young pumpkin and squash vines in many

of the fields about Geneva. The authorities at the canning fac-

tories state that the " cucumber-beetle " is one of the most seri-

ous pests with which their growers have to deal.

Most of the injury is done just as- the young vines are coming

out of the ground. The beetles are usually present in great num-

bers at this time and will very quickly eat the young plants en-

tirely off just at the surface of the ground, o*r cripple them to

such an extent that they will be greatly delayed in growing or

unable to survive the injury.
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Although this insect is an old and well-known pest, its life

history does not seem to be well understood. The grubs are

supposed to feed on the roots of cucurbitaceous plants, but it

has been frequently noticed that, when the beetles are very abun-

dant, the grubs were not found and also that the roots did not

appear to have been infested. This was observed last season,

and indicates that the grubs may have other food plants.

Lime and Taris green are the insecticides frequently used

against the cucumber-beetle. Last year this treatment proved a

success with some growers and a partial failure with others.

In one instance where this treatment proved a success, the lime

was applied liberally just after a shower while the vines were

yet wet. The next day Paris green was sprayed upon the vines,

the poison being used at a strength of one pound to 150 gallons

of water. The lime and Paris green were again applied a few

days later. This treatment was kept up while the beetles were

abundant and resulted in keeping the vines comparatively free

from injury.

Asparagus Beetles.

Two species of asparagus beetles are common in western

New York. One is commonly called the six-spotted beetle and

the other the twelve-spotted beetle. The latter is also sometimes

called the red beetle. The former is Grioceris asparagi Linn, and

the latter Grioceris 12-punctatus Linn. In the vicinity of Geneva

the former is the more common of the two.

During the past season the former species (0. asparagi) was

first noticed at the Station on May 11. The eggs were then

abundant on the young stalks of asparagus. The beetles them-

selves must have been present at this time but were not observed

until May 14. May 22 a few of the eggs had hatched. At this

time a number of the larvae were transferred to the green-house,

where they grew very rapidly, becoming nearly full size by the

26th. August 21 the beetles were found mating. Eggs and

larvie were also quite abundant on the brush.

The latter species (C. 12-punctatns) was first observed at the

Station May 14. We did not succeed in getting either the eggs
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or the larvae of this species early in the season, although the

beetles were found during the summer and late in the fall. Later

in the season, however, when the asparagus berries were ripen-

ing, many of them were found to be infested with this species

in nearly all stages of development, including the larva?, pupae

and mature insects.

The following extract from a letter to the writer from Mr. S.

J. Robbins, of Brighton, N. Y., will give some idea of the im-

portance of these insects to farmers interested in growing aspar-

agus. Mr. Robbins says, in part: " We have two kinds of aspar-

agus beetles here, the six-spotted or gray beetle and the twelve-

spotted oir red beetle. They are about the same size and must

be related, for they are both hustlers. They live anywhere

during the winter—under the bark of trees and vines or in the

ground. I have found plenty of them under the bark on grape

vine. ,

" During the first warm days of spring they come out and wait

for the first shoots of asparagus to appear. When they are

ready to make the attack they sweep everything before them.

They like warm weather, and during a cool spell will go down

into the ground, and, if hungry, gnaw the asparagus under the

ground. As soon as vegetation starts, generally, they are not

as troublesome on old beds, for they have more to eat in other

places.

" For the past three years I have noticed only six-spotted

beetles in the early spring, with rarely a' red one among them.

After two weeks' time the order seems reversed. Twelve-spotted

or red ones are now present, with very few of the six-spotted.

" These insects are causing us much anxiety. Whether they will

exterminate our asparagus or whether we will exterminate them

is the question. Several about here have given up the fight and

plowed up their asparagus beds. We might destroy the insects

on our own premises, but the asparagus plants grow wild under

the trees in all parts of the country, where the birds have carried

the seed, thus making fine broediug [)laces for the beetles, with

none to molest."



528 Report of the Entomologists op the

With regard to remedial measures, Mr. Robbins says :
" Many

methods have been suggested as the most desirable ones for

keeping these insects under control. The old hen with chickens

is the best (dead sure) exterminator to date. The older fowls

will do as good service, but they scratch over the ground and

injure the young shoots of asparagus. It is almost impossible

to keep the beetles from destroying the seedlings or young plants.

Kerosene emulsion is probably the best preventive, but I believe

it would be almost impossible to start a new bed of asparagus

in this section of the country, for the beetles seem to be most

hungry when they first wake up in the spring, and, as the grass

is kept cut short on the old beds, they swarm on anything that is

allowed to grow up. A method for controlling this insect re-

cently recommended is as follows: 'Take an old woolen cloth

and rub the eggs off the shoots of asparagus.' I think a bed 10

feet square would keep one busy, and for a bed of five acres

it would be too expensive."

There are still other methods recommended for controlling

this insect, one of which is the liberal use of lime, the lime being

dusted on the infested brush. One grower on Long Island who

was starting a new bed of asparagus of seven acres succeeded

in keeping the beetles in check by knocking the larvae off from

the brush in the heat of the day. The ground between the rows

was kept well cultivated so that when the larvae fell upon it they

were unable to crawl back to the asparagus and would soon

perish in the hot sun. Two men were required for about two

hours each day for three weeks, after which time there were

but very few eggs, larvae or beetles to be found on the bed.

This grower planted the rows of his asparagus seven feet and a

half apart. Thus the larvae oould be brushed off the asparagus

so that they would fall about midway between the rows and

yet be far enough away from the plants to prevent their re-

turning. The soil in this bed is a very fine sand, which makes

this method of combating the beetles more practical than it

would be in many other cases. The larvae are very clumsy when

on the ground, and especially so when on loose soil. This ac-



PLATE XXXVI.

Figure i. -Young Currant Leaves, natural sizk, showing Early
Stage of Injury caused by the Currant-plant Louse

{Myziis ribis). PHOTOGRAPHED May 3, 1896.

Figure 2.

—

Later Stages of Injury. Photographed, natural
SIZE, April 23, 1896.
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counts for their not being able to return to the asparagus after

having been brushed off. In the plot above mentioned the writer

has watched this work being carried on successfully.

The Currant Aphis.

This species of aphis (Mt/zus ribis* Linn.), was quite abundant

on currants at the Station throughout the season. Professor

Beach first called my attention to it on May 1, at which time

the work of the lice was indicated by the peculiar bladder-like

deformities on the young leaves. The portions of the leaves

thus affected were of a red color, which deepened a little later

in the season to almost crimson. Upon examining the under

surface of these leaves a small colony of lice could be found in

the depression caused by the galls. Plate XXXVI, fig. 1, is from

a photograph of some young currant leaves which show the early

stages of the injury. Fig. 2 is from a photograph showing the

injured leaves as they appear later in the season.

Of the many varieties of currants at the Station, the variety

" Prince of Wales " was most seriously injured by the lice.

Although the infested currant bushes were thoroughly sprayed

three different times during the summer, the aphis was not suc-

cessfully held in check. Probably the most practical method

of combating this insect is either to pick off and destroy the

first leaves that are infested in the spring, or to dip them in kero-

sene emulsion using the emulsion at a strength of one part to

from seven to ten parts of water. After the leaves have begun

to curl, it is difficult to apply the spray so as to reach all of the

lice. ,

Many of the lice were destroyed by parasites and spiders.

Judging from our observations, over fifty per cent, were destroyed

in this way.

The Red Spider.

June 18th we received a letter from Messrs. C. G. Velie & Son,

fruit-growers at Marlborough, Ulster county, N. Y., to the effect

that great numbers of minute spider-like insects were seriously

injuring their raspberry bushes. The letter says, in part, '* They

Rhopalosiphum ribia and an undetermined species were also abundant.

34



530 Report op the Entomologists op the

(the insects) seem to take all life out of the leaves, and bushes

badlj attacked have the appearance of having been singed by

fire. We did not notice them until a week or so ago, but unless

we can overcome them, it will be a serious matter, as we under-

stand that this insect has appeared in all parts of this section.

We enclose a leaf, but doubt if it reaches you in condition to

judge from." The leaf referred to appeared to be infested with

the red spider {Tetranychus telarius Linn.). This supposition was

confirmed by specimens sent at a later date. We recommended

spraying with kerosene emulsion at a strength of one part of

the emulsion to seven parts of water, with the addition of sul-

phur, and also to clean up and burn all rubbish in and about the

infested field at the close of the season. At a later date we re-

ceived the following letter from Mr. Velie, which gives an idea

of the importance of the outbreak to fruit-growers in the vicinity

of Marlborough, and also shows that the kerosene emulsion did

not have the desired effect. The letter says in part: " In reply

to your letter of inquiry concerning the red spider would say,

that we followed your directions as to spraying with kerosene

emulsion, but could not discover any benefit therefrom, so dis-

continued it at the time of picking, with the intention of trying

it again on young canes after we had cut out the bearing bushes.

But by that time they had entirely disappeared, so we have done

nothing but burn the old bushes and rubbish around the field of

berries. The field of berries which was shaded by peach trees

was injured the most. They also defoliated the currant bushes

to quite an extent.

" As to how far this insect has spread, I do not positively know.

To my knowledge, however, about all the plantations in this

vicinity were affected more or less. I think the reason that the

kerosene emulsion did not prove a success is that the insect

seems to live under a web which is very hard to penetrate witli

a spray. If the pest continues to increase, it will certainly de-

stroy the red raspberry industry in this section of the state."

Mr. Velie's experience with the kerosene emulsion only goes to

show that if this insecticide is to be used against the red spider,
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the application must be made early in the season before the web
which the mites spin has been made sufficiently thick to resist

the spray.

The Chinch Bug.

This insect {BUssus leucopterus Say), has been reported to us

from the eastern, central and western sections of the state.

Judging from letters received, the damage done in the west-

ern section of the state was inore serious than elsewhere. To

furnish timely information concerning the pest, the following cir-

cular was sent to the newspapers of the state:

Notes on the Chinch Bug.

Among the multitude of injurious insects with which the farmer has

to deal there is one which, as a destroyer of valuable farm crops, seems

to have but few if any superiors. This is the chinch buf,^ Naturally,

then, the appearance of this insect in seriously injurious numbers within

the borders of our state causes some alarm among farmers and others

interested in agricultural pursuits. Letters received at the State Experi-

ment Station indicate that this insect has occurred in sufficient numbers

during the past season to cause injury to the grass and grain crops in

various sections of the state. A few remarks, therefore, concerning this

pest will be of interest at this time.

Although apparently a Southern insect, the chinch bug has invaded

many sections of the North. It Is now well known in Maine, and is

found in some parts of Canada. According to numerous accounts, it

was first found in this couuti-y in North Carolina in 1783. After having

become well established in some of the Eastern states it appeared in

injurious numbers in 1839 in some of the then Western states, being

reported from the northern part of Illinois and along the upper Missis-

sippi. From this time on it became a much dreaded pest throughout this

section, extending its ravages into Kansas, Nebraska, Indiana and Ohio.

The first record which we have of its appearance in New York state is in

Dr. Fitch's Second Report as State Entomologist, in which he states

thait he found three specimens in this state in 1848 and 1851. Fortunately

for us it has not gained the strong hold in New York which characterizes

its invasion into southern and more western states. It did, however,

appear in injurious numbers in 1882, 1888, and again in 1894. During the

past season, also, complaints of the injury caused by this insect have

come to the Station from points within the state quite widely distant,

some of the letters indicating that the bugs were very abundant.

In size the chinch bug is a dwarf compared to many of our injurious

species of insects and a giant when compared witli others. A mature
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bug measures a little more than one-eighth of one inch in length, is black

in color, with white wings, each one of which is marked with a black

spot.

The adults pass the winter hidden away close by the roots of certain

grasses. They seem to prefer to seek shelter in stools -of grass. The
time of the appearance of the bugs in the spring undoubtedly varies

with the season. The eggs, which are very small and of a whitish

color, are laid in early spring at the base of grasses and grains. A single

femiale will lay as many as 250 eggs. The eggs hatch in about two
weeks. The young bugs, which are ealled nymphs, are at first yellow in

color, but soon change to a bright red, with the exception of a portion of

the anterior part of the body, which is darker. They moult four times

before reaching maturity, and it is not until this time that their wings

are fully developed. Five weeks is usually required for the change.

Although the time varies in different seasons, it is probable that, in this

state, the first brood matures in July or August. Eggs for a second

brood are soon laid. The young of this brood are mature by the time

winter sets in, when shelter is sought by the bugs as above stated. The
common name chinch bug was given this insect because of the resem-

blance of the nymphs to the bed bug, which was known throughout tl»e

South by the Spanish name chincho.

The chief diet of the chinch bug consists of th« juices of grains and grasses.

Usually the crops which are most seriously injured are wheat, barley, Indian

corn and timothy. Th.e bugs do not devour the tissue, for, in common
with other true bugs, their month parts are not fitted for biting, but are

modified into a tube, by means of which the sap is sucked from the in-

fested plants.

The presence of the chinch bug in a field of grass or grain may often

be detected at some distance by the wilted and perhaps withered appear-

ance of the infested plants. When occurring in large numbers, tlie bugs

cluster around the stalk of the plants in great numbers, sucking tlie sap

vigorously. The plants, thus deprived of much of their needed nourish-

ment, soon show the effect of the attack.

During certain seasons, great numbers of the chinch bugs have been

observed to succumb to a fungous disease. Several years ago experi-

ments were begun to ascertain if this fungus could be used as a practical

means of checking the bugs. Although in some instances very successful,

it has been found that this method cannot always be depended upon,

although in wet seasons it miay aid materially in decreasing the numbers

of the bugs. These experiments have been largely carried on at the

agricultural experiment stations in states wliere the chinch bug was doing

sufficient damage to warrant the expense of the undertaking. Chief

among these are the Stations at St. Anthony Park, Minn.; Manhattan,

Kans.; Lincoln, Neb.; Urbaua, 111., and Wooster, Ohio.

Undoubtedly one of the most satisfactory methods of combating tlie

cliinoli bug in this state in localities Avliere it occurs iu sufficient numbers
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to do serious injury, is burning over tlie infested section, or deep plowing

late in the fall. In case the burning is to be resorted to, the localities

where the insects are hibernating should, If possible, be sought out

and the infested locality burned over early in the winter if the season

will permit. Where possible it is well to follow the burning by deep

plowing and harrowing. Dr. S. A. Forbes, Staite Entomologist for

Illinois, who for some years has given special attention to the chinch

bug, states in his last report that the bugs may be trapped during the

summer season when about to leave the fields of ripening grain. This

is done by plowing a strip from four to six feet wide around the infested

field. This strip should be thoroughly and deeply pulverized. A deep

furrow should then be made lengthwise through the middle of the strip,

much pains being talien to keep the sides pulverized as fine as dust. The
furrow may be conveniently made by dragging a log endwise back and

forth through the strip. Holes a foot deep should be made in the fur-

rows at intervals of about twenty feet. The chinch bugs, leaving tlie

fields in great numbers, will fall into this trap and may be killed, or if

unable to get out, will finally die of exhaustion. Many of the bugs will

fall into the holes and thus be securely caught. One of the most im-

portant points connected with this method is keeping the sides of the

furrow thoroughly pulverized. Few of the bugs are able to fly at this

time, else the furrow method would not be practical.

The Station will be glad to receive notice of the appearance of the

chinch bug in any section of the state. When possible sucli letters should

be accompanied with a number of specimens of the bugs,

Geneva, N. Y., September 14, 1S96.

A Little-known Scale Insect.

This scale insect was first observed by us in December, 1894,

on a young plum tree at Rochester. We sent specimens to Dr.

L. O. Howard, entomologist of the United States Department

of Agriculture, who identified the insect as Aspidiotus ancyhis

Putnam. Since that time we have observed this scale on young

plum trees in the nursery and on bearing plum and apple trees.

The only references to Ibis species which we have at command

are found in " Insect Life " as follows: In Vol. VI, page 231, Dr.

L. O. Howard records that a parasitic insect, CoccopJiagus au-

rantii, n. sp. was reared from Aspidiotus micylus Put., found on

linden, District of Columbia. In Vol. VII, page 210, Mr. T. D. A.

Cockerell mentions this species in a list of New Mexico insect

pests, including it in the list of imported species, and states

that it infests the box-elder trees planted along the streets of

Santa Fe. i
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The Oyster-shell Bark-louse.

Wc have received many specimens of this insect (Mytilaspis

pomorum Bouche) from our correspondents. In most cases the

complaints were to the effect that the insect was doing serious

damage to apple trees. When the scale attacks old trees the

injury does not usually extend beyond a few of the limbs, but on

young trees the injurious effects are much more noticeable. In

one case reported to us, a young bearing apple tree was badly

infested on the trunk as well as the main limbs and branches.

May 11 newly hatched lice appeared on an infested apple tree

near the Station, and three days later moulted for the first time.

Plate XXXVII, fig. 1, is from a photograph of some infested

apple twigs. Fig. 2 is from a drawing of a female scale showing

the upper and under surfaces of the insect, the manner in which

the eggs are protected and some of the eggs greatly enlarged.

Kerosene emulsion is the most satisfactory remedy. Where

practical, the trunk or infested limbs should be scraped and the

emulsion, full strength, applied with a stiff brush. This treat-

ment should be made iu the winter. The scraping loosens the

scales and allows the emulsion to reach the eggs which they pro-

tect. Spraying with the emulsion, summer strength, as soon as

the young lice hatch in June will also be found effectual.

Canker Worms.

An unusual outbreak of canker worms occurred during the

past season. In the vicinity of Albion and all through Orleans,

Genesee, and Niagara counties the insects were especially abund-

ant. Early in June we visited some of the infested sections near

Albion. Many fine large trees and, indeed, whole orchards were

stripped of every leaf. Observations and inquiries there and

elsewhere where the insects were abundant, indicate that both

neglect and misdirected effort are the partial causes of such

extended injury as was done by this insect last year. Old

neglected orchards are too common, while scattered trees along

the roadside which have never been sprayed, or received even ordi-

nary attention, are more common. These trees furnish breeding



PLATE XXXVir.

Figure i.

—

Oyster-shell Bark-louse ; mature scales of Female, natural size.

Figure 2.—From a Drawinc; showing upper and under view of Female
Oyster-shell Bark-louse wi'lh eggs. Enlarged (orhhnal).
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places from year to year for such insects as the canker worm,

and hence are a source of danger to the fruit growing industries

in the vicinity. In some instances, however, the orchards visited

had been sprayed, but judging from their appearance and from

some of the spraying done while the writer was present, the work

was of little value.

Judging from our observations, there are three principal rea-

sons why the canker worms were not held under better control

in infested orchards in western New York last year. First, the

application of Paris green was not begun early enough in the

season. It is probably not unjust to say that in very many cases

the spraying machine was not taken into the orchard until the

canker Vvornis were well established, while the work should have

been begun as soon as the first young worms appeared. Second,

the spraying was not done thoroughly enough, and third, there

were not a sufficient number of applications of the poison made.

In some instances, only one or two applications of the poison

had been made where at least three or four would not have been

too many. We may also add that in some cases an inferior

quality of Paris green was used.

Among farmers it is a common statement that Paris green

will not kill canker worms. We found it especially so with

those whose orchards had suffered severely from this insect.

The efficiency of Paris green as a remedy for canker worms we

need not discuss in detail here. We did see some orchards, how-

ever, which had been carefully sprayed and which

were in fine foliage when neighboring orchards were

almost without a leaf. Plate XXXVIII is from a photograph of

a portion of two orchards. The one on the right had been

sprayed, while the one on the left had not been sprayed. An

actual view of the orchards showed a much greater difference iu

the amount of foliage than is shown in the plate. Plate XXXIX
is from another view in the orchard which had not been sprayed.

Both of the photographs from which these plates were made

were taken early in June.



IV. EXrERIMENTS WITH GREEN ARSENITE.*

During the latter part of May, 1896, the Adhn- Color and Chemi-

cal Works of New York sent to the Station one hundred pounds

each of three arsenicals manufactured by them, and which they

designated as follows: Green arsenite, compound arsenite, and

pink arsenite. The superiority of these arsenicals over Paris

green is supposed to lie in the fact that, instead of being chrys-

talline, they are very fine amorphous powders, also that

they can be manufactured at a less cost than Paris green.

The percentage of arsenic was not given, although they are sup-

posed to be e(j|ual to Paris green in poisonous qualities. Only one

of these poisons was used in these exi>€riments, namely, the

green arsenite.

The Objects of the Exteiumeivts

were as follows: First, to determine the length of time that the

green arsenite will remain suspended in water; second, to deter-

mine its poisonous qualities as an insecticide; and third, to de-

termine the relative danger of burning the foliage. It may be

added here that it was the original intention to have a chemical

analysis of the arsenical made before any of the experiments

were commenced, but unfortunately the analysis was not forth-

coming and is not yet completed.

Experiment No. 1.

To a two quart jar of water enough green arsenite was added

to make the poison and the water in the proportion of one pound

to 150 gallons. The mixture was then stirred so that the green

arsenite was w^ell disseminated in the jar. It was then allowed

to remain untouched, with the result that the green arsenite had

not entirely settled to the bottom of the can until three hours

after mixing.

• Sheele's green.
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Experiment No. 2.

Under this head may be grouped several experiments all of

which had the same object in view, namely, to determine the eflQ-

ciency of the green arsenite as a poison for some of the more

common leaf eating insect pests. The first experiment consisted

of three applications to basket willows infested with the cotton-

wood leaf beetle. These applications were made at Liverpool,

N. Y., on May 18, June 5 and June 9. The plot sprayed con-

sisted of about one-fourth of an acre, the green arsenite being

used in each case at the ratio of one pound of the poison toi 150

gallons of water. Sufficient lime was added to the mixture to

make it slightly milky. The first two applications were made

with a power sprayer, which, unfortunately, did not do satisfac-

tory work, especially in the first instance. The third application

was made with a knapsack sprayer. Considerable difficulty was

experienced in making the mixture adhere to the leaves. Glucose

was finally added at the rate of two quarts to 45 gallons, but it

did not have the desired effect.

These applications can not be considered an entirely satisfac-

tory test as to the efficiency of green arsenite when used against

the cotton-wood leaf beetle, owing to the failure in making the

first application thorough, and also the difficulty in making the

mixture adhere to the leaves. However, the results were suffi-

cient to show that, when properly applied, the green arsenite

is an effectual poison for this insect. As a further test,

Mr. Joseph Kennedy, of Liverpool, on whose farm the experiments

were made, dipped some willow leaves in the poison and placed

them in a breeding cage with a number of the beetles. It was

observed that all the beetles, about thirty in number, which fed on

die leaves, were dead very soon after.

The second experiment consisted of spraying two plots of nur-

sery stock which was being attacked by a species of flea beetle.

Plot 1 consisted of about three acres of one-year-old apple

grafts. Plot 2 consisted of about three acres of two-year-old

apple and pear stock. Both plots were very badly infested.
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many of the grafts having died, apparently from the ef-

fects of the injuries caused by the beetles. The poison was

used at the same strength as for the cotton-wood leaf beetle,

with the addition of lime, and applied in each case with a barrel

pump outfit. Plot 1 was sprayed June IGth, June 18th and June

25th. Plot 2 was sprayed June 18th and June 25th. In both

instances the poison had good effect. It was not possible to

tell what percentage of the beetles had been killed by the poison.

It did have a noticeable eff'ect, however, in keeping them away,

and undoubtedly saved the nursery stock from much more serious

injury than had been caused when the spraying began.

The third experiment consisted in applying the green arsenite

to potato vines infested with the potato beetle. The vines were

badly infested and presented the ai)i)earance usual in such cases.

Two small plots were sprayed, on two different occasions about

a week apart, a knapsack sprayer being used in each instance.

The usual amount of lime was added for each application. On

plot 1 the poison was used at a strength of one pound to 150

gallons of water, on plot 2, one pound to 100 gallons of water.

The effect of these applications was fully as beneficial as where

Paris green had been applied under similar circumstances.

Experiment No. 3.

One small plot of potatoes was used in this experiment. The

green arsenite was applied on two different occasions, about a

week apart, and was used at a strength of one pound to 150

gallons of water. The lime was omitted. There was no notice-

able injury to the foliage.

In addition to the above experiments, the green arsenite was

used to a limited extent on apple and pear trees infested with

fruit worms, and on apple trees infested with the pistol case-

bearer.
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Summary and Conolusions.

As green arsenite will remain suspended in water a longer time

than Paris green, it can be applied more evenly to the foliage and

requires much less stirring in the tank.

The experiments have not yet been carried far enough to deter-

mine whether green arsenite is an equally effective insecticide

with Paris green. From the expeiiiiients above mentioned, how-

ever, this poison seems to have considerable insecticidal value.

Green arsenite will not burn the foliage of potato vines when

used without lime at a strength of one pound to 150 gallons of

water.



V. EXPERIMENTS WITH DENDROLENE.

Early in Ai)ril, ISOG, the P.owker Fertilizer Company of Boston,

Mass., sent a 20-poun{l pail of dendrolene to the Station for trial.

Dendroleue, it is stated by the jaaniifactnrers, is " a new sub-

stance for tree protection " and is briefly described by them as

follows: '' It is a thick, plastic combination of about the constitu-

ency of printer's ink; but, unlike printer's ink, it will retain its

' stickiness ' under almost all conditions of climate or tempera-

ture, and when spread with a trowel or stiff brush around the

trunk of a tree in a thick band, forms a soft, sticky bed." This

new insecticide was originated in New Jersey.

In addition to the twenty pounds sent, the Station bought fifty

pounds more, a considerable portion of which was used in the

experiments.

As above indicated, dendrolene is intended to be used chiefly

on the trunks and branches of trees and thus to serve two prin-

cipal purposes: First, to prevent such insects as the female

canker worm moth from crawling up the trunks of trees. Sec-

ond, to prevent borers from escaping from infested trees and the

parent insects from depositing eggs on the trunk or at the crown

of the root. When used for the first-named purpose, it should

be put in a band around the trunk of the tree and when used

for the latter, should cover the entire trunk.

Objects of the Experiments.

The experiments were made with the purpose of testing the

dendrolene along the lines above mentioned, and also to ascer-

tain if the trees were liable to injury from its use.

Experiment No. 1.

April 16, twelve large Baldwin apple trees were treated, the

dendrolene being applied in rings about one and one-half feet

wide about the trunk midway between the ground and the lower

limbs. In this and the following experiment, the trunks were

scraped before applying the dendrolene.
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Experiment No. 2.

Date the same as in Experiment No. 1. Six apple trees similar

to those in the above experiment were treated, the dendrolene

being applied on the trunks from the ground to the lower limbs.

These were all the experiments made in the apple orchard.

In the first experiment the dendrolene was applied about one-

fourth of an inch thick, while in the second it was put on in a

very thin coating.

Examinations made April 20 and 28 and at intervals from

a week to three weeks throughout the summer, showed that by

April 28 a very slight crust had formed on the dendrolene. This

was particularly noticeable where the dendrolene had been aj)-

plied in a thick layer. A week later ants varying from a small

red to a large black species were going back and forth over the

dendrolene without the slightest difficulty. At this same time,

however, large numbers of pistol-case-bearers which had been

feeding on the leaves of suckers near the trees, and which were

trying to crawl up the trunks of the trees, were found dead in

the bands of dendrolene. No canker-worm moths were found and

no large larvae. Two noctuid moths, however, of average size

were found dead in the dendrolene.
^

Experiment No. 3.

In this experiment five eleven-year-old peach trees of the vari-

ety Early Rivers were treated. The application was made April

18, the dendrolene being applied about the lower part of

the trunk and at the crown of the root only.' The dendrolene was

put on with a trowel and was about an inch thick at the base

of the trunk. These trees were examined May 22. The den-

drolene was covered with a crust which would probably support

any insect of average size. Where the dendrolene had come in

contact with the soil it had become granular losing its sticky

character to a considerable extent.

Experiment No. 4.

In this experiment, the trunks of the trees were covered from

the ground to the lower limbs. The application was made on
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the same date as in Experiment No. 8. Nineteen trees were

used, as follows: Five eleven-year-old peach trees, variety Early

Rivers; four bearino- pluin trees, variety Reine Claude; two cherry

trees, a variety of sour cherry just come into bearing; and eight

dwarf Bartlett pear trees not yet of bearing age.

June 4, one of the peach trees had lost all of its foliage and

was apparently dead. Both of the cherry trees looked sickly.

The foliage was abnormally light in (;olor and the young cherries

were ripening prematurely. The foliage of the plum trees had

also begun to turn a lighter shade. A few days later the deu-

drolene was scraped off from the cherry and plupi trees to prevent

further injury. The jiear trees did not seem to suffer any in-

jury. Before fall, however, four of the peach trees were dead.

Summary and Conclusions.

When exposed to the weather, a slight crust forms on the den-

drolene, but it is not heavy enough to support insects as large

as the female canker worm moth.

No injury is caused in one season to full-grown apple trees by

the application of this insecticide, either in bands around the

trunk or to the entire trunk. When applied during the growing

season to the trunks of young bearing plum, cherry and peach

trees in such a manner as to cover the entire trunk, there is

much danger of serious injury to the trees.



VI. COMBATING THE COTTON-WOOD LEAF-BEETLE.

April 21st, Mr. Joseph Kennedy, a leading willow grower of

Liverpool, N. Y., wrote to us that the Cotton-wood Leaf-beetle,

or " Willow Beetle," as the insect is more frequently called in

that vicinity, had again appeared in great numbers, threatening

serious damage to the crop of willows.

Tor several yeais past this insect has been a very serious pest

to growers of basket willows. It has also been complained of as

attacking young poplar trees growing in the nursery.* We vis-

ited some of the leading growers in the vicinity of Liverpool and

found, that although spraying with Paris green had been resorted

to, it seemed to have but little effett upon the insects. In two

instances we found that the Paris green which had been used

was of an inferior quality, being adulterated with lime. In other

instances, however, where the poison had been applied with con-

siderable care, the effect had been scarcely more encouraging.

For the purpose of making a more thorough test than had

yet come to our knowledge with green arsenite and arsenate of

lead as remedies for this insect, a small field of about one acre

of willows was secured. The field was divided into three plots.

Plot 1 contained about three-fourths of an acre. Plots 2

and 3 were of equal size, and included the remainder, with

the exception of a few rows which were left unsprayed. Plot

1 was made larger than the others, as we wished to use a

power sprayer. (A Peppier sprayer, owned by Mr. Kennedy upon

whose farm the experiments were made, was used.) Plots 2

and 3 were sprayed with a knapsack sprayer.

Plot 1 was sprayed May 5 and June 19 with green arsenite,

one pound of the poison to 1.50 gallons of water being used. In

the first application sufficient lime was added to make the mix-

ture of a slightly milky color; in the second glucose was added,

together with the lime, at the rate of two quarts to 45 gallons,

and in the third application the same amount of glue was added

in the place of the glucose.

Fourteenth Annual Report New York Agricultural Experiment Station, page 658.
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Only two applications were made on plots 2 and 3, the first on

May 5th and the second on June 19th. '

Plot 2 was sprayed with green arsenite mixed with water

and lime in the same proportion as for plot 1. Plot 3 was

sprayed with arsenate of lead at the rate of ten pounds to 150

gallons of water.

These experiments demonstrated that one of the most seri-

ous difficulties in applying the poisons for the " willow beetle "

is the fact that the mixture does not spread well upon the wil-

low leaf. The glazed surface of the leaf is evidently accountable

for this. The arsenate of lead did not adhere well. The use

of glucose did not prove a success. Glue, in the proportions

used, proved more satisfactory than glucose. Although the in-

sects were found in all stages of development on all of the plots,

none of the spraying had any noticeable effect, except on plot

2, where green arsenite was mixed with glue and applied

with a knapsack sprayer. The fact of the poison being more

effectual in this case was undoubtedly due to the glue, which

made it adhere to the leaves.

An important point in connection with spraying willows for

this insect is that the larvae and the beetles feed largely on

the under side of the leaves and in protected places near the

tips of the willows. This makes it a difficult matter to reach

them even with a knapsack sprayer and practically impossible

with the average power sprayer. The knapsack sj)rayer might

be used in some cases, but many of the fields of willows are so

large that it would bo impractical to depend upon the knapsack

alone.

These difficulties have caused most of the willow growers to

give up spraying and to depend upon the machines for catching

the larvie and beetles. This method is described in the Four-

teenth Annual Report of this Station, pages 557 and 558.



VII. THE PISTOL-CASE-BEAEER.*

Summary.

The pistol-case-bearer is one of the important injurious insects

of the apple orchard. Last year it appeared in unusual num-

bers, doing serious injury, especially in the western part of the

state.

This insect belongs to the same order as the moths and butter-

dies. It lives over winter in the half-grown larval condition,

each larva oir caterpillar being protected by a peculiar curved

case which is firmly attached on end to the twig and which is just

large enough to accommodate its occupant.

Early in the spring the case-bearers become active. They first

attack the swelling buds and later the leaves, flower-buds and

llowers as they appear. The fruit, also, is sometimes attacked.

The transformation to the pupa takes place within the case

which each caterpillar carries, but which, as the time for pupa-

tion approaches, is attached firmly to the twig. This takes

place during the latter part of May. The moths issue in from

two to three weeks. The eggs are laid on the under surface of

the leaves. The recently hatched caterpillars eat small holes

into the interior of the leaves. Their cases, which are made of

excrement and silk, are also very soon constructed. During Sep-

tember they migrate to the smaller branches and twigs to re-

main until spring.

Experiments at this Station show that this insect can be con-

trolled by thoroughly spraying the infested trees with Paris

green, using one pound to 150 gallons of water, with the addition

of enough freshly-slaked lime to make the mixture milky. In

the experiments the trees were sprayed three times; first, just

before the buds began to swell; second, soon after the young

leaves appeared, and third, just after the petals had fallen.

•Published also as Bulletio No. 122.
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THE PISTOL CASE-BEARER.

Goleophora malivorella Riley.

History, Name and Appearance.

Our attention was first called to this insect early last spring

when a large apple orchard near the Station grounds was ob-

served to be badly infested with it. Later in the season numer-

ous complaints came to the Station, especially from fruit-growers

residing in the western part of New York, stating that this insect

was doing serious damage in their apple orchards.

As the outbreak appeared to be of sufficient extent to cause

serious loss to the fruit-growing interests of the state, and as the

insect is quite likely to become a well established pest of the

apple orchard, we have, in addition to studying the life-history of

the insect in the field as opportunity was afforded, conducted

experiments with a view to determining upon a practical method

of holding the insect in check. These observations and experi-

ments are briefly reviewed in the following pages. Minute de-

tails of the life-history and structural characteristics of the insect

are avoided herein as being of but little interest to the general

reader.

Not a new offender.—Although this insect appeared in such un-

usual number's in some sections of the state last year that it was

thought by some to be a new pest to the apple, it proves to be one

of the insects which have been known for a number of years, but

which have not caused sufficient damage, excepting in certain

localities, to occasion more than a passing notice among fruit

growers. The earliest account of this insect which we have seen

shows that it was a serious pest in Erie county, Pennsylvania, in

1878. Since that time the species has been quite frequently men-

tioned by writers on economic entomology.

The insect's name.—The scientific name of the insect, Coleophora

malivorella, was proposed in IST.S by Dr. Riley, who published a

technical description of the larva and the male and female moths

in the Annual Report of the United States Department of Agri-
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culture for that year. The popular name, Pistol-Case-Bearer,

comes from the fact that the peculiar cases which the caterpillars

construct for themselves slightly resemble a pistol in shape.

Although we have not seen this name in print, it seems to have

been in general use throughout the season among fruit growers

who are familiar with the insect.*

When and where to loolc for them.—During the winter the case-

bearers are not as readily detected, especially by those who are

not familiar with them, as later in the season, when the cater-

pillars have enlarged their cases, making them very easy of

detection, especially when occurring in large numbers. It is

important, however, that the trees be carefully examined during

the winter or early spring, so that, if the case-bearers are pres-

ent, the remedy may be applied before it is too late. They will

be found in greatest abundance upon the young twigs and usually

close to the buds, or even upon them.

As will be shown later, each one of these little cases contains

a living caterpillar, which, when warm weather comes, moves

about freely, carrying its clumsy-looking case with apparent ease.

Plate XL, fig. 1, is from a photograph of two infested apple twigs,

natural size, cut from the tree in December. The caterpillars

themselves are not seen, as they are hidden within their peculiar

cases, which, it will be observed, are fastened on end to the bark.

Each case is made largely of silk, which is spun and woven by

its owner much as a caterpillar ordinarily spins and weaves its

cocoon. The inner layer is comparatively smooth and closely

woven, while the outer is loose and less substantial. In color

they closely resemble the bark.

A closely allied species.—The cigar-case-bearer (Coleophora fletch-

erella) is sometimes confused, by the casual observer, with the

species under discussion. The winter forms of the two species

may at first appear somewhat alike, but a careful examination

will show tliat the case of the cigar-case-bearer of average size

is usually somewhat smaller and lighter in color than that of the

•Since this bulletin was written wp hav« ri'cei'eii Builetiu 121 of the Cornell V- i?-,

Agl. Exp. Station, iu which Mr. Slingpfland siigsests the name.
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other species; also tluit it is more nearly flat, comparatively

smooth, and curved in the shape of a half moon, while the case

of the pistol-case-bearer, is more like a rough tube bent and

shaped at the upper end so as to slightly resemble the handle of

a miniature pistol. During the winter, also, the cigar-case-bearer

is found more abundantly in (he angles made by the branching

twigs while the pistol-case-bearer passes the winter in more oi)en

situations ou the twigs and buds. The two species have numy

similar habits. Both are found most abundantly upon the apple.

The mature insects in both species are delicate moths which re-

semble each othei' in general appcnrance.

LiFio HiSTOuv, DiSTKij'.u rioN AND NATURAii Knf<:mii:s.

The story of this interesting insect's life is, briefly, as follows:

The peculiar castes, which, as previously slated, may be found

during the winter attached to the twigs, contain the hibernating

caterpillars which are to develop into the parent moths before the

summer is over. They remain inactive until about the time that

the buds begin to swell. The warm days seem \o bring renewed

life, and if a careful watch is kept the observer may be rewarded

by seeing some of the caterpillars unfasten their cases from the

twigs, thrust their heads and part of their bodies out of the

opening, which is in the anterior or lower end of each case, and

move toward the nearest buds carrying their cases with them.

Hoio the young casc-hcarcrs feed.—Having reached the buds they

begin at once to bore into them. In doing this they do not

leave their cases, but thrust their bodies out as they gnaw into

the interior of the buds. Thus an opening bud may have several

of these cases attached to it which give no signs of activity until

removed, when a small round hole will be observed which the

little caterpillars have made in searching for food. The injury

thus done to the bud is very great, usually sufficient to destroy it.

It often happens that nearly the whole inside of the bud will be

eaten out.

As soon as the young leaves a|)pear (he case bearers attack

these, burrowing into them at first and feeding on the soft tissues
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between the two surfaces. Thus they are feeding at this time as

leaf miners. Plate XL, tig. 2, is from a drawing, representing a

case-bearer feeding between the two surfaces of an apple leaf.

The case-bearers do not feed long as leaf miners, however, but

soon begin to eat olf the entire upper surface, leaving only the

frame work, as shown in Plate XL, fig. '^. The caterpillars grow

rapidly during this time and are soon strong enough to eat holes

clear through the leaves, avoiding only the midribs and larger

veins.

Hoio the caterpillars cnhn-tjc their 'cases.—As stated on a previous

page, the caterpillars make their cases largely of woven silk. The

cases are just large enough during the winter to accommodate th<.'

young caterpillars, and thus it is necessary to enlarge them as the

occupants increase in size. This is done by extending the case

at the anterior end in the form of a tube of silk into which is

woven the pubescence from the leaf—frequently giving it a pink-

ish color or making it nearly pure white. . Very soon, however,

probably from the effects of exposure to the weather, the entire

case assumes a darker hue, resembling the bark in general color.

By May 6th the new portions of the cases equaled the old in aver-

age length.

Habits of the caterpillars ichen attacking the flowers and full

grown leaves.—As soon as the flower buds begin to swell, the case-

bearers not infrequently attack these also, and the flowers them-

selves do not escape, as many were found last season with the

petals nearly eaten away by these intruders. When attacking

the flower buds, the caterpillars bore into them in much the same

manner as when attacking the leaf buds, as shown in Plate XL,

fig. 4, but when feeding in the full blown flower the petals may be

entirely consumed and frecjuently a considerable portion of the

pistil and stamens. Thus this insect not only injures the buds

and leaves, but, indirectly, destroys the fruit. Plate XL, fig. 5, is

from a photograph of two apple blossoms which have been in-

jured by the pistol-case-bearer.

By the time the apple leaves are full grown the case-bearers

have reached their full size. At this time their cases measure, on
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an average, a little more than one-fourth of an inch in length.

The general shape of one of the full size cases is shown at Plate

XLI, fig. 1. The full grown case-bearers feed readily on nearly

all parts of the leaves, usually leaving only the midribs un-

touched. Plate XLI, fig. 2, is from a photograph of a few mature

apple leaves partially devoured by the case-bearers. The fruit

ma}' also be injured by the caterpillars boring through the skin

and feeding on the tissue just beneath. This causes the young

apples to become more or less deformed, according to the extent

of the injury.

The full grown caterpillars measure, on the average, a little

more than one-fifth of an inch in length. The body is light-yel-

low, varying to deeper shades, with dark-brown markings on the

thorax. The true legs are black. The head also is black with

a more or less distinct yellow median line. Like other caterpil-

lars, the pistol-case-bearers undoubtedly molt, probably several

times during their development, but this interesting operation

was not observed by us.

Pupation.—During the middle of May many of the case-bearers

were observed migrating from the leaves to the twigs. Toward

the latter part of the month a majority of them had pupated.

Before pupating each caterpillar had fastened its case securely to

the bark of the twig. A network of silk was woven over the

anterior end of the case, so that if the case was forcibly removed

the occupant would not be exposed. Plate XLI, fig. 3, is from a

photograph of some of the cases as they appeared at this time.

Thus made secure, the caterpillars managed to turn around in

their cases so that their heads were in the opposite direction.

The transformation from the caterpillar to the pupa then took

place. The pupa is dark brown in color. Fig. 6 represents two

cases cut open longitudinally, showing the caterpillar and

pupa.

The pupa stage probaly lasts from ten days to two weeks. We
observed the moths issuing June 22d and until June 26th. The

moths escape by means of a slit-like opening at the posterior end

of the case.
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Fig.4
THE PISTOL-CASE BEARER

Figure i, The Moth, Parent of the Pistol-case Bearer; Figure 2,

Egg, upper and side view; Figure 3, Young Case-bearers on
the under side of an Apple Leaf; Figure 4, Case of a
Newly-hatched Case-bearer. Figures i, 2 and 4 are from
Original Drawings, enlarged; Figure 3 is from a Photo-
graph, natural size.
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The adult insect is a beautiful steel-gray moth which measures

nearly one-half of an inch from tip to tip when the wings are

spread. The front wings are flecked with white scales on the

basal half. Frequently these white scales are very numerous on

the wings of- the female and almost lacking on the wings of the

male. Other striking characteristics are the rings of dark and

white scales on the antennae and legs and the tufts at the bases of

the antennae. The males are a little smaller on the average than

the females and of a somewhat darker color. The moths fly at

night and hence are not usually seen. Plate XLII, fig. 1, repre-

sents one of the moths enlarged.

The eggs.—We did not observe the exact time of egg-laying,

but found eggs on the leaves late in June. These were on the

under surface of the leaves. They were placed singly, most of

them near the midribs and larger veins. Although they are very

small, the eggs are plainly visible to the unaided eye if one knows

what to look for. They are yellowish-green in color, nearly cir-

cular at the base, smaller, and with a slight depression at the

upper end. Parallel depressions and ridges extend along the full

length of the sides. Plate XLII, fig. 2, a and b, represent an

upper view and a side view of an egg greatly enlarged. The eggs

evidently hatch in about ten days or two weeks.

Habits of the ymmg case-bearers.—We did not observe the exact

limits between which egg hatching might occur. Early in Au-

gust, however, the recently hatched case-bearers were found on

the under surface of the leaves. The cases were made of excre-

ment and silk presenting, when viewed under the microscope, the

rough appearance represented in Plate XLII, fig. 4. The cater-

pillars were feeding on the soft tissues between the two surfaces

of the leaves. When one of them was forcibly removed, the small

round hole made through the skin of the leaf was plainly visible.

September 5 the young case-bearers appeared, when feeding

on a leaf, as shown in Plate XLII, fig. 3. At this time they meas-

ured, on an average, about one-eighth of an inch in length. From

this time on they grew but little and soon migrated to the twigs

to remain during the winter, attaching their cases to the bark as

previously shown in Plate XL, fig. 1.
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Brief summary.—From the above we may briefly summarize the

life-history of this insect as follows:

The case-bearers, not yet half grown when winter overtakes

them, hibernate on the twigs of the infested trees in silken cases

curved at the upper ends, securely fastened to the bark in a nearly

upright position, and usually near, but sometimes upon, the buds.

About the time that the leaf-buds begin to swell they become

active again. They attack the growing buds, gnawing through

the outer covering to feed on the tender tissues beneath. Later

in the season they feed on the young leaves, boring into them and,

for a short time, making mines similar tQ those made by true leaf

miners. They may also eat away the entire soft part of the

leaves, frequently making holes clear through them. In doing

this the caterpillars do not leave their cases, but project their

bodies apparently as far as they can without losing hold of these

protective coverings. They also attack the opening flower buds,

boring into them as when attacking tlie leaf buds; the full blown
«

flower; the mature leaves, eating nearly the entire leaf with the

exception of the midrib and larger veins; and the fruit, into

which they mine to a short distance beneath the skin, causing

the fruit to become deformed.

When ready to pupate the caterpillars migrate to the twigs

and attach their cases firmly to the bark. Pupation takes place

about the middle of May. Before this transformation is made,

however, the caterpillars turn around in their cases so that their

heads are toward the upper or curved end.

The moths come forth early in June. The eggs are deposited

on the under sides of the leaves. They hatch in about ten days

or two weeks. The young caterpillars make small holes into the

leaves to enable them to feed on the tender pulp. Their cases

are made out of excrement and silk. During September tli(\v

migrate to the smaller branches and twigs to remain until spring.

Thus there is but one annual generation.

Food plants.—The principal food plant of this insect is the

apple. It is known, however, to attack the pear and it is said to

attack the quince also.
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Distrihution.— The pistol-case-bearer is becoming well known

throughout the apple-growing sections of the state. It has also

been reported from the south, from the central states and from

Canada. It is an American species.

Distribution hij means of nursery stock.—We have occasionally

found this insect on nursery stock. It is undoubtedly in this

way that it is carried from one part of the country to another.

Natural enemies.—At least three species of parasitic insects

prey upon the pistol-case-bearer. We bred this number from

specimens kept in the laboratory. The number of parisitized

case-bearers was suflScient to indicate that these little parasites

may be an important check to the increase in numbers of this

pest.

Remedial Measures.

As shown by the above account, the pistol-case bearer belongs

to that class of insects which in their larval state devour the

tissue of the food plant instead of sucking the juices, as is the

case with certain other insects, such as plant lice, scale lice,

etc. It is therefore reasonable to expect that this insect can be

controlled by spraying with an arsenical poison, provided the

poison is applied at the right time. As we have already seen,

the caterpillars do not feed openly on the leaves until quite late

in the season, but feed for the most part on the interior of the

buds and young leaves. The poison, then, should be applied be-

fore the winter buds begin to swell, so that the first meal of the

young case-bearers as they begin to burrow into the buds may be

a poisoned one. Another application made when the leaves are

half grown, at which time the case-bearers begin eating holes

clear through the leaves, should prove effectual.

With this in mind the following experiments were made. Full

grown Baldwin apple trees were used in the experiments. All

of them were badly infested with the pistol-case-bearer.

Experiment No. 1.—On April 20, May 1 and May 6. twelve

trees were sprayed with Paris green used at the strength

of one pound to 150 gallons of water. At the time of the first
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application the leaf buds had just begun to swell. But very few

of the case-bearers were active. At the time of the second appli-

cation the young leaves were well started, while at the time of

the third application the young case-bearers were beginning to

eat holes through the leaves.

From the first the effect of the treatment was plainly apparent.

At the time of the last treatment the treated trees were compara-

tively free from the insect, although others in the same orchard,

which had not been sprayed, plainly showed the effect of the

injurious work of this pest.

Experiment No. 2.—On May 6, fifteen trees in the same or-

chard were sprayed with kerosene emulsion at a strength of one

part of the emulsion to ten parts of water. The application was

very thorough, the emulsion being applied until the trees were

dripping w^et. Although these trees were badly infested with

both the pistol-case-bearer and the cigar-case-bearer, the emul-

sion seemed to have no effect upon either insect. Possibly a

stronger emulsion would have penetrated the cases, but under the

circumstances, it would undoubtedly have been endangering the

trees to use a stronger emulsion, as the foliage was very tender

and the flower buds were nearly ready to burst.

Experiment No. 3 consisted in trapping the moths with trap

lanterns. These were kept all summer in the orchard of Mr.

J. B. Colin nier, of North Parma, to whom we are indebted for aid

in this work. On the night of July 2, a large number of the

moths were captured and a few on succeeding nights. Examina-

tions in the laboratory showed that but few of the females con-

tained eggs, which would indicate that the eggs are usually laid

previous to this time, hence the trap lantern was of little value

as a means of combating this insect.

Conclusions.— From the above experiments, we may conclude

that the pistol-case-bearer can be controlled by the thorough ap-

plication of Paris green at a strength of one pound to 150 gallons

of water. The first application should be made just before the

leaf buds begin to swell, the second about ten days later, and the

third about a week or ten days from that time.



Kkv York Agricultural Experiment Station. 555

Kerosene emulsion, at summer strength, has no effect on either

the pistol-case-bearer or the cigar-case-bearer. The use of the

trap lantern does not seem to be a satisfactory method of com-

bating this insect.

Additional notes.—When buying Paris green be sure that it is

pure. A simple test for pure Paris green can be made with

strong ammonia. Place a little of the Paris green in a test-tube

and add enough ammonia to cover it well. Stir thoroughly with

a glass stirring rod or other convenient instrument. If pure, all

of the Paris green will dissolve readily, the solution turning at

once to a deep blue color. If any sediment appears in the bottom

of the test-tube, the Paris green may be considered adulterated.

This is not necessarily an infallible test but may usually be con-

sidered of practical value. Another very good test is to place a

little of the Paris green between two pieces of window glass and

rub them together. If the Paris green is adulterated with lime

or barium sulphate, which are quite frequently used for this pur-

pose, the Paris green will appear to turn white in places. This

appearance is caused by the small chunks of lime or barium sul-

phate which, when broken open, appear light colored.

As it is usually desirable to spray the orchard with Bordeaux

mixture at the same time that the Paris green is applied for the

pistol-case-bearer, the two may be combined as neither interferes

with the beneficial action of the other. Add the Paris green to

the diluted Bordeaux mixture in the same proportion as if it were

being mixed with water. No additional lime need be added as

the lime in the Bordeaux mixture will be sufficient.

Do not spray while the trees are in bloom.— There is nothing to

be gained by so doing, and a good deal of injury may be done.

The Bordeaux mixture and Paris green will be just as effectual

if applied as indicated above, and then no injury will be done to

the bees and other friendly insects which visit the blossoms and

upon which largely rests the important responsibility of carrying

the pollen from one flower to another.
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VIII. A BRIEF REPORT OF NURSERY STOCK
INSPECTION IN WESTERN NEW YORK.

The inspection of nursery stock has recently become of much

importance in this state. Such inspection serves two purposes:

First, it enables the nurserymen to comply with the laws in

other states, which require that a certificate showing that the

stock has been inspected shall accompany all nursery stock sold

within the state; and, second, it enables the officiating entomolo-

gist to keep a careful watch over the nursery stock grown in the

state, and thus materially aids in enabling him to detect early

the arrival of new pests in the nursery or the unusual increase

of old offenders.

Early in the past season the writer was appointed by State

Entomologist Dr. J. A.Lintner to act as his deputy for the purpose

of inspecting nursery stock. Acting in this capacity, he has in-

spected stock from over twenty nursery firms. Most of the inspect-

ing was done while the trees were in the packing yard. Between

15,000 and 20,000 trees were inspected in the packing yards.

About 3,000 of these trees were infested with insects, most of

which were either the peach tree borer or the wooly aphis. Over

1,000 of these infested trees were rejected as worthless. The

remainder, which were not so badly infested, were freed from

the insects by the application of insecticides.

In, addition to the insects above named, the oyster-shell bark-

louse, scurfy bark-louse, a scale insect scientifically known as

Asterodiaspis quercicola Bouch^, and the pear-tree Psylla, were

occasionally found.

Method of inspecting the stock.—When circumstances would per-

mit the stock was first inspected in the field and later in the

packing yard. In the packing yard the trees requiring certifi-

cates were examined separately or in bundles, provided the bun-

dles were not so large as to prevent the whole length of the tree

being seen. Each tree was carefully examined from the roots

to the top and only such trees as showed no evidence of the work

of injurious insects or diseases were considered satisfactory.

Where the stock can be first seen in the field, such close examina-

tion in the packing yard is, of course, unnecessary.



IX. THE PEACH TREE BORER.

Sannina exitiosa Say.

Order, Lepidoptera. Family, Sesiidab.

Historical.

This insect is a native American species. It did not become

generally known, however, until the introduction of the peach

into this country from Europe. Prior to that time its natural

food plants were undoubtedly the wild plum and cherry, as it

is known to attack these fruit trees readily. The fact, however,

that this species is now well known in every state where the

peach crop is an important one, indicates that it must have taken

readily to the new food plant early in the history of the fruit

as an American product.

The original description of the Peach-tree Borer dates back

to the time of one of America's earliest writers on entomology,

namely, Thomas Say, who is known as the " Father of American

Entomology." His description was published in 1823, in Vol.

HI of the Journal of the Philadelphia Academy of Natural

Sciences, p. 216. He there describes the species under the name

JEgerid exitiosa. Mr. Say also published one of the earliest gen-

eral accounts which we have of this insect. This is found in his

" American Entomology," published in 1824. A contemporary

of Mr. Say, Dr. T. W. Harris, also published several articles con-

cerning this insect. One of the chief of these is found in his

" Insects Injurious to Vegetation," pp. 253-255, published in

1852. In this article he refers to the fifth volume of the New
England Farmer, in which he published a review of the life-his-

tory and habits of this insect, together with a general history of

the species, and also the names of the principal writers on the

subject up to that time. Soon after the publications above re-

ferred to by Dr. Harris, Dr. Asa Fitch published his first annual

report as State Entomologist of New York. Prominent among

other articles in this report is found a comparatively long one

on " The Peach-tree Borer, Mgeria exitiosa Say." This article

occupies pages 108 to 121 of the report, and is illustrated by one

wood cut representing a portion of a peach root injured by the

borer.
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From this time up to the present day, this troublesome insect

has been repeatedly discussed in the reports of the yarious state

and government entomologists, as well as in the agricultural

press. Prominent among the earlier writers on this subject may
be mentioned Dr. C. V. Riley, who published a comparatively

long article on the Peach-tree Borer in 1868, in his First Missouri

Report, as well as many of a similar nature at later dates; also

Dr. Thomas and Dr. Forbes, in whose reports as State Entomolo-

gist for Illinois this insect is frequently mentioned. In 1870

Prof. Comstock referred at some length to this insect in his report

as Entomologist of the United States Department of Agriculture.

The reports of the State Entomologist of New York, by Dr. Lint-

uer, and those of the Entomologist of the Dominion of Canada,

Dr. James Fletcher, furnish a number of references to this insect,

and accounts of its life-history and destructive habits. All of

these writers speak of the serious injury to fruit trees caused by

the borer, and in most, if not all, cases mention the need of great

care by fruit-growers to prevent the increase of this pest.

Distribution.

As previously stated, this insect is well known in every section

of the United States where peaches are grown to any extent. In

Circular No. 17, United States Department of Agriculture,

Division of Entomology, Mr. Marlatt stated that the records of

the division show that this insect is found from " Maine south-

ward to the Gulf and westward to the Pacific slope."

Means of distribution.—The distribution within an orchard or

from one orchard to another is easily effected by means of the

female, as she can fly for some distance with comparative ease,

even when heavy with eggs. But the carrying of the insect from

one state to another or from one section of a state to another is

undoubtedly most frequently effected by means of nursery stock.

It is a too common occurrence in our own state to find many

young peach trees in the packing shed, waiting to be shipped,

which are infested with borers. Within the past few months

luindn-ds of such trees have been found which were about to be
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Figure i.

Figure 2

Figures i and 2. Two Peach-tree Roots, showing Work.

OF Peach-tree Borer.
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packed and shipped to some distant state. Such trees should

be thrown out and destroyed or the borers should be cut out

before the trees are packed.

Nature of the Injury.

The gummy exudations from the roots of the infested trees

near the surface of the ground indicate the work of this insect.

A close examination will show that the exudation comes from

an opening in the bark which leads to one or more channels just

underneath. These channels have been made by the borers and

are not infrequently found to girdle the trees, thus causing an

injury from which the tree is not likely to recover unless reme-

dial measures are at once resorted to. Plate XLIII, figs. 1 and 2,

are from photographs of plum roots (var. Myrobalan), which have

been injured by the Peach-tree Borer. At Fig. 2 the borer itself

is shown in the root which was cut open to expose the insect to

view.

Description and Life History.

The peach-tree borer belongs to the same order of insects as

the moths and butterflies, and to a family of moths, the members

of which make a formidable array of injurious species. One of

the characteristics of this family is that the mature insects, un-

like most of our moths, have transparent posterior wings and

slender bodies and that they are easily mistaken for wasps or

bees by the casual observer. This is especially true of certain

species. Although the borers themselves are very common, the

parent insects are not generally known. The following careful

descriptions, taken from Dr. Fitch's First New York Report, pp.

114-116, published in 1856, will enable the reader to identify the

species. Dr. Fitch describes the male and female as follows:

" The male is of a deep steel-blue color, with various sulphur

yellow marks, and has a glossy lustre like that of satin. The

antennae are black, less than half as long as the body, abruptly

curved outward at their tips and densely fringed along their

inner sides with numerous fine short hairs, with a slight vacancy

between them at each of th(; joints. The feelers are yellow on

36
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their lower sides; there is a paler yellow spot between the bases

of the antennae and a deeper yellow transverse stripe at the

base of the head, both above and beneath. The thorax has a

yellow stripe on each side of its middle, a transverse one at its

base, which is slightly interrupted at the middle, and a short,

broader one on each side under the wings; its base on the under-

side is white. The abdomen commonly has two slender yellow

bands above, at the apex of the second and fourth segments, and

a white line on each side of the tuft of hairs at its tip. The

forward hips are yellow on their anterior face, the four others at

their tips. The shanks are yellow at their tips, the hind ones

have a yellow ring on their middle interrupted on the inner

side, the other four have a large yellow spot on their anterior

sides; their spines are white, their upper sides black, at least on

the basal half. The fore feet have a white ring at the apex of

each joint, and a broad white stripe upon the inner side; the

middle and hind feet have a slender white line on their inner

sides, which is often nearly obliterated, showing only a few white

scales at the apex of each joint. The wings are transparent and

glass like, with a slight tinge of smoky yellow; their veins, mar-

gins, and fringe is steel blue. The fore wings have a steel-blue

band beyond the middle upon their transverse anastomosing

veinlet, a slender yellow line upon their outer or anterior margin,

both above and below, and a similar line on the inner edge of

their inner margin; the hind wings also have a similar line on

the inner edge of their outer margin." Dr. Fitch also describes

seven varieties in this sex, which differ in the number and ar-

rangement of some of the markings.

In describing the female moth Dr. Fitch says: "The female

differs from the male so much that it would not be supposed to

pertain to the same species. The abdomen is of a long oval form

instead of being slender and cjiindrical, and is twice as broad

across the middle as that of the male. This sex is of a glassy steel

blue color, with a purplish reflection in places, and blackish upon

the face, and upon the middle of the abdomen is a broad band

of a bright, glassy orange yellow color occupying the whole of the



PLATE XLIV.

Figure i.—Peach-tree borer ; Larva, upper and side view; Pupa, and Male and
Female Moths. From a Photograph (natural size), by F. A. Sirrine.

Figure 2.—Roots of young Apple-tree Infested with
Woolly Aphis; recently dug.
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fourth and fifth segments, except upon the middle of the under

side, where, at least on the fourth segment, some orange scales

often occur interspersed with the steel blue ones. The antennae

have no fringe along their inner sides. The fore wings are

ofiaque and of the same steel-blue color as the body, their tips

and fringes being of a purplish tint, both above and beneath.

The hind wings are transparent, broadly margined ui)on both

sides and marked at the base with steel blue, the glass-like por-

tion being crossed by five robust veins, and commonly there are

traces of a straw yellow stripe on the outer mai-gin toward the

tip." Brief descriptions of four varieties are also given, the

chief differences being in the markings, as in the case of the

male.

Plate XLIV, fig. 1, is from a photograph, by Mr. F. A. Sirrine,

of the male and female moths together with the empty pupa case,

shown above, and an upper and side view of the larva shown

below. •

In this climate the moths do not come forth, as a rule, be-

fore July 1, when egg-laying soon begins. The eggs are very

small, about .02 of an inch in length and half as broad as long,

and are oval in form. The surface of the shell is beautifully

sculptured and the color is yellowish white. The eggs are depos-

ited upon the surface of the bark during July and August and

are said to be placed singly and to be attached with a gummy

secretion. They are usually placed just above the surface of the

ground, although they may be deposited as high up as some of

the lower branches. In a short time the young borers come forth

and begin at once to burrow through the bark or to seek an

entrance by means of any convenient opening to the sapwood

beneath. Here they remain during the summer and winter, feed

ing actively until late in the fall and making the channels pre-

viously alluded to. November 12 the writer found four borers

in the root of a plum tree taken from a nursery near the

Station. The smallest borer measured one-eighth of an inch in

length, and the largest one inch. The borers remain dormant

during the winter but resume feeding in the spring. As a rule
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they are fully grown by June, when they measure about an inch

or a little more in length and may be briefly described as naked,

robust larvfe, yellowish white in color and with the head and

first segment dark brown.

When ready to transform to the pupa state, which is very soon

after becoming full grown, the borers prepare elongate oval cells

either under the bark of the injured root or in the gummy exuda-

tion at the entrance of the excavations. Some of the cells may

also be found in the ground a short distance from the roots.

These cells are just large enough to contain a single borer, and

are constructed of pieces of bark, excrement and particles of

the soil, held together by woven threads of silk. In these cells

the transformation from the larva to the pupa takes place.

The pupa state does not last more than a few days, when the

mature insects emerge. Thus, in the climate of the northern

states, the peach-tree borer is nearly a year in passing through

its transformations from tlie egg to the mature insect.

Preventive and Remedial Measures.

Preventive.—Preventive measures consist largely in arranging

some mechanical obstruction to prevent the depositing of the

eggs on the tree, or the application of some poisonous substance

to the bark that will be fatal to the young larvie as they bore

into the tree.

Mechanical ohstructions.—These are usually formed by wrap-

ping the trunk with paper, rye straw, etc., or mounding earth

about the base of the trunk. The first was suggested by Dr.

ITarris in 1820. In his treatise on Insects Injurious to Vegeta-

tion, p. 254-255, Dr. Harris refers to this method as follows:

" Remove the earth around the base of the tree, crush and destroy

the cocoons and borers which may be found in it and under the

bark, cover the wounded parts with common clay composition,

and surround the trunk with a stri[) of sheathing paper eight

or nine inches wide, which should extend two inches below the

level of the soil, and be secured with strings of matting above.

Fresh iii(»rfar should tlu'ii be placed around the root, so as to
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confine the paper and prevent access beneath it, and the remain-

ing cavity may be filled with new or unexhausted loam. This

operation should be performed in the spring or during the month

of June. In the winter the strings may be removed, and in the

following spring the trees should again be examined for any

borers that have escaped search before, and the protecting ap-

plications should be renewed." Dr. Lintner has suggested

using fine wire netting as a sheathing for the trunk in place

of the paper. *Dr. Lintner describes this protector as follows:

" A cylinder made of fine wire netting, about fifteen inches high,

mounted on a galvanized metal base, gathered in at the top so as

to adjust itself closely to the tree, opens at one side for passing

it around the trunk, and is then secured and fastened to the

ground, and slightly into it, by a sliding pin. With this pro-

tection, the moth would be effectually prevented from deposit-

ing an egg upon or near the base of the tree. The cylinders

could be quickly applied, and with proper care in housing them

they would last for many years. It is thought that they can

be offered for sale at about twelve dollars the hundred." Mound-

ing up earth about the base of the tree is a preventive method

which has been known for many years. Each year a few more

inches of earth may be added. The mounds are for the purpose

of- preventing the moths from depositing the eggs near the roots.

Mixtitrcs applied to tJie trunk which are repulsive to the moths.—
The object of such ajjplications as these is to keep a coating on

the trunks of the trees which will be sufiiciently repulsive to the

female moth to prevent her depositing eggs there. A number of

washes of this character are in use. The two following are proba-

bly among the best: Both formulas are given by Dr. Lintner

in his Eighth Annual lieport, pages 183-184. The first originated

with Mr. Ratenian, of I'ainesville, Ohio, who is quoted by Dr.

Lintner as follows: ''For our orchard of five hundred bearing

trees we buy a pint of crude carbolic acid (or half as much of

the refined), costing not over twenty-five cents; then take a gal-

lon of good soft soap and thin it with a gallon of hot water, stir-

• Eighth Annurff Report, pp. 185. 186.
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ring in the acid, and letting it stand over night, or longer; then

add eight gallons of cold soft water, and stir. We have then ten

gallons of the liquid ready for use. The wash should be thor-

oughly applied with a swab or brush around the base of each

tree, taking pains to have it enter all crevices." The formula for

the wash recommended by Mr. J. H. Hale, the well-known Con-

necticut peach-grower, is given by Dr. Lintner as follows: " To

a common bucket full of water take two quarts of strong soft

soap, half a pint of crude carbolic acid, two ounces of Paris green,

lirst reduced to a paste, with water and lime enough to form

a thin paste that will adhere to the tree. A little clay may be

added to assist in making it stick. Apply with a swab or brush

before the first of June." A compound which is intended to serve

{he same purpose as the above is known as " Dendrolene," and

is manufactured by the Bowker Fertilizer Company, of Boston,

Mass. An account of the experinients with Dendrolene at this

Station will be found in another part of this report.

Washes intended to poison the young borers have lately come

into use. A simple and effective wash of this character consists

of a heavy whitewash, to which is added a little glue or soft soap,

together with two or three ounces of Paris green or London pur-

ple to a pailful of the whitewash.

Remedial measures.—The chief remedial measures consist of cut-

ting out and killing the borers or inserting a probe into their

burrows, which will accomplish the same end. Probably the

former is more frequently resorted to. The principal objections

to this method are the necessary injury to the tree and the time

required to do the work. Bisulphide of carbon may be effectively

used by pouring into the channels made by the borers. This

compound evaporates very rapidly and the fumes, which are fatal

to the insects, being heavier than air, will reach all parts of the

infested portions of the tree. To apply the bisulphide of carbon,

remove the sap and dirt from the opening into the root and in

ject a little of the bisulphide, covering the root again as soon as

the application is made.
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Summary.

From the above we mav briefly summarize as f-ollows:

Tlie peacb-tree borer {8. €a;itios(^ is a native American species.

It was originally described in 182;>, at which time it was an

important pest in many of the peach-growing sections of the

country. It is now widely distributed throughout the United

States.

The parent insects are beautiful moths. The eggs are laid on

the trunk of the tree, usually near the crown of the root.

The injury is caused by the larvae, which attack the roots, and

occasionally the trunks of the tree. Their presence is indicated

by the exudation of sap from the wound.

The pupae may be found in the infested roots, in the sap about

the roots, or in the ground a short distance from the roots. The

moths usually appear in a week or ten days after pupation has

taken place.

In this climate the insect passes the winter in the larval state.

There is but one brood annually.
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X. THE WOOLLY-LOUSE OF THE APPLE.

Schizoneura lanigo'a Hausm.

Order, Hbmiptera-Homoptera. Family, Aphidid.e.

Work op the Insect.

The injurious work of this insect is not confined to the roots,

but it attacks the trunks and branches as well. The injury above

ground is especially noticeable on young trees. The woolly aphis

is chiefly an apple tree pest, although, as stated later on, it at-

tacks other fruit trees as well

.

The presence of the lice is plainly indicated by the woolly ex-

cretions. Unlike the peach-tree borer, the woolly aphis does not

work its way into the tissue of the plant, but attacks it from the

outside only, feeding on the sap which exudes from the punctures

made by the minute setae* of the lice. The injurious work upon

the roots is very evident soon after the attack is commenced,

the infested roots soon becoming covered with galls, as shown

a little later on in the illustrations. The injury to the bark and

branches is also conspicous. The former frequently become pit-

ted or scarred at the points of attack, while the latter wither and

die.

Historical.

From the evidence at hand it appears that the woolly

aphis is probably not a native American species. The

earliest records which we have of it show that it was

known in Europe in 1787. The species was not given

a scientfic name, however, until ISOl, when Hausmann described

and named it. At this time it was well distributed in Europe,

being especially abundant in the apple orchards of Germany.

There seems to be no record of its being generally known in this

country previous to 1800. The earliest record which w^e have

seen is by Downing, who stated that in 1848 th6 woolly

aphis was abundant and destructive to our fruit trees. Promi-

nent among the early American writers on entomology who men-

* Part of tlie month parts.
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tion this insect, are Dr. Asa Fitch, who published a general ac-

count of it in 1856, in his first report; Dr. Riley, who discusses it

in his First Missouri Eeport, published in 1869, and Dr. Thomas,

who published an exhaustive account in his Illinois Report for

1878. In addition to these are numerous shorter accounts, which

have been published from time to time. Probably few of our

injurious species of insects have been discussed in the press and

in the various bulletins and reports of the experiment stations

more than this one. In spite of this fact, however, the woolly

aphis of the apple is still far from being controlled in our nur-

series and orchards.

Distribution.

In general it may be said that this species of woolly aphis is

found wherever apples are grown. In the United States it is

well known from Maine to California. In Canada it is also a

serious pest.

Means of distribution.—Distribution may be accomplished in an

orchard by means of the winged viviparous females which can

fly from place to place. The distribution from one section of the

country to another, however, is most frequently accomplished

by means of nursery stock. It is surprising how many infested

trees are shipped from our nurseries annually. Usually it is

not diflScult to detect the lice when on the roots or trunks of the

trees, and hence there seems to be but little excuse for allowing

the infested trees to go out of the packing yards without first

being treated.

Importance in New York.

This insect is of especial importance in this state, as it is found

in almost every section of the state where apple trees are grown.

This is especially true with regard to the nurseries. As New York

is one of the leading apple and nursery stock producing states,

the importance of this insect as a pest in this state is at once

apparent. On both light and heavy soils the insect seems to

thrive and to increase with great rapidity. We have received

letters from various sections of the state indicating that the

woolly aphis is attracting a good deal of attention, especially

among nurserymen and those who are planting young orchards,

and that it is proving a diflBcult insect to control.
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Appearance of Infested Trees.

It is usually a very easy matter to detect the presence of the

woolly aphis, especially on young trees. They may live on the

^^^ots of old trees without cansinj^- any ap[>ar('nt injury or change

in the general appearance of the trees. They also frequently

escape detection on the rough bark of an old tre<'. On young

trees, and especially trees yet in the nursery, the presence of this

insect is more apparent. Usually the white cottony tufts hanging

from the infested limbs readily attract the eye, but frequently

the tree may be infested above ground when the limbs are free

from the tufts of cotton. In such cases a few of the lice

will be found in the wounds made by trimming the tree too

close. This applies to nursery stock especially. We have fre-

quently found infested trees in the packing yard which at first

appeared to be free from the lice, but upon close examination

a number of the hibernating insects could be found almost con-

cealed in the wounds made by too close trimming of the tree.

We have also found the roots of young apple trees badly infested

when there were no traces of the lice on the other parts of the

tree, and in many cases the trunk and limbs were infested,

although the roots were entirely free. When the roots are badly

infested, however, the whole tree is likely to present a sickly

appearance.

Appearance of infested roots.—When first dug, young nursery

trees whose roots are infested with the aphis will usually carry

with them a good deal more of the soil than is usual with healthy

roots. This is due to the fact that the roots, including many

of the fibrous roots, are enlarged and deformed with galls.

There also seems to be an unusual abundance of fibrous roots.

These are often matted together and with the deformed and swol-

len roots form a support for the dirt. Plate XLIV, fig. 2, is from

a photograph of the infested roots of a young apple tree as they

appeared before the dirt was i-emoved. It is evident that the

amount of soil clinging to the roots would depend largely upon the

nature of the soil and the extent to which the roots were infested,

but even where the trees were grown in a very light sandy loam



PLATE XLV.

The Woolly Aphis of the Apple. Figure i.—Healthy roots of young apple
trees as they appeared just after the trees were dug, showing

the contrast between these and the infested roots (see

Plate xliv., Figure 2). Figure 2 same as Figure 2,

Plate xliv., with dirt removed showing galls.

Figure 3.

—

Aphids hibernating in scar on
trunk of young apple tree made

BY too close trimming.





PLATE XLVI.

Galls on Roots of Young Apple-tree caused by the Woolly Aphis.

Enlarged.
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we have observed that so much more dirt would cling to the in-

fested roots than to roots which were not infested, that the trees

with infested roots were readily distinguishable from the others.

Plate XLV, fig. 1, is from a photograph of the roots of two

healthy apple trees, freshly dug from soil which was exactly the

same as that in which the others were grown. This figure is in-

troduced here to show the contrast between the external appear-

ance of freshly dug healthy and infested roots.

In order to make a closer examination of the galls and de-

formed roots the soil was removed from the roots shown in Plate

XLIV, fig. 2. The result is shown in Plate XLV, fig. 2. From

this figure it is evident that most of the galls occur on the larger

roots. A closer examination, however, revealed the fact that

many of the fibrous roots also were swollen in places, as if a

gall had just started, and on others galls half as large as a pea

were occasionally found. Plate XLVI shows a closer view of

some of the infested roots. A few of the fibrous roots and some

of the rootlets are shown to be slightly swollen or bearing small

galls. (

The trunlc and hrancJws.—Young nursery trees and those newly

set out in the orchard show the injurious work of this insect more

than older trees. In the summer the bark on the trunks of the

young trees often becomes scarred and pitted, as a result of the

work of the lice. The young branches, however, show the injury

more plainly. Here the lice accumulate in great numbers, fre-

(luently almost covering the limbs. They seem to prefer to gather

in the axils of the leaves, and also at the tips of the limbs. They

are also often found on the leaves. Thus a badly infested branch

is easily recognized by the large amount of the woolly-like sub-

(Stance which the lice secrete. Plate XLVII is from a photograph

of an infested branch of a young apple tree as it appeared in

the summer. But few of the lice themselves can be seen, as most

of them are covered by the woolly secretion.

Although the usual method of carrying the species through the

winter may be by the winter egg, yet in this climate many of the

lice hibernate. They may be found in broken places in the bark
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of old trees, or in other protected places on the trunk or limbs.

We have occasionally found them during the winter on the under

sides of the limbs of nursery trees. Usually, however, they

should be looked for in the scars made by trimming the tree too

close, as shown in Plate XLV, fig. 3. Sometimes only two or

three of the lice will be found, but they may be easily recog-

nized by their white, woolly covering. During the past few

months we have examined a large number of these winter colo-

nies, and in every case have found the lice present in various

sizes, from, the very small larvae to the nearly full grown insect.

The winter eggs are also placed in sheltered places such as these.

Importance as a Pest to Nursery Stock.

Although the woolly aphis does serious injury to the young

trees in the orchard and sometimes to older ones as well, yet it

is the nurseryman who suffers most from the depredations of

the lice. When once well started in a nursery, this insect may

make thousands of apple trees unsalable. When examining nur-

sery stock last season, we found many thousands of trees which

had become infested. In a majority of cases, apple trees only

were found infested, but where pear, or quince trees were grown

next to blocks of infested apple trees, they, too, became infested

with the lice. We have never found them occurring in such large

numbers on either penr or quince trees, however, as on apple.

Of the apple trees which we examined, the " Ben Davis " and

" Yellow Transparent •' varieties were found infested more fre-

quently than any other, and when occurring on pears, the " Bart-

lett " variety.

This insect is also of especial importance as a pest to nursery

stock, because if is by iu(>aiis of infested stock that it is distrib-

uted throughout the country. When only a very few of the in-

sects occur on a tree, tliey are very easily overlooked, or, per-

haps, are not recognized when found, as most growers and deal-

ers seem to be familiar with the insect only as it appears when

occurring in large numbers on the branches of the trees or when

infesting tho roots.
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Life History and Habits.

Although this insect is being studied here at the Station, we

have not observed, up to the time of writing this report, all of

the transformations which take place during the life cycle. As

usually given by entomologists, however, its life history is,briefly,

as follows:

The winged viviparous females appear late in the summer or

early in the fall. This female produces oviparous females. The

males are present at this time and the oviparous females produce

eggs, which will hatch the following season. These are

called winter eggs. In addition to these eggs, propagation is

jH-ovided for by hibernating larva3. These live on the roots or

above ground on the trunk or branches. This year, as previ-

ously stated, we found the lice hibernating in the very young

larva stage and in all gradations to a nearly full grown louse.

The winter eggs hatch in the spring, producing agamic females.

Each female starts a colony, from which other colonies originate.

Natural Enemies.

Several species of parasitic insects are known to prey ui)on the

woolly aphis. Certain species of predaceous insect also prey

upon this insect. One of the most important of these is the root

louse syrphus fly, the larva of which was often found last season

among the colonies of the lice.

Preventive and Remedial Measures.

Preventive measures.—At present the only preventive measure

which we can suggest for both nurserymen and orchardists is to

refuse to accept trees which are infested with this insect.

Growers of iiurser}' stock will find it of advantage either to

destroy old apple trees which may be in (lie vicinity of their

blocks of apple trees, or to have these trees kept free from the

woolly aphis. We have noticed several instances where the

nursery stock had undoubtedly become infested with this insect

from old infested apple trees near by.
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Remedial measures.—There seems to be no satisfactory reme-

dial measure which can be made practical in large nurseries.

The colonies above ground are said to be easily destroyed by most

of the standard insect washes. The root colonies do not thrive

in heavy, damp ground. For this reason, Prof. Comstock states,*

it has been suggested that '' the earth around the crown be hol-

lowed into a sort of basin in order that the water may collect

there.'' Applying insecticides such as strong soap suds or kero-

sene emulsion is said to be an effective remedy. Hot water is

also recommended for this purpose. Experiments conducted at

this Station show that keeping the soil about infested roots con-

stantly wet with cold water does not kill the lice or seriously

delay their increase.

S"[:iMMAUY.

The most important points stated above may be briefly sum-

marized as follows: The woolly aphis belongs to the well-known

family of insects which includes the plant lice. It is easily dis-

tinguished because of the white woolly secretion. It has long

been known as an injurious insect in both Europe and America.

This insect is well distributed throughout the apple-growing

sections of the country.

It attacks the roots of the trees, forming galls on them; also

the trunks and branches, causing pits and scars on the bark

of the former, and withering and death of the latter. Lice

may go from the roots to the trunks and branches. Most of the

lice are wingless, although at certain times of the year winged

individuals appear. Eggs are produced only once a year, and

these remain on the trees over winter, hatching in the spring.

Some of the lice also hibernate.

The woolly aphis is of especial importance to nurserymen, as

it causes more injury to nursery stock and young trees newiv

planted in the orrhnrd than to older trees. It is also largely bv

means of nursery stock that this insect is carried from one part

of the country to another.
~

"^'Report Uuited States Dapartinentof Agriculture, 1879, p. 260.
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Preventive measures consist chiefly in refusing to handle in-

fested stock and in keeping the nursery free from old infested

apple trees.

Remedial measures con.sist in treating the infested tree with

some insecticidal wash, such as strong soap suds or kerosene

emulsion for the lice above ground, and applying these washes

to the roots or keeping the soil around the crown of the roots

wet with water until the lice have succumbed.
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XI. NOTES ON THE RECENT ARMY-WOKM
OUTBREAK.*

Summary.

Although it is not probable that auother outbreak of the army

worm will occur this year, it is advisable to clear up and, where

possible, to burn over infested sections.

The caterpillars are now passing through the chrysalis stage

and should be looked for under stones, bunches of field grass, bits

of board, or any rubbish which may be found in the fields or

along the fences. •

During an outbreak, the advancing insects may be checked by

plowing furrows, rolling, or by poisoning a portion of the crop at-

tacked. Prompt action is always necessary to secure the best

results.

Introduction.

The recent outbreak of the army worm has caused much alarm

among farmers throughout the state, and also much apprehension

as to the probability of another serious invasion this season.

Judging from our correspondence, there is a general desire among

farmers, especially among those who have suffered from the

depredations of the caterpillars, to know something of the life-

history and habits of the insect. Many are also inquiring if it is

advisable to make further effort to prevent the increase of the

worms during the remainder of the summer.

With this in mind, the following brief article has been written

in which the life-history of the insect is given, together with a

statement of such facts relating to the invasion as are judged to

be of especial interest at this time. The short time necessarily

allowed in the preparation of this article precludes anything

more than a brief review of the subject.

Published in part as Bulletin No. 104.
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The Experience of this Season.

Extent of the outbreak in the state*— During the past three

weeks, letters and telegrams have been received at the Station

from various sections of the state giving accounts of the ravages

of the army vv^orm and asking advice as to the best known

methods of checking the onward march of this destructive pest.

Circular letters and telegrams were sent in reply giving instruc-

tions and suggestions. Up to date, letters have been received

from twenty-eight counties representing the more important

agricultural sections of the state.

Although the attack has been widespread, the damage done

seems to have been most keenly felt in those sections of the state

which are devoted largely to dairying and stock raising. In these

sections oats, corn, rye, wheat and timothy are extensively grown

while thousands of acres are reserved for pasture. Unfortunately

the army worm feeds chiefly upon the crops above mentioned and

has been especially destructive this year to both corn and oats.

Add to this the fact that, owing to the comparatively dry weather

during the past two years, the hay crop this season is unusually

light, and it will be readily understood that this invasion of cater-

pillars has been an especially serious matter to many farmers.

The invasion an unusual one.—This invasion of the army worm

is one of the worst in the history of the state. Old residents

say they have never before experienced such destruction to their

crops by caterpillars of this kind. The amount of damage done

would be difficult to estimate. Farmers in various sections of

the state report that the oat and corn crops were practically

ruined. In many cases the oats were cut and hauled to the barn

with the worms still clinging to them. This soon produced such

an unwholesome condition in the stacks that removal of the grain

to open air was made necessary. Where the caterpillars attacked

corn, the crop was usually ruined very quickly unless vigorous

efforts were at once made to check the advancing insects.

•Plate XLIX indicatps the extent of the outbreak in this state. The dots indicate the coun-
ties from which the outbreak was reported. Four of the.^e counties, which were not in our list,

we found in a list by Dr. Lintner, published in the Ootintry Gtntleman,.
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In other States, including Pennsylvania, Massachusetts, New
Hampshire, and Michigan a similar invasion is reported. We
have sent letters to the entomologists of the various stations to

ascertain the extent of the outbreak.

Action That Is Advised Now.

Treatment of previously infested fields.—As we shall see later on,

the caterpillars are now passing through the pupa stage. They

have previously sought shelter under stones, bunches of dried

grass, under pieces of board, bits of wood, along the fences under

various kinds of rubbish, or have burrowed into the ground to a

depth of an inch or two. In each case they have made for them-

selves snug cells of earth, or bits of rubbish and earth combined,

as the case may be. In these retreats the wonderful transforma-

tion from an active caterpillar to an apparently lifeless creature

takes place.

It is evident that, by destroying these pupa?, the moths will not

be allowed to develop. This also means the destruction of many

eggs. When practicable, therefore, it is desirable to burn over

grass land and stubble where the caterpillars have been. When
it is not practical to burn the fields over, and where the surface

of the ground is moderately even, a heavy roller may be used to

advantage. In addition to this, it is well to clear up all rubbish

in the infested fields; also along the fences and in the fence cor-

ners bordering such fields. From our observations in the field, it

seems evident that, when about to pupate^ the caterpillars not

only retreat under stones and rubbish, but that many of them find

refuge under the matted grass in the fence corners and around

the borders of the fields. In districts where infested fields ad-

joined the roads and especially where the caterpillars were known

to have crossed the road, a careful examination should be made

along the fence and under stones, rubbish, etc., along the road-

side. If any ])upae are found, the infested section should be

burned over if it is practicable to do so. Many of the pupae can

be gathered by hand and killed by dipping in kerosene oil or by

cushing. Where furrows were plowed to check the insects, and
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especially if the holes were omitted, the dead grass and rubbish

along their borders should be carefully examined.

Crops attacked.—Although the army worm feeds on a variety

of plants, the grasses and grains are its favorite diet. In most

cases, corn and oats seem to have suffered most severely. We
have observed the caterpillar this season feeding on timothy,

corn, oats, rye, barley, wheat, and the report has come to us that

in one section of the state, the bean crop was seriously attacked.

Crops to take the place of corn and oats destroyed hy the army

worm.—With many farmers the ravages of the army worm have

doubtless caused a serious shortage of fodder crops for fall and

winter feeding. There appears to be no way of entirely making

good this deficiency from crops which may be produced this

season. \
' i

-

In those cases where corn was intended to be used as a fall

soiling crop, barley and peas may be grown as a partial substi-

tute. Tlie mixture may be sown as late as August 10, at the

rate of two bushels each of barley and peas. The crop is not

injured by the frost and will furnish green fodder during October.'

If more is grown than can be fed green, the excess may be

preserved in the silo with fair success, although the silage will

be inferior in quality to corn silage.

Where crops nre destroyed b}' the army worm as early as the

first week in July, Hungarian grass, if sown at once, will produce

an abundant crop, which may either be fed green or cured for hay.

Life-history.

Name and classification.— The popular name '' army worm "

comes from the abnormal linbit of the caterpilhirs, or " worms,''

as they are incoi'i-ectly called, of moving in great armies in search

of food. The scientific name of this species is probably Leucania

unipuncta, although it has been suggested that this may be the

species known as Leucania albilinca or, popularl}^ the wheat-head

army worm as, when attacking wheat, barley, or rye, many of

the heads are found cut off by the caterpillars. These army

worms belong to a large family of insects known as the Noctuidae,



New York Agricultural Experiment Station. ^>>1

which includes the iiight flying moths. It is also interesting to

note that this insect is closely related to some of our most de-

structive cutworms.

8o7nc habits of the army worm, Leucania iinipuncta.—Although

unsuspected by most of us, the army worm is present in some of

our fields every year. The grass land is its natural home. The

caterpillars are usually found in those places where the grass

grows most luxuriantly. Here they may remain season after

season, one brood following another, feeding unnoticed almost

before our eyes. It is not until meteorological conditions are

favorable for them, however, that the abnormal increase occurs.

It is only at such times that the unusual habit of moving in vast

armies is developed. As a rule also, it is said, the caterpillars

are usually nearly half grown before the march in search of food

begins. They seem to be especially ravenous at this time and the

rapidity with which a field of grain may be ruined is truly sur-

prising. An acre or more of corn may be destroyed in a single

night. The caterpillars usually feed more rapidly at night than

during the day, although they are very active on cloudy days or

during the cool of a bright day.

Life-history and descriptions.— The life-history of the army

worm, Leucania unipuncta, together with descriptions of the dif-

ferent changes which take place during the life cycle, may be

briefly stated as follows: The mature insects are dull brown

moths having a white spot in the center of each anterior wing.

When the wings are spread a single female moth will measure

over an inch and a half from tip to tip. The body is about three-

fourths of an inch long.

The eggs are very small, globular in form and nearly white in

color. They are usually laid in the leaf sheaths of grasses and

grains, the terminal sheath being most frequently selected. Ac-

cording to Dr. Riley* the early brood of moths oviposit freely

*' in the cut straw of old stacks, in hay ricks and even in old fod-

der stocks of corn stalks." He also adds that '' old bits of corn

stalk upon the surface of the ground in pastures have been re-

* U. S. l)ept. Agr. Kep. 1881-2, pp. 9001.
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peatedly found . . . with hundreds of eggs thrust under

the outer sheaths or epidermis, while the last year's stalks of

grass in the fields around Washington have been found to contain

these eggs in similar position." Dr. Riley also states that, lacking

both stubble and fodder stalks, the moths will deposit their eggs

in fields of winter grain. In this connection it may be stated

that, in several cases with which we are familiar, the caterpillars

evidently came from fields of winter rye to attack other crops,

leaving the fields very soon after the rye was cut. Dr. Riley

found that a single female moth is capable of depositing from

five hundred to over seven hundred eggs. This wonderful pro-

lificacy explains in part at least why, under certain meteorolo-

gical conditions which favor the development of the eggs, the

caterpillars appear in such vast numbers. In seasons when the

army worms are not unusually abundant it is probable that only

a small percentage of the eggs hatch.

The young caterpillars come forth in about ten days from the

time the eggs are laid. In case the eggs were placed on fresh

grass or grain, the .young larvie feed for a time in the sheath

where the eggs were placed, but finally include the whole blade

in the bill of fare. They are full grown in about four weeks. At

this time a single larva measures about an inch and a half in

length and a quarter of an inch in diameter. They may be briefly

described as being smooth, naked caterpillars, moderately dark

in color, wath longitudinal stripes running the full length of the

body. A broad, dark stripe is especially prominent along each

side. Plate XLVIII, fig. 1, is from a photograph of some of

these caterpillars. They are represented as somewhat reduced

in size.

The third stage in the insects' life begins when the caterpillars

go into the ground or under stones or rubbish to make the won-

derful change from an active caterpillar to an apparently life-

less creature. This stage is called the pupa stage, or, in case

of butterflies and moths, is more familiarly knowm as the chrys-

alis stage. A single chrysalis measures about three-fourths of

an inch in length. They are at first light brov/n in color, but
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soon change to a deep chestnut brown. Fig. 2 is from a pho-

tograph of several of these chrysalides. The moths come forth

in about two weeks. Fig. 3 is from a photograph of two of the

moths with tlieir wings spread, and fig. 4 of two of the moths

with their wings in the position which they assume when at rest.

Fig. 5 is from a photograph of some deformed moths. They

apparently lacked strength to develop properly and soon died.

There are probably two or three broods every year in the more

northern states.* It is usually only the first brood of the season,

however, which occurs in such unusual numbers.

Hihernation.—The caterpillars of the last brood of the season

are but half grown when winter overtakes them. For protection

they hide away under any convenient shelter, where they become

very sluggish, in which condition they remain until spring. The

moths from this brood of caterpillars come forth quite early in

the season. As above noted, it is this generation of moths which,

under favorable circumstances, produces the vast armies of cater-

pillars such as we have witnessed this summer.

Natural Enemies.

Fortunately nature takes a hand in checking the onward march

of such armies as these. Judging from our observations in the

field, and from specimens sent us, the present generation of

army worms is being seriously crippled by several species of

parasites and predaceous insects. We have also found many of

the caterpillars attacked by a fatal bacterial disease which seems

to resemble the bacterial disease of cabbage worms. In one or

two instances it was estimated that twenty-five per cent, were

attacked by this diseas(\ Of the parasites referred to, one of the

most prominent is a species of Tachina fly. This active little

insect resembles a house i\y in general appearance. The Tachina

fly lays its eggs on the backs of the ill-fated caterpillars just back

of the head. Many caterpillars were found with three or four of

•Note.— Since tLe above wan wriKen Ihe follo-wiri" notes who made at fl e StatioD; Lritb
(jf the army worm Levcania vnijniniin were observed in tbe field from the latter part of June
Tiutil Aufi'ist 7; Jnly 7, fullgrowii arid half-grown larvae w<rti fotiud; July 13, many of <h»
laiTHP were jiiipating

; July 2«, first moth emerffed in hreedinp rage; August 3, mollis alun d-
ant; September 24, army worms varyiug in nize from ore-half of an irrh to full gro-nn w«rm«
trere found under stones etc., in the field of peas rn tlie Station gioiindf". During the middle of
October worms \M'if si-ain fornd in the phuic field, but nopupee.
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these small white eggs attached. Few, if any, such caterpil-

lars reach maturity, as the eggs soon hatch into minute white

maggots, which burrow through the skin to feed on the fleshy

tissues beneath. The maggots grow rapidly, and soon the un-

fortunate caterpillars succumb, although not until the maggots

have had sufficient food to meet their wants. Among the most

prominent predaceous insects which were found attacking the

army worms were the fierce larvae of some of our common ground

beetles. Some of these larvae grow tO' nearly the size of the cut-

worms themselves. They are very active and fight fiercely for

the mastery over their prey, which they grasp in their strong

jaws and endeavor to hold firmly while sucking the victim's

juices. Several species of birds also feed upon the army worm.

Methods Recommended for Checking the Army Worm.

The methods which are usually recommended for checking the

army worm are mainly these: Plowing deep furrows around in-

fested fields or around an infested section of a field; also where

possible in front of the army of advancing insects. It is better

to make the sides of the furrow's as near perpendicular as possi-

ble, and, where the soil will permit, to slant them back, especi-

ally the side opposite the infested section. Holes should be dug

in the furrows at intervals of from ten to fifteen feet. The cater-

l)lllars which fall into the furrows, not being able to get out,

will crawl along the sides, finally falling into the holes, where

they may be easily killed by crushing or by the application of

kerosene oil. The caterpillars in the furrows may also be killed

by scattering straw over them and burning it, or they may be

crushed by a log drawn back and forth through the furrow.

I'late L is from a photograph of a field of corn in which the

advancing ai'my of caterpillars was successfully checked by fur-

rows plowed between the rows of corn. In this case the soil was

light and stony and it w^ould have been a difficult matter to make

the sides remain perpendicular. The soil being very loose, how-

ever, gave way with the weight of the caterpillars as they at-
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tempted to climb np the sides, and hence prevented their reach-

ing the top. In this case the furrows were made promptly and

hence nearly the entire crop was saved. The (nterpillars were

first seen in the field of rye shown on the left.

In pasture fields where the surface of the ground is compara-

tively even and the soil is firm, the caterpillars can be crushed by

a heavy roller. Spraying of the infested crops with a strong

mixture of Paris green and water may also be resorted to. It is

usually unnecessary to spray more than a strip about a rod wide

in advance of the caterpillars. Where possible the poisoned por-

tion of the crop should be burned to prevent possible danger of

injury to stock. Plate LI is from a photograph taken in an in-

fested field of corn, showing the work of the poison in protecting

the crop. A heavy roller was also used in this field, but the soil

was too light for the best results by this method.

Additional Notes.

Since the above paper was written, we have received replies to

a list of questions which we sent to numerous correspondents in

the state. These replies indicate that in a large majority of cases

the worms were most abundant in sections where grass lands

are extensive; also that the worms were usually first observed

in fields of winter rye, and that rye, oats and corn were the

crops most seriously injured.

We also sent circular letters to the Entomologists of the vari-

ous stations, including a short list of (juestions. These ques-

tions were asked for the purpose of ascertaining the extent of

the outbreak and also to bring out any points which might be of

value in the future. The questions were as follows:

(1) Is the army worm, Leiwania unipuncta, known to occur in

your state; if so, did it appear in injurious numbers during the

past season? What crops were attacked?

(2) How many broods in your state? Was most of the injury

done by the first brood?



592 Report of the Entomologists of the

(3) Were the worms checked by parasites, predaceous insects,

disease and other natural agencies?

(4) If convenient will you kindly give the dates of previous

outbreaks, if any?

Answers were received from forty-two states, and may be

briefly summarized as follows:

From New Hampshire, Vermont, Massachusetts, Rhode Island,

Connecticut, New Jersey, Delaware, North Carolina, New York,

Pennsyh.iiia, West Virginia, Ohio, Tennessee, Michigan, Indi-

ana, Illinois, Wisconsin, Minnesota, Iowa, Missouri, North Da-

kota, South Dakota, Nebraska and New Mexico reports were

received showing that the army worm, L. unipuncta, was pres-

ent in injurious numbers last year, and that, in most cases, oats,

rye and corn were severely attacked. Reports from Maine, Wv-

ginia, South Carolina, Georgia, Alabama, Mississippi, Arkansas,

Texas, Colorado and Arizona state that this species is known

to occur in these states, but was not present in noticeably in-

jurious numbers last year. From Louisiana, Oklahoma, Wyo-

ming, Montana, Idaho, Washington, Oregon, Nevada and Cali-

fornia we received the report that this species of army worm

was not known to occur within their borders. We did not hear

from the remaining states.

As to the number of broods, Dr. Harvey, of the Maine State

College says: "We generally take a few of the moths at sugar

in June and more abundantly in September. This would indi-

cate hibernating larvae or two broods." Dr. Smith, of the Nev/

Jersey Agricultural College, says that " there seem to be four

in the southern portion of the state, and probably three broods in

the northern sections." In nearly every other instance the re-

plies state that at least two broods are known to occur. Dr.

Otto Lugger, of the University of Minnesota, says he now thinks

that but one brood occurs in Minnesota. In nearly every instance

the bulk of the injury was done by the first brood, and with

but few exceptions the rejjnrts slate that the worms were checked

chiefly by a Tachina fly })arasite.
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As to the last question, in most cases the answers were not

suflBciently definite to enable us to give dates of other outbreaks.

In conclusion it may be said that the outbreak of the army

worm in 1896 was one of the most serious and extended which

was ever known in this country. Probably the most serious in-

jury was done in the eastern and central states.
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*HowARD, L. (). The army worm. N. Y. Semiweekly

Tribune, 5 August, 1880.

lujnrions brood of Leucania unipuncta \u Virginia t'uo last week in July
;

the first brood not always the injurious one.

*Ratiivon, S. S. Notes on the army worm. Lancaster

Farmei', July, 1880.

Remedies for Leiteanla unipuncta.

*Rathvon, S. S. a supplement to the army worm. Lan-

caster Farmer, August, 1880, p. 114.

Variations, number of broods, and hibernation of Leucania iinqiuncta.

*Hbath, a. S. How to compensate for the ravage^s of

the army worm. Amer. Rural Home, 10 July, 1880.

Practical Farmer, 21 July, 1880.

Plowing and harrowing devastated fields; planting corn and potatoes

afterwards.

*HicKS, John S Army worm in Queens Co., N. Y. Amer,

Ent., September, 1880 [vol. Ill], n. s., vol. I, p. 227.

Damaije to corn, wheat, and timothy by Leucania unipuncta,

*Barxard, W. S. The army worm. Ithaca (N. Y.) Jour-

nal, 8 July, 1880.

Relates to Leucania unipuncta ; abundance of parasites.

*I)oDfjE, Robert. The army worm. Amer. Rural Home,

19 June, 1880.

Life history (compiled) oi Leucania unipuncta-,

Fletcher, James. XI. Ann. Rept. Ent. Soc. Ont., p. G7.

Mentions Ichneumon suturalis and Ichneumon paratus as

parasitic upon the army worm {Leucania imipuncta).

1881. *Thomas, C. Crop destroyers: The corn worm, chinch

bug and army worm. Farmers' Review, 18 August,

1881.

Thomas, Cyrus. 10th Report of the State Entomologist

on the noxious and beneficial insects of the State of

Illinois, ]). .0.
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1S81. Thomas, Cyrus. XII. Ami. Rep. Ent. Soc. Out., p. 12.

Mentions observations as to duration of life of army

worm.

*LiNTNER, J. A. The invasion of northern New York by

this destructive pest. Albany Evening Jour., 23 May,

1881, p. 3. Cultivator and Country Gentl., 2 June, 1881,

vol. XLVI, p. 359.

R-.iviiges of and mean.s aKiui'st [Cramius vuIfiivagelluH'].

*LiNTNBR, J. A. The *' army worm " invasion of north-

ern New York. St. Lawrence Republican, 8 June, 1881

,

vol. LI.

Ravages of NepheJodes rxolans ; habits and parasites of Leucaniu

unipuncta ; ravages and tneaus against.

*Fernald, C. H. Natural history of the army worm.

Zion's Herald, 7 April, 1881.

Deals with^ieHCrtHia toi'qnincta.

*Forbes, S. A. The army worm. Bloomington Panta-

graph, 28 July, 1881.

Ravages of Leiicauia unipuncta iu McLean and adjacent counties

natural history, injuries, and remedies.

Cook, A. J. XII. Ann. Rept. Ent. Soc. Out., p. IT. Men-

tions army worm as attacking corn in Mich.

Saunders, Wm. XII. Ann. Kept. Ent. Soc. Ont., p. 6.

Mentions damage done by army worm in the west, to-

gether with brief account of life history and remedial

measures.

*HiCKS, Edward. The worm on Long Island in 1880.

Cultivator and Country Gentleman, 9 June, 1881, vol.

XLVI, p. 345.

Ravages of Leitcania unipuncta on Long Island in 1880.

*McBryde, J. M. The army worm. Exper. Work Agric.

Dept. Univ. Tenn., 1881, pp. 200-203.

Account of an invasion of Leucania umpuncta in eastern Tennessee in

188L

*McBrydb, John M. The army worm. Exper. Work

Agric. Dept. Univ. Tenn., 1879-1881, pp. 76-84.

Account of the invasion of Leucania unipuncta in eastern Tennessee in

May and June, 1880.
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1881. *Periam, Jonathan. The army worm. Amer. Enc.

Agric, 1881.

Natural history of Leucania unipuncta.

*GoDiNG, F. W. " The army worm," Leucania unipuncta

Haw. Blackberry [111.] Blade, 28 July, 1881, vol. II,

p.l.

Raviiges and nieaus against Leucania toiijyuncta.

*LocKwooD, S. Account of the invasion of 1880 in New
Jersey. Kept. [U. S.] Commissioner Agriculture for

1881 and 1882, 1882 [January, 1883], pp. 101-106.

(Relates to the army worm.)

1882. Thomas, Cyrus. 11th Report of the State Entomologist

on the noxious and beneficial insects of ihe State of 111.,

p. 49.

*Fernald, C. H. More about the army worm. Maine

Farmer, 17 August, 1882.

*Webster, F. M. Observations on the army worm

—

Leucania unipuncta. Our Home and Science Gossip,

1882, January, February.

Character of infested fields in Illinois; number of broods; parasites.

*HowARD, L. O. The army worm. Huntsville [Ala.]

Democrat, 10 May, 1882.

hife, history of Leucania unijmneta ; notes on the appearance at Hunts-
ville in 1882.

*HowARD, L. O. The army worm. Chattanooga [Teun.]

Times, 12 May, 1882.

Corrects the local opinions in reference to Leucania unipuncta.

*HowARD, L. O. Curious habits of Metapodius femoratus.

Amer. Nat., July, 1882, vol. XVI, pp. 597-598.

Method of destroying larvaa of Jjcucania unipuncta and suspending their

bodies.

*HowARD, L. O. Report of observations upon the army

worm, 1881. Ann. Rept. [U. S.] Commissioner Agric.

for 1881 and 1882, 1882 [January, 1883], pp. 97-99. Re-

print: 3d Rept. U. S. Ent. Commission, 1883, pp. 132-

135.
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1882. CoQuiLLETT, D. W. 4th Ann. Rept. State Eutomologist,

111. Gives characters, enemies, ravages and remedies of

Leucania unipimcta.

Baynes-Rebd, Edmund. Ann. Rei)t. Ent. ttoc, Out., p.

50. Mentioned.

1883. Riley, C. V. Report of Ent. Soc, Ont., p. 10. Note on

time required for transformation of Leucania unipum'ta.

Forbes, S. A. Trans. Miss. Valley Hort. Soc. for 1883.

" Insects affecting the strawberry.'' Mentions Leucania

unipuncta.

*GoDiNG, F. W. Insects injurious to vegetation in Iowa.

Rept. Iowa State Agric. Soc. for 1882, 1883, pp. 322-329.

Reprint: Ancona, 111., Advocate Publ. Co., 1883, 11 pp.

General account of Anisopteryx \j=Palcacrita\ veniata, Clisiocampa

americana, Sclandria [—Monojyhadnus'] rnhi, Phyllojihar/a [—Lachno-s-

terna^ fiisca, Lenratiia unipuncta, Blissus Icucoptcrus, Doryphora 10-

lineata, Pionen ri»i08alis, and Picris rapas ; means against them.

1885. Riley, C. V. Proceedings Ent. Soc, Wash., II, p. 18.

Mentioned.

1887. Bethune, Rev. C. J. S. 17th Ann. Rept. Ent. Soc, Ont.

Remedies for Noxious Insects. Leucania unipuncta.

Bethune, Rev. 0. J. S. VII Ann. Rept. Ent. Soc, Out.,

p. 59. Brief account of remedial measures.

Danoky, J. E. Correspondent in Insect Life I, 375.

States that army worm was very abundant at Pensacola,

Fla., March 1.

Fletcher, James. Experimental Farms Report, Canada,

for 1887, pp. 16-17. Brief descriptions, injury done,

remedies. Illustrated.

1888. Fletcher, James. Experimental Farms Report, ('an

ada, pp. 50-51. Descriptions; life history; other army

worms. Remedies. Illustrated.

RiLE\', C. V, Insect Life, vol. I, p. 50. INlentioned.
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1888. Bruner, Lawrence. Insect Life, vol. I, p. G7. Mentions

army worm appearing in injurious numbers in oat field

near Custer, N. D., and Ft. Robinson, Neb.

*Webster, F. M. The army worm. Indiana Farmer, 23

June, 1888.

Predicts ravages of Leucania nnipmicta iu Indiana ; remedial measures.

Fletcher, James. 19th Ann. Kept. Eut. Soc, Ont., p. 0.

Mentions appearance in injurious numbers in several

localities in Canada. Brief mention of parasites.

Burnett Harvey S. Correspondent in Insect Life, vol.

I, p. 287. Appeared in greater numbers than ever be-

fore near Kendal, Orleans Co., N. Y., season of 1888.

1889. ^VEBSTER, F. M. Insect Life, vol. II, p. 258. Mentioned.

Webster. IMd, p. 56. Appearance in Indiana, spring of

1889.

TowNSEND, Tyler. Insect Life, vol. II, p. 42. Records

appearance of army worm in Mich., in 1881. Many

fields of grain destroyed, especially oats.

Howard, L. O. Insect Life, vol. II, p. 222. Advantage of

irrigation as a means against army worm.

Miller, I. M. Correspondent in Insect Life, vol. II, p. 77.

Gives experience with army worm—first found iu field

of rye.

1890. Moffat, J. Alston. 21st Ann. Rept.. Ent. Soc, Ont., pp.

51-54. Refers to and gives reprint of W. H. Ashmead's

account of outbreak in Maryland. Mentions Apantclcs

mutiloris Walsh, as parasite upon (Ashm.).

Harrington, W. Hague. Ihid, p. 67. Mentions Ophion

purgatum as parasite of army worm.

Webster, F. M. Insect Life, vol. Ill, p. 112. Notes on

army worm in Indiana during season of 1890. Not un-

usually abundant, except in Southern part.

Ashmead, Wm. H. Insect Life, vol. Ill, pp. 53-54. Brief

account of outbreak iu Maryland.
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1891. Riley and Howard. Insect Life, vol. IX, p. 157. Army-

worm moth sent from Jamaica by T. D. A. Cockerell.

Riley, C. V. Insect Life, vol. Ill, p. 182. Mentioned.

Riley. Ibid. p. 478. Mentioned.

1892. Osborne, Herbert. Insect Life, vol. V, p. 112. Note on

outbreak of army worm in Muscatine Co., Iowa, in 1892.

1893. Riley and Howard. Insect Life, vol. VI, p. 41. Note

from correspondent Dr. G. A. Hawkins, Toano, James

Co., Virginia, reports that July 17 army worms were

abundant in field of millet. Ibid. Note from Mr. T. D.

A. Cockrell stating that Aug. 9, Leucania untpuncta was

present near Las Oruces, N. M., in the larva state in

millions.

Riley and Howard. Insect Life, vol. VI, p. 37. Note

from correspondent Edw. H. Thompson, Government

Entomologist, Tasmania. Mentions army worm as one

of the principal insect enemies in Tasmania.

Webster, F. M. 24th Ann. Rept. Eut. Soc. Ont., p. 89.

Briefly mentioned as being destructive in one brood only.

Smith, J. B. Insect Life, vol. VI, p. 150. Mentioned as

being destructive through one brood only.

1894. Fletcher, James. Experimental Farms Report, Canada,

p. 192. Brief descriptions; life history; notes from cor-

respondents relating to army worm remedies.

Riley, C.V. Insect Life, vol. VI, p. 222. Mentions finding

living specimens of army worm in some cereal from

Mexico on exhibition at the World's Fair.

Riley and Howard. Insect Life, vol. VI, p. 348. Notice

of publication of circular on army worm by U. S. Dept.

Agr., Div. Ent.

Riley and Howard. Ibid, p. 374. Reports from corre-

spondence show that army worm appeared in several

localities in the eastern states.

Howard and Maklatt. (?) Insf^ct Life, vol. VII, p. 269,

General Notes. " The army worm in 1894." Gives brief

review of the appearance of army worm in U. S. in 1894.
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1894. Howard and Marlatt. (?) Insect Life, vol. VII, p. 279.

Note from correspondent, Mr. Frank M. Jones, of Wil-

mington, Del., mentioning abundance of army worm

moths taken while collecting at electric lights.

1895. Cockerell, T. D. A. Insect Life, vol. VII, p. 207. Brief

note on army worm in New Mexico. " Did considerable

damage last year " (1894).

1896. Slingerland, M. V. Rural New Yorker, vol. LV, p. 495.

Brief general account of life history and habits; pre-

ventive and remedial measures. Illustrated.

Slingerland, M. V. Ihid, p. 846. " Next Season's Crop

of Army Worms." Concludes that 1897 will not be an

army-worm year. A tachina fly parasite. Illustrated.

LiNTNBR, J. A. Country Gentleman, LXI, p. 552. *' The

Army Worm." Brief statement of extent of outbreak

in New Y'ork State; preventive and remedial measures.

LiNTNER, J. A. Ihid, p. 574. Further notes on the rav-

ages of the army worm in New York State, together

with remedial measures.

LiNTNER, J. A. Ihid, p. 606. " More about the army

worm." Letter from E. J. Preston, Orchard House,

Amenia, Dutchess Co., N. Y., giving experience with

ditching as preventive measure for army worms; also

other preventive and remedial measures.

Lowe, V. H. Bui. 75-, New York Agrl. Exp. Station.

Brief general account; preventive and remedial meas-

ures. Illustrated.
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EXPLANATION OF PLATES.

Plate LII. Cabbage Looper:

Fig. 1. Photomicrograph of the egg. Magnified ap-

proximately 20 diameters.

Fig. 2. Female moth. Natural size.

Fig. 3. Male moth. Natural size.

Fig. 4. One of the worms feeding on a cabbage

leaf. Natural size.

Fig. 5. Three of the worms, showing dorsal, ven-

tral and side views. Twice natural size.

Plate LIII. View of field on Upper Chester meadows, showing

how the poisoned bran bait was applied after the

cutworms became scattered throughout the field.

Next to the woodland the onions are eaten out by

the cutworms until the ground is as clean as if

recently plowed.

Plate LIV. View in same section as Plate II, showing how

the onions are cut out by cutworms along the

ditches. The onions to be seen in the field were

saved by the use of the poisoned bran bait.

Plate LV. Birds-eye-view, showing how the fields are divided

into various sizes by ditches.

Plate LVI. A perfect onion field on " Black Soil," with uncul-

tivated swamp on right back-ground.

Plate LVII. View of the fields on the so-called " Gray Soils."

In the ten or twelve fields shown here a few

onions are left in the foreground, and also in the

field where the two distant figures are standing.

All the fields had been sown to onions.

Pinto LVIII. The remains of an onion field on the "Semi-gray

Soils." A few onions are to be seen at the far-

ther end of the field.
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Plate LTX. View showing the grass and weeds on fields after

the onions haA'o been gathered.

Plate LX. Onion Cutworms:

Fig. 1. Moth or inilh-r of the "Dark-sided Cut-

worm," Carncades mcssoria— natural

size.

Figs. 2 and 3. Dorsal and side views of full grown

worms. Twice natural size. The dark

band on side of body is not distinct, as

the iigures were photographed from al-

I

coholic material.

Fig. 4. Female and male, one not expanded, of

Carneades iUata? Natural size.

Plates LIII and LIV. Views of the Upper Chester meadows,

taken May 27, 180 G.

The remaining plates are views from Florida and

Big Island meadows, taken elune 12, 1896.



REPORT OF THE ENTOMOLOGISTS.

PART II.

F. A. SIRRINE.

I. MISCELLANEOUS NOTES OF THE SEASON.

Summary.

(1) The results indicate that cucumber vines can not be pro-

tected from the attacks of the striped cucumber-beetle by using

poisoned Bordeaux mixture or even poisoned resin-lime mixture.

(2) The Colorado potato-beetle will not feed on potato vines

that have been thoroughly sprayed with Bordeaux mixture.

Probably potato vines which have been thoroughly sprayed with

Bordeaux mixture are free from the attacks of the flea-beetle

because the mixture is just as distasteful to them as to the Colo-

rado potato-beetle.

(3) The indications are that the squash borer can be controlled

entirely by cultural methods. The methods recommended are

as follows: Harrow in the fall, but do not plow, the fields on

which the squashes have been raised. When ready to use the

ground in the spring plow at a uniform depth of six or eight

inches, turning the soil as completely as possible. Do not re-

plow until the following fall. As far as possible throughout the

summer give shallow cultivation to the old squash field.

(4) In sections where the onion thrips is destructive to onions

it is recommended that a few rows of set-onions be planted on

the margins of the fields, and that these be sprayed every week

or ten days with kerosene emulsion, whether the work of the

thrips is to be seen or not.

(5) Where the red spider has occurred on raspberries in in-

jurious numbers, it is recommended that the leaves be raked

and burned in the fall, and, as an extra precaution, that the

canes be sprayed about April 20 with a solution of whale oil

Roan or with kerosene emulsion.
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Test of Spraying Mixtures for the Striped CucuMBER-BEBTua

June 12. Several rows of cucumber vines, which had. only one

leaf besides the seed leaves, were sprayed with poi-

soned Bordeaux mixture. A number of rows which

were nearly ready to run were also sprayed with the

same mixture. Only the tops of the leaves were

reached, hence the work was poorly done.

June 13. No dead beetles to be found; no apparent injury to the

plants.

June 14. Heavy rains. Bordeaux mixture all washed off.

June 16. Resprayed the above vines, spraying once from each side

and once on top of the row, with same mixture as

used on the 12th inst.

June 17. Heavy rain.

June 18. No dead beetles to be found, but apparently the live

beetles are not as numerous around the sprayed as

they are around the unsprayed vines.

June 20. Still no dead beetles to be found around sprayed vines.

June 20. Sprayed with a poisoned resin-lime mixture a number

of vines, both small and large, which had not been

previously sprayed.

June 22. No dead beetles to be found around the vines sprayed

June 20, but they avoid these about the same as they

did those that were treated with Bordeaux mixture

Although the beetles appeared to avoid the leaves to

which the above mixtures were applied, they were

not prevented from working in the loose earth at the

base of the plants. Hence these tests indicate that

the above mixtures will not kill cucumber-beetles or

even prevent them from depositing their eggs on the

vines.

Test of Spraying Mixtures for Colorado Potato-beetle.

July 2. Sprayed some rank growing potato vines with Bordeaux

mixture. Placed the vines in cage and put about fifty

young Colorado potato-beetles on the vines.

39
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July 6. These beetles all starved to death. None of the vines

were eaten. In fact, the beeth's would not stay on the

vines.

July 7. Repeated the above experiment with fresh vines and a

new supply of beetles.

July 12. Beetles all dead. Plants not eaten. Beetles left the

plants and starved to death.

This test was repeated the third time with the same

results.

These tests indicate that the virtue of Bordeaux mixture as an

insecticide lies principally in the fact that it is obnoxious to some

insects and not necessarily poisonous to them. The tests on cu-

cumber vines indicate the same thing. Also the tests of Bor-

deaux mixture against the potato flea-beetle indicate the same.

No one who has tested this remedy has ever reported seeing one

of the potato flea-beetles dead.

The tests of Bordeaux mixture on cabbage against the cabbage

worms also indicate that this mixture is obnoxious to them and

not necessarily poisonous.

Test of Cultural Measures for the Squash Borer.

A description of this pest [Melittia ceto Westw.), its habits

and life history, together with remedies, were given by Mr. Lowe

in Bulletin No. 75 and in the Thirteenth Annual Report of the

New York Agricultural Experiment Sta;tion.

During the past two years a few facts in regard to the use

of cultural measures against the squash-borer have been ob-

tained.

During November, 1894, a number of cocoons (winter stage)

of the squash-borer were gathered. Thirty-six of the cocoons

were placed in the bottom of a six-inch pot. The pot was then

filled with dirt and buried so that the top was level with the sur-

face of the ground. Twenty-four cocoons were placed on top

of a pot which had been previously filled with dirt and plunged

full depth into the ground. Both pots were fitted with lantern

globes the tops of which were closed with cheese cloth. They

were placed in the open field. From the cocoons placed on the
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surface of the ground the moths or millers commenced to issue

July 22, 1895. Eight of these cocoons gave out good, active

moths; sixteen never issued. Of those buried six inches deep

thirty moths issued from the cocoons; six did not issue. Not

one of these thirty moths succeeded in reaching the surface of

the ground.

The above tests were repeated again in November, 1895, with

slight variations, as follows:

Pot 1. Twenty-four cocoons buried four inches deep in sand.

Pot 2. Twenty-four coeoons buried four inches deep in black

dirt.

Pot 3. Twenty-four cocoons buried six inches deep in sand.

Pot 4. Twenty-four cocoons buried six inches deep in black

dirt.

Pot 5. Twenty-four cocoons buried eight inches deep in sand.

Pot 6. Twenty-four cocoons buried eight inches deep in black

dirt.

All pots were covered with lantern globes and buried so that

the tops were level with the surface of the ground. All were

buried in the open field.

On July 20, 1896, pot No. 3 was taken up and the contents

emptied out. It was found that none of the moths had issued

from the cocoons. The soil and cocoons were replaced without

reference to depth. By October 10th seventeen moths of pot 3

had issued and reached the surface in good condition. In pot

No. 2 two moths had issued and reached th^ surface of the soil.

It was found that the black dirt had shrunk away from the sides

of pot No. 2. None of the moths in any of the other pots,

whether in sand or black dirt, ever reached the surface of the

ground, although numbers of them issued from the cocoons.

These tests tend to prove that if old squash fields are plowed at

a uniform depth of six inches in the spring or even in the fall,

and not replowcd when planted, the number of squash-borers

will be greatly reduced. The squash-borer is widely distributed

to all parts of the Ihiited States, but we rarely hear of it occur-

ring in any injurious numbers except in gardening districts.
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Usually in gardening sections tlie land is plowed in the fall, then

replowed in the spring. This method furnishes the best possible

protection to the winter form of the squash-borers, burying them

deep enough so that freezing and thawing does not injure them,

then turning them up to the warm sun in the spring. As a re-

sult, they issue earlier than they would if left buried even four

inches deep. Where they issue early they attack the squash vines

before the latter commence to run.

Onion Thrips.

This pest {Thrips tabid Lindemann) was described and figured

in Bulletin No. 83, also in the Thirteenth Annual Report of the

New York Agricultural Experiment Station, as being destructive

to cabbage plants on Long Island.

During the past year it has done some damage to cabbage and

cauliflower in seed beds, but it has been most destructive to the

onion crop on Long Island.

On July 15th, Mr. Geo. W. Hallock, of Orient, N. Y., wrote that

some insect was ruining the onion crop. The fields were in

spected on the following day. It was evident that some of the

fields were entirely ruined by this pest. The thrips were scat-

tered over the remaining fields to such an extent that in order

to make any headway against them it would be necessary to

spray all of the fields. As the majority of the onions were nearly

mature, such a procedure was not warranted. It was found that

the thrips had first attacked the set-onions. After the latter

were mature, they had migrated to the seed-onions.

The latter fact should be taken advantage of in fighting this

pest. By planting a few rows of early set-onions around the

margins of each fi(^id and keeping them thoroughly sprayed

throughout the onion season this pest can be kept within bounds.

The trap onions should be sprayed at least once each week with

kerosene emulsion. The stock emulsion of kerosene diluted with

nine parts of water will be strong enough to use on onions. This

onion-thriijs feeds on a great variety of plants and is constantly

migrating into the onion fields from adjoining fields and weed
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patches. If they were confined to onions and cabbages as food

plants, it would not be necessary to spray so often, in fact, it

would be cheaper to spray the whole field once or twice; but, as

they are not, the method of using set-onions will prove to be the

cheaper.

This pest did not occur in destructive numbers on the Orange

county onion fields.

Red Spider.

Early in June, 1896, I received a letter from Mr. W. D. Barns,

of Middle Hope, N. Y., stating that the young upper shoots of

the raspberries were being destroyed by an aphis, or by a

spider. Later in the season he sent us some of the infested

leaves. The trouble proved to be the work of the grayish-green

form of the " Red Spider " {Tetranychus telarius, var,).

This pest has surely been on the increase on out-of-door plants

for the past three or four years. Whether a series of compara-

tively dry seasons has favored their increase or whether some

other conditiohs foster them, is a question.

Spraying with kerosene emulsion was recommended by some of

the fruit-growers in the vicinity of Middle Hope. The emulsion

would undoubtedly work well on some plants, but with this sub-

stance it would be a hard matter to reach the spiders on the

leaves of raspberries, for the simple reason that the spiders are

too well protected by the rough, hairy surface of the raspberry

leaves. The kerosene emulsion was undoubtedly the best rem-

edy that could have been applied at the time the trouble was

first discovered, June 10.

From what has been seen of the habits of this pest, it is believed

that the majority of their winter eggs are deposited on the leaves

instead of on the stems, as is the habit of the true "Red Spider."

Careful examination of raspberry canes from infested fields,

kindly furnished in December, 1896, by Mr. C. Gr. Velie and Son, of

Marlborough, N. Y., showed no trace of the eggs on the canes.

They have been observed the latter part of April under oak and

chestnut trees, swarming over the grass and ascending the trunks

of the trees.
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Hence, we would recommend the raking and burning of the

leaves, in the infested raspberry fields, in the fall or early in

April. As an extra precaution the canes shonld be sprayed

about April 20 with a solution of whale-oil soap, or with kero-

sene emulsion.

II. THE PEAR MIDGE.

Diplosis pyrivora Riley.

No evidence of the spread of the pear-midge to new localities in

this section (Second Judicial Department) was obtained the past

year. The midges were i>lentiful enough in some localities to

prevent the setting of any fruit on the Lawrence pears, and the

yield was small on the Bartletts.

Results obtained from methods of treatment tested, make it

necessary to repeat part of the results given in the report for

1895. The tests have been carried on in three separate localities.

During the spring of 1804 Mr. J. R. Cornell commenced the

work at Newburgh, N. Y., as did also Mr. S. B. Heusted at Blau-

velt, N. Y.

Experiments at Nbwrurgh.

Mr. Cornell has two orchards, which consist principally of

Lawrence pears. About April 10, 1894, Mr. Cornell sowed kainit

(a German potash salt, sold by the German Kali Company) in one

of his orchards at the rate of 2,000 pounds per acre. He also

cultivated this orchard. The older of the two orchards Avas not

cultivated or treated with kainit.

At Newburgh, on April 19, 1895, traps made of cheese cloth

were placed under Lawrence trees which were known to have

been infested with the midge the previous year. One trap was

placed in the orchard which had been cultivated and fertilized

with kainit at the rate of 1,500 to 2,000 pounds per acre about

April 10,1894. Another trap was placed under a tree around which

kainit had been sown at a rate of over 2,000 pounds per acre a

few days (April 15) before the trap was set. A third trap was

set in the old uncultivated orchard where no kainit had been

applied.
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These traps covered about 4 square feet of surface. They were

made by inserting two barrel hoops into the ground in such a way

that the hoops met at the centre and formed an arch like the

centre-arch of a croquet set. The cheese cloth was placed over

these and fastened to the ground at the edges by covering with

dirt.

Some of the midges were noticed flying to the flower buds the

(lay (April 19) the traps were set.

These traps were examined by Mr. Cornell on April 27. The

midges were so numerous under each of the traps that no esti-

mate of the difference, if any, could be made.

When the infested fruit was examined, May 9, 1895, there

was a slight difference in favor of the treated orchard in the

amount of damage done by the midges. In fact, there was no

fruit to speak of on the Lawrence trees in the old untreated or-

chard, while in the young orchard, which had been treated with

kainit, there was about one-fourth of a crop.

During June. 1S95, Mr. Cornell made a second application of

kainit to the young orchard, using about the same amount as

on the previous year. The main difference in the treatment this

year was that the kainit was sown at the time the young pears

were dropping to the ground.

At Newburgh, Aj)ril 18, 1806, five traps were set in Mr.. Cor-

nell's orchards. Two were placed in the young orchard which

had received applications of kainit two years in succession; one

was placed under the tree which was treated with kainit, April

15, 1895, and two were placed in the old untreated orchard.

Under one of the latter traps, the sod was spaded over to a uni-

form depth of four inches before setting. Some of the midges

were noticed issuing about noon on the same day the traps were

set. The traps were examined on .\pril 21. We found that

where kainit had been applied, even where it had only been ap-

plied once, there was only one midge under these traps to where

there were five hundred under the traps over untreated ground.

In the case where kainit was only applied one year the tree was

somewhat isolated, so that too much dependence cannot be placed
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on this. In the old orchard where the ground was spaded deep,

to test the effect of burying the cocoons or resting stage of the

midge, the difference in the number of midges under the traps

was so slight no estimate could be made.

These orchards were examined again June 4, 1896. Only about

one-tenth of the fruit on the young orchard was found to be in-

jured by the midge maggot. But the same conditions were found

in another young orchard which had been cultivated in 1895, but

had received no dressing of kainit. In the old orchard, possibly

one-tenth of the pears were not injured.

In the young orchard which had received constant and clean

cultivation, but where no kainit had been applied, there were a

few large Lawrence trees. These all yielded a fair crop the past

year. From one of the trees Mr. Cornell picked six barrels of

fine pears.

Experiments at Blauvelt.

As already stated a parallel test of remedies was conducted at

Blauvelt, N. Y. During the spring of 1894 Mr. S. B. Heusted

sowed muriate of potash at the rate of 1,500 pounds per acre

around a Tyson pear tree that had been badly infested with pear

midge. On April 19, 1895, a cheese cloth trap was placed under

this tree. At the same time we thoroughly drenched with kero

eene emulsion the ground under some Bartlett trees that had

been infested the previous year. A trap was placed over the

drenched ground and another trap was placed under a Bartlett

tree that had not been treated with any substance. All the or-

chard had been cultivated the previous year and sown to rye.

So few midges appeared under any of these traps that no con-

clusions could be drawn.

Experiments at Queens.

On June 20, 1895, a test of salt was started at Queens, N. Y.,

on the orchard of Mr. N. Hallock. Both table-salt and cracked

rock-salt were sown under infested trees at the rate of one bushel

per square rod of surface.
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April 15, 1896, four cheese cloth traps were set in Mr. Halloek's

orchard. Two were set where salt had been applied, June 20.

1895; one was placed over ground that had not been treated in

any way; and the fourth was placed over ground which was

Hpaded at a uniform depth of four inches.

These traps were examined on April 18, 1896, by Mr. Hallock.

He found the midges were more numerous under traps on un

treated ground than under those on the treated ground.

Personal examination of the traps at Queens, April 28, showed

N'ery slight difference in the number of live midges under traps

or treated and untreated ground. All were females.

Notes.

As already stated the midges were found flying April 19, 1895,

at Newburgh, N. Y., and again in 1896, at the same place they

were noticed to be rising from the ground, collecting on the bod-

ies of the trees and pairing April 18, 1896.

Early in April, 1896, soil was taken from beneath trees which

were infested the previous year, and taken into the laboratory.

No midges issued from this soil until the ISth of April. They

were found under the traps at Queens, N. Y., April 19, 1896.

This indicates that forwardness of the trees and the difference

in locality makes but little difference in the time of the issuing

of the midges. It was a marked fact that Lawrence pears on

Long Island were from a week to ten days later in starting and

flowering than those at Newburgh, N. Y. Ever since the " Midge
*'

was first discovered in this country it has shown a decided pref

erence for the Lawrence pear. This preference has been sup-

posed to be due principally to the difference in the flowering peri-

ods of the different varieties. However, at Newburgh, N. Y., the

past season the difference in the flowering periods of the Law-

rence, Bartlett and Kieffer was so slight as to be indistinguish-

able. The most marked character in the Lawrence was that the

floral envelopes did not cover the stamens and stigmas, as in the

other varieties, before it was time for them to open naturally.
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This condition was most noticeable in the old uncultivated or-

chard. Another noticeable fact was that in most cases in the

rultivated orchards, it wass the ceulral flower of each spur that

was most apt to be affected.

During the spring of 1896 crude petroleum, crude carbolic

acid and chloride of lime were tested to determine their value as

repellants for the pear-midge. These substances were placed in

phials, a dozen phials of each substance being used. Each sub-

sUince was placed in a separate tree, the phials being distrib-

uted to different parts of the tree. These substances failed to

give the desired results, but, possibl.y. the failure was due to the

fact that the midges had commenced to issue a few days before

the substances were placed in the trees.

While working with the pear-midge at Meriden, Conn., in 1884

and 1885, Dr. Uiley bred a species of Plati/gaster from the midge-

iufested pears. These were apparently parasites of the midges.

What was probably the same species of Platygaster was observed

the past season, April 21, 1896, industriously depositing their eggs

in the unopened pear flowers, but we did not succeed in breeding

them from infested pears collected the latter part of May.

CONCLTTSIONS.

The tests made show that there is a decided gain in the use of

kainit. The question to be solved is, How long will an orchard

stand the application of a potash salt at the rate of from 1,500 to

2,000 pounds per acre, especially an orchard on a tenacious clay

soil? Another! question is, Will not the plowing of the orchard

in midsummer be just as discouraging to the midge as the appli-

cation of the potash salt? The indications thus far are that

thorough cultivation is far preferable to the application of salts.

There is a certain amount of danger in using the potash salts,

what their effect on the trees will be being an open question.

In Mr. Cornell's orchard where kainit was applied blight was

very bad, but blight has been quite marked in most places in this
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section the past two years — a thing which has been unknown

heretofore. The application of common salt must be tested more

thoroughly, as must also muriate of potash before any con-

clusions can be drawn as to their use.

Our obseryations indicate that the midges issue in this locality

from April 15 to Api-il 30. They pair as soon as they rise from

the ground, deposit their eggs and j'^i'ish within twenty-four

hours.



III. NOTES ON ( ABBAGE PLUSIA AND BEMKDiKS
FOR THE SAME.

Plusia Brasswa\

Summary.

The cabbage plusia, better known as the eabbage-looper, is the

worst pest known on lettuce in forcing-houses. The most practi-

cal means of preventing its work on lettuce is to keep the venti-

lators closed with mosquito netting. We succeeded in killing

this pest on cabbage in the open field hy the use of a poisoned

resin-lime mixture, also with a ])(>isoned Bordeaux mixture to

which the resin mixture had been added. The resin-lime mix-

ture not only, proved a success for making Paris green or London

purple adhere to cabbage and related plants, but it was found

that by its use the poison could be made to adhere to the under

surface of the leaves where it was impossible for it to be washed

off by rains. :'

Introduction.

This pest is better known in this section as the " Cabbage

Looper " and the adult form as the " Cabbage Moth " or " Miller."

The history, habits, food plants, etc., of this pest have been

given in Bulletin No. 83 and in the Thirteenth Annual Report of

the New York Agricultural Experiment Station.

As the amount of damage done by this pest is increasing each

year in this section we are warranted in calling attention to its

work again. Furthermore, a certain amount of success has been

obtained in the remedies tested, hence part of the facts already

given will bear repeating.

Injuries and Remedies in the Greenhouse.

This " Cabbage Looper " is a marked greenhouse pest. The

*' moths " or " millers " lay their eggs on many of the plants

before the latter are taken into the houses, but they usually prove

more troublesome by getting into the houses throunh the venti-
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lators. They fly into the houses on cloudy days and late in the

afternoon or early evening. They are very destructive to chrys-

anthemums, cutting off the flower buds, also to smilax, but they

usually do the largest amount of damage in lettuce houses and

especially to lettuce in cold frames.

The most practical remedy thus far found for use in forcing-

houses and cold-frames is the keeping of all ventilators closed

with mosquito netting. In cases where the eggs and caterpillars

are carried in on the plants when transplanted, the most practical

means is hand-picking. A sharp lookout should be maintained

for the castings on the leaves and for eaten leaves. When the

latter are found a careful search will generally result in finding

the caterpillar trying to mimic a leaf petiole.

In the Field,

It is when this pest occurs in destructive numbers in the field

that it passes beyond all control by methods of cultivation and

})reventive measures. In the open field they are more destructive

to cabbage and related plants, such as cauliflower, Brussels

sprouts and rutabagas, which have a smooth leaf surface, than to

any other crop. The caterpillars usually feed on the under sur

face of the leaves. They can travel quite rapidly, and if they

find any foreign substance on the leaves, especially the upper

leaves of the cabbage, they travel to other parts of the plant, and

even to other plants. They are far more particulai' about what

they eat than is the " Imported Cabbage-worm.''

The " moths " or " millers " are swift flyers. As already stated,

they fly principally on cloudy days and early in the evening,

hence can not be captured as easily ;(« can tlip '' Imported Cab-

bage-butterfly.''

From their peculiar habits of feeding, it is impracticable to use

Paris green in the dry form, the same as used on potatoes for

the '* Colorado potato-beetle." Beside, if rain follows the appli-

cation of dry poison to cabbage and its related smooth-leaved

plants, the time and material are practically thrown away.
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During the past two years an efifort has been made to find some

substance that would aid in making poisons adhere to the leaves

of cabbages and rutabagas. It is known that Bordeaux mixture

does fairly well, provided it can be made to adhere uniformly

to the surface of the leaves when applied. It is also known that

soap suds forms a film on the leaves which adheres well until a

rain occurs. .

Resin-lime Mixture.

The best substance tried is a resin mixture which has been

used on the Pacific coast, and to some extent in other parts of

the country, against scale insects. This resin mixture is in real-

ity a liquid resin soap. It is made by dissolving a definite quan-

tity of resin in oil and water, and then saponifying it with potash.

The formula as usually given is:

Pulverized resin, 20 pounds.

Fish oil, 3 pints.

Caustic soda or potash, 5 pounds.

Water, 100 gallons.

A mixture as strong as this is not needed, and, as a large quan-

tity of the mixture is rarely needed, the following formula is a

more convenient one:

Pulverized resin, 5 pounds.

Fish oil, or any cheap animal oil, 1 pint.

Concentrated lye, 1 pound.

Water, 5 gallons.

It takes about two hours to make this mixture. The oil and

resin should be placed in a kettle and heated slowly until the

resin is softened, then add one gallon of hot water, after which

the solution of potash or concentrated lye should be carefully

added. The mixture should be stirred while adding the lye.

The concentrated lye should first be dissolved, according to direc-

tions given on the can for making hard soap. After the lye has

been added, add four more gallons of hot water and allow to boil

until the mixture will mix with cold water, making a clear amber-

colored liquid.



Nrw York Agricultural Experiment Station. 628

To prepare for use : To evei'y gallon of this resin mixture, made

according to the second formula, add four gallons milk of lime,

sixteen gallons of water and four ounces of Paris green. To dis-

tinguish this mixture from the resin mixture we will call it

resin-lime mixture.

The milk of lime is made by slaking a quantity of stone lime

and adding enough water to make a thin whitewash. About

one-half pound of stone lime will make four gallons of white-

wash, depending on quality of stone lime used. When the lime

is added to the resin mixture the latter flocculates, or forms a

suspended form of hard soap in the water. The Paris green, or

London purple, whichever is used, adheres to the flocculated

mixture and does not settle to the bottom. If an excess of lime

is added to the mixture it will settle and will also clog the

nozzles of the spraying apparatus. It is always best to have a

slight excess of the resin mixture, as it aids in forming a soapy

film on the surface of the leaves, which holds the particles of

lime and poison until the lime dries.

This poisoned resin-lime mixture will stick to the under as

well as to the upper surface of the leaves. Two or three heavy

rains are often required to remove all of it, even on the upper,

exposed portions of the leaves. The main disadvantage in using

this mixture is that at times it gums up the valves, especially

rubber ball valves, and the packing of the plunger of the spraying

outfit so that they have to be renewed or cleaned frequently.

Apparently this trouble is more likely to occur if the resin is not

thoroughly saponified.

An excess of Paris green is recommended for two reasons.

First, it is thought that the lime counteracts the action of the

poisoo. Second, cabbage and related plants can not be drenched

without wasting the material, and as only a slight film of the

mixture adheres, it is necessary to have it carry all the Paris

green it possibly will.

If the first formula given is preferred, enough water Should be

added to make 400 gallons; then all that is necessary is to add

lime and Paris green in the right proportions to the amonnt of

resin mixture used.
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The best time to apply the resin-lime mixture is when the

plants have only five or six leaves; theii, if necessary, follow with

two more applications to the top lea^'es before the heads are

one-half formed. This mixture should not &e used on cabbage aftei-

the heads are two-thirds formed.

Experiments.

The following tests of the poisoned resin-lime mixture have

been made. The tests were made on two separate farms, one-

half acre of cabbage being used on each farm.

The first test was made on medium late cabbage, a mixture of

Savoy, Red Dutch and Flat Dutch, part of whioli had commenced

to head.

August 26—1. Sprayed six rows with the poisoned resin-lime

mixture.

2. Sprayed six rows with Bordeaux mixture.

3. Sprayed six rows with poisoned Bordeaux mix

ture.

4. Sprayed two rows with poisoned resin mixture.

5. Sprayed two rows with a poisoned Bordeaux

mixture plus resin mixture.

Note—The Bordeaux mixture used alone adhered only in the

folds of the Savoy cabbage. Where the resin mixture was com-

bined with the Bordeaux mixture it adhered as well as the resin-

lime mixture.

September 4. Resprayed the above field, api^ying the same sub-

stHuces and in the same manner.

Note.—The cabbage on Nos. 1 and 5, have nearly perfect foli-

age. Only a few cabbage loopers to be found and practically

none of the imported cabbage-worms. No distinguishable differ

ence between cabbage on No. 2 and on check. All badly eaten

and both kinds of caterpillars numerous. Condition of test No.

3 little if any better than No. 2.

On August 31 the owner of the above field treated an adjoining

field with salt. When examined September 4 not a dead worm
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could be found on the whole field, nor did this salted cabbage

ever look any better than did the check to our tests.

The second test was made on very late cabbage, the majority

of which had only five or six leaves thrown out.

August 29—1. Sprayed two rows each of Savoy and Flat DutcV.

cabbage with the poisoned resin-lime mix-

ture.

2. Sprayed two rows eacli of Savoyand Flat Dutch

cabbage with Bordeaux mixture.

3. Sprayed five rows each of Savoy and Flat

Dutch cabbage with a combined mixture of

resin and poisoned Bordeaux mixtures.

Note.—Examined tests on August 31. Where No. 2 was used

alone found no dead worms of either cabbage-moth or of the

imported cabbage-butterfly. Very few live worms were found

on either variety of cabbage where Nos. 1 and 3 were used. Ex-

amined again September 4, after a heavy rain. To all appear

ances there is very little difference between the adhering quali-

ties of Bordeaux mixture and the resin-lime mixture.

There were about five acres of cabbage in the field used. On

September 1 the owner of the field treated all but the one-half

acre on which we were testing mixtures with Paris green mixed

with flour. When examined September 4th no dead cabbage

loopers could be found where he had applied the dry powder.

He had, however, succeeded in killing a large number of the

imported cabbage-worms. On September T7 the field which

was sprayed August 29 was resprayed, the same substances

being applied to the same number of rows of each variety of

cabbage. When this second spraying was given no attempt was

made to spray the lower outside leave«. as they were still pro-

tected by the first spraying, at least where the resin mixtures

were used.

September 29. Although after two rains there is little differ-

ence to be seen between the amount of Bordeaux mixture (No. 2!

and resin-lime mixture still adhering to the leaves, there is a

marked difference to be seen in the leaves themselves. The leaves

40
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of the plants where the poisoned resin-lime mixture was used

were nearly perfect, while where the Bordeaux mixture was used

the leaf surface had been about one-half eaten awaj. Where

the poisoned resin and Bordeaux mixture combined was applied

the leaves were as perfect as where the poisoned resin-lime mix-

ture was used. This indicates one of two conditions: First,

there must be enough of the resin-lime mixture adhering to the

under surface of the leaves and not visible to kill the WM)rms, or

there is an invisible lilni oti the upper surface holding poison

enough to do the work.

A tinal coniparJson of the tests was made (Jctober 19. A\'here

tihe poisoned resin-lime mixture and poisoned Bordeaux mixture

plus resin mixture were used, the cabbage has formed heads that

are worth saving.

The difference between the sprayed portion of the field and the

portion that was treated with dry Paris green and flour was not

marked until after the Second spraying, September IT. This

would indicate that the second spraying was made at the proper

time to kill the last brood of the imported cabbage-worms.

At this time (Oclobei- 10) the difference noted September 29

is still noticeable. The leaves of the cabbage sprayed with th(?

poisoned resin-lime mixture are nearly perfect, while those of the

cabbage sprayed with Bordeaux mixture are about one-half de

voured. The difference was so marked that it could be seen the

whole length of the field.

It was estimated that one man could prepare the poisoned

resin-lime mixture and spray about two acres a day with a knap-

sack sprayer. Hence the principal expense would be the time

and Paris green. The results showed that, to be complete, at

least two applications of the poisoned resin-lime mixture must

be made to control the cabbage-^looper. The first application

should be made while the plants are small; best while the outer

leaves are in such position that both sides can be reached by

the spray. A second spraying should be given about the time the

heads begin to form. Where all the damage is being done by the

imported cabbage-worm alone, one spraying with tliis mix-
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ture during the fall will answer. Possibly the use of the dry

Paris green and flour would answer fairly well provided it could

be applied at the right time. With the poisoned resin mixture

it is not necessary to wait and watch for the right time. This

can be applied as soon as the plants are large enough and be

there ready for the first " worm " that tries to make a meal of the

plant. The poisoned Bordeaux mixture can be used with the

resin mixture in place of using lime.

Miscellaneous tests.—Duiini; .June. ISO."), we sprayed a number

of elm trees in nursery row with the poisoned resin-lime mix-

ture. Both sides of the leaves were thoroughly wetted with the

mixture. This test was made against the " Elm Leaf Beetle."

No other spraying was given throughout the season, but the foli

age remained nearly perfect while that on adjoining unsprayed

trees was ruined by August 1.

On September 13, 1895, a small patch of rutabagas which were

being devoured by the imj)orted cabbage-worm Avas sprayed with

the poisoned resin-lime mixture. The patch was examined Sep-

tember 6 and no live worms could be fbund. No evidence of their

getting a foothold in this patch was seen again during the fall.



III. NOTES ON REMEDIES FOR CUTWORMS.
Summary.

The most destructive i)ests of the onion crop are cutworms.

The '' Dark-sided Cutworm " has caused the most damage to the

onion crops of Orange county during the past two years. This

same species of cutworm destroyed a large percentage of the

onion crops in 1885 and 188G. It is estimated that at least 40

per cent, of the crop was ruined the past year. It was found

that dry bran or middlings mixed with Paris green at the rate

of one pound of Paris green to fifty of bran, or thirty of mid-

dlings, was the cheapest and most practical thorough means of

killing the cutworms.

Inteoduction.

The principal cutworm which injures onions is one species of

what are known as the " Climbing Cutworms." This particular

cutworm has been given the common name of '' Dark-sided Cut-

worm " (Carneades niessoria) and by some of the old writers

was called " Climbing Rustic " and " Reaping Rustic." It was

first known as a climbing cutworm in peach orchards.

The dark-sided cutworm made itself felt in the onion dis-

tricts of Orange county in 1885 and 1886. It was known prior

to this date in many places as a " general garden and orchard

cutwprm." In most parts of the United States and Canada it

is known principally as a grass feeder. In the spring the blue

grass on the margins of the ditches and driveways of the onion

fields is often eaten off by the young cutworms as close as though

cropped by sheep. Early in June, 1895. they were found cutting

off potato tops. This habit is very marked, even on onions, until

the worms are nearly two-thirds grown. After this period they

cut the plants oft at the surface of the ground. This cutworm

may have been known to have a special preference for an onion

diet previous to 1885, but no reference to such a tendency has

been found until the above date. At this time it was so destruc-

tive tliat the Department of Agriculture nt Washington sent two
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experts to investigate the trouble and see what could be done.

As usual in such cases the damage was not reported to them until

about time for the cutworms to stop feeding, hence prax'ticallv

nothing was accomplished.

Outbreak of Cutworms in 1805.

Nothing further was heard of this pest on onions until June.

1895. At which time Mr. M. H. Vernon, of Florida, Orange

county, wrote to the Station asking for help to combat them.

The writer was sent to investigate the trouble. He found that in

most cases the worms had done all the damage they could do,

or else the growers had them under pjirtial control by ditching

and by picking. No further attempt at controlling them was

made until the spring of 1896. Arrangements were made for Mr.

M. H. Vernon to notify us as soon as the cutworms commenced

their depredations. The onion fields were visited April 24, 1896.

but no cutworms (;ould be found. On May 11 word was received

from Mr. Vernon that they were at work. The fields were

reached May 12 and preparations made to carry on a series of

tests of the different remedies that had been suggested and tried

on other crops in various sections of the country.

Prevbntivb Measures.

The object of these tests was to determine: First, which would

be the most practical means of preventing the migration of the

cutworms from the margins of the ditches atid driveways to the

onions. Second, to determine if the onions could be poisoned, or

other means used to destroy the cutworms after they had migrated

over the fields. Poisoning was tried as follows: First, about ten

rods on one end of 150 rows of small onions was sprayed, liquid

resin mixture of lime and Paris green being used.* Second, on an-

other field fifty bunches of poisoned grass were put out. Paris

green was used at the rate of one pound to eighty gallons of

water to poison the grass. Third, fifty piles of poisoned bran

* A onmpleto description of this mixtnie is jjiveii iu ttip article, " Notfs on Cabbagp Plusia
and Remedies for the Same." P'or the abovp tests sixteen qurtrts of milk of linie, about two
pounds of dry lime, one pound of Paris green and four gallons of the resin mixture was used
a«d enough water added to make 160 gallons in all.
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were placed on still another field. The bran was first moistened

and thf'n Paris j^rcen added at the rate of one ponnd of Paris

green to fifty pounds of bi-an. Fourth, about nine o'clock in the

evening ol May 12 a number of rows which ran parallel with a

ditch were sprayed with kerosene emulsion, a stock solution of

kerosene emulsion dilnted with eight parts of water being used.

At the time (lie si)iiiyin.t;\vas done the little cutworms had climbed

to the tops of the onions and were busy feeding. Examination

with a lantern while spraying showed that the worms fell to the

ground as soon as struck with a particle of spray and to all ap-

pearances were injured to such an extent that they would soon

die. Early the next morning the surface of the ground where

the spray was applied was carefully examined. No dead cut-

worms could be found on the surface, nor were any dead ones to

be found buried in the loose surface soil. Cutworms taken from

the surface of the ground immediately after spraying and con-

fined became active and, apparently, were not permanently

injured.

Results.

The results of the tests as a whole were as follows: Where the

onions were sprayed with Paris green added to the resin-lime

mixture no dead cutworms were to be found. A few sickly speci-

mens were found liiddcn in tlie loose soil. The onions were so

small that only a very small poition of the spray could be made to

adhere to them. No dead cutworms could be found around or

under the poisoned grass baits. The grass remained fresh only

one night. A large number of dead cutworms were found around

the poisoned bran baits, not only under but hidden in the loose

soil around the baits and on the surface.

All these remedies were known and had been tested, but it

was deemed advisable to test them on the onion fields where the

owners of the fields could see the practical results, as the}' were

the most iiractical remedies that had been recommended, except

hand picking, which was well practiced. No further tests were

made at the time.
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Dry Poisoned Bait.

One farmer, Mr. T. M. Vail, of Florida, tried the poisoned bran

bait remedy and found by actual tests that the cutworms would

feed on the dry bran just as well as on wet bran. In fact, the

wet bran bait caked and hardened after the first night, so that

the cutworms did not feed upon it as well as the}' did on the

dry bait. It was also found that by using middlings, instead

of bran, the bait could be applied with the seed drill alongside

{he onion reus. (See Plate LIII.) In most cases one a]){>licaiio}i

of the dry poisou bait was enough, unless a rain followed within

a day or two after it was sown. When the fields were visited

on May 27 it was found that the cutwo'rms not only fed on the

bran bait as they were migrating from the margins of the field,

l)ut that in many cases they left the onions to feed on the

bran. This habit was especially marked when the onions were

quite large. Ninety per cent, of the half-grown cutworms found

near the bait were dead. In fact, about the only specimens found

alive were those still small enough to climb and feed on the ten-

der portion of the onions.

For use on the fields this dry poisoned bait has the following

advantages: First, it can be applied in drills around the margins

of the fields and thus serve as a barrier against the migration of

the cutworms from the margins of the ditches and driveways.

Second, it is easily applied at a uniform rate with the onion-seed

drills. Third, if the worms become scattered over the fields it

can be applied in drills alongside the onio'n»Tows. (Plate LIII

shows a field treated with the poisoned bait, over which the cut-

worms had scattered.) Fourth, the trouble of mixing with water

and ladling out in piles, together with the addition of molasses

or sugar, which some have recommended, is avoided. As a whole

the tests made with the dry bran show that it is as effective as

hand picking; that it is less expensive, and, in the case of onions,

as near a perfect remedy as we can hope to obtain under the

present methods of cultivation and care of the crop. If this bran

bait had been used by every grower of onions in Orange county

on May 10, 1896, not over one-tenth of the crop would have been
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lost; as it was, nearly one-half of the crop was destroyed. It

is our opinion that if the bran bait were applied around the

margins of the fields and sown in the grass on thevsc margins*

each year, before the onions came through the ground, the grow-

ers would rarely find a full-grown cutworm on their fields, except

in cases where they are carried onto (he fields by high water.

If middlings are used, 25 or 80 pounds should be mixed with

one pound of Paris green ; of the coarse bran, 50 pounds should be

used with one pound of Paris green.

Tlie above species of cutworm has been very destructive to

garden crops on Long Island during 1895 and 189G. The dipping

and spraying of cabbage plant with the resin-lime and Paris green

mixture were tested, as were also the wet and dry bran baits. In

addition, about 150 plants were smeared with " Kaupenleim
*

or " Caterpillar-lime," a patent insecticide. This substance was

put on the stem of the plantv

The dipping and spraying of the plants with the resin-lime and

Paris green mixture killed some of the cutworms, but usually

the plants were ruined, because this cutworm always climbs the

plants and eats out the hearts before feeding on the sprayed

leaves.

The bran baits were placed around the stems of the plants.

Both the wet and the dry baits were successful, but preference

must be given the dry bait, as it would remain in shape so the

cutW'Orms would feed on it for a longer period than they would

on the wet bait. As already stated, the wet bait would dry and

cake on the surface and mildew next to the ground.

All the plants treated with the " Raupenleim " were killed out-

right.

The above tests on cabbage plants were carried out at Bayside,

Long Island, one-half acre of cabbage being used.

Amount of Damage Done.

As already stated, this cutworm was very destructive to the

onion crop in Orange county in 1885 and 1886. Dr. Lintner states,

in Country Gentleman for October, 1886, page 750, that the loss

to the onion ci'op u\ this section in 1886 was one-half. During
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the last two years the cutworms have been most desti'uctive on

the margins of the so-called " drowned " lands, or what is known

as the " gray soils." These " gray soils " have been under cul-

tivation the longer, and have received a larger amount of loam

than have the more recently developed lands known as the

" black soils." It was an easy matter to select sections where

99 per cent, of the crop on all fields was destroyed. On June

12, 1896, the estimated acreage of onions destroyed in the vicinity

of Florida and Big Island, Orange county, was as follows: Es-

timating 2,000 acres as the total acreage sown in this valley, 200

acres on the margins of the valley next to the bluffs could be

selected, on which 99 per cent, of the onions were destroyed by

the cutworms; 600 acres could be selected on which 75 per cent,

were destroyed; on a belt of "semi-gray and black" soils 400

acres could be selected, of which 50 per cent, were destroyed;

while the remaining 800 acres on '' black soil " had 10 per cent,

destroyed. This gives a total average of 46 per cent, destroyed,

or nearly one-half. One gentleman estimated that 75 per cent,

of the whole crop was destroyed, but this estimate was made

from the poorer portions of the fields. By going directly across

the valley in any one direction the amount of damage would not

appear so great as by following around and viewing the fields

from the uplands.

Causes which Aid in the Increase ok the W cntMs.

The growers of onions have a theory that the cutwormn prefer

the so-called " gray soils." From observations made during I'^o.";

and 1896 it is thought that there are other reasons why l!ie < ut-

worms occur on the " gray soils," which also account to a certain

extent for their occurrence on the onion fields in such countless

numbers, even though they are hand picked each year. The hills

surrounding the swamp lands are usually pasture lands, many
of which have not been under cultivation for the past decade.

Rere this species of cut worms breeds unmolested, except by its

natural enemies, year after year. Dry seasons like 1894, 1895

and 1896 are favorable to their increasing in large numbers.
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There is a natural migration of the cutworm moths from the high

to the low ground and vice versa. This migration is probably

fostered by the dry seasons. The pastures are cropped close by

the stock, and hence furnish poor hiding places for the moths.

If we take for granted that this species deposits its eggs early

in August, and that the cutworms make part of their growth

during the fall, as some other species of cutworms are known

to doi, then the rank growth of barnyard gra^ss and numerous

weeds around the margins of the onion plots furnish excellent

breeding places for the moths. (See Plate LIX.) This is also a

good theory for their being so much more numerous on the " gray

soils." These gray soils are, as a rule, more foul with weeds

and grasses than the new lands.

Life History and Habits.

Dr. Riley* states in his first report that this species of cut-

worm is single brooded. In his Grovernment report for 1885t

he says tliat the evidence points toward their hibernation in

the larval stage, and, as the larval hibernation is by far the

mo'st common among the cutworms, is of the opinion that the

species so hibernates as a rule. He also says: "This does

not, however, preclude the hibernation of some of the later-

developed moths, and the fact that neither moths, eggs nor

young larv<e were found in October, must, we think, be explained

on two grounds. First, either limited or insufficient search or,

second, their occurrence in adjacent localities or on other plants."

Gillettel says: "The moths of this species have been most

abundant abont lights and sugar baits from the 20th to 30th of

July. From dissections made it seems that the eggs are laid

in the latter part of July and August."

Dr. Smith§ says: " The eggs are laid by the moths toward the

end of summer and hatch soon afterward. The larvie or young

cutworms develop slowly and become little more than half-grown

in fall."

* First Report on nosious, beneficial and other insects of Mo., p. 74.

tU. S. Dept. Afjr. Kept, 1885, p 271.

; Bulletin 12, Iowa Agricultural Experiment Station, p. 538.

^ Ann. Kept. N. J. Agrl. Exp. Station, 1892, p. 470.
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It can be seen from the above references that the exact time

at which the moth of this species of cutworm deposits its eggs

is not known. For reasons which follow it is believed that the

eggs are deposited later in the fall than generally supposed and

do not hatch until the following spring. First, when the cut-

worms commenced their work in the spring of 1890 (about

May 1), it was found that they were noil only migrating from the

margins of the fields, but there were spots within the fields

where they were numerous and doing a large amount of damage.

Examination of these spots showed that the spots were covered

with debris, weeds, etc., left by the high water. At just what

time during the winter or spring the lands had been overflowed

from the ditches could not be determined. It is barely possible

that the worms were drowned out along the ditches by a spring

freshet, and, clinging to the bits of weeds and other rubbish,

were carried to the higher grounds at the center of the fields,

but it seems more probable that they reached these spots in

the egg stage; that the eggs being deposited on the weeds the

previous fall were carried to the high grounds by the freshets.

Second, at the time (May 12) that the worms were first dis-

covered feeding, none were over half an inch long, and more

were only one-eighth to one-quarter of an inch in length. It is

possible that some of the moths hibernate and deposit their eggs

in these dry rubbish heaps in the spring. >Ve do not know over

how long a period the egg laying of this species may be extended,

nor do we know how long the young worms will live in dry rub-

bish heaps, without food, where they may have been lodged by

high water. I did not succeed in capturing any adult moths at

light traps until July 30, 1896.

One other species of cutworm, Hadena illataf, usually not com-

mon, was, also, quite destructive ,to onions at Florida, Orange

county, during 1895 and 1896. When full grown this cutworm

is from one and one-half to two inches long, of a greasy, dark

color and covered with scattering hairs. These cutworms feed

a little later into the summer than do the " Dark-sided Cutworm."

As far as observed they cut the onions at the surface of the

ground, and never climb them.
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REPORT OF THE FIRST ASSISTANT.

WILLIAM F. WHEELER.

The work for 1896 has been a continuation of that for the pre-

ceding year. Experiments with poultry and swine have been

continued and the feeding of the dairy cattle planned and super-

intended. Work connected with the cattle feeding has occupied

the greater share of the time for the year. A portion of the Sta-

tion correspondence has been attended to and occasional draw-

ings have been made when necessary for illustration of reports

or bulletins.

1. GENEKAL SYSTEM OF FEEDING THE DAIRY
HERD.

The coarse fodders used in feeding the dairy cows during the

year were clover hay, mixed hay, corn stover, oat-and-pea hay,

corn silage, alfalfa forage, corn forage, oat-and-pea forage and

sugar beets. The grain foods have been wheat bran, corn meal,

wheat middlings, ground oats, linseed meal and cottonseed meal.

During January corn silage was fed morning and noon and

clover hay at night. With these there was fed a grain mixture

containing, by weight, six parts wheat bran, four parts cotton-

seed meal and one part ground oats. •

For the first half of February the same grain mixture was fed

with corn silage in the morning and clover hay at night. Corn

stover was fed at noon. For the latter half of the month the

same coarse fodders Avere fed, and there was a change of the

grain mixture to one containing six parts wheat bran, four parts

old process linseed meal and one part ground oats.

From March 1st to 15th corn silage was fed morning and noon

and clover hay at night. From the 16th to the 31st corn silage

was fed morning and night and corn stover at noon. The same
grain mixture was fed during the month as during the latter part

of February.
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During April a grain mixture consisting of five parts wheat

bran, three parts old process linseed meal, two parts cottonseed

meal and two parts ground oats was fed. Corn silage was fed

morning and night and corn stover at noon until the 15th. For

the remainder of the month corn silage was fed morning and

noon and clover hay at night.

For the first twelve days in May corn silage was fed morning

and noon and clover hay at night. For the rest of the month

alfalfa forage was substituted for the silage. The grain mixture

fed during the month consisted of six parts wheat bran, three

parts corn meal, and one part each of wheat middlings, ground

oats and old process linseed meal.

The ration for the first thirteen days in June, and for the last

five days, was the same as for the latter part of May. From the

14th to the 25th clover hay was substituted for the morning feed

of alfalfa forage.

For the first half of July the grain mixture was composed of

six parts wheat bran, three parts corn meal and one part wheat

middlings. Alfalfa forage was fed in the morning and oat-and-

pea forage at noon and night. For the latter half of the month

corn silage took the place of oat-and-pea forage, and the grain

mixture was changed to one of five parts wheat bran and one

part each of corn meal, wheat middlings and old process linseed

meal. The ration for August was the same as that fed during

the latter half of July.

During September corn forage was fed at noon and night,

alfalfa forage was fed in the morning. The grain mixture fed

contained four parts wheat bran, three parts corn meal and one

part old process linseed meal. This same grain mixture was fed

during the first fifteen days of October, when clover hay was fed

morning and night and alfalfa forage at noon. From the 16th

to the Slst corn silage was fed morning and night and oat-and-pea

hay at noon. With these a grain mixture containing six parts

wheat bran, two parts old process linseed meal, one part com
meal and one part ground oats was fed.
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Diirin;,' tlie mouth of November the ration was the same as that

fed during the latter half of October.

In December there was fed a grain mixture containing two

parts of wheat bran, and one part each of ground oats, corn meal,

and old process linseed meal. Clover hay was fed at night,

sugar beets in the morning and corn silage at noon for the first

half of the month. During the latter half of the month corn

silage took the place of the beets.

As supplementary to a bulletin containing the results of some

feeding trials with corn silage, the data from which have been

given in the preceding annual report, a bulletin of general infor

mation upon silos and silage was prepared.

TI. SILAGE AND SILOS.*

Summary.

The silo affords a most economical means of assuring succulent

food in winter and eflScient and palatable food to supplement or

supplant the dry pastures of summer.

Maize, or Indian corn, is probably the most valuable plant for

ensiling.

As a succulent food for milch cows corn silage is cheaper and

generally more efficient than roots.

Ooirn silage has proved equal in feeding value to the best dried

corn fodder.

The largest growing variety of corn that is reasonably sure

to ripen before froist is the best one to grow for silage.

Corn should be put in the silo after the grain is glazed, before

there is much drying of the leaves or stalk. Clover should be cut

when in bloom.

The essential jyoints iu building a silo are:

To have the walls tight enough to exclude air from the

contents.

To have the walls not only strong, but rigid.

To have sufficient depth — thirty feet or more, if possible.

'Published jilso its liuUerin No. 102.

4:1
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There should be not more than about five square feet of feeding

surface in the silo for each cow.

The larger the silo the cheaper the storage for each ton of

silage. The larger the herd the more cheaply can silage be sup-

plied to each animal.

} Introduction.

The importance uf the silo, especially for the dairyman, is be

coming every year more generally appreciated. The many in-

quiries received at this Station indicate a growing interest in this

method of preserving fodder. In response to many of these in-

quiries, especially those called out by the publication of Bulletin

No. 97, the following observations on silage and silos are

published.
;

A number of fodders can be successfully preserved in the silo,

but Indian corn has been so generally the crop depended upon

that when silage is mentioned without qualification corn silage is

commonly understood. Maize, our greatest arable crop, when at

its highest value for feeding seems especially suited for preserva-

tion in this manner-. The decided palatability of the fresh fodder

is not diminished and as huge a proportion of the digestible

matter is preserved as by other methods. To fail to take advan-

tage of the great possibilities of this magnificent crop, scarcely

equalled by any other, for furnishing isucculent food in winter

and during time of dry pasture in summer, would appear at

least very unprofitable conservatism.

At its best stage for feeding, when just mature, it is available

as fresh fodder for only a few weeks in the fall. In storing and

keeping the crop in any manner it is subject to some loss. The

average determined loss of dry matter in the crop, when cut and

shocked in the field until dry and stored in the barn, has been

about equal to the average loss reported from the silo. The di^

fodders, however, from which losses were estimated were, it

appears, handled with moi'e care and generally under much more

favorable conditions of weather and shelter than those under

which the corn crop can generally be handled, while the silos in
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which losses were estimated were not all of them suited to pro-

duce the best possible results. It is probable that experience will

enable us to considerably reduce the amount of loss in the silo,

but it is not so likely that the necessaa'y loss in keeping the dried

fodder can be materially diminished. The cost of good barn

shelter for hay or dried fodder containing an amount of nutriment

equal to the silage is as great as that of the silo. The same

amount of dry matter in food can be stored in the form of silage

that would occupy about three times the space in the form of

dried fodder.

When fed in quite large quantities corn silage is usually eaten

without waste, but when feeding the dried fodder there is as a

rule considerable refused by the cattle, especially if the fodder is

not finely cut or shredded. For feeding in summer to cows that

have some pasturage, the dry fodder will not do, for not enough

will be eaten to sustain the milk flow; while silage is readily eaten

and in time of dry pastures during the latter part of summer will

help greatly to keep up the flow of milk.

The loiss of protein in corn kept in the form of silage is propor-

tionally somewhat greater than that in the dry fodder. Even

without this loss, and also when feeding the fresh plant, corn

requires an accompaniment in the ration for milch cows of some

more nitrogenous food. Usually such highly nitrogenous grain

foods as linseed meal, cottonseed meal and the gluten meals are

fed to good purpose with corn silage. The possibility of feeding

liberal quantities of these products when their market prices are

lower than their fertilizing values may be considerable advan-

tage on farms where commercial fertilizers are regularly pur-

chased. Wherever it is desirable for any reason to feed but

little grain it is well to have clover hay for winter feeding and

clover or some mixed jvea silage with that of corn for summer

feeding. When several silos are used, or a large partitioned silo,

the different kinds of silage stored separately can be fed together.

Clover makes silage of excellent quality and has been used for

this purpose in many silos through the country. Several mixed

crops have been tried at various times but not extensively. A
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favorable result from the trial of silage made from equal parts of

green corn fodder aud green soja bean fodder was reported from

the Massachusetts Expeiiment Station, summarized as follows:

" Corn and soja bean silage has proved itself fully equal if not

superior to hay in producing a yield of milk, without affecting

the quality, aud ai the same lime decreasing the absolute cost."

At the Vermont Experiment Station the results of a short feed-

ing trial were thought to promise as good returns from oat-and-

vetch and oat-and-pea silage as from corn silage.

Silage and Roots.

The advantage of having some of the food for milch cows

during the winter in a succulent form is very generally appre-

ciated, and the results derived from the addition of roots to the

ration have often been out of proportion to the actual amount

of food constituents supplied by them. For feeding cows for a

while before calving, roots are better than silage, and silage

could not economically supplant roots where too few animals

are kept to warrant the expense of building a silo, or to empty

a silo fast enough to prevent the loss from decay at the surface.

Where many cows are kept, however, corn silage is a much

cheaper food for milk production than roots. Some of the results

obtained at this Station from rations containing roots compared

with those from rations containing silage have been noticed in

Bulletin No. 97.

At the Ohio Experiment Station the same amount of dry

matter of the food was found to produce on the average about

six per cent, more milk from corn silage than beets. At the

average yield, the cost of dry matter in beets was more than

double that of the corn.

In a feeding trial at the Pennsylvania Experiment Station

more butter was produced when cows were fed silage than when
fed beets. The cost of growing an acre of beets was found to be

about twice as much as an acre of corn, and about twice as much
dry matter was obtained from an acre of corn as from the same
area of mangels or sugar beets.
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In some feeding experiments with lambs at the Michigan Ex-

periment Station, rations containing silage were found more

profitable than others containing beets.

Losses in the Silo. ;

Even with an unusually large loss from keeping corn in the

silo the silage would be a cheaper food than roots. The losa

however, in the silo is not greater than with the dried fodder.

The average loss in many instances where observations were

made was. for dry fodder and silage, about 20 per cent, of the dry

matter in the fresh crop. The loss in the silo, aside from that by

decay at the surface and exposed corners, was found on the

average of several determinations made at this Station to be

about 12.6 per cent. There was a loss of about 18.5 per cent, of

the albuminoids and 26.6 per cent, of the sugar and starch.

At the Wisconsin Experiment Station under favorable con-

ditions a loss of dry matter of the crop of not much more than

8 per cent, was found, including all loss. It was estimated that

the necessary loss could be made much smaller.

Ensilage and Field Curing.

Experiments made at the Pennsylvania Station on the in-

fluence of ensiling and field curing on the digestibility of forage

corn led to the following conclusion: " When the processes are

successfully conducted and the losses small, ensilage and field

curing both decrease the digestibility of the fresh material some-

what, and to about the same extent."

While it has been estimated by some who have investigated

the subject that dried fodder and silage when properly prepared

have very nearly equal value for milk and butter production, a

majority of feeding trials have shown advantages in favor of

corn silage, and it is generally concluded that the silo furnishes

the most economical means of feeding the corn crop entire.

In some feeding trials with steers at the Utah Station the ani-

mals having dry fodder gained in weight while those having sil-
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age lost in weight. The conclusion was that for such a climate

where easy curing of fodder could be expected the silo was unde-

sirable.

The results of a number of experiments with silage at the Kan-

sas Station were summarized as follows: " If we estimate that

77.2 per cent, of the amount put in can be taken out sound and

available for feeding, or about 1,544 lbs. for every ton put in the

silo, we find that, at the average feed of 32 pounds per day, one

ton will last one animal 48.2 days, or 100 tons will last a herd of

25 head 192 days; and in a reasonably favorable season, with

good soil and good culture, this 100 tons may be grown on about

10 acres. What other method of handling corn fodder will main-

tain an average farm herd during the long winter season from

grass until grass comes again, on so small an area ?
"

Maturity and Variety.

Corn when just mature, at the time it would be cut for husk-

ing, when the grain is glazed and just before much drying of the

leaves occurs, is at its best for ensiling. In a deep silo corn can

be i)ut in when glazed and nearly ripe, when the best quality of

silage can be made; but in shallow silos the more mature corn

will not pack sufficiently to exclude air and greener and heavier

corn has to be used, making poorer silage.

A variety of corn that is reasonably sure to mature before frost

is best to grow for silage even with the expectation of a lighter

acreage yield than could be obtained from some of the large,

late maturing varieties.

The result of some investigations made at the Pennsylvania

Experiment Station was that '' As the corn crop approaches

maturity there is a very rapid increase in the yield of dry matter

per acre, while the digestibility of this dry matter appears to

increase slightly, rather than to decrease as in the case of other

crops. The yield of total digestible food by the fully mature

crop was from two to three times as great as that by the same

variety in the silking stage, and 36 per cent, greater than at the

time the ears were glazing."
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At the Minnesota Station in a trial of varieties of corn for sil-

age is was found that " A hundred pounds of dry matter in either

dent, sweet or southern ensilage corn proved very nearly of equal

value for producing milk and butter in these trials, though the

advantage in all cases was slightly in favor of the silage from the

dent corn.

In experiments made at the Maine Station it was found that

the smaller varieties of native corn which ripened in Maine were

more digestible than southern field corn; 65 per cent, of the dry

matter in the southern corn being digestibleand 73 per cent, of the

dry matter in the Maine field corn. " Ponnd for pound the Maine

field corn silage was worth more than southern corn silage." Ex-

periments at that station for five years showed that the average

yield per acre of southern corn was 17 tons and of Maine field

corn something over 11 tons. The average dry matter per 100

lbs. was nearly one-third more in the Maine field corn. The re-

sults of comparison were summarized by Prof. Jordan in part as

follows: "The yield of digestible dry matter has averaged 175

lbs. more with the southern corn. To offset this it has been

necessary to handle annually five and three-fourths tons more in

weight."

Silage for Different Stock.

While silage has been used almost entirely for cows it can be

fed with good results to some other animals, but it should not be

expected that any should subsist wholly upon silage. For feed-

ing steers coni silage has been successfully used in many trials,

and rations containing silage have quite often given more profit

than other rations fed in comparison. While corn silage was

found at the Kansas Experiment Station most satisfactory for

cattle generally, it was considered an unsuitable food for breed-

ing bulls.

Many reports favor the use of silage for sheep, and a number of

feeding experiments indicate its profitable use. It is recom-

mended by several experienced men, with the caution to feed but

little of that containing much grain to breeding ewes.

Silage has been fed to horses without trouble; but it should
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not be fed in lai'ge quantities, especially in cold weather, and

silage containing much acid should not be fed at all. Some ex-

perienced feeders have successfully used it for horses and lanles;

others, after unsatisfactory experience, have considered it an un-

safe food.

Silage is a desirable and well received addition to poultry

rations in winter. Compared to the amount consumed by other

stock it is a trifling total that would be eaten by an ordinary

flock during the season.

Silage is eaten in modepatiou by pigs. In feeding trials made

at this Station, corn silage could not be fed to pigs profitably in

quantities large enough to warrant our calling silage a suitable

food for them. Only very insignificant amounts of silage could

be fed with profit.

Silage and Milk.

In winter, for milch cows it has generally been customary with

us to feed once a day some dry fodder, preferably clover hay, and

silage twice with grain. A number of rations that have been fed,

containing silage, were mentioned in full in Bulletin No. 97.

Feeding of corn silage did not produce any inferior quality of

milk so far as chemical composition would indicate and no objec-

tionable flavor was noticed. If radical changes in the ration were

made gradually and not suddenly and no spoiled or moldy silage

allowed to reach the cow, it is probable there would be little com-

plaint of any unpleasant flavor from silage. Of course, milk

should not be exposed long in a stable filled with odors of silage

or any others objectionable. At the Kansas Experiment Station

the occasional taint noticed in the milk when silage was fed was

entirely avoided by feeding the silage immediately after milking

instead of before.

Silo Construction.

In building a silo the essential idea is to have a structure that

will effectually exclude air from the mass of fermenting fodder.

The first fermentation will not then be followed by souring and

deoav.
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The eailici- silos were mostly pits in the grouud, ofteu too

shalloAv for good rosnlts. afterward carried up above ground with

stone or brick. They were inconvenient of use and the more

effective ones were costly. First-cla»s silos can be made of stone

or brick if the inner walls arc made smooth and vertical and well

plastered with the best cement. Cemented or plastered walls will

need a thin coating of cement each year tO' prevent action of the

acid and absorption of so much moisture that the walls will

crumble from effect of frost.

The less costly wooden silos are now most generally used. If

built inside the barn a "square" silo or other rect.angular one,

often with partitiims, is the common form, and if built outside the

barn the round or cylindrical form of silo is j)referably adopted.

RBCTANGrLAU SiLOS.

A "square silo" built in the corner of the cattle barn at this

Station eight years ago, 14 ft. x 15 ft. inside and 80 ft. deep, was

constructed like many others in use at that time. The only

change of any consequence made since has been that of boarding

across the <(»rners where air leaked in and most of the s])oiled

silage was found. This has been an improvement. The bottom

of the silo is two and one-half feet lower than the basement floor.

A stone wall extends around the bottom of the silo from below

the fi-ost line two and one-half feet high on the inner sides and

eleven and one-half feet high on Ihe exterior sides, these latter

being formed by the main wall of the barn. Underneath the silo

are six inches of stone from which a tile drain i-uns. On the

stones a three-inch layei' made of two jiarts cement and three

parts gravel forms the floor. The stone sides are smoothly plas-

tered up to the wooden wall. The upright timbers are 28 feet

long by r» by 10 inches, set three feet and eight inches apart with

2 X 10-inch studs set between. The bottom ends of the timbers

are backed by nin(^ inches of stone and cement of the basement

floor. These uprights are also held by the second floor at the

top and the main floor in the middle. Above the main wall on

the two outer sides 2 x 10-inch studs onlv are used. The inside is
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boarded horizontally with matched hemlock, and again with

matched ]»iue, tarred building paper being between the two cov-

erings of boards. The outside is covered with good quality of

hemlock flooring. In the basement there is a door near the cor-

ner of tln^ silo through whicli the silage is taken when low

enough. A trap is over this in the main floor of the barn and

two doors in the silo above in line make convenient the removal

of silage and the filling in the fall. In this silo about 120 tons

can be put and a tirsit-class product obtained. The walls are not

quite firm enough, however, and the springing caused by the

pressure when filling is enough to admit some air as the mass of

silage settles and causes considerable loss from decay tluit would

not occur if the walls were more rigid.

The accompanying illustration. Fig. 1, shows the common

method of boarding up a rectangular wooden silo, a sheathing of

paper going between the two courses of boards. The partitions

at the corners can be put across after the first course of boards in-

stead of after the vertical second lining is in place, as shown in

the illustration.

There are other styles of rectangular silos having rigid frame-

work of strong horizontal girders, sometimes formed of three

2 X 10-inch planks spiked together. These have certain advan-

tages. With any form of construction, however, especial atten-

tion should be given to securing a strong and inflexible frame-

work. This should be stronger below the middle of the silo

where the greatest pressure is found. The sills should be fastened

to the foundation walls by heavy bolts imbedded firmly in the

walls. The joints of the frame can be strengthened and hori-

zontal girders held firmly together a( the corners by short cross

braces which will serve as backing lo tlu^ boarding across the

corners.

Location.

The silo should stand where the ground is dry and well under-

drained, naturally or artificially, and protected from all exposure

to water fi-om the outside. In a favorable location the silo can
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with advantage run several feet below the surface of the ground.

This is especially desirable as increasing the depth of indoor silos

where the height of the walls above ground is restricted.

The Round Silo.

The round or cylindrical wooden silo is now in quite general

estimation. While about the least expensive in construction it is

not surpassed in efficiency. This form of silo is recommended in

preference to others by Prof. King, of Wisconsin, who has given

especial attention to the subject for several years and studied the

results obtained with many silos. Most of the following r»'com-

mendati'Ons in regard to the construction of round silos are taken

from the publications of the Wisconsin Experiment Station, and

the illustrations are reproduced from similar ones in reports of

that station.

Foundation and Floor.

The foundation wall should extend below the reach of frost and

be about 18 inches thick. The top of the wall should be beveled

on the inside. The wall should be thoroughly plastered with a

mixture of two parts of good cement and three of sand, plaster-

ing carefully about the sill and bottom of lining so as to exclude

all air. The bottom of the silo should be grouted and cemented

to exclude rats, which, by burrowing under, admit air and cause

considerable loss. Otherwise a good dry clay floor might suffice.

At the Kansas Experiment Station two silo floors consisted sim-

I)ly of tamped clay and a third had a cement floor. The clay

floors were thought to answer every purpose.

FUAMEWOIIK AND WaLLS.

The sill is made from pieces of 2 x 4-inch scantling. The pieces

are cut into about two feet length on the slant of two radii of

the circle of the silo, are toe-nailed together on the wall, bedded

in mortar and leveled. By some it is recommended to lay a dou-

ble course of 2 x 4 scantling for the sill, breaking joints with the

pieces. The pieces for the plate, also of 2 x 4, are spiked on the

tops of the studding. It is unnecessary to cut the pieces to a
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circle. Studding long enough is made by lapping. The stud-

ding need not be larger than 2x4 inches, except for silos of very

large diameter. The studs are set a little nearer than 12 inches

from center to center, and are toe-nailed to the sill. Every alter-

nate stud is set first and stayed by a board to a temporary post in

the center of silo. These studs are made plumb and stayed by a

few strips of the outside sheeting tacked to each. The interme-

diate studs are then set in and nailed to the strips. The outside

sheeting and siding aire started at the bottom and carried up

together. The lining is then put on. The lining of the round

silo is made of fencing lumber split in two, making a little less

than half-inch lumber. The fencing should first be sized to be of

unvarying width. Three layers are put on the inside with good

quality tar paper between, as shown in Fig. 2. For the last layer

10 d. nails are used and 8 ds. for the first two. The sheeting

outside is of the same lumber except for very large silos. The

ordinary siding for small silos is rabbeted on the thick edge. The

doors are usually cut in after the lining is on, except one at the

bottom. These are about two feet wide by three or four feet

high. The studs at each side of where the door openings are to

come are made double. Different kinds of doors, boarded both

sides of cleats made of scantling, are recommended to swing on

hinges. It would perhaps be better to have an outer door to

swing on hinges, and have a double set of short one-inch boards

cut to fit, in length equal to the width of the opening, held in

place by cleats nailed on the studs. The inner surface of the

boards may be flush with the inner lining of the silo and a layer

of tarred paper should be betw^een the boards. Where the filling

is done through the one door at the top of the silo it is made

about 3 feet wide and high enough to readily admit a man at the

side of the carrier. The location of such a door is shown in

Figure 4.

EOOF.

The roof can be made in any convenient style but is usually

eonical or two-sided, as shown in the illustration. A conical roof

on one of the smaller sized silos can be made without rafters, a
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circular fiaiue about G feet in diameter being sawed out of pieces

of 2 X 8-inch plank and the roof boards nailed to this and to the

plate. A cupola of some sort is considered essential to good

ventilation.

Freezing and Ventilation.

As a protection against freezing the outer (covering of the silo

is necessary. In exposed locations this co\eiring should be

thick, for frozen silage cannot be safely fed in any large amount.

Silage of the better quality made from the drier and riper corn

seems less liable to freeze than that of poorer quality made from

more immature corn. For securing ventilation behind the inner

lining, to prevent its rapid decay, holes are bored through the

outer siding between the studs, just above the sill, as shown in

Figure 3. These holes are covered with coarse wire cloth to keep

out rats and mice. The inner lining is not carried quite to the

plate, the opening at the top being also covered with the wire

cloth or screen to keep silage from falling in.

An efficient round silo could probably be constructed of staves

— one, at least, successful silo of this style has been reported —
but first-class sound lumber, not less than two inches thick,

would have to be used, and there would be difficulty in having

suitable openings. Emptying all from the top would be decid-

edly inconvenient.

Cost op Silos.

The cost of the silo would be affected by many varying local
«

conditions, and ]>i'ices for labor and material. The estimates for

rectangular silos can be readily made by different builders.

Square silos, built in the barn, without roofs, holding 100 tons,

have been estimated to cost less than |160. Some other esti-

mates have placed the cost considerably higher. A round silo,

about 20 feet in diameter and 30 feet deep, holding abont 180

tons, will probably cost in this state from |300 to $350. King

estimated tint cost of a rectangular silo, holding 200 tons, at

about |425, and of a round silo, holding (he same amonnt, at

about $247. A stone one of this capcity costs about $500.
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The average loss of silage that has been heretofore reported is

so much greater than is necessary, under favorable conditions in

well-constructed silos, that it is poor economy to build any other

than a.first-class silo.

Preservation of the Silo.

The deterioration of most silo linings was formerly very rapid

from decay or crumbling, but recently it has been less noticeable

since the silos have been better made and filled with liper uia

terial. Yearly plastering or covering cement linings with a light

coat of cement whitewash prevents largely the injurious action of

the silage juices. Metal linings have not been found satisfactory.

The cheaper metals corrode rapidly, and paint has not seemed to

adhere well. Ventilation of the double walls of the wooden silo

and an occasional coating of preservative on the inner surface re-

tards decay. Coal tar or gas tar is highly recommended by some

authorities. This is thoroughly applied, while hot, to the inner

surface.

Each year for several years past the inner surface of the

wooden lining of the silo at this Station has been painted with a

mixture of two parts, by weight, of paraflBu, two parts rosin, and

one part boiled linseed oil. These substances are melted to-

gether and the mixture applied, while hot. with a brush. The

proportions of these constituents have been varied somewhat

without apparent change in the result. This mixture is inflam-

mable and should be carefully handled about the fire. The

wooden lining, thus treated, after several years' service has a

hard surface and there is no decay noticeable. A wood surface

not treated would hardly have endured for this time without

some decay.

Filling the Silo.

When the fodder has reached proper maturity it is put into

the silo directly from the field, simply being evenly distributed

over the inferior and well trodden about Ihe corners and sides.

It is possible to preserve most fodders, including eveu corn, by

ensiling whole as the plant comes from the field, provided the silo
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is deep enough, but it is not a satisfactory way. It has been

customary at this station to cut the corn for sikige into three-

fourths-inch pieces—the ears cut along with the stalks.

Corn is best for silage in the stage of maturity when it would

generally be cut and shocked in the field. In a shallow silo

greener corn must be used, for the drier corn will not pack

closely enough to keep. If filled rapidly enough to insure against

decay at the exposed surface, there is no need of haste in filling.

When the silo is full the top can be covered with grass or any

liuely cut cheap material that may be available. If not moist

or juicy the top few inches of material can be moistened thor-

oughly by pouring water over it. The few inches at the top

should be wet and compact to prevent the surface decay extend

ing too deeply. When nothing more convenient than corn is

available for covering, the ears can be picked from several loads

before running through the cutter enough for the top few inches

of material. When silage is fed the year around or feeding be-

gins immediately after filling, the loss from decay at the surface

is avoided and no especial effort is necessary to preserve the sur-

face.

Harvesting.

It is customary to cut the corn in the field by hand, and this

has been the practice at this Station. A form of cutter devised

for attachment to a low wagon to be drawn by horses was found

unsatisfactory. A machine used at the Kansas Experiment Sta-

tion with better satisfaction than any other of those tried is of

a simple pattern similar to a cutter recommended by others. It

consists of a V shaped sled frame drawn by one horse. There

are two knives, one on each wing, set to cut two rows at a time.

The wings are hinged to fold up toward the center when not in

use. The frame is mounted on four low, broad, iron wheels.

Two men stand on the cutter and gather the corn in bundles as

out.
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For convenience in handling the heavy material, a low wagon

having wheels with broad felloes and tires 5 or 6 inches wide

and having a nearly level tight rack of boards is best. By the

Wisconsin Station is recommended a wagon on high wheels hav-

ing a level rack, narrow at the front and somewhat longer than

usual hung under the axles, enabling a man to load readily from

the ground. The fodder cutter is set so that the carrier delivers

the material near the center of the silo.

Clover is often put into the silo whole but it is better to run

it through the cutter. It is not so easy to pack clover closely as

il is the heavier corn and in a shallow silo it often fails to keep

well. During the process of filling it should be well trodden

down at the edges and corners. Clover should be cut for silage

when in bloom and if at the right stage of maturity, should not

be ensiled when very wet with dew or rain. On the other hand

the clover should not be too dry for there is much heat from

fermentation. Sometimes clover is moistened two or three

times in the silo during the process of filling. About two days

after the silo is full the surface should be well trodden and sat-

urated with water and again after several days. The matted

moist layer at the surface will better exclude air and i)rotect the

silage from decay.

Silage from sorghum is made the same as that from corn but

it is more acid, and inferior to corn silage.

In emptying the silo it is important to begin at the top and

remove from the entire exposed surface daily, otherwise there

will be great and unnecessary loss from rapid molding and sour

ing. It is advisable to have the capacity of the silo suited to the

size of the herd so that an average of about two inches or more

in depth of silage will be fed daily. The depth of silage removed

daily will be greater than this near the top of the silo and less

near the bottom. About five square feet of feeding surface per

cow is a fair estimate. For a herd of 30 cows a cylindrical silo

of about 14 feet inside diameter would be satisfactory. A herd

of 50 cows would take the silage from one IS feet in diameter.
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The weij^ht per cubic foot of corn silage at the bottom of a silo

30 feet deep is about 60 pouiids, towards the top it is about 80

pounds. The average weight per cubic foot of silage in a deep

silo can be taken as something over 40 pounds.

Silage is not a food suited to all conditions and all limes and

Should not be fed to the exclusion of other foods essential to a

good ration, but there is no longer question as to its efficiency

and the economy of its use.

42



III. FEEDING TRIALS WITH OROSS-BRED SWINE.

At all times during the year euoucjh growing pigs, or older

animals lor breeding, have been kept to consume the skim milk

from the dairy. Five lots of cross-bred pigs have been grown

together in a feeding trial. This trial was continued from birth

of the pigs until time of marketing, when about seven months

old. The several lots were treated alike and had rations similar

to those fed in some feeding trials of preceding years when pigs

of other breeds and crosses were used. Those used this year

were mostly of the Tamworth cross. The sow was fed with each

lot until the pigs were eight weeks old.

For the first four weeks, wheat bran was fed with the skim

mi lie which latter always constituted a part of the ration. A
mixture of equal parts by weight of wheat bran and wheat mid-

dlings was fed for the second period. Other grain mixtures,

containing corn meal in increasing proportions, followed. The

mixture numbered 2, in the accompanying tables, contained equal

parts of corn meal, wheat bran and wheat middlings. Mixture

No. 3 contained four parts corn meal and one part each of wheat

bran and wheat middlings. Mixture No. 4 contained ten parts

corn meal and one part each of bran and middlings. Mixture

No. 5 contained twenty parts of corn meal, two parts of bran and

one part of middlings. A small quantity of charcoal was ^^'fi

once a week. The food was weighed for each feeding and the

pigs were weighed once a week. The average results of feeding

are shown in the accompanying tables, arranged in periods (;f

four weeks according to the different ratioins.

In estimating the cost of food, wheat bran rated at |18 [>er

ton; corn meal and wheat middlings at |20 per ton, and skim

milk at 25 cents per 100 pounds. These prices, much higher than

those of the market during the past season, were assumed to

allow more direct comparison of the results with those of former

feeding trials given in preceding reports.
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The cost of all food eaten during the twenty-eight weeks made

the cost of all gain in weight during that period by pigs of the

Tamworth-Yorkshire cross 3.8 cents per pound. For the Tam-

worth-Duroc cross the cost was 3.83 cents; lor the Yorkshire-

Tamworth 3.25 cents; for the Tamwoith-Pokind China 3.44 cents,

and for the Ohio Improved Chester-Poland China 3.01 cents.

Estimating the cost of food at more recent wholesale prices:

Wheat bran, at |10.60; wheat middlings, at |12.40, and corn

meal at .fl2 per ton, and skim milk at 20 cents per 100 pounds,

would more ueaily sshow the actual cost of the gain made. ThivS

would give 2.54 cents as the cost per pound for the Tamworth-

Yorkshire, 2.G8 cents for the Tamworth-Duroc, 2.10 cents for the

Yorkshire-Tamworth, 2.28 cents for the Tamworth-Poland China,

and 2.44 cents for the Ohio Improved Chester-Poland China pigs.

The food cost of all gain made by the pigs after they were

removed from the sow was 2.48 cents per pound for the Tam-

worth-Yorkshire, 2.41 cents per pound for the Tamworth-Duroc,

2.17 cents for the Yorkshire-Tarnworth, 2.33 cents for the Tam-

worth-Poland China, and 2.37 cents for Ohio Improved Chester-

Poland China pigs. It will be seen from these figures that there

was little ditference in the efficiency with which each lot utilized

the food, although the pigs of the Yorkshire-Tamworth cross

made somewhat the better showing.

Taking the cost of the growth nmde throughout the trial,

different lots rank in profit in the following order: Yorkshire-

Tamworth, Tamworth-Poland China, Ohio Improved Chester-

Poland China, Tamw^orth-Yorkshire and Tamworth-Duroc. In

rapidity of growth made by the different lots of pigs there were

greater differences. At the same age the pigs of Tamworth-

Poland China cross were much the largest, averaging at the end

of the feeding trial about 11 per cent, heavier than those of the

Yoi'ksliire-Taui worth cross, the lot nearest them in size. Thev
were over 30 per cent heavier tlKin the {)igs of Ohio Improved

Chester-Poland China cross. Althougli both Poland China sows
were mature and vigorous, the one used in the latter-named crosa

was of the smaller frame. The Tamworth-P(*land China cross
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has also in former years produced pigs of Inrge size. In both

the Tarnworth-Yorkshire and the Yorkshire-Tarn wort li cross the

pigs were white but inclined in type to that of the dam, moic

noticeably in the latter cross.

During the twenty-eight weeks of the feeding trial the total

average gain made per i)ig was for the Ohio Improved Chester-

Poland China, 193 pounds; for the Tamworth-Yoakshire, 207

pounds; for the Tamworth-Duroc, 213 pounds; for the Yorkshire-

Tamwoirth, 236 pounds, and for the Tamworth-Poland China, 262

pounds.
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IV. FEEDING EXPERIMENT8 WITH LAYING HENS.*

During the summer chicks were hatched and young fowls

grown for use in a breeding experiment, which is being conducted

with laying stock.

The results obtained in a feeding experiment with laying hens

have been published in a bulletin. The substance of this publi-

cation, with addition of some data omitted from the condensed

bulletin, which gave only the general result, follows:

Summary.

(1) Two pens of laying hens, one of a large and the other of a

small breed, having a ration the grain of which was whole, ate

during their second year somewhat more food at a little greater

cost than two similar pens having a ration in which half the

grain was ground and moistened.

(2) Cochin hens, having the whole grain ration laid much better

than those having the ground grain, altliough neither lot laid at

a profitable rate during the second year.

(3) Leghorn hens having a ration in which the grain was whole

consumed on the average for two years over twenty per cent

more food for the same egg production than did similar hens hav-

ing half the grain in their ration ground and moistened. The

hens having whole grain had on the average for two years 6.4

pounds of water-free food for every pound of eggs produced.

Those having ground grain had on the average for the two years

.5.3 i>i)UiHis of water-free food for evory ])ound of eggs produced.

Lntroduction.

For most ])oultry as commonly kept, grain constitutes the

larger part of the food. The manner of feeding varies with the

individual and opinions differ considerably as to the form in

which the grain should be fed for most profitable results. The

most general practice of experienced poultrymen is that of feed-

* Pabliahed in part in Bulletin No. 106.
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iug part of the graiu whole and part ground and moistened. Bj

feeding the ground grain they are able to use by-products cheaper

and, if desired, more highly nitrogenous than whole grains and

they can conveniently tVed in a niixturecoarservegetablefoods and

various animal foods. l\y feeding the whole grain scattered in

straw or some substitute they are able to induce exercise among

laying hens not easily assured by other means. So far as at

present known this seems the best plan to follow. A few, how-

ever, feed mostly ground grain and some, especially on the farm,

feed only whole grain.

With any whole grain that can ordinarily be obtained it is not

l)0ssible to feed a ration composed largely of grain, which shall

have so narrow a nutritive ratio as is by many considered

essential for laying hens. In order tO' feed a very nar-

row ration it becomes necessary to substitute some highly

nitrogenous by-product for part of the whole grain or

use an excessive amount of meat. The economical neces-

sity of a ration so much more nitrogenous than can be had

established although it is probable that a narrower ration than

can be had from mostly whole grain is best. A ration as wide,

and possibly one as narrow, as may be found desirable can be

made by using mostly ground grain and various b}^ products, and

we can expect that the approximate composition of the most eflS-

cient ration may be ascertained. However, before experimenting

with rations of various compostions it has seemed desirable to

learn whether a ration mostly of whole grain, for the efficient

utilizing of which the common hen is so admirably equipped by

nature, may not under some circumstances prove more profitable

tlian the ground mixtures.

FEEDING DRY WHOLE GRAIN VS. PART MOISTENED
GROUND GRAIN.

Plan of the Experiment.

Among several feeding experiments made at this Station to

supply information concerning the economy of feeding ground

grain, and the relative amounts of ground and whole grain that
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can be fed to best advantage was one with laying hens, the results

of which are briefly summarized in this bulletin. In this feeding

trial comparison was made of a ration in which all the grain was

whole with another, similar in composition, but having about half

the grain ground and moistened. Four lots of hens were used,

two of White Leghorns and two of Buff Cochins. For conven-

ience they are briefly referred to as pens 1, 2, 3 and 4. Pens

1 and 2 were Leghorns and pens 3 and 4 Cochins.

The two lots of Leghorns were alike, and the two lots of

Cochins, so far as breeding, food and general circumstances of

rearing to maturity were concerned. Each lot, however, had for

the first year after approaching laying maturity been fed a ration

similar to the one for the second year. The results mentioned

in this bulletin are therefore those for the second of two consec-

utive years on the same ration. About the same number of hens

were kept at all times in contrasted pens, equal numbers of the

few hens taken out for other uses being removed from each pen.

During the first year no male bird was at any time in any of the

pens nor for the first half of the second year. It became neces-

sary during the second year, however, owing to lack of room, to

keep male birds with the hens and in April a cock was added to

each pen, at the same time that two hens were taken from each

Leghorn pen. On this account and also because fewer hens were

kept the results for the second year cannot be so satisfactorily

compared with those for the first year, although the contrasted

pens were at all times comparable with each other. Any esti-

mates are calculated from the average consumption per fowl and

the average production per hen. The pens were all in one house,

separated by partitions, each pen having floor space of 10 x 12

feet. The small open yards attached to Nos. 1 and 2 included

about 240 square feet each, and those for Nos. 3 and 4 about 160

square feet each. These yards were deeply covered with coal

ashes. No other yards were available, although somewhat larger

ones than those used would be desirable. When it is wished to

account for all food it is not possible to allow extended range
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although for other considerations larger runs are best in summer.

With more liberty better laying might be expected than that re-

corded, but under the conditions of continuous confinement neces-

sarj the egg yields were not too low.

.{

The Foods.

Pens No. 1 and No. 3 were given for the morning feed each

day a mixture of ground grain moistened. Of this mixed grain,

which was moistened with hot water and fed warm during cold

weather and moistened with water at ordinary temperature dur-

ing hot weather, the hens had all they would readily eat. Later

in the day some kind of whole grain was fed, scattered in clean

straw.

Pens 2 and 4 were fed whole grain of different kinds—with the

single exception that corn was cracked. This was scattered in

straw on tight wooden floors and none was left uneaten.

All the hens were fed twice each week all the cut fresh bones

they would eat. During three periods skim-milk was fed to each

pen. Either green alfalfa, cabbage, corn silage or soaked chopped

hay was fed at noon, the moistened hay being fed warm to pens

1 and 3. Plenty of stone grit and oyster shells was kept always

in each pen. As it was not i30ssible to give the benefit of grass

runs, all green food was fed cut in troughs. Although neces-

sarily fed in this way to make accounting for all food possible, it

was at some disadvantage, for, except at the risk of much waste,

the green food could not be fed as liberally as desired at some

times on account of rapid wilting and drying.

The nutritive ratio of the ration for pens 1 and 3 was kept at

about that of the ration for pens 2 and 4, although it did usually

run somewhat narrower. The mixed grain fed to pens 1 and 3

was made to correspond closely to the combination of whole grain

which was fed at the same time to pens 2 and 4. With the

exception of using wheat bran and middlings instead of ground

wheat, the same grains were fed ground in the mixture that were

fed whole in the contrasted ration. The grain mixtui'e numbered

3 in the following table and fed from November 14 to Decem-

ber 12, consisted of three parts by weight of ground flaxseed
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and one part each of wheat bran, wheat middlings, corn meal,

ground oats, ground barley and ground buckwheat. The grain

mixture No. 4, fed from December 12 to July 24, contained

two parts of wheat bran, two parts of corn meal and one part

each of wheat middlings, ground oats, ground barley and ground

buckwheat. The mixture, No. 5, fed during the remainder of

the year, consisted of three parts ground flaxseed, two parts

wheat bran and one part each of wheat middlings, corn meal,

ground oats, ground barley and ground buckwheat.

The mixed ground grain constituted on the average for the

year 48. 3 per cent, of the grain fed to the Leghorns in pen No. 1

and 47.4 per cent, of the grain fed to Cochins in pen No. 3. The

accompanying table shows the average composition of each food.

Composition of the Foods.

Per cent.
of

moisture.
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The Results of the Experiment.

The records of feeding and the results derived are given in

full in the following tables. They are calculated to the average

})er fowl for each period of feeding. The valuations given to

the foods were verj much higher than the market prices holdin;^

at the present time. The older prices were used, however, to

allow of convenient comparison of results with those of former

feeding. At recent prices the food cost of egg production would

be much lower than the data show. In determining the value of

the eggs they were rated at the average wholesale market price

for the period during which they were laid. Enough data are

given to permit any recalculation desired.

For the pen of Leghorns, No. 1, having the ground grain the

amount of water-free substance in the food taken per day per

fowl on the average for the whole year was 2.83 ounces. For

pen No. 2, having whole grain, the average was 2.94 ounces—an

excess in consumption of about 4 per cent.

For pen No. 1 the cost of food per hen for the whole year was

84.27 cents. The average number of eggs was 92.94, weighing

194.15 ounces; 5.3 pounds of water-free food were consumed at

a cost of 6.95 cents for every pound of eggs produced. The food

/•ost for every dozen eggs 10.88 cents. The market value of eggs

laid per hen was 133.86 cents, exceeding the cost of food by 58.8

per cent.

For pen No. 2 the cost of food per hen for the whole year was

85.56 cents. The average number of eggs was 77.03, weighing

165.81 ounces; 6.47 pounds of water-free food were consumed at

a cost of 8.44 cents for every pound of eggs produced. The food

cost for every dozen eggs 13.33 cents. The market value of eggs

laid per hen was 111.51 cents, exceeding the cost of food by 30.3

per oent.
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For the pen of Cochins, No. .'>, having the jjjround grain, the

amount of water-free substance in the food taken per day per

fowl on the average for the whole year t/ms ;'>.1I (hiiiccs. For

pen No. 4 having whole grain the averag » was 8.50 ounces, an

excess over the consumption of No. 3 of ouly about 2.6 per cent.

For pen No. 3 the cost of food per hen for the whole year was

102.22 cents. The average number of eggs was 47.51, weighing

95.39 ounces; 13.01 pounds of water-free food were consumed a I

a cost 17.15 cents for every pound of eggs produced. The food

cost for every dozen eggs 25.8 cents. The uvarket value of eggs

laid per hen was 75 cents, being 26.6 per cent, less than the cost

of food.

For pen No. 4 the cost of food per hen for the whole year was

103.33 cents. The average number of eggs was 63.72, weighing

126.85 ounces; 10.04 pounds of water-free food were consumed

at a cost of 13 cents for every pound of eggs produced. The food

cost for every dozen eggs 19.44 cents. The market value of eggs

laid per hen was 110.76 cents, exceeding tln^ cost of food by 7.3

per cent.

Although all the hens were fed liberally the average for the

year shows that those having the ground grain were satisfied with

lesis actual dry matter in the food. The cost of the ground grain

ration was also somewhat less. These differences although no-

ticeable were not so pronounced as similar ones observed during

the first year.

The Leghorns having the ground grain lafd over 20 per cent,

more eggs than those having only whole grain and showed nearly

twice as great dift'erence between the market value of the eggs

and the cost of food. The best egg i)roduction by pen No, 2 dur-

ing any period was that of one pound of eggs for every 3.52

pound of water-free food consumed. This was exceeded by pen

No. 1 during four periods. On the average for the year 22 per

cent, more food was taken by pen No. 2 for the same egg produc-

tion than by pen No. 1.

With the pen of Cochins having the ground grain the laying

was much poorer than with the contrasted pen although there
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was pronounced decrease in laying with both pens over that of

the first year. Pen No. 4 laid over one-third more eggs than did

pen No, 3, and at a season of the year to make tlieir market value

nearly 48 per cent, greater. The consumption of food for the

same egg production was with both pens of Cochins much

greater than with the Leghorns, but with pen No. 4 was nearly

23 per cent, greater than with pen No. 3.

The results accompanying the contrasted rations fed during

this trial showed in general the same ditferences that occurred

during the first year, only that differences were more pronounced.

Aside from the primary consideration of the elTect of the con-

trasted rations, it is of interest with the data at hand to note the

differences between the first and second years' production from

the same fowls. The Leghorns having the ground grain laid

more eggs during the second year than during tlie first. Rating

the eggs laid during the first year at the prices holding for cor-

responding periods in the second, the eggs for the second year

exceeded those of first in market value by about G.5 per cent.

The number was over 8 per cent greater. For pen No. 2 there was

a falling off in value of egg production of about 12.7 per cent.

There was a marked falling off in number of eggs for the second

year with both pens of Cochins. The egg production being over

20 per cent, lower for the second year. Taking both years to-

gether, pen No. 3 was fed at a loss, the value of the product fall-

ing considerably short of the cost of food. By considering the

poultry value of the hen at the end of the trial there would be a

total income exceeding somewhat the total expense for food and

growing of pullet, but much less than could have been derived

from the sale of the pullet at the market price in the beginning.

The showing of pen No. 4, having the whole grain, was consider-

ably better than that of No. 3, possibly on account of the greater

exercise induced by the necessity of searching for the grain in

straw, a matter of decided importance with such an inactive bird

as the Cochin. The value" of the product exceeded the cost of

food by over 25 per cent during the first year and by less than

8 per cent during the second year. Taking into consideration
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the cost of growing the pullet, the cost of food for the two years

and the final poultry value of the hen, there was an excess in

value by the total product over cost of about :U per cent. But

allowing a fair estimate for rent and labor, there would be less

net income than c(mld have been obtained by sale of the pullet at

the start. The first year's results alone with this pen would make

a better showing.
^

In considering the effect of different rations upon egg produc-

tion the results from hens of one of the better laying breeds, as

in this case the Leghoirn, are of the greater importance. While

the pen of Leghorns having whole grain fell off in laying during

the second year, as well as both pens of Cochins, the Leghorns

having the ground grain laid better during the second year than

during the first. Allowing for the cost of hatching and the food

cost of growing the pullets for this feeding experiment, and con-

sidering the market value of the hens at the end, there was for

the two years with those having the whole grain an excess in the

value of product over the cost of food of 48.G per cent. With

those having the ground grain there was an excess of 68.5 per

cent. The actual difference over the total cost of food was about

one-third greater with the hens having the ground grain ration.

The primary object in this feeding experiment was to study

the relative efficiency of the whole grain and of the partlj^-ground

grain ration. Although the conditions were not entirely favor-

able for the most economical results from laying hens, the food

cost of production of eggs has been given as matter of additional

interest.



GIFTS TO THE STATION.

Apple.

August 1. J. E. Sheddan, Frieiidville, Teun., buds of Sheddan.

August 3. Eli Marshall, Rheatown, Tenn., buds of Deaderich.

August 3. Stark JJrothers, Louisiana, Mo., buds of Senator.

August 17. William H. Smith, Leiper's Fork, Tenn., buds of

Allison and Striped July.

N. Hallock, (Queens, N. Y., buds of Long Island Russet.

August 21. H. M. MeCroskey, Glenloch, Tenn., buds of Mc-

Croskey.

August 28. J. E. Lord, Pompanoosuo, Vt., buds of Houghton

Sweet.

September 10. Professor Goff, Madison, Wis., buds of Hoadley.

October 15 and November 14. J. D. Johnson, Miranda, Quebec,

cions of Fameuse from tree with brilliantly colored fruit.

November 23. A. F. Clark, Raymondville, N. Y., cions of Oel

Austin.

December 23. S. I). Willard, Geneva, N. Y., cions of Cox Or

ange Pippin and Ohio Nonpareil.

Blackberry,

May 23. E. J. Vanbuskirk, Tyre, N. Y., white blackberry.

November 14. J. M. Alersereau, Cayuga, N. Y., ten plants of

Mersereau.
Carnations.

June 1. The (,'ottage Caidfus, (iuceiit^, N. Y., twelve plants

each of Bridesmaid, Alaska, William Scott, Storm King, Lizzie

McGowan and Abundance, and six plants of Helen Keller.

Cherry.

August 3. Stark Brothers, Louisiana, Mo., buds of California

Advance and Black Tartarian.

September 19. Oregon Wholesale Nurseries, Salem, Oregon,

buds of Lambert, Bing and Deacon.

November 25. The Lovett Co., Little Silver, N. J., two trees

each of C<»ntennial and Plymouth on Mazzard.
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Currant.

October 19, Prof. L. H. Bailey, Ithaca, N. Y., Ribes alpinum

and Ribes sanguineum.

October 23. Missouri Botanical Garden, St. Louis, Mo., Ribes

prostratum and Ribes dicantha.

October 27. Prof. G. C. Butz, State College, Pa., twelve rooted

plants of Ribes floridum.

October 28. Prof. H. L. Bolley, Fargo, N. Dak., twelve rooted

plants of Ribes rubrum (or floridum).

November 9. Prof. James Fletcher, Ottawa, Canada, four Ribes

bracteosum and three Ribes sanguineuin.

November 28. H. S. Anderson, Union Spring, N. Y., five Purity

(Johnson's No. 21 White) and three Empire (Johnson's No. 16

Red).

December 22. Prof. J. Craig, Ottawa, Canada, cuttings of black

currants as follows: Clipper, Monarch, Dominion, Success, Star,

Beauty; also two not named.

Gooseberry.

October 23. Missouri Botanical Garden, St. Louis, Mo., Ribei

gracile, Ribes oxyacanthoides and Ribes rotundifolium.

October 27. Prof. G. C. Butz, State College, Pa., twelve rooted

plants of Ribes rotundifolium.

October 29. Prof. C. V. Piper, Pullman, Wash., cuttings of

Ribes palousense Piper and Ribes niveum.

November 1. Prof. A. S. Hitchcock, Manhattan, Kans., cuttings

of Ribes gracile.

November 9. Prof. James Fletcher, Ottawa, Canada, two Ribes

lacustre var. from British Columbia, four Ribes Lobbii and one

Ribes divaricatum.

November 27. Prof. C. V. Piper, Pullman, Wash., several plants

of Ribes niveum Lindl.

December 15. Prof. C. V. Piper, Pullman, Wash., cuttings of

No. 1801 Ribes near divaricatum, Ribes irriguum? and No. Ribet

palousense.

James O. Nickerson, Hemlock, N. Y., Niokerson No. 1.
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Grai'b.

November 11. E. A. Kielil, Alton, III., two Riehl No. 10, black

seedling of Niagara and two Riebl No. 11, red seedling of Niagara.

MiSCELLANlOOL'S.

Northwestern Seed Co., Dundas, Minn., one packet each of

Ageratum Mexicanum, Frost King field corn. New Victoria spin-

ach, Sweet Mignonette and Denver Market lettuce.

May 14. A. Blanc, Philadelphia, Pa., four plants of Logan berry.

May 29. F. Richards, Freeport, N. Y., one set transphintiug

implements. ^

June 18. Percy Little, Northumberland, Pa., one slat barrel.

November 11. Prof. L. H. Bailey, Ithaca, N. Y., the following

named begonias: Abundance, Argentea Guttata, Bertha de

Chateau Rochere, Credneri, Glauca, Scandens, Hoageana, Gil-

sonii, Incarnata, Ingranii, Metallica, Rex in variety, Scharffiaoa,

Schmidtii, Sub nigricans, Thurstoni, Undulata and Wetsteini.

December 11. J. L. Childs, Floral Park, N. Y., two tips of hy-

brid berry. A rubus.

Nectarine.

August 24. Division of Pomology, Washington, D. C, buds of

Kentucky.
Peach.

August 26. H. Wiard, Syracuse, N. Y., buds of Wiard.

September 19. W. H. Clark, Greece, N. Y., Todd.

November 20. R. G. Chase Co., Geneva, N. Y., two Pride of

Idaho and one Early Free (Chase).

November 27. A. Pullen, Milford, Del., two trees each of

Bishop Early, Early Rivers, Beers Smock, Old Mixon Free and

Wager, and one tree each of Amsden, Crawford Late, Champion,

Stevens Rareripe and Elberta.

November 27. T, V. Munson, Denison, Tex., buds of Jennie

Worthen and Columbia.
Pear.

August — . S. B. Heiges, U. S. Pomologist, Washington, D. C,

buds of Summer Beauty.

September 19. Oregon Wholesale Nurseries, Salem, Oregon,

buds of Late Bartlett.
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December 21. Division of Pomology, Washington, D. C, Sum-

mer Beauty.
Peas.

May 6. T. H. Horsford, Charlotte, Vt., one packet P^lectric.

May 11. J. J. H. Gregory & Son, Marblehead, Mass., one packet

Hancock.

;

Plum.

September 19. Oregon AVholesale Nurseries, Salem, Oregon,

buds of Golden Prune, Tennant Prune, Pacific Prune and D'Agen

Prune.

September 3. Walling & Jarisch, Oswego, Oregon, buds of

Champion Prune.

December 12. S. D. Willard, Geneva, N. Y., cions of Baker.

Potato.

L. Atwater, Elba, N. Y., two seedling potatoes.

R. D. Burr, Gloversville, N. Y., seedling potato.

Bonnell, Waterloo, N. Y., tubers of seedling potato.

Peter Henderson & Co., New York, N. Y., tubers of two seed-

ling potatoes.

Raspberry.

May 13. L. J. Farmer, Pulaski, N. Y., eleven plants Phoenix

Red.

November 11. John Craig, Ottawa, Canada, six plants each of

Carleton and Percy.

November 21. S. L. Quimby, Marlboro, N. Y., ten plants each of

Coutant No. 1 and Coutant No. 2.

Strawberries.

May 4. Slaymaker & Son, Dover, Del., twenty-five plants each

Slaymaker's Nos. 9, 12 and 25.

May 6. , twelve plants Demay.

May 8. A. A. Mitchell, Palmyra, N. Y., twenty-five plants of

Ganargua. A cross of Wilson and Sharpless.

May 13. L. J. Farmer, Pulaski, N. Y., two dozen plants Atlantic.

May 27. William E. Doxie, Wappinger's Falls, N. Y., five plants

Scofield Seedling.

August 25. A. D. Leffel, Springfield, Ohio, twenty plants Anlo.

September 4. Ellwanger & Barry, Rochester, K Y., fifty plants

McKinley.



NEWSPAPERS AND PEKIODICALS PRESENTED TO
THE STATION.

Acker & Gartenbau Zriluiig, Mihsaukee, Wis.

Agricultural Epitomist, Indianapolis, Ind.

Agricultural South, Atlanta, (J;i.

Agricultural Students' Gazette, Cirencester, Eng.

Albany Weekly Journal, Albany, N. Y.

Allegan Gazette, Allegan, Mich.
,

American Agriculturist, New York. N. Y.

American Cultivator, Boston. Mass.

American Dairyman, New York, N. Y.

American Grange Bulletin and S(;ientitic Farmer, Cincinnati,

Ohio.

American Stock Keeper, Boston, Mass.

Baltimore Weekly Sun, Baltimore, Md.

Canadian Entomologist, Fort Hope, Canada.

Canadian Horticulturist, Toronto, Canada.

Church at Home, Salt Lake City, Utah.

Commercial Gazette, New York, N. Y.

Country Gentleman, Albany, N. Y,

Dairy World, London, Eng.

DeRuyter Gleaner, DeRuyter, N. Y.

Detroit Free Prc^ss, Detroit, Mich.

Elgin Dairy Report, Elgin, HI.

Every Week, Angelica, N. Y.

Farm and Fireside, Philadelphia, Pa.

Farm and Home, Spiingfield, Mass,

Farmers' Advocate, London, Canada. •

Farmers' (iuide, Huntington, Ind.

Farmers' Home, Dayton, Ohio.

Farmers' Voice, Chicago, 111.

Farm Journal, Philadelphia, Pa.
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Farm News, Springfield, Ohio.

Farm Poultry, Boston, Mass.

Farm. Stock and Home, Minneapolis, Minn.

Geneva Gazette, Geneva, N. Y.

Gleanings in Bee Culture, Medina, Ohio.

Hoard's Dairyman, Fort Atkinson, Wis.

Homestead, Des Moines, Iowa.

Horticultural Gleaner, Austin, Tex.

Horticultural Visitor, Kinmundy, HI.

Indiana Farmer, Indianapolis, Ind.

Industrial American, Lexington, Ky.

Iowa ^Teather Crop Service Review, Des Moines, Iowa.

Ithaca Democrat, Ithaca, N. Y.

Jersey Bulletin, Indianapolis, Ind.

Ladies' Home Companion, Philadelphia, Pa.

Long Island Fairaer, .famaica, N. Y.

Louisiana Plant^^r and Sugar Manufacturer, New Orleans, La.

Market Garden, Minneapolis, Minn.

Maryland Faimer, Baltimore, Md.

Mirror and Farmer, Manchester, N. H.

Montana Fruit Grower, Missoula, Mont.

Monthly Weather Review, Washington, D. C.

National Dairyman, Kansas City, Mo.

National Nurseryman, Rochester, N. Y.

Nebraska Bee-Keeper. York, Nebr.

Nebraska Farmer, Lincoln, Nebr.

New England Farmer, Boston, Mass.

New York Farm and Fireside, Springfield, 111.

New York Farmer, Port Jervis, N. Y.

Northwest Pacific Farmer, Portland. Oregon.

Oregon Agriculturist, Portland, Oregon.

Poultry Monthly, Albany, N. Y.

Practical Farmer, Philadelphia, Pa.

Prairie Farmer, (Chicago. 111.

Progressive South, Richmond, Va.
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Salt Lake Herald, Salt Lake City, Utah.

Southern Cultivator, Atlanta, Ga.

Southern Farmer, New Orleans, La.

Southern Planter, Richmond, Va.

Southern States, Baltimore, Md.

Sugar Beet, Philadelphia, Pa.

Vermont Farmers' Advocate, Burlington, Vt.

Wallace's Farmer, Des Moines, Iowa.

Western Plowman, Moline, 111.
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Summary of Dirkctiox op Wind for 1896.

January .

.

February .

.

March
April
May
June
July
August
September
October . .

.

November
December

.

Total hours of movement

Per cent, of time in each direction.

.«

Hcur^
li.
•29.

53.

37.

8J.

34.

41.

15.

68.

59.

25.

87.

544.

WW
15

Hours.
9.

45.

54.

25.

16.

15.

40.

13.

26.

47.

14.

73.

377.

*

-

^2

Hours
168

188
132
178
216
190
148
144

168
111

260
199

2102.

31.3

2c

Hours.
300.

350.

429.

285.
293,

254.

296.

373.

240.

327.

268.

3684.

5(1.9
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Summary of Sunshine Record for 1896.
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directions for growing Go

green, composition of 670
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Analyses, chemical, of fertilizei's, explanation of terms used 139

Animal Husbandry, Department of, report from 637
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Apple orchards affected by Phyllosticta limitata 454

roots affected by woolly louse, appearance 572
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.' 275
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thinning, methods 380
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winter injury to 414

yield 278
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Army worm, bibliography 593

habits 587

history 586

life history and description 587

methods for checking 590

natural enemies 589
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outbreak in other states 592

outbreak, notes on 30, 583
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Asparagus beetles, metliods of treatment 528

notes on 526
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Aspidiotus ancylus, notes on 533

B.

Barley, composition of 670

Beetle, cucumber, striped, test of spraying mixtures for 609

Bibliography of army worm 593

of peach tree borer 567
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notes on 344
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of corn leaves 452

stem, of potatoes 509

Blissus leucopterus, notes on 531
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Bordeaux mixture and eau celeste-soap mixture for plum leaf-spot,

comparison 394

as a preventive of black-knot and fruit-rot of

plums 387

cherry foliage injured by 405

cherry foliage not injured by 406

for cabbage looper 624

for carnation rust 467

for gooseberry mildew 343

for leaf-spot of gooseberries 342

formula 393, 468

for plum leaf-spot 384

for prevention of flea-beetle injury 500, 517

Borer, peach tree. (See peach-tree borer.)

squash, test of cultural measures for 610

Bran, poisoned, for cut-worms 630, 631
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Canker worms, notes on 534

spraying for the prevention of 535
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combating 461

I
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Carnations, inoculation of mature plants with rust 479
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notes on 628

Casein in cheese, market value of 90, 92
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relation of, to fat in milk during season. .. 72, 75, 77, 79, 82, 85, 88
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Cattle, silage for 647

Venospora inicrosoni on linden 454
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for milk at 105

1 making, comparison of methods of paying for milk. ... 98, 99, 100

101, 102

I

effect of adding skim milk to different milks in. . . 93, 95

milk fat as a basis for paying for milk for 97
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producing constituents of milk 39
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Chemical Department, inspection of commercial fertilizers by 24

report of 35

Chemist, report of 37
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Cherries spotted by Bordeaux mixture 406

varieties tested 288

winter injury to 427

Cherry, disease of 459

foliage injured by spraying with Bordeaux mixture 405

not injured by Bordeaux mixture 406

fruit-rot 403

leaf-spot, results of treatment 27

treatment for 402

orchards, prevention of fungous diseases in 402

Chinch bug, notes on 531

Chloride of copper, strength applied as fungicide 468

Oigar-case-bearer and pistol-case-bearer, resemblance 547

Clover for silage 643

mammoth, as a cover crop for orchards 443

rust of 458

sweet, as a cover crop for orchards 443

Coleophora fletcherella, notes on 547

malivorella, bibliography 556

distribution, life history and natural enemies. . 548

history, name and appearance 546

Colorado potato beetle, test of spraying mixtures for 609

Composition of foods fed to laying hens 670

Construction of silo &48

Copper, chloride of, strength applied as fungicide 468

sulphate and ammonia for carnation rust 469

' for carnation rust 470

soaking carnation cuttings in 476

spore germination in 471

Corn for silage, harvesting 655

Indian, for silage 642

leaves, blight of 452

silage 31

as a food for milch cows in time of drought 62
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time of cutting for silage G46

variety for silage 646

Correspondence, Station 14

Cost of food fed laying hens 670

silo 653

Cotton-wood leaf beetle, combating 543

Cover crops for orchards 440

Cow peas and buckwheat as a cover crop for onluuds 442

Crab apples, notes on:

Blood Ked 276

Dartmouth 277

Minnesota 277

varieties 276

season of ripening 284

testing varieties 269

yield i2«4

Cracked corn, composition of 670

Crepidodcra (Epitrix) cucumeris on potato tubers 515

Crioceris asparagi, notes on 526

12-punctatus, notes on 526

Crop production, lines of work in 20

results . 30

Crops, cover for orchards 440

Cucumber beetle, notes on 525

striped, test of spraying mixtures for 609

treatment 526

blight 29

flea-beetle as a cause of pimply potatoes 513

Cultivation of gooseberries 339

Culture of gooseberries 336

Ourrant-borer affecting gooseberries. .*. 340

Currants, black, yield 298

native, notes 299

notes.on 298

notes on Victoria Black 299
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varieties tested 300

wliite, yield 299

winter injury to 298, 434

Cuttings, carnation, soalviug in fungicides 475

propagation of gooseljerries from 334

Cut-worms, causes of increase 633

damage by 632

kerosene emulsion for 630

life history and lial)its 634

notes on 628

on onions 629

poisoned dry bran for 631

moistened bran for 630

D.

Dairy animals 12

breeds, test of 31

herd, general system of feeding 639

investigations by Station 18

results 25

Dendrolene, experiments with 540

injurious to young trees 542

Department, Second Judicial, special worlc in 32

Dew berries, list tested 348

notes on 348

Austin Improved 348

yield 348

Diplosis pyrivora 614

Direction of wind 700

Director's report 7

Diseases affecting gooseberries 342

of plants 26

lines of work in 21

notes on 451

potatoes, notes on 496
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provision against effects upon yield of milk 62

E.

Eau celeste for plum leaf-spot 385

soap mixture and Bordeaux mixture for plum leaf-spot,

comparison 394

formula 393

Egg production on dry whole grain 686

moistened ground grain 686

Ensilage and field curing, comparison 645

Entomological investigations, results of 29

Entomology, lines of work in 21

Epochra canadensis affecting gooseberries 241

European gooseberries, botanical features 306

EJToascus ccrasi on cherry 459

Exobasidium peckii, note on 459

Experiments carried on outside Station premises 32

EJxperimeut Station, particular field of investigation 17

relation of farmers to 33

Stations, general character of investigations 17

permanence of 16

F.

Farmers, relation to Experiment Station 33

Fat in milk, relation to casein and to cheese yield during season. .72, 75

77, 79, 82, 85, 88

monthly increase and decrease of, in milk 52

relation of cheese yield, variations in 53, 54

removing from different milks in cheese-making 96, 97

variation in milk 38, 44

variations in total monthly yields 56

Feeding dairy herd, general system of 639

experiments with laying hens 666

with swine 31

poultry 32

trials with cross-bred swine 658
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Fertilizers, analyses in 189G 138-203, 214-261

commercial, analyzed during 1896 138, 204

,
names for phosphoric acid in 212

valuation of 141

comparison of selling price and commercial valuation 209

composition of samples collected in 1896 207

for raising potatoes, economy in using 107

list of manufacturers 143

number and kinds collected in 1896 206

terms used in stating results of chemical analyses 139

use on potatoes 26

Fertilizing gooseberries 339

ingredients, trade values of 140

Field curing and ensilage, comparison 645

First Assistant, report of 639

Flaxseed, composition of (i70

Flea-beetle, cucumber, as the cause of pimply potatoes 513

injuries checked by Bordeaux mixture 500, 517

Food fed laying hens, composition of 670

cost of 670

Food plants of plstol-case-bearer 552

Fostite for carnation rust 469

Four-lined leaf-bug affecting gooseberries 341

Freezing of silo 653

Fresh bone, composition of 670"

Fniit plant of the Station 12

rot of cherries checked by Bordeaux mixture 405

treatment 403

plums. Bordeaux mixture as a preventive 387

testing, objects 267

thinning 378
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Fumigation for prevention of carnation rust 491

Fungicides, formulae 468, 469, 470

recommended for carnation rust 467

soaking carnation cuttings in 475

spore germination in 470

Fungous diseases in cherry orchards, experiments in treatment. . 404, 405

prevention 402

Fusarium aciivnnatum, description of 512

new, on potato stems 511

O.

Germination of spores in fungicides 470

Gifts to the Station 687

Gloesporinm nervisequum on sycamore 458

Gooseberries, American, notes on varieties 312

botanical features 306, 310

diseases affecting 342

insects injurious to 339

color of fruit 301

comparative yield of classes 304

comparison of native and European varieties 300, 305

cultivation 339

fertilizing 339

field and garden culture 336

hardiness and productiveness 304

market prices for 303

marketing green fruit 301

ripe fruit 302

names of classes 300

notes on 300
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Gooseberries, notes on—(Continued). page.

Alderman 31^

Alice 317

Antagonist
'^^''

Apology 31^

Aston, see Red W.irringlon 317

Auburn 317

B3anty 317

Berry Early Kent 317

Blucher 317

Bollin Hall 317

British Qreeu 317

Briton 317

Broom Girl 317

Bull Dog 317

Bury Lane 317

Candidate 317

Careless 31S

Catherine 318

Cljaampiou 312

Chautauqua 304, 318

Cheerful 318

Clayton 318

Columbus 318

Countess of Amsdale 318

Crank 318

Cremore 318

Criterion 318

CroAvn Bob 304, 318

Crystal 304, 312

Cyprus 319

Bagwell No. 1 304, 319

Dan's Mistake 319

Diadem 319

Domiuion 319

Downing 304, 313

Drill 319
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Ooosohorries, notes on—(Continxied). PAoa.

Duck Wing , 319

• Duke of Sutherland 319

Duster 319

Excellent 320

Excelsior 313

Faithful 320

Falstaff 320

Fascination 320

Flextonia 320

Flora 320

Forester 320

Foworius 320

Freedom 320

Frontenac 320

Galopin 320

Gaiibaldi 820

General 320

George Ridley 323

Gipsy Queen 320

Golborne 321

Golden Drop 321

Golden rrolific 304, 321

Governor 321

Great Rock 321

Greenock 321

Green Walnut 321

Gretna Green 321

Harriot 321

Helpmate 321

Hero of the Nilo 321

Highlander 321

High Sheriff 321

Hit or Miss 321

Houghton 304, 314

Hue and Cry 321

Huntsman 322
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!ooseberries, notes on—(Continued). page.

Improved Early Hedgehog 'o'i-

Industry 304, Stl'J, 3o2

ilroumouger 322

Italy 322

Jem Mace 322

Jerry 322

Jessie 322

John Anderson 322

John Hall 322

Jolly Angler 323

Jolly Sailor 323

Keen Seedling 323

Keepsake 323

King of Trumps 323

Lady Houghton 323

,Lady Popham 323

Lady Stanley 323

Lancashire Lad 323

Largo 323

Lavinia 323

Leader 323

Leveller 324

Leviathan 324

Lion Provider 324

Lizzard 324

London 324

Long Barney 324

Lord Bea( onstield 324

Lord Leigh 324

Lord Kancli£fe 324.

Lord Scarl)orough 324

Lowton 324

Major Hibbert 324

Marlboro 324

Mary Ann 324
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(JooschciTies, iiotrs on—(Gontiiiued). paob.

Matchless 324

Miss Chester 324

Mitchell 324

' Mitre 324

Monarch ,... 325

Monument 325

Mountain 304, 314

Mount Pleasant 325

Mrs. Bowcock 325

Mrs. Whittaker 325

Nailor 325

Nancy 325

Napoleon le Cnind 325

Nottingham 325

Overall 325

Overseer 325

Pale Red 325

I'earl 304, 315

Peru 325

Peto 325

Pilot 325

Plowboy 325

Postman 325

President 325

Pretender 325

Priseilla 325

Piiyallup 304, 32G

Queen Anne 32G

Queen of Trumps 326

Queen of Whites 32G

Queen Victoria 326

Red Champagne 326

Red Jacket (American) 315

Red Jacket (English) 326

Red Robin 327

Red Warrington 327
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Gooseberries, notes ou—(Continued). page.

Ringer 327

Roaring Lion 327

Rougli Red 327

Rover 327

Rumbullion 327

Shiner 327

Sir George Brown 327

Slaughterman 327

Smiling Beauty 327

Smith (Smith's Improved) 304, 310

Snowdrop 328

Speedwell 328

Sportsman 328

Stella 328

Stockwell 328

Strubler No. 1 328

Strubler No. 2 328

Strubler No. J, 328

Strubler No. 5 328

Strubler No. G 328

Strubler No. 7 32.S

Strubler No. lU 328

Succeed 328

Sulphur 328

Sunset 328

Tally Ho > 328

Telegraph 328

Thatcher 328

Thomas Williams 328

Thompson Seidliiifi 328

Thumper 329

Tichborne 329

Transparent 329

Triumph 329

Try Me Oh 329

Village Green 329
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Gooseberries, notes on—(Continned). page.

Viper 329

Visit 329

Wakeful 329

Watson 329

Weathercock 330

Welliugtou Glory 3U4, 330

White Eagle 330

White Hare 330

Whitesmith 304, 330

William Watson 331

Wonderful 331

Yaxley Hero 33

1

varieties 312

planting 336

productiveness of American varieties 305

propagation 331

tiy layering 333

from cuttings 334

from suckers 332

pruning 337

size of fruit 301

varieties tested 31

1

winter injury to 43G

Gooseberry fruit fly affecting gooseberries 341

mildew 342

spraying to prevent 343

Grain, dry, whole and ground, moistened, vs;?: production on 686

vs. moistened ground for laying hens 067

Grapes, notes on 293

Antoinette 294

Grein Golden 294

Hopkins 294

Leader 294

Marie Louise 295

Randall 295

Trask 295



Index. 737

Grapes, notes on—(Continued). page.

varieties -94

varieties tested ^95

Avinter injury to 430

Green apliis, notes on 529

arsenite, experiments witli 536

for cotton-wood leaf-beetle 534

Greenhouse management for control of carnation rust 488

H.

Eadena illata, notes on 635

Hardiness and productiveness of gooseberries 304

EeUanthus annuus, diseases of .' 455

Helmiitthosporium inconspicuum on corn leaves 452

Hens, egg production on dry whole grain 686

moistened ground grain 686

laying, composition of food fed to 670

cost of food fed 670

dry, whole grain versus moistened ground grain for. .

.

667

feeding, experiments with 666

Horse-chestnut, disease of 456

radish, Macrosporium lierculeum on 452

Horses, silage for 647

Horticultural and allied investigations by Station 18

bulletins 266

Department, report of 263

experiments, line of worli in *. 21

investigations, results in 1896 26

Horticulturist, report of 265

Host plants of Uromyces caryophyllimts 467

I.

Injurious insects 525

Injury, winter, to fruit trees 408

Insect ravages, prevention of 29

Insectieidal properties of green arsenite 536

Insecticides, test of 30

47
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PAGE).

Insects, coUectious of 30

injurious during year 525

Station collection of 524

Inspection of commercial fertilizers by Cliemical Departmeut. 24

nursery stock 558

Investigations, entomological, results of 29

K.

Kainit for prevention of pear midge 615

L.

Layering, propagation of gooseberries by 333

Leaf-beetle, cotton-wood, combating 543

spot, cherry, results of treatment 27

treatment 402

of linden 454

on gooseberries 342

plum, results of treatment 26

Leucania albilinea. (See army worm.)

unipuncta. (See army A\orm.)

Leaves, corn, blight of 452

Library of Station 9

Location of silo 650

Locusts, notes on 525

Losses in the silo 645

Louse, woolly, of the apple. (See woolly louse of the apple.)

M.

Macrosporium Jierculewn on flat turuips 451

on horse-radish 452

solani on potatoes 498

Mailing list 15

Mammoth clover as a cover crop for orchards 443

Maples, Norway, injured by dry winds 453

Market price for gooseberries 303

Marketing green gooseberries 301

ripe gooseberries 302



Index. 739

PAaB.

Maximum aud minimum thermometers, reading 708

Meianopius atlanis, notes on 525

femoratus, notes on 52T'

femur-rubrtim, notes on 525

Meliitia r-Ho, test of cultural measures for 610

Meteorological record for 1896 695

Midge, pear. (See pear midge.)

Mildew on gooseberries 342

Minimum thermometer, reading 70S

Museum 19

Mycologist, report of 449

MyUlaspis pomontin, notes on 534

Myzus ribis, notes on 529

Milk, cheese-producing constituents of 39

different, difference in cheese-produciug power of milk fat in ... . 90

fat and cheese yield 6G

as a basis for measuring cheese production 89

of paying for milk in cheese-making 97

basis of paying for milk at cheese factories, reasons for

using 105

in different milks, difference in cheese-producing power 90

relation to casein and to yield of cheese during the sea-

son 72, 75, 77, 79, 82, 85, 88

methods of paying for in cheese-making, comparison of. .. . 98, 99

100, 101, 102

monthly increase and decrease of fat, casein and cheese in 52

production and silage 648

effect of drought on 37

variation of fat, casein, etc., in 38, 40, 41, 44

in total monthly yields 56

yield and composition, cause and bearing of 57

Milks, different, difference in cheese-producing power of milk fat in. . 90

effect of adding skim milk to, in cheese-making. . 93, 95

removing fat from in cheese-making 96, 97

Muriate of potash for prevention of pear midge 616
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N. PAGE.

" Natural Plant Food " chemical composition 121

misleading cliaracter of guaranteed analysis.

.

120

real character of , 122

real value of 119

selling price and actual value of 124

Newspapers and periodicals presented to the Station 692

Nitrogen, amount applied and removed in two crops 113, 114

provisions of fertilizer law in reference to 133

Norway maples injured by dry winds 453

Nursery stock, distribution of pistol-case-bearer by 553

inspection, report on 558

O.

Oat-and-pea silage 644

vetch silage 644

Oats-and-peas as food for milch cows in time of drought 65

composition of 670

Ohio Improved Chester-Poland China cross, rate and cost of

growth 659, 665

Onion thrips, notes on 612

Onions, outbreak of cut-worms on 629

OnobrycMs sativa as a cover crop for orchards 443

Oospora rosea, potato blight caused by 510

scabies on potatoes 497

Orchards, cover crops for 440

Oyster-shell bark-louse, notes on 534

P.

Paris green, adulteration of 555

and flour for cabbage looper 625

Peach-tree-borer ^^^

bibliography 567

character of injury 561

description and life history 561

distribution 560

preventive and remedial jnensures 564



Index. 741

' PAQB.

Peaches, varieties tested 289

winter injury to 422

Pear midge, experiments in prevention 614

kainit for prevention of 615

muriate of potash for prevention of 616

parasite of 61S

repellants for 618

salt for prevention of 616

Pears, varieties tested 286

winter injury to 418

Peas-and-oats as food for milch cows in time of drought 65

Phosphoric acid, amount applied and removed by two crops of pota-

toes ilo, 116

commercial names for, in fertilizers 212

provisions of fertilizer law in reference to 133

Phyllosticta limitata in apple orchards 454

spJiaeropsoidea on horse chestnut 457

Phytophthora infestans on potatoes 497

Pigs, silage for 648

Pistol-case-bearer 545

and cigar-case-bearer, resemblance 547

distribution by nursery stock 553

food plants 552

history, name and appearance 546

life history, distribution and natural enemies 548
«

remedial measures 553

Plant diseases, notes on 26, 451

food, cost to consumers, in different materials 210

nutrition, lines of work in 20

Planting gooseberries 336, 337

Platanus occidentaUs, disease of 457

Platygaster parasitic on pear midge 618

Plum leaf-spot 384

appearance 389

best time for treatment 394

Bordeaux mixture for 384. 386
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Plum leaf-spot—(Continued). p>.ok.

eau celeste for 385

experiments in treating 38b. 391, 396

injurious effects 390

nature 388

results of treatment 26

treatment recommended 386, 398

Plums, notes on 290

thinning 379

varieties tested 291

winter injury to 424

yield increased by spraying 399

Plusia hrassicae, notes on 620

Potash, amount applied and removed by two crops of ootatoes. .. .115, IIG

provisions of fertilizer law in reference to 133

Potassium sulphide for carnation rust 469

formula for use as fungicide 468

injurious effect on spraying pumps 487

soaliing carnation cuttings in 478

spore germination in 172

Potato beetle, Colorado, test of spraying mixtures for 609

diseases, notes on 496

Potatoes, blight of, prevention 28

economy in using fertilizers for raising 107

increased yield from spraying 499, 501

internal browning of 504

nitrogen applied and removed by two crons 113, 114

phosphoric acid applied and removed by two crops 115, 116

pimply 513

cause of 29

caused by cucumber flea-beetle 513

notes on 511

proportion marketable with different amounts of fertilizers. . 110

relation of plant food as applied and removed by two crops . . 112

,

yield to cost of fertilizer used Ill

spraying 28. 498



Index. 743

Potatoes, spraying—(Continued). ^ page.

cost o(J3

stem blight of 509

lise or 1 ertilizers on 26

yield with different quantities of fertilizer 109

Poultry culture, lines of work in 22

feeding experiments 32

silage for G48

Preservation of silo 654

Productiveness of gooseberries 304

Propagation of gooseberries 331

Pruning gooseberries 337

summer, of gooseberries 339

Publications, Station, preparation of 14

Puccinia asparagi on asparagus 458

Eelianthi on sunflowers 456

Q.

Quinces, varieties tested 2S1

winter injury to 421

K.

Rainfall, record 711

Ramnlaria cyliudriopsis, note on 459

Rape, Dwarf Essex, as a cover crop for orchards 443

Raspberries, notes on 349

black, yield 349

early, yield 350

late, yield 350

notes on American Everbe.nriiig 350

Arctic 351

BahcocJc No. S 351

Bahrork No. 5 351

Carman 351

Eureka 350

Eaynes Seedling 351
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Raspberries, black, uotes on—(Continued). page.

Hilborn 351

Hopkins 350

Kansas 351

. Lotta 351

Lovett 351

Manicaring No. 1 351

Mills 351

Mohler . 351

Ohio 351

Onondaga 351

Palmer 352

Pioneer 352

Poscharskij No. 3 350

PoficJiarsky No. 9 350

Smith No. 2 3.52

Spry Early 350

Toirnsend No. 2 352

list tested 357

purple, notes on 352

Addison 352

Becl'ictth Seedling 352

Cardinal 352

Columbian 352

Redfield 353

Sbaffer 353

Smith Purple . . . •. 353

yield 3.52

red, early, yield 354

late, yield 355

notes on 353

Brandywine 355

Clark 35fi

Cline 354

Crimson Beauty 356

Cuthbert : 355

Harris 3.55



Index. 745

Raspberries, red, notes on—(Continued). page.

I. X. L 356

King 356

Loudon 355

Miller Woodland 356

Naomi 355

Olathe 355

Pomona 354

Pride 354

Pride of Kent 356

Reliance 356

Royal Church 355

Superlative 355

Talbot 356

Thompson 356

Turner 356

spider on 529

yield of 353

yellow, notes on Caroline 356

Golden Queen 356

Crystal 356

yield 356

Raupenleim, cabbage plants killed by 632

Ravages, insect, prevention of 29

Record, meteorological, for 1896 695

Rectangular silo 649

Red spider, notes on •. 529

on raspberry 613

Report of Chemical Department 35

Chemist 37

Director 7

Entomologists 523, 608

First Assistant 639

Horticultural Department 263

Mycologist 449

Treasurer 1

from Department of Animal Husbandry 637
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«

FAGB.

Resin lime mixture for cabbage-looper 022

Riies Cynoshati, botanical features 308

Grossularia, botanical features 306

oxyacanthoides, botanical features 307

Roots and silage 644

Round silo 051

Rust, carnation, combating 461

history and distribution 463

prevention by spraying 482

popular errors regarding 464

spraying for 29

treatment of 480

resistant varieties of carnations 492

spores, distance carried , 485, 486

Rye and vetcb as a cover crop for orchards 442

Sainfoin as a cover crop for orchards 443

Salt for cabbage-looper 624

solution, soaking carnation cuttings in 477

spore germination in 472

San Jose scale affecting gooseberries 341

Sannina exitiosa, bibliography of 567

description and life history 561

history 559

Scab, apple, results of treatment 27

Schizoneura lanigrra, bibliography 577

distribution 571

history 570

.life history and habits 575

natural enemies 575

Scientific work, apparatus and eqiiipment for 11

Second Judicial Department, special work in 32

Septoria EeUanthi on suuflower 455

Ribis on gooseberies 342

Sheep, silage for 647

Silage and milk production 648

roots 644



Index. 747

PAOB.

Silage ami silos 641

clover for 643

corn 31

composition of 670

crops for 642

for different classes of stock 647

Indian corn for 642

oat-and-pea 644

-vetch 644

soja bean for 644

time of cutting corn for 646

variety of corn for 646

Silo, construction 648

cost 653

filling 654

foundation and floor 651

frame work and walls 651

freezing 653

location 650

losses in 645

preservation 654

rectangular 649

roof 652

round 651

ventilation 653

Skim milk, composition of ' 670

effect of adding to different milks in cheese making. . . .93, 95

Soil thermometers, reading of 712, 717

Spider, red, on raspberry 613

Spore germination in fungicides 470

Spraying apparatus, comparison of kinds 27

injurious effect of potassium sulphide on 487

for carnation rust 29, 482

increased yield of plums from 399

potatoes 28
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Spraying potatoes—(Continued). page.

apparatus used 502

cost 503

to prevent mildew on gooseberries 343

Squash-borer, test of cultural measures for 610

Station, apparatus and equipment for scientific work 11

building needed 19

buildings 10

clerical and labor force 9

correspondence 14

dairy animals 12

dairy investigations by 18

distribution of information by 12

farm 10

financial basis of 8

fruit plant 12

future work and development of 15

gifts to uo I

horticultural and allied investigations by 18

library 9

location and general surroundings 7

newspapers and periodicals presented to 692

present work 20

publications, preparation of 14

staff, additions recommended 19

notes on 8

status of 7

Strawberries, list tested 376

notes on 358

Aldridge No. 25 365, 371. 374

Annie Laurie 365

Beder Wood 368. 371

Beecher 359

Bissell 359

Blonde 365, 368

Brunette 365

Bostonian 365
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Strawberries, notes on—(Continued). page.

Bubach 372

Canada Wilson 359

Champion of England 359

Charlie 365

Columbian 360

Crosby 372

Crosby No. 10 372

Crosby No. 91 372

Dewdrop 365

Earliest 360, 364

Eicholtz Seedling 365

Eleanor 360

Enormous 360

Equinox 365, 368

Feicht No. 2 372, 374

FeicJit No. 3 372, 375

Gandy 372, 375

Giant 365, 368

Haverland 368

Hersey 360

Hull No. 3 360

Hunn 368

Iowa Beauty 365

Jay Gould 366

Lovett 372

Maple Bank *. 360

Margaret 361

Marshall 366

Marsden 366, 368

Mary 361

Michel 368

Middlefield 373

Murray 361

Nan 366, 368

Omega 361
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Strawberries, notes on—(Continued). page.

Ona 366

Orange County 366

Phillips Seedling 373

Princeton Chief 373, 375

Robinson 301

Sadie » i a

See No. 3 C61

See No. // 5t;l

See No. 5 3(52

Staples 362

Sunny Side 373

Tennessee 366

Thompson 362

Thompson No. 100 362

Thompson No. 101 362

Townsend No. 2 373, 375

Tubbs 362

Walton 373

'Wilder No. 5 36k!

Wilder No. 7 362, 364

William Belt 363

Williams 363

Young Seedling 366

on fall-set two-year-old beds, early, yield 374

late, yield 375

yield -. 374

one-year-old beds, early, yield 364

late, yield 363

spring-set two-year-old beds, early, yield 368

late, yield 368

yield 367

Suckcrs, propagation of gooseberries from 332

Sulphide of potassium for carnation rust 469

formula 468

Sulphur fumigation for prevention of carnation rust 491

Sunflower, diseases of 455



Index. 751

PAGB.

Sunshine record 701

summary 707

Sweet clover as a cover crop for orchards 443

Sv'.'iue, cross-bred, feeding trials with 658

feeding experiments with 31

Sycamore, disease of 457

T.

Tamworth-Duroc cross, rate and cost of growth (j59, 661

-Poland China cross, rate and cost of growth 659, 661

-Yorkshire cross, rate and cost of growth 659, 661

Temperature of the soil, record of 712

record 708, 709

Testing fruits 26 T

Tetranychtis telariiis, notes on 531

on raspberry 613

Thermometers, maximum and minimum, readings of 708

soil, reading of 712, 717

Thinning fruit 378

Thrips, onion, notes on 612

tahici, notes on 612

Trade values of fertilizing ingredients 140

Treasurer's Report 1

Turnips, flat, Macrosporiiiin herculeum on 451

TT.

Uromyces caryophyllin us, host plants 467

history and distribution 463

trifoUi on clover 45S

V.

Variety tests, purpose and scope 22

Ventilation of silo 653

. Vetch and rye as a cover or^p for orchards 442

W.

Water in cheese, market value of 90. 92

Wheat, composition of 670
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PAGE.
Willow beetle, combating 543

Willows, difficulty of spraying 544

Wind, direction of 700

record for 1896 697

Winds, dry, Norway maples injured by 453

Winter injury to fruit trees 27, 408

vetch and winter rye as a cover crop for orchards 442

Woolly louse of the apple 570

bibliography 577

character of injury 572

distribution 571

history 570

importance in New Yt rk 571

life history and habits 575

natural enemies 575

on nursi".y stock 574

preventive and remedial measures 575

Worm, army, outbreak of 30

Y.

Yorkshire-Tarnworth cross, rate and cost of growth 659, 663
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