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THE UNIVERSITY OF THE STATE OF NEW YORK
THE STATE DEPARTMENT OF EDUCATION

AvLBANY, January 2, 1931.

To THE GOVERNOR AND LEGISLATURE OF THE STATE OF NEW YORK:
Sigs.—Pursuant to law, the Forty-ninth Annual Report of the
New York State Agricultural Experiment Station, at Geneva,
N. Y., is herewith submitted to the Legislature.
Very respectfully yours,
CHESTER S. LoRD,
Chancllor of the Unsversity.

Frank P. GRAVES,
President of the University and
Commissioner of Education.
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Ithaca, N. Y., June 30, 1930.
THE GOVERNOR OF THE STATE oF NEW YORK, Albany, N. Y.:
TaE COMMISSIONER OF EDUCATION, Albany, N. Y.:
THE SECRETARY OF THE TREASURY, Washington, D. C.:
THE SECRETARY OF AGRICULTURE, Washington, D. C.:

~ Sirs.—The Act of Congress, approved March 2, 1887, establish-
ing agricultural experiment stations in connection with the land-
grant colleges, contains the following provision: ‘It shall be the
duty of each of said stations, annually, on or before the first day
of February, to make to the Governor of the State or Territory in
which it is located, a full and detailed report of its operations,
including a statement of receipts and expenditures, a copy of which
report shall be sent to each of said stations, to the said Commis-
sioner of Agriculture, and to the Secretary of the Treasury of the
United States.”’

The Act of the Legislature of the State of New York in 1926
accomplishing the reorganization of the State government, provides
that the New York State Agricultural Experiment Station under
the administration of Cornell University shall make annual report
of its general operations and expenditures to the Commissioner of
Education.

In conformity with these laws I have the honor to submit here-
with, on behalf of Cornell University, the report for the fiscal year
1929-30 of the New York State Agricultural Experiment Station.

Respectfully submitted,
LivingsToN FARRAND,

President of Cornell Uniwersity.
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ItmACA, N. Y., June 30, 1930.
To the President of the University :

Sir.—I have the honor to present herewith the Forty-ninth
Annual Report of the New York State Agricultural Experiment
Station, for the year 1929-30, as prepared by the Director and
Chiefs in Research at the Station.

The report sets forth with such clarity the range of investiga-
tions under way, the progress thereon during the year, the addi-
tions to the plant, and the requirements of the Station, that little
need be added. The material presented is an impressive record of
service to farmers and of achievement in agricultural research. It
merits thoughtful attention from all who are interested in the pro-
gress of agriculture in this State.

The Director emphasizes the satisfaction felt throughout the
Station by reason of legislative provision for a new Horticultural
Research Laboratory. This will directly benefit not only the horti-
cultural research but other divisions of the work by relieving crowd-
ing elsewhere. It is an addition of first rank importance to the
Station, and brings the building equipment for offices and labor-
atories to a state of reasonable adequacy for immediate require-
ments. With the normal growth of the work in future years, some
of the older buildings will in time again become inadequate.

In the physical plant, two major needs are yet to be satisfied.
The most urgent of these, as pointed out by the Director, is the
range of greenhouses which has been requested for some years.
Greenhouses are a positive essential for plant research and for
many contributory lines. The lack of such facilities imposes a
severe and highly uneconomical limitation on the work of the Sta-
tion. The productivity of the existing staff will be measurably
increased when these houses are available. The necessity for them
is such that the appropriating bodies will not wisely delay in
authorizing their erection.

The second essential need is for a eentral heating plant to replace
the numerous scattered heating equipments in the several build-
ings. These are expensive to maintain and to operate, and are
undesirable in the buildings. It is a situation which warrants early
relief.
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Of the experimental work itself, the following pages leave mno
doubt as to its praetical significance for the agriculture of New
York. It is well selected, well planned, and in the hands of a care-
fully chosen staff. The evidence is here that the Station fully
merits the public confidence which it enjoys.

Respectfully submitted,
A. R. MaxN,

Dean and Director of Experiment Stations.
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FORTY-NINTH ANNUAL REPORT

OF THE

New York State Agricultural Experiment Station

Dean A. R. MannN, College of Agriculture, Cornell Univérsity,
Ithaca, N. Y.:

Str.—I have the honor to submit to you, in compliance with law,
the following report of the New York State Agricultural Experi-
ment Station for the fiscal year ended June 30, 1930, being the
forty-ninth report of this institution. The character and progress
of the research work which is being conducted under the pro-
visions and appropriations made by the State and Federal govern-
ments at the Station are best set forth in the reports of the chiefs
of divisions, to which, in particular, your attention is invited.
The results of the Station’s activities, as told by those in charge
of the investigations, are such that the Director is proud of the
achievements of his associates, and asks that you, the governing
bodies of the institution, and the people of the State to whom this
report goes, note well the accomplishments of the year.

The Director’s report need be but a summary of administrative

matters.
CHANGES IN ORGANIZATION
Before the present Director came to the Station, the scientific

work of the institution had been organized by former Directors
into nine sub-divisions, as follows: Agronomy, Bacteriology,
Chemistry, Biochemistry, Botany, Dairying, Entomology, Horti-
culture, and Poultry Husbandry. These sub-divisions are known
as ‘‘Divisions.”” During the time the present Director has been
at the Station, the work of two of these Divisions, Agronomy and
Poultry Husbandry, has been transferred to the State College of
Agriculture and two Divisions, Chemistry and Biochemistry, have
been combined into the Division of Chemistry, leaving six depart-
ments of scientific work. Authority has been granted by the
Board of Trustees to sub-divide one of these six Divisions, Horti-
culture, into the Division of Pomology and the Division of Vege-
table Crops. Richard Wellington, Chief in Research (Horti-

[11]
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culture), was made Chief in charge of Pomology. and Charles B.
Sayre, Chief in Research (Vegetable Crops), was made Chief in
charge of Vegetable Crops. The scientific workers at the Station
are now grouped into seven Divisions, as follows: Bacteriology,
Botany, Chemistry, Dairying, Entomology, Pomology, and Vege-
table Crops.
CHANGES IN THE STATION STAFF

A number of minor changes have been made in the staff during
the past year. Mrs. Rachel Hening became Mailing Clerk Sept.
1, 1929, taking the place of Miss Elizabeth Jones, deceased, who
had been Mailing Clerk at the Station since February, 1916. Con-
rad Mohr, Florist at the Station from September, 1924, resigned
October 1, 1929, and Hermann Jahn was appointed to take his
place. G. W. Churchill, Agriculturist since 1886 resigned Decem-
ber 22, 1929, and his place was taken by Patrick Corcoran, who
had been for some years Foreman of Orchards. The resignation
of E. V. Shear, Associate in Research (Botany), with headquarters
at Vassar College, took effect March 31, 1930, and Dr. J. M.
Hamilton was appointed to take his place, beginning work April
1, 1930. Dr. Hamilton did his undergraduate work in the
Ontario Agricultural College and in the University of Toronto.
His graduate work was done at the University of Wisconsin, from
which place he was given his doctor’s degree in June 1929. E. L.
Green became Associate in Research (Chemistry) January 1, 1930.
Mr. Green is a graduate of Washington University, St. Louis, in
1916, with a master’s degree from the State College of Agriculture
in Washington in 1926. The death of F. H. Hall, Associate in
Research (Horticulture) on October 18, 1929, must be noted. Mr.
Hall had served the Station since 1897 as Librarian, Station
Editor, and Associate in Research (Horticulture). W. T. Tapley
was appointed to take the place of Mr. Hall, his appointment
taking effect April 15, 1930. Mr. Tapley received a bachelor’s
degree from the University of New Hampshire in 1916 and a
master’s degree from the University of Minnesota in 1920. He
was Assistant Professor of Vegetable Gardening in Minnesota
from 1920 to 1923 and in charge of the vegetable gardening work
in State College, Penn., from 1923 to 1926. J. J. Thomas served
as Assistant in Research (Chemistry) for the period from January
16, 1930 to July 1, 1930. Floyd E. Lovelace has been appointed
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Assistant in Research (Chemistry) the appointment to be effective
July 1, 1930, to take the place of M, G. Moore, Assistant in Re-
search (Chemistry), since 1919. Mr. Lovelace is a graduate of the
Cornell College of Agriculture in 1928,

THE NEW HORTICULTURAL BUILDING

It is gratifying to note that the last session of the Legislature
has authorized the expenditure of $285,000 for a new horticultural
building. From year to year the Directors of this Station have
called attention in their annual reports to the pressing need of a
horticultural research laboratory. All who have been familiar
with the work of the Station agree that the work of the institution
could not go forward advantageously until better laboratory
facilities were provided for every division of the institution, since
the present buildings are inadequate in both space and equipment.
Those in charge of the Station have long considered a new horti-
cultural building the chiefest need. Plans for the new building
are well along and it is hoped that during this year the building
itself will be erected, or at least that its erection will be well under
way btfore the close of the year.

STATION GREENHOUSES

I must call your attention again to the great need of new green-
houses. The present structures are old, in poor repair, and have
never been properly equipped for the work for which they are
intended. More and more, greenhouses are indispensable to work
with plants, in the study of soils, and in breeding and treating
insect and fungous pests. New greenhouses, properly constructed,
will enable our workers with plants in many cases to grow two
crops in a single calendar year, and will afford conditions of con-
trol in the study of plants and pests not otherwise to be had. I
emphasize again that new greenhouses are indispensable if the
efficiency of the experimental work under way at the Station is
to be maintained.

PRINTING

The Station is much embarrassed and its usefulness to the agri-
culture of the State is curtailed by a serious shortage of funds for
printing the bulletins and circulars offered by members of the staff.
Nearly every year finds the printing fund exhausted early in the
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spring, with consequent delays in the presentation of the results
of the Station’s research work to the farmers of the State. This
year is no exception, and manuscripts have already accumulated
which will make an immediate and heavy drain on the printing
fund for the next fiscal year. The budget for the coming year
totals $375,825. Five years ago the budget for the fiscal year
called for $284,025. The increase during this five-year period is
$91,800, or nearly 33 per cent. During this five-year period, the
appropriation for printing has increased only $1,000, or 1214
per cent.

These figures do not tell the whole story, however, for with
substantial increases in the budget at the Station has come a
large increase in the number on the staff, and consequently an
increase in the output of published material. At the same
time the overhead in incidental printing, such as letterheads,
forms, records, and various odds and ends, has also mounted with
the increase in personnel and in the number of projects. The
cost of publication in most instances is an exceedingly small part
of the total outlay for Station work, and yet until the
results of research are made available thru publication, those who
are expected to benefit from the Station’s activities must remain
uninformed. If the present appropriation of $9,000 could be
increased to $12,000, the Station work could be presented to the
farmers of the State much more effectively. This statement of the
need of a larger appropriation for printing may be emphasized by
a brief account of the types of publications.

TYPES OF PUBLICATIONS

The final objective of every research project under way at the
Station is to place the results as effectively as possible before those
who can make the best use of them. For this purpose, the Station
maintains three series of formal publications, namely, Technical
Bulletins, Bulletins, and Circulars. In each case the material is
presented in a form suitable for the audience to which the publica-
tion is sent.

As the name implies, the Technical, Bulletins treat of the more
technical aspects of the Station’s work, and are prepared for dis-
tribution almost altogether to scientific workers in other institu-
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tions similar to this one. These bulletins form the background
for many of the Station’s more general recommendations and pro-
vide a medium for quick and effective dissemination of informa-
tion about progress in the Station’s research program.

The Bulletin series has much wider distribution than the Tech-
nical Bulletin series, and the material presented in the Station
Bulletins is written more from the standpoint of its application
to farm practice or to agricultural industries than as a scientific
report. All of the Station Bulletins, however, report the results
of experimental work with the difference between these reports
and those given in the Technical Bulletins that the former deseribe
experiments of a practical nature or that have progressed far
enough to have a practical application.

The Station Circulars are intended only as an aid to corres-
pondence, and thus treat of a wide range of topics about which
the Station receives many inquiries. The Circulars, therefore,
may or may not have a bearing on Station researches, and in
general are compilations of the latest information from all sources
on the subject in hand. As a rule, the Circulars are not distributed
to mailing lists, but are used to save the writing of detailed infor-
mation in answering inquiries.

Any consideration of the Station’s publication system should
take into account the News Service (page 91), as this syndicated
press material supplements the more formal publications and is
a recognized medium of presenting the results of the Station’s
experiments to the public. Reliable estimates indicate that at least
25 per cent of the requests for Station bulletins received in the
daily mail are stimulated by notices of the publications in the news-
papers and farm and trade papers.

Thus it may be seen that thru its publications the Station strives
as best it can to put the results of its work before the farmers of
the State.

ORIENTAL PEACH MOTH

The Legislature in the last session authorized the expenditure
of $50,000 to control the oriental peach moth, apple maggot. and
codling moth, pests which are seriously eurtailing the production
of tree fruits and their sale, both at home and abroad. Those

~who have sponsored the appropriation will want to know about
the present status of these pests.
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The oriental peach moth is now present in Chautauqua, Erie,
Niagara, Orleans, Monroe, Wayne, and Ontario Counties in western
New York. In the Niagara area the fruit infestation varied from
50 {o 80 per cent of the crop in different orchards. Losses in this
area for 1929 were estimated to be in the vieinity of $200,000.
The peach moth is therefore well established in this area, and
indications are that injury will continue to increase in this im-
portant peach-producing section. The pest is also present in
Albany, Rensselaer, Greene, Columbia, Ulster, Dutchess, Orange,
Putnam, Westchester, and Rockland Counties in the Hudson
Valley and Nassau and Suffolk Counties on Long Island.

Since there is as yet no satisfactory method of protecting peach
orchards by means of insecticides, the most promising recourse to
combat the insect is the utilization of parasites.  During the
season of 1929 several new colonies of the larval parasite (Macro-
centrus ancylivora) were established in Niagara County. Twig
collections made in this area thruout the summer showed the para-
site to be spreading rapidly and to be parasitizing the peach moth
larvae in the twigs. Several hundred thousand individuals of the
egg parasite (Trichogramma minutum) were liberated, and para-
sitized over 35 per cent of the eggs of the peach moth present in
the orchards receiving these liberations. It is hoped that these
parasites will soon begin to exert an influence on the peach moth
infestation. However, in order that no possibility of control may
be overlooked, several growers are cooperating in testing numerous
insecticides in an effort to find a suitable spray or dust for New
York conditions.

In the Hudson Valley and Long Island areas where the pest
has been present for some time, parasites were found last season
and a comprehensive survey of the entire area is planned to
determine the extent of parasitism and the species involved with
the view of colonizing species not now present.

THE APPLE MAGGOT
The apple maggot is of chief concern to the apple industry of
the Hudson and Champlain valleys, but in view of a threatened
embargo by Great Britain the lighter infestation in western New
York may become of sufficient importance to require special treat-
ment for the control of this insect. The recent threatened embargo
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by Great Britain against infested fruits seems to be aimed especi-
ally at the apple maggot and thus vitally concerns the apple belt
of eastern New York. Experiments conducted by Station workers
in the Hudson Valley indicate that very good control can be
secured against this fruit fly by the use of properly timed arsenical
sprays. However, in order to meet the demands of Great Britain
for clean fruit, even better control is necessary if the infestation
is to be brought to the Imperial Government’s requirements. Much
has been accomplished regarding the bionomics of the insect,
altho more extensive data are needed. Coupled with more
intensive spray practices is the problem of spray residue on the
fruit. The British tolerance at present is 0.01 of a grain of
arsenic per pound of fruit. Chemical analyses of fruit from
various parts of the area where apple maggot is a serious problem
show that in order to secure freedom from this insect it is
necessary to use an amount of arsenic which causes the fruit to
show residues dangerously close to the British tolerance.

The Legislature has appropriated funds for an extensive investi-
gation of apple-maggot control, together with studies on washing
of fruit, to enable fruit growers to pack apples that will meet the
exacting requirements of other nations as well as the demands
of the health authorities of this country. Plans have been com-
pleted for an economical use of this money to accomplish the
objects for which the appropriation was granted.

CODLING MOTH

Thirty years ago a conservative estimate stated that one-third
of the New York apple crop was destroyed by the codling moth.
This loss amounted to some $2,500,000 annually, and in addition
there was $500,000 damage to pears. Considerable progress has
been made in more efficient control methods since that time and
particularly since the special investigations were commenced in
1924. This work pointed out clearly that the ‘‘cover’’ sprays
had been made with little definite knowledge of the habits of the
insect relative to egg deposition as influenced by differences in
seasonal conditions, and largely accounted for the inability of
growers in certain areas to seecure adequate protection from the
pest. This work, continued for several successive years, has shown
that it is impossible to predict accurately the time for making spray
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applications as based on previous seasons’ experience. It is neces-
sary to have first-hand information each year from daily observa-
tions of large numbers of insects under orchard conditions to give
the correct information. Today the wormy apple is not as serious
a problem in New York orchards as formerly, and efforts are
now directed chiefly to keeping the so-called ‘‘sting’’ injury at a
minimum.

‘With the money appropriated last winter to combat this pest,
attention will be given to developing more effective insecticides
and to control of the spray residue by washing fruit.

THE EUROPEAN CORN BORER

From time to time, questions come to the Director about the
work with the corn borer to control which the Legislature has
made special appropriations in its last three sessions. To answer,
in part, at least, these questions, a brief statement of the present
status of this serious pest is here submitted.

The European corn borer was first discovered in this State
during the season of 1919, and at that time it occupied only two
small areas, one at Schenectady and the other just south of
Buffalo. In the intervening time the insect has spread over prac-
tically the whole State, altho it appears to have aceumulated
in destructive numbers up to the present time in more or less
definite areas. These are the counties bordering on Lake Erie
and Lake Ontario, the Mohawk Valley, and to some extent on
Long Island. In these locations the corn borer has been shown
to be capable of inflicting severe injury to sweet corn, and the loss
varies from a small percentage of the ears to practically the
whole crop, depending on the season and the cultural practices
employed. The situation is further aggravated by the fact that
considerable sweet corn is grown both for the market and for
canning purposes in these areas, and especially in the western
part of the State.

In view of the fact that the corn borer is a distinet menace to the
sweet corn industry in the State, investigations were undertaken
two years ago with the object of making a thoro study of the
insect in relation to its environment with the hope that this
would shed light on some satisfactory means of control. Con-
siderable information has been gained during this time and it
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is shown that much may be done in combating the insect by a
modification of the cultural practices. However, the problem is
far from solved and it will doubtless be several years before con-
trol measures can be recommended which will apply to the whole
state and which take into account the soil conditions and climatic
factors in the different areas. It will be necessary to study
carefully the relation of the inseet to climatic conditions in order
to explain the fluctuation in abundance from year to year and the
apparent accumulation in some areas more than in others. Owing
to the faet that cultural practices as a means of combating the
inseet may not be feasible in all locations other lines of endeavor
have included the possible use of insecticides and a study of the
parasites of the insect. It is hoped that a thoro research program
will eventually result in a satisfactory method of control.
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RESEARCH AND REGULATORY PROJECTS

For many years the work at this Station has been classified
and conducted under projects. You will please take note of the
projects now, 1929-30, under way and the readers of this report
will be interested in them, I am sure. The projects are listed
under the several divisions of the institution.

DIVISION OF BACTERIOLOGY

. Sterilization of milking machines. -
. Soil flora studies.
. Bacteriological methods of analyzing dairy products.
. Control of city milk supplies.
. Dairy utensil flora studies.
Sub-project 2. Types of bacteria surviving pasteurization.
Sub-project 4. Original contamination of milk from the udder.
Sub-project 5. The relation of udder infections to bacterial count
standards for raw milk.
6. Investigation of legume nodule bacteria.
. An investigation on the effect of straw on plants.
8. Cheese flora studies.
Sub-project 1. Chemical changes in ripening cheese produced by cer-
tain bacteria.
Sub-project 2. Swiss cheese studies.
9. Studies on the Coccaceae.
Sub-project 1. Udder infections as a cause of epidemic septic sore
throat.
10. Studies in bacteriological technic.
11. Tomato products investigation.
13. Standardization of biological stains (with Chemical Foundation).
14. Type species of the genera of bacteria.
Sub-project 1. Bacteria of genus Serratia.
Sub-project 2. Studies on general classification and nomenclature of
bacteria.
15. Sauerkraut investigations.
16. Control of commercial kraut manufacture.
17. Correlation of the productivity of certain soil types with the ability of
certain bacteria to grow therein.
18. Studies on commercially prepared baby foods.
19. Food spoilage investigations.
20. Studies on thermophilic and thermotolerant bacteria associated with pas-
teurized milk plants and the way to eliminate such bacteria.
21. Relation of heat-loving bacteria to particular types of pasteurizing
equipment.
22. Thermophilic and thermotolerant bacteria in evaporated milk.

QU W N
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24.
25.
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A study of the efficiency of the Grindrod process of sterilization.
Non-lesion cases of animals reacting to the tuberculin test.
Routine control of contagious abortion in the dairy herd.

26. Bacterial canker of tomato.

29.
30.
31
32.

33.
34.

35.
36.

37.
38.

DIVISION OF BOTANY

. New York plant diseases, III.

. ‘Control of mosaic in the potato seed plat.

. Mushrooms and toadstools.

. Popping of popcorn.

. Apple diseases.

. Winter injury of apple trees.

. Bacterial blight of beans.

. Hardshell and Sclerema in beans.

. Aster diseases.

. Raspberry diseases.

. Cruciferous crop diseases on Long Island.

. Improvement of present methods of spraying vegetables.
. Seed-borne plant diseases.

. Hard seeds in legumes.

. Germination studies on vegetable seeds.

. Lawn grass seed mixtures.

. Official seed tests.

. Seed testing service.

. Apple fruit spot diseases in the Hudson Valley.
. Root diseases of fruit trees in the Hudson Valley.
. Domestic vs. foreign red clover and alfalfa seed.

. Effect of crown-gall upon apple trees.
. Seed treatment investigations with vegetable crops.

A survey of canning crops diseases.

Bacterial canker of tomato.

Methods of control for cucumber mosaic and wilt diseases.

A study of soil temperature and soil moisture in relation to seed germina-
tion of peas and beans, seed disinfection, plant vigor, and root develop-
ment (Purnell).

Studies on the sprouting of potatoes.

Sulfur: Its relation when used as a fungicide to the health and produc-
tiveness of the orchard tree.

A study of the control of leaf-spot diseases of tomatoes by spraying or
dusting, ete.

The damping-off of tomato seedlings in greenhouses.

Studies on seed corn maggot.

‘Winter washes for sun scald of sweet cherry and catalpa trees.
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10.
11.
12.
13.
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DIVISION OF CHEMISTRY

. Preparation of pure casein and a study of its physico-chemical proper-

ties (Adams).
Sub-project 2. Serological studies on the three species of casein.
Sub-project 3. The influence of salts on the properties of gelatin.

. Toxic residues on fruit.

. Inspection of commercial fertilizer.

. Inspection of feeding stuffs.

. Chemical studies of grape juice.

. Physical properties of insecticides and fungicides.

. BEffect of oil sprays on fruit trees.

. Sulfur: Its relations when used as a fungicide to the health and produc-

tiveness of the orchard tree.
Sub-project 1. The physical properties of elemental sulfur.
Sub-project 2. Relation of physical states of sulfur dust to chemical
changes under controlled conditions of time, tempera-
ture, and humidity.
Sub-project 3. Sulfur injury on apple foliage under field conditions.

. Chemical and physical standards for bordeaux mixture and copper-lime

dusts.
Improvement of analytical methods.
Quality in canning crops.
Chemistry of pectin.
Inspection of insecticides and fungicides.

DIVISION OF DAIRYING

. Methods of sampling milk at milk plants.

Aging ice cream mixes,

. Testing Babcock and bacteriological glassware.

. Dairy herd management.

. A study of frozen milk and cream.

. An attempt to devise a method of packaging cheddar cheese without

melting or grinding.

. A study of practical methods of testing milk and its products.
. Creaming of raw and pasteurized milk.

. The solubility and keeping quality of milk powders.

10.
11.
12.
13.
14.
15.
16.
17.

Manufacture of water ices and sherbets.

A comparison of various ice cream stabilizers.

Influence of certain salts on the ease of whipping ice eream mixes.
A study of flavoring ice cream with cocoa and chocolate.

A study of milk strainers for use on the farm.

A study of cleaning solutions for milking machines.

Line breeding of the herd.

Maintenance of a herd free from tuberculosis.
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18. Influence of 2 and 3 milkings and feedings per day on the development of
dairy cows.

19. Machine versus hand milking as affecting the production of cows.

20. Relation of type of dairy cows to milk production.

21. Maintenance of a herd free from contagious abortion.

22. A study of the manufacture of Neufchatel cheese.

23. Standard sediment discs for control in market milk.

24, A study of mechanical refrigerators for use on dairy farms.

25. A dry air sterilizer for use on the dairy farm.

DIVISION OF ENTOMOLOGY

1. Studies of apple insects.

2. Studies of pear insects.

3. Control of injurious insects by dusting.

4. Peach insects.

5. Tests of various insecticides for the control of oriental peach moth.
6. Peach-deforming capsids.

7. Control of maggots in cabbage seedbeds.

8. Investigations of the parasites of oriental peach moth.
9. Adhesiveness of insecticides.

10. Spider mites as fruit pests.

11. Raspberry fruit worm in western New York.

12. Studies on the seed corn maggot.

13. Studies of raspberry insects.

14. Control of grape-berry moth.

15. Paradichlorobenzene for grape root-worm.

16. Lcological investigation of grape and apple inscets.

17. Study and control of cucumber insects.

18. Studies of cabbage insects.
Sub-project 1. Control of aphids and thrips in the cauliflower seedbed.

19. Study and control of potato insects.

20. Control of pear psylla in Hudson Valley.

21. Round-headed borer and other apple insects in Hudson Valley.

23. Control of Mexican bean beetle.

24, Cherry maggot and its control.

25. Control of spinach maggot.

26. Control of carrot rust fly.

27. Control of onion maggot.

28. Study of the comparative value of compounds of mercury as soil insecti-
cides.

29. Life history, occurrence, and control of European corn horer.

30. Wire-worm investigations.
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DIVISION OF POMOLOGY
- A variety test of apples, pears, peaches, apricots, nectarines, plums,
cherries, grapes, and small fruits.
. Fruit breeding.
. A test of several methods of propagating apples.
. A study of strains of Baldwin apples from different sources.
. An experiment in pruning apples, pears, and plums.
Sub-project 1. Little vs. much pruning.
Sub-project 2. High vs. low heads for apples and pears.
Sub-project 3. Winter vs. summer pruning of apples.
. Propagation of apples from selected buds.
. A test of the value of certain stocks for various plums.
. A test of commercial fertilizers, stable manure, green manures, and lime
for grapes.
. A pruning and training test with grapes.
A test of American varieties of grapes on resistant or hardy stocks.
A study of types of flowers and intersexes in grapes and other fruits with
reference to fruit development.
Variety test of 50 kinds of improved European filberts.
Botanical study of cultivated esculents (Purnell).
A test of fertilizers for red and purple raspberries.
A test to determine whether the stock affects the cion.
Sub-project 1. A test of bud sports or chimeras propagated by root
cuttings.
Pollination studies in fruit varieties.
Botanical study of cultivated fruits.
Cytological research in horticultural plants.
Anatomical research in horticultural plants.
Morphological basis of chromosome pairing.
Thinning grapes thru removal of a number of prospective fruit clusters
before the blooming stage.
Selective breeding with the Concord grape.
Nursery Stock Investigations
. Comparison of nursery seedling stocks (apple, cherry, plum, pear, and
rose) from various regions.
. Source and varieties of seed for nursery seedling stocks (apple, cherry,
plum, pear, and peach).
. Methods of growing seedling stocks (apple, cherry, plum, pear, and
peach).
Sub-project 1. Fall planting vs. spring planting.
Sub-project 2. Methods of transplanting.
Sub-project 3. Production during one year vs. two year growing period.
. Study of storage conditions for nursery seedling stocks.
. Asexual propagation of nursery seedling stocks.
. Use of cover crops to retain fertility of nursery land.

. Fertilizer requirements of nursery stock with especial reference to

nitrogen needs.
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Soil Investigations

. Orchard and vineyard fertilization studies.

2. Causes of field plat variability.
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. Lysimeter investigations.

Sub-project 1. The relation of legumes to the nitrogen problem as
affecting soil fertility and plant nutrition.

Sub-project 2. The relation of mineral constituents to crops in rotation
on two soil types, and the effect of soil depth on such
relations.

. A study of soil requirements.

. Physiological and nutritional study of the apple tree.

. Combination of small grains with field peas for forage.
10.
13.
14.

Time of cutting alfalfa.

Biological researches on soil organic matter.

Nutrition of trees by direct injection of reagents into the tissues and the
effects of injections on tree reactions.

. The effects of various soil types on the growth of certain horticultural

plants.

The effects of long continued applications of certain chemicals, such as
calcium carbonate, sodium chloride, ferrous sulfate, calcium sulfate,
magnesium sulfate, and sodium sulfate, on soil and plant.

Hudson Valley

. Fertilizers for apples in the Hudson Valley,
. Variety tests of fruits in Hudson Valley.
. Cover crops for orchards.

Test of six different commercial nitrogenous fertilizers on apples.

. Pollination of fruits.
. Bearing habits of fruit trees.
. A test of commercial fertilizers for currants.

DIVISION OF VEGETABLE CROPS

. Study of vegetable varieties.

. Rotation and fertilizer experiment with vegetable canning crops.
. Variety test of fall spinach.

. Producing canning crop tomatoes.

Sub-project 1. Tomato selection and breeding.

Sub-project 2. Tomato variety testing.

Sub-project 3. Comparison of various methods of growing tomato
plants and different dates of sowing seed.

Sub-project 4. Comparison of various distances of transplanting to-
mato plants in the field and the effect on yields,
costs, and net return.

Sub-project 5. Physiological effect and economic value of fertilizing
seedling tomatoes at time of transplanting in flats.
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5. Experiments in growing sweet corn for canning.

Sub-project 1.
Sub-project 2.

Sub-project 3.

Comparison of size of seed in its effect on yield,
quality, and uniformity of maturity.

Comparison of various distance of planting and differ-
ent rates of seeding sweet corn.

Treatment of seed with organic mercury compounds.

6. Experiment in growing canning crop peas.

Sub-project 1.
Sub-project 2.

Sub-project 3.
Sub-project 4.

Sub-project 5.
Sub-project 6.
Sub-project 7.

Sub-project 8.

Testing of commercial pea seed stocks.

Comparison of size of pea seed in its effect on yield,
quality, and uniformity of maturity of canning peas.

Comparison of various rates of seeding peas.

Treatment of pea seeds with organic mercury com-
pounds.

Inoculation of seed with nitrogen-gathering bacteria.

Pea breeding and selection.

Relation of time of planting to development of vines
and yield of peas.

To determine the effect of different potash fertilizers
on rate of growth and maturity of peas and on the
quality of the canned product.

7. Vegetable breeding (Purnell).
8. Study of pumpkins and squash to determine canning qualities, etc.
9. Comparison of yields and returns of sweet corn to grower and canner.
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EXPENDITURES DURING THE YEAR

The following is a summarized statement of expenditures from
all funds available to the Station during the year. The payments
for these purposes were made by the Treasurer of Cornell Uni-
versity, as the proper vouchers were sent forward to him, from
funds supplied to him by the State Treasurer or otherwise avail-
able for the support of the Station. They were chargeable in each
case to the several appropriations or other funds as indicated.
Full details of these transactions appear in the report of the
Treasurer of Cornell University for the year 1929-30.

1. Expenditures contracted for and chargeable to preceding year, but paid
for after July 1, 1929:
From appropriations by Chapter 75, Part 1, Laws of 1928:
Maintenance and operation:

Fuel, light, power, and water................. $83 43
Printing ............ ool 386 33
Equipment, supplies, and materials............ 202 34
Traveling expenses........................... 390 17
Communication ................. . ... .. ..., 60 86
Repairs ............ ... o il 12 00
Total maintenance and operation........................ $1,135 13
Maintenance undistributed:
Long Island Vegetable Research Farm......... $122 29
Hudson Valley Horticultural Investigations
Maintenance and operation.................. 287 52
Labor ... .ol 22 00
Nursery shrubs and plants.................... 1,300 97
Total maintenance undistributed........................ 1,732 78
From appropriation by Chapter 84, Part 2, Laws of 1929:
Vineyard at Fredonia: Service and expenses................ 198 00

2. Expenditures chargeable to current year’s funds:
From appropriations by Chapter 593, Laws of 1929:
Personal service:

Salaries .......c..iiiiiiii $179,309 30
Labor ... e e 33,349 22
Total personal service.....................ooueeiu.... 212,658 52
Maintenance and operation:
Fuel, light, power, and water................. $8,534 15
Printing ....... .. ..ol 8,210 70
Equipment, supplies, and materials............ 29,647 05
Traveling expenses ........................... 4,898 54

Communication .............................. 2,762 87



Repairs ........ ... i il $9,187
Rent ... ... 3,130
Fixed charges and contributions............... 114
Contingencies .............. ... ... . .l 25

Total maintenance and operation.....................

Maintenance undistributed:

Control of pests of raspberries................ $4,497
Long Island Vegetable Research Farm.......... 1,587
Hudson Valley Horticultural Investigations.... 2,642
Nursery shrubs and plants.................... 12,064
Corn borer investigations...................... 6,695

Total maintenance undistributed......................

From appropriation by Chapter 361, Laws of 1929:
Maintenance undistributed:

Services and eXPenses................oiuiiiiiiiaiii.

From appropriation by Chapter 85, Part 2, Laws of 1930:
Maintenance undistributed:

Vineyard at Fredonia: Service and expenses..............

From appropriation by Chapter 765, Part 1, Laws of 1930:
Maintenance undistributed:

Services and eXpenses...............iiiiiiit i

From Federal funds:
Hatch fund:

Salaries ........ .. o il $1,250
Labor .......ociiiii 250
Total Hateh fund........... ... ... ... ... . ia..
Adams fund:
Salaries ... $1,500
Total Adams fund................. ... ... . ... ..
Purnell fund:
Salaries ... $4,500
LaDOT vttt it e 1,256
Equipment, supplies, and materials.......... 243
Total Purnell fund ............ .. ... . . iiiiiiian,
From income from sale of farm products:
Personal service ...... e $1,347
LabOT ottt e 5,463
Fuel, light, power, and water................. 476
Sale of books, returned to Comptroller......... 351
Printing ... 541

Equipment, supplies, and materials............ 3,137

87
40
10
00

43
68,

21
07

28

00
19
23
75
35
72

$66,510

27,486

11,542

1,565

1,944

1,500

1,500

6,000

68

67

19

97

44

00

00

00



Travel €XPenses ............coveiuiuieenneenens $717 51
Repairs ........ . .. .. il 2,176 11
Rent ..ooi 548 23
Insurance .............iiiiiiii i 538 23
Communication .............................. 95 57
Total income from sale of farm products................. $15,392 89
Total expenditures ................ ... ... ... $349,167 27
APPROPRIATIONS

The funds available to the Station for the year covered by this
report from appropriations by the Legislature of 1929 were as
follows:

By Chapter 593, Laws of 1929, to be available for the year ended June 30,
1930:
Personal service:

Salaries of staff, ete.......................... $163,810 00
Laborers ...ttt e 32,150 00
Long Island Vegetable Research Farm.......... 7,000 00
Hudson Valley Horticultural Investigations..... 10,200 00
Total personal service.......................cciuuin.n. $213,160 00
Maintenance and operation:
Fuel, light, power, and water................. 8,750 00
Printing and advertising................... ... 9,000 00
Equipment, supplies, and materials............ 31,670 00
Traveling expenses .......................... 5,000 00
Communication ............................. 3,000 00
Fixed charges and contributions.............. 2,030 00
Rent ... ... 3,200 00
Repairs and alterations .................... . 12,500 00
Contingeneies ............... ...l 100 00
Total maintenance and operation........................ 75,250 00
Maintenance undistributed:
Controlling raspberry pests.................. 4,500 00
Corn borer investigations.................... 7,250 00
Long Island Vegetable Research Farm.......... 1,800 00
Hudson Valley Horticultural Investigations.... 3,500 00

For study of the problems of productions. storage,
and distribution of nursery shrubs and
plants, including personal service.......... 13,450 00

Total maintenance undistributed........................ 30,500 00
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By Chapter 361, Laws of 1929, to be available for the year ended June 30,
1930: '
Maintenance undistributed:
Investigation of moths and insects, including

personal service ......................... $13,000 00
Total maintenance undistributed....... S $13,000 00
Total available for the year............... ... $331,910 00

The funds made available to the Station for the year ending
June 30, 1931, from appropriations by the Legislature of 1930 are
as follows:

By Chapter 85, Laws of 1930, to be available for the year ending June
30. 1931:
Personal service:

Salaries of staff ............ ... ... ... ... ..., $166,450 00
LaboTers .. vii i e 34,000 00
Long Island Vegetable Research Farm......... 7,000 00
Hudson Valley Horticultural Investigations.... 10,950 00
Diseases of small fruits................... ... 3,500 00
Total personal service...................cviiiiiiiiinn.. $221,900 00
Maintenance and operation:
TFuel, light, power, and water.................. $9,750 00
Printing and advertising..................... 9,000 00
Equipment, supplies, and materials............ 31,500 00
Traveling expenses ........................ns 5,000 00
Communication .............. ... 3,000 00
Fixed charges and contributions................ 725 00
Rent ..o e 3,200 00
Repairs and alterations...................... 13,650 00
Contingencies ............ ..., 100 00
Total maintenance and operation....................... 75,925 00
Maintenance undistributed:
Controlling raspberry pests.................... $1,000 00
Corn borer investigations..................... 7,250 00
Long Island Vegetable Research Farm........ 1,800 00
Hudson Valley Horticultural Investigations.... 3,500 00

For study of the problems of productions, storage,

and distribution of nursery shrubs and plants,

including personal service .................. 13,450 00
Investigation of moths and insects............. 13,000 00
Services and expenses in grape work at Fredonia 2,000 00

Total maintenance undistributed........................ 42,000 00
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By Chapter 765, Part 1, Laws of 1930, immediately available for the year
ending June 30, 1931:
Maintenance undistributed:

Investigation of moths and insects for services and

EXPENSES ..\ttt e $37,000 00
$37,000 00

By Chapter 85, Part 2,. Laws of 1930, immediately available for the year
ending June 30, 1931:
Maintenance undistributed:

Vineyard at Fredonia ....................... $1,800 00
Total maintenance undistributed....................... $1,800 00
By Chapter 82, Laws of 1930, available for the year ending June 30, 1931:
Construction of Horticultural Building........... $285,000 00
Total available ........................c.... — ..... $285,000 00

Total available for the year............................ $663,625 00
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DIVISION OF BACTERIOLOGY

The Division of Bacteriology has continued its studies on agri-
cultural problems that involve the activities of bacteria of good
and bad types. However, these studies usually fall in the first
class, as the bacteria that affect agricultural activities are primar-
ily beneficial to the farmer as will be seen from the following list
of problems that have been studied during the year: (1) Bac-
terial changes in artificial manures; (2) control of cultures used
in legume inoculation; (3) soil fertility studies; (4) bacteria
causing the fermentation of sauerkraut; (5) spoilage of food
products; (6) types of bacteria that are important in connection
with the pasteurization of milk; (7) types of bacteria naturally
present in milk as drawn from the cow, including the study of
the milk of one cow that is supposed to have caused a septic
sore throat epidemic in a village of the State; (8) types of baec-
teria producing desirable flavors in dairy and vegetable products;
(9) types of bacteria in commercially prepared baby foods and
methods of controlling the number of bacteria in such products;
(10) comparative studies on casein; and (11) the classification
of bacteria into recognizable species.

ARTIFICIAL MANURE FROM STRAW

The past year has seen the completion of an investigation
carried on in cooperation with the Division of Pomology (Orchard
Soils Investigations), namely, a study of the production of artifi-
cial manure from straw, and Bulletin No. 573 has been issued to
discuss this subject. In recent years quite a little attention has
been paid to a process of converting straw into manure, as a
commercial concern has been selling a mixture of salts to be added
to straw in order to stimulate the process and their product has
been extensively advertised. The results reported in Bulletin
No. 573 indicate that the labor involved, the large amount of
water necessary, and the cost of labor, ete., make it questionable
whether the method is practical under farm conditions in New
York. Cutting down the labor cost and water supply by depend-
ing on natural rainfall was not successful in producing a good
grade of artificial manure within a reasonable time. The expense
of the added ingredients is another thing which tends to make the
method impractical, especially if it is necessary to employ the
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above-mentioned commercial product to mix with the straw, as
the manufacturers of this product claim must be done in order
to avoid infringement upon their patent rights. Accordingly,
the method is not recommended for general use in this State.

TESTING LEGUME NODULE BACTERIA

During the year Circular No. 114 entitled ‘‘The Present Status
of Legume Inoculation in New York’’ has been issued. Partly as
a result of this circular and of the investigation of this question
reported in the last annual report, legislation has been adopted
this year directing the Station to make tests of legume inoculants
and to report to the Commissioner of Agriculture and Markets
the results of such tests with the object of excluding unsatisfac-
tory cultures of legume nodule bacteria from the market. This
legislation does not go into effect until the first of January, 1931,
and it will be some time after that before the machinery necessary
for this inspection work can be in complete working order; but
it is expected that by 1932 purchasers of legume cultures in the
State may be protected against the purchase of poor quality or
worthless cultures. This protection is needed, not to save the
farmer the small cost of the culture, but rather to avoid the
danger of partial or even complete failure of his crop.

GROWTH OF BACTERIA IN SOILS OF LOW PRODUCTIVITY

As reported last year, considerable attention has been given
to the behavior of bacteria in Volusia silt loam, a hill soil rather
low in productivity. It was stated in the last annual report that,
altho this soil is quite high in nitrogen, this element is not readily
available to plants growing on the soil nor to the bacteria that are
being investigated. During the past year laboratory investiga-
tions and greenhouse work have been carried on to see whether
this nitrogen can be made available to plants and to bacteria.
The results so far obtained are important not only because they
suggest methods of improving the soil under investigation, but
also because they indicate a method in which bacteria may be
used to determine what sort of fertilization to give a soil. The
manuseript of a bulletin on this subject is now in course of
preparation,






