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STATE OF NEW YORK:
DEPARTMENT OF FARMS AND MARKETS,

A1BANY, January 16, 1922.

To the Legislature of the State of New York:

As Commissioner of Farms and Markets, I have the honor to
submit herewith the Fortieth Annual Report of the Director of
the New York Agricultural Experiment Station, at Geneva, N. Y.,
in pursuance of the provisions of the Agricultural Law.

I am, respectfully yours,
BERNE A. PYRKE,
Commissioner of Farms and Markets.

)
\

3]



NEW YORK AGRICULTURAL EXPERIMENT STATION.

R. W. TrATCHER, Director.
GeENEvVA, N. Y., December 15, 1921.

Hon. CrARLEs R. MELLEN,

President of the Board of Control,
Geneva, N. Y.

Dear Sir: In compliance with Section 306 of Article 14 of the
Agricultural Law of New York, I have the honor to transmit
herewith the report of the Director of the New York Agricultural
Experiment Station for the year 1921.

Yours respectfully,
R. W. THATCHER,
Director.

GeNEva, N. Y., January 3, 1922.
Ho~x. BErNE A. PyYRKE,
Commassioner of Farms and Markets,
Albany, N. Y.

Dear Sir: I have the honor to transmit herewith the Fortieth
Annual Report of the Board of Control of the New York Agri-
cultural Experiment Station, comprising the Treasurer’s report
for the fiscal year ended June 30, 1921, and the Director’s report
for the calendar year 1921.

Yours respectfully,
CHARLES R. MELLEN,
President of the Board of Control.

GeENEva, N. Y., January 3, 1922,

His ExceLrency, NatEAN L. MILLER,

Governor of New York,
Albany, N. Y.

Sir: In compliance with the requirement of the act of the
United States Congress of 1887, known as the ¢‘ Hatch Aect,’’ pro-
viding for the establishment of agricultural experiment stations
in the several states, I have the honor to transmit herewith the
Fortieth Annual Report of the New York Agricultural Experi-
ment Station, for the year 1921.

Yours respectfully,

CHARLES R. MELLEN,
President of the Board of Control.
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1920
July 1.

FORTIETH ANNUAL REPORT

OF THE

Experiment Station

TREASURER’S REPORT

rol of the New York Agricultural

GeNEVA, N. Y., July 1, 1921,
To the Board of Control of the New York Agricultural Ezperi-
ment Station:

As Treasurer of the Board of Control, I respectfully submit
the following report for the fiscal year ended June 30, 1921.

RECEIPTS

To balance on hand..................

. Salaries and labor (Albany). $149,313 21
Repairs (Albany) .......... 747 00
Adams fund ............... 1,465 22
Hateh fund ................ 1,499 49
Maintenance and operation

(first adv.) .............. 6,149 95
Fuel, light, and power. . ..... 5,833 34
Printing ................. .. 284 89
Equipment and supplies. . ... 13,333 34
Hired horses and vehicles. . . . 2,176 54
Traveling expenses ......... 2,500 00
Communication ............. 2,083 34
General plant service........ 833 33
Rent ........ ... ... ..... .. 492 01
Repairs .................. .. 2,082 27
Produce ............... .. .. 5,168 80

$193,962 73

$5,040 74

193,962 73

$199,003 47
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EXPENDITURES

Salaries and labor (Albany). $149,313 21
Repairs (Albany) .......... 747 00
Adams fund ............... 1,499 76
Hatch fund ............... 1,492 16
Fuel, light, and power.. ..... 7,304 41
Printing ............ ... ... 284 89
Equipment and supplies. .. .. 15,216 20
Hired horses and vehicles. ... 2,425 88
Traveling expenses ......... 2,982 43
Communieation ............ 2,497 33
General plant service........ 999 99
Rent .......... ... ... 650 00
Repairs .................... 1,495 27
Produce, remitted to Treasurer

State of New York........ 5,168 80

$192,077 33 $192,077 33
Balance on hand June 30, 1921........... 6,926 14

$199,003 47
Balance Ring Memorial Fund............ $1,293 52

All expenditures are supported by vouchers approved by the
Auditing Committee of the Board of Control and have been for-
warded to the Comptroller of the State of New York.

(Signed) W. O’HANLON,
Treasurer.



DIRECTOR'S REPORT FOR 1921

To the Honorable Board of Control of the New York Agricultural
Ezxperiment Station:

Gentlemen.— For the first time it becomes my pleasant duty to
prepare a report of the year’s operation of the experiment station
which is under your charge. I assumed the duties of the direct-
orship, on July 1 last, with a keen sense of the honor conferred
upon me in being chosen to fill the position the duties of which
had been so ably performed thru the preceding twenty-five years
by former-Director Jordan, and with a profound feeling of
responsibility for the continued maintenance of the high stand-
ards of research and careful investigation and the splendid repu-
tation and standing which the New York Agricultural Experiment
Station at Geneva enjoys, both at home and abroad. I have taken
up these duties and responsibilities with a confident reliance in
your wisdom and experience in guiding the affairs of the institu-
tion and with a keen appreciation of the helpful attitude of
counsel and advice which you have already manifested toward
me, and which I know to have been a constant source of strength
and pleasure to Dr. Jordan.

It is both eminently fitting and a peculiar personal pleasure
for me to present here a few extracts from a recent editorial in
Ezxperiment Station Record, published by the States Relations
Service of the United States Department of Agriculture, com-
menting upon the occasion of Dr. Jordan’s retirement:

Dr. W. H. Jordan, who retired in June, was one of the few remaining
pioneers among the state directors who aided in founding and building the
American system of agricultural research. He was the last of the group who
bind the original State stations with the present national system. * * *

The period of his activity covers the greatest period of development in
the American stations, not only in point of revenue but in the growth of
agricultural research. Ie stood consistently through the formative period of
the stations for the high ideals and purposes which these institutions were
to express. His voice was heard in no uncertain terms in setting forth-
these ideals, in defining the nature and essentials of research, in ecriticism
of tendencies he believed to be injurious, and in constructive suggestion.

From the first, Dr. Jordan had a clear vision of the field and function
of the experiment station as an institution for acquiring information
through experiment and research. He contended that the Hatch Act estab-
lished it “as a means of experimentation and research, and for no other
purpose;” that to maintain otherwise was to distort the understanding of
an experiment station and the idea fundamental to its organization as
expresed in the word “ experiment;” and that a station functioning chiefly
a8 an instrument of popular instruction was an absurdity. * * *
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Since knowledge is a limiting factor in all human endeavor, and it is
the primary function of the station to acquire that knowledge essential to
agriculture, he made many an ardent plea for opportunity to do its work,
and for protection of the station from demands which were outside its proper
field. On more than one occasion he called attention to the distortion of
the stations’ function, the extent to which they have heen ©coerced in efforts
that do not belong to them,” and declared that “the greatest and most
permanent acquisitions that have come to agriculture as an art during the
past fifty years are the outcome of profound scientific study.” Again, he
explained that “agricultural practice has no greater meed today than an
enlarged vision through more and safer knowledge, and that a new truth
may have vastly greater value than many volumes of pleasing addresses.”
It was an apt illustration of his in referring to the application of scientific
facts that “ it is easier to cut a diamond to its setting than it is to find it.”

Dr. Jordan helped us to understand what science is and what it is
not, what the essentials are of scientific inquiry, and the distinction between
research worthy of the name and other types of work. While admitting that
purely practical and local experiments had brought farmers into sympathy
with science as a means of progress, he drew the conclusion that e
should guard against centering an experiment around facts or conditions
which are of mere local or temporary importance;” and he added that the
literature was “already cluttered with so-called practical conclusions that
in a brief time will be swept into the rubbish corner.” He held it as funda-
mental to the largest success that experiments should ‘“deal with matters
of general and permanent utility;” and he reminded his hearers that the
“contributions of note which have entered into the warp and woof of agri-
cultural practice are those which have been proclaimed from the inner temaple
of science,” and furthermore that “the discoveries of scientific truth which
are today blessing the farmer in his daily toil are mostly those which have
been reached through the severest and most searching investigations.” * * *

Perhaps it was in the field of criticism that some of Dr. Jordan’s most
useful work was done. * He preserved the attitude of scientific criticism
toward his own work and that of his associates, for he sought sound truth
and abhorred superficiality or hasty conclusions where the evidence was
defective. His clear analysis of problems and the requirements for their
solution was most helpful.

His frank exposure of what he conceived to be weaknesses in the stations,
his vigorous comments on conditions and practices which ought to give way
to higher standards, were made in no spirit of censoriousmess, but with a
directness that expressed the force of his convictions. They came with a
full understanding of the difficulties under which many of the institutions
labored, but with no disposition to condone. He looked for progress, on-
he urged constant pressure in that direction, reminding his co-workers that
in this most ambitious and extensive scientific effort of the day their ideals.
intellizence, integrity of thought and ability, in things scientific, wculd
be judged by the outcome of their labors. * * *

The influence of such a vigorous, clear-visioned character in the councils
of the experiment stations for a period of thirty-six years can hardly be
overestimated. It is apparent only after a review of the things he con-
tended for and the course which development has taken. Te has been a
leader in the march of progress. He will be greatly missed in the meetings
of the Association and in his personal relations with those engaged in agri-
cultural research. All who have known him will join in the feeling
expressed in the resolutions of the faculty of the Cornell College of Agri-
culture, that “he has richly earned the relief which retirement from active
gervice brings,” and will “wish him many years in which to enjoy the
privileges of the contemplative life.”
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The lack of health and physical strength prevented the realiza-
tion of Dr. Jordan’s hope, expressed in his last report to you,
that he would, before relinquishing the directorship, be ‘‘ able to
prepare a resumé, in a somewhat popular form, of the results of
Station work important to practical agriculture, which have been
secured during the past twenty-five years.”” Such a resumé would
be a fitting climax to the many contributions which he has made
to the literature of American agriculture. I have earnestly urged
him to undertake its preparation as soon as his strength will per-
mit and it is greatly to be hoped that he may soon be able to
undertake this important work. It is to be hoped also that when
the resumé is ready for printing, this Station may have the honor
of publishing it.

ADMINISTRATION
STATION STAFF

Reference has been made above to the retirement of Dr. Whit-
man H. Jordan on June 30, 1921, after 25 years of service as
Director of this Station. On July 1, I took up the duties of this
position to which you had chosen me at your meeting on March 14,
1921. In accordance with the custom with new appointments to
the staff, I present the following brief summary of my academic
training and professional experience. I was graduated from the
University of Nebraska with the degree of B.Se. in 1898, and
received from the same institution the M.A. degree (1901), and
the honorary degree of D.Agr. (1920). After teaching science
in the Beatrice, Nebraska, High School for one year (1898-99),
I was for two years assistant chemist of the Nebraska Agricul-
tural Experiment Station. In June, 1901, I removed to the State
College of Washington, at Pullman, Washington, where I held
successively the following positions: Assistant chemist (1901-03),
chemist (1903-10), and director (1907-13) of the Experiment
Station ; assistant professor (1905-07), associate professor (1907-
10), and professor of agricultural chemistry (1910-13); superin-
tendent of farmers’ institutes (1907-10) ; and head of the Depart-
ment of Agriculture (1910-13). On May 31, 1913, T removed
to the University of Minnesota, where I filled the following posi-
tions: Professor of plant chemistry and plant chemist of the
Experiment Station (1913-17) ; assistant director of the Experi-
ment Station (1916-17); and dean of the Department of Agri-
culture and director of the Agricultural Experiment Station
(1917-21).

George A. Smith retired October 30, 1921, after more than
thirty-five years of service to agriculture in New York, the last
twenty-four years of which were as dairy expert at this Station.
His wealth of experience and wide familiarity with the dairymen
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and dairy conditions in this State gave him a particular advantage
in meeting the practical problems of the dairy industry which no
one can possibly be found qualified to furnish. The dairy re-
search of this Station in the future must, therefore, be organized
and carried on in a somewhat different way than it has been
during Mr. Smith’s long period of service.

Theodore E. Gaty, B.S., Assistant in Research (Horticulture)
resigned March 31, 1921, to accept a position as a farm manager
in Columbia county.

Clarence R. Phipps B.S., resigned his position as Assistant in
Research (Entomology) on December 81, 1921, in order to become
Entomologist of the Missouri Fruit Station.

T. O. Sprague, B.S., resigned as Assistant in Research (Horti-
culture) on December 31, 1921, on account of ill-health.

Appointments during the year were as follows:

Leon R. Streeter, B.S., a graduate of Colgate University, was
appointed Assistant Chemist, beginning February 1, 1921.

Archie H. Robertson, B.S., graduate of Cornell University,
began work on February 1, 1921, as Assistant in Research (Bac-
teriology).

Fred R. Clark, M.S., a graduate and post-graduate student of
the University of Michigan, was appointed Assistant in Research
(Horticulture) November 1, 1921.

Arthur C. Dahlberg, M.S., a graduate from the course in dairy
husbandry of the University of Minnesota with graduate work in
the chemistry and bacteriology of milk and its products at the
same institution, and with four years of subsequent experience
in dairy teaching and extension work, followed by two years as
manager of a large cooperative creamery at Fargo, North Dakota,
was appointed as Associate in Research (Dairying), beginning
November, 1921.

M. P. Sweeney, who had been on leave of absence for graduate
study, returned to duty on June 27, 1921. James D. Harlan and
Walter L. Kulp were given leaves of absence, beginning Octo-
ber 1, for graduate study at the State Agricultural College at
Cornell University and at Yale University, respectively.

MAINTENANCE FUND

The expenditures of the Station during the fiscal year ended
June 30, 1921, were as follows:

Personal Service .............iiiiii $148,071 46
Maintenance and operation .................... ... ... 52, 647 97

Total .o e e $200, 719 43
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The Legislature of 1921 made the following appropriations for
the use of the Station during the fiscal year beginning July 1,
1921:

Personal Service:

Salaries and wages ..............ccivninnan.s $146, 250 00
Salary of geneticist (special) ............... 2,750 00
—_———  $149,000 00
Maintenance and operation:
(Undistributed) ......... oot 49,400 00
Insecticide and fungicide investigations..................... 5,000 00
Total .. e $203, 400 00

The budget proposal for 1922-23 carries the following sums for
the various. needs of the institution:

Personal Service . ......uvieiit ittt $172,240 00
Maintenance and operation:
Fuel, light, power, and water.............. $7,500 00
Printing and advertising .................. 13, 500 00
Equipment, supplies, and materials.......... 23,500 00
Traveling expenses ...................... 3,500 00
Communication . . ..........iiiiinnran.. 2,500 00
Fixed charges and contributions............. 100 00
Rent . . . .. 575 00
Repairs and alterations ................... 6,000 00
—_— *57,175 00
Construction or permanent betterments.................... 88, 500 00
CTotal L. e $317, 915 00

NEEDED INCREASES IN FINANCIAL SUPPORT

The appropriations made by the Legislature of 1921 made
available for the support of this Station for the fiscal year be-
ginning July 1, 1921, a sum which is $4,400 less than the total
granted for the same purposes during the preceding year. This
was in spite of the facts which were pointed out in last year’s
report that the salaries of the members of our staff are not yet
on a par with those paid to men of similar ability in similar lines
of work in the State, and that there is imperative need for a new
range of forcing houses and a new cold storage plant in order to
maintain adequately our present work. The need for economy
in state and national expenditures is apparent to everyone. It is
poor policy, however, for the State to curtail its expenditures
for those enterprises which increase agricultural production and
add to the taxable wealth of the State.

‘With this in mind, the budget proposals for the coming year
have been made up on the basis of providing adequately for the

* If appropriated in a lump sum, $54,000.
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needs of the Station on its present basis of operation. Moderate
increases over existing allotments are asked for the purpose of
bringing our salary scale to a par with that of the other State-
supported agricultural agencies. Modest increases in the allot-
ments for labor and for equipment are asked in order to permit
the repairs to our fences, buildings, and equipment which have
been suspended since the outbreak of the war and which must now
be made if the State’s property here is not to be allowed to
deteriorate beyond the possibility of repair, thus requiring much
more expense thru new construection in order to restore the prop-
erty to workable condition. The request for the forecing houses
and cold storage plant has been renewed as a need which is grow-
ing more and more urgent as the provision for them is longer
delayed. 'To these has been added a request for small items to
provide a coal shed to make possible needed economies in handling
our fuel and an additional silo for preserving our feed crops in
better form for economical use as well as to provide facilities for
experimental work with new silage crops. These items have all
been carefully scrutinized to see that they are reduced to the
lowest possible minimum for efficient operation of our plant, with
the result that the total requested is approximately $10,000 less
than was asked for the same purposes last year.

Following out the suggestion made by Director Jordan last
year, we have been at work upon a definite program for the future
development of the Station. This program should include both
an outline of the general policies which are to be followed in the
development of the work of the Station and a plan for the future
equipment of buildings, ete., which will be necessary to carry out
the program. Significant progress has been made in the prep-
aration of this program and it is hoped that a tentative plan of
it may be ready for presentation to you for consideration in the
near future. '

MEETINGS OF THE STATION STAFF

Beginning with October, there have been held regular monthly
meetings of the working staff of the Station, for the consideration
of general problems concerning the organization and administra-
tion of Station work and the promotion of conditions favorable
to the highest type of research in the agricultural sciences. Stand-
ing committees on Staff Business and on The Station Library have
been appointed and are actively at work, promoting facilities in
the fields represented by their titles. A special committee has
made a study and presented a report concerning possible methods
of promoting the research spirit, which report will probably lead
to some definitely organized plan for fostering the research spirit
and providing additional experience and training in research
methods for all of the members of the staff.
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PROGRESS OF STATION WORK DURING 1921

A marked departure from the plan of former years has been
made in the preparation of the following report of the progress
of our Station work during the past year. Formerly, this report
consisted only of a review of the bulletins which had been issued
during the period covered by the report. Obviously, such a review
did not constitute a complete survey of the Station’s activities
during the year, since many investigations are in progress which
do not come to the point of final publication in bulletin form
during any given year. It seemed to me desirable that the Direet-
or’s report for the year should give a fairly complete summary
of the work of the Station which was in progress during that
period. I have, therefore, asked the chiefs in research to prepare
brief statements indicating the progress which has been made
during the year on all of the projects which have been under way
under their supervision. The following statements, therefore, pre-
sent a fairly complete, altho necessarily very brief and concise,
summary of the Station work during the year 1921.

DIVISION OF AGRONOMY
TOBACCO EXPERIMENTS

Two field plat experiments have been conducted for the past
seven years in cooperation with the Bureau of Plant Industry of
the United States Department of Agriculture. This work is
located in the Baldwinsville section. Ome of the experiments was
originally planned to determine if alfalfa could be grown in
this region. Tobacco was included in the rotation because the

. majority of farmers in this section raise a small acreage of this

Crop every year.

The other experiment is concerned chiefly with the effects of
fertilizers, without farm manure, on the quality of tobacco. It
has been demonstrated that alfalfa can be successfully grown in
this section where the proper methods are followed.

Fertilizers have had a considerable effect on the quality of cigar
filler tobacco grown in this locality. Altho yields of tobacco have
not been as large as where liberal applications of farm manure
have been used, nevertheless under the best plat treatment both
yield and quality have compared rather favorably in spite of the
fact that tobacco occupies the land once in four years in the
experiment instead of once in five years as is common in this
section. :

FERTILIZER EXPERIMENTS WITH FRUITS

This work is a continuation of that reported in Bulletin No. 477 ,
June, 1920. The same orchards, namely, two Baldwin apple
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orchards, one Spy apple orchard, one cherry orchard, one Kieffer
pear orchard, and also one vineyard in Chautauqua county, are
still under experiment.

The work this year has in no way conflicted with the conclusions
drawn in the above-mentioned bulletin.

SOURCES OF LIMING MATERIALS

For some years past it has been the endeavor to keep in touch
with all sources of agricultural liming materials in the State.
Bulletin No. 478 gives the most recent list of these sources together
with data for calculating the actual cost of material laid down
on the farm. It is questionable whether this practice will be con-
tinued by the Station since the soils division of the Extension
Service of the Cornell Agricultural College is looking after the
matter of lime supplies for the farmers of New York.

SOIL FERTILITY EXPERIMENTS

In 1914 and 1915 a series of 104 one-tenth acre plats was laid
out on the Station farm at Geneva and placed under systematic
fertilizer treatment.

Up to date the work has demonstrated some of the many errors
to which field plat work is subject. A critical study of the yields
for the past seven years has shown that variations in soil type,
composition, and topography among these plats have greatly af-
fected crop yields. In fact, these factors seem to have been more
important in affecting yields than have the fertilizer treatments.

If the field plat method is to retain the importance it has had
in the past as a method of soil study, greater care will have to be
given in laying out such work, so as to insure the greatest pos- -
sible uniformity in plats and more adequate methods of control.

SOILS OF THE CHAUTAUQUA ‘‘ GRAPE BELT ’’

During the years 1911 to 1916 this Station made extensive
studies of the chemical composition of the soils of New York.
Among the soils studied were 152 samples of soils from the so-
called grape belt in Chautauqua county. As this group seemed
to be a distinet unit in itself the analyses of these 152 samples
has been published as Technical Bulletin No. 85.

The composition of these samples indicates that the majority of
grape belt soils are well supplied with nitrogen, potassium, and
magnesium, but are low in phosphorus and ecalcium and very
deficient in carbonates.

For many crops, these soils would undoubtedly respond to
additions of available phosphorus and to lime. Vineyard and
cover crop experiments conducted by the Station on these soils
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indicate that farm crop yields are much more likely to be affected
by these soil deficiencies than are the yields of commercial vine-
yards on the same soils.

LYSIMETER INVESTIGATIONS

The Station now has the accumulated data of six to seven years
on the twenty lysimeters installed in 1914-15. These lysimeters
are furnishing a mass of valuable data on the question of the in-go
and out-go of mineral constituents in connection with legume and
non-legume crop rotation. The nitrogen problem has been empha-
sized. The first five years’ results will soon be available. Analyses
of the drainage water from these tanks have shown that during the
first five years, a Volusia soil under a four-year rotation including
two years of alfalfa has lost over seven times as much nitrate
nitrogen as has the same soil under a rotation in which two years
of timothy have replaced the alfalfa. In spite of this greater loss
of nitrate from the soil under an alfalfa rotation, this soil has
given in the barley crop succeeding alfalfa an increase of 4,370
pounds per acre over barley after timothy. This increase is also
reflected in the wheat crop the following year.

Further data are also at hand bearing on the water relations
of two soil types; on the potassium, calcium, magnesium, and sul-
phur relations; as well as other information throwing light on the
nutrition of plants under these controlled conditions.

LIMING EXPERIMENTS

Some outdoor cylinder work has been carried on for several
years on the response of certain high mineral requiring crops to
varying amounts of calcium and magnesium limestone. This work
has been on a Volusia soil of high lime requirement.

Up to date the indications are that both forms of limestone in
amounts far below the lime requirement of the soil will produce
normal yields, especially of alfalfa. In some cases the small appli-
cations have given more satisfactory returns than the large ones.

NITROGEN CHANGES IN MANURE

This work has now been in progress for over two years and is
conducted in cooperation with the Division of Soil Bacteriology.
Some work with preserving agents has been done. In this phase
of the work, acid phosphate has been found to be the most efficient
agent among those tried which included also peat, straw, soil, gyp-
sum, and rock phosphate, and a combination of these with straw as
a litter. Acid phosphate not only held more of the nitrogen which
is readily lost, but appeared also to conserve the organic matter in
the manure. Such a manure gave the best results in vegetation
experiments. Peat also had considerable value as a preservative.
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Some work has been done in connection with the nitrogen
changes in manure caused by pure and mixed cultures of certain
manure organisms.

One of the most interesting phases of the problem is that of the
detrimental effect of fresh straw on plants. This is not a new
observation, but in the present work some interesting new phases
have presented themselves. This phase of the matter is under
observation at the present time.

DIVISION OF ANIMAL INDUSTRY
FEEDING EXPERIMENTS WITH POULTRY

Work has been continued on a series of feeding experiments
relating to the importance of the coarser vegetable foods and the
utilization of waste foods. Feeding trials this year have been
limited to those with different amounts of clover or alfalfa for
hens. These trials involved the incubation of different lots of eggs.

BREEDING EXPERIMENTS WITH POULTRY

In a study of the effects of selection and inbreeding, a series of
breeding experiments has been continued. DBesides the keeping
of records from mature stock, this work necessitated during the
year the rearing of progeny from eighteen separate matings.

STUDY OF SOIL REQUIREMENTS

This study is based chiefly upon the use of soil plats that have
been modified by annual applications of chemicals and the growing
of various crops to secure a gradual change without disturbance of
natural conditions. Chiefly considered in this work have been
the relations of plant to soil in regard to the amounts of sulphur
and calcium. The crop grown this year was oats. This had been
preceded by flax. Because these plats have been under continued
observation for many years they will supply data such as per-
haps cannot now be obtained elsewhere in regard to certain
questions besides those primarily considered.

DIVISION OF BACTERIOLOGY

Members of this division have had problems under investigation
during the year touching upon the activities of bacteria in rela-
tion to soil fertility and the rotting of manure, and the bacterial
flora of dairy utensils, market milk, cheese, and food.

GENERAL PROBLEMS

Technic.— Methods of studying problems in this field are always
of importance so that each year sees the development of new
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methods of work or improvements on old methods. Thus because
of the rapid changes in business introduced by the war an exten-
sive cooperative investigation of biological stains has heen orga-
nized. On account of the minute size of the bacteria, the baec-
teriologist has to make use of certain anilin dyes to render them
visible when examined under the microscope. The dyes thus used
are known as stains. One of the most important uses of stains
made in this laboratory is in preparing microscopic mounts for
counting the number of bacteria in milk. All the stains formerly
came from Germany and, during the war, this laboratory found
difficulty in getting satisfactory stains. Others were found to be
having similar difficulty, and the matter was brought to the atten-
tion of the Committee on Bacteriological Technic of the Society of
American Bacteriologists. Cooperative work has been organized,
and this institution, together with about thirty other laboratories
at various institutions in the country, has been making tests
during the past year of the stains most frequently used in bac-
teriological work. Recently this work has been taken over by the
National Research Council in order to put it on a broader basis
and to secure the cooperation of all interested biologists. One of
the men in this laboratory has been given the responsibility of
organizing the work., Altho the work has only just begun the
indications are that American manufacturers can supply biolo-
gists with the stains they need as soon as biologists are in a
position to state their requirements definitely.

Three modifications of bacteriological methods have been found
to have sufficiently promising applications to cause them to be
described briefly in a technical bulletin (No. 84). One of thesc
has to do with the use of agar slants as a means of detecting the
ability of cultures of bacteria to ferment various substances. An-
other deals with the use of rose bengal as a bacterial stain, while
the third discusses the application of the Gram stain to the differ-
entiation of the various types of bacteria found in milk and cheese.

SOIL AND MANURE PROBLEMS

A general study of the soil flora.— This general investigation is
one in regard to which information is slowly accumulating
from year to year. All the soil bacteriological work in prog-
ress is so planned as to contribute to it. The first object was
to outline the main groups of soil microdrganisms, classifying
them in a general way, without trying to recognize individual
species; the second object to select the groups apparently most
important, as judged by their relative abundance, especially under
conditions of particular bacterial activity; and the third object
to make a more intensive study of one or two of the groups, both
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as to classification and as to physiological activities, ineluding
their function in soil.

For the present two groups have been selected for intensive
study — the Actinomycetes, and a certain group of non-spore-
forming bacteria. In regard to the first of these groups a tech-
nical bulletin (No. 83) has just been published entitled, ‘‘ The
Use of Various Culture Media in Characterizing Actinomycetes.’’
It shows the great variation in the appearance of these organisms
on different culture media and the difficulty of characterizing them
by their appearance unless they are studied on a long series of
media of definitely controlled composition. For the present no
further work is being done on their classification, but a study is
being made as to their significance in cellulose decomposition in
the soil and in certain other related phenomena.

The second group of soil organisms mentioned above (the non-
spore-forming group) has recently been given special attention
because a certain member of it has been found to be an active
liberator of ammonia in manure, far surpassing the well-known
spore-formers in this respect. The whole group has proved a
difficult one to study because with the usual routine bacteriological
methods no differences between the different types could be found.
New methods have had to be developed, and with them progress is
being made toward the classification of this group.

Difficulty has been experienced in studying the activities of
fungi and Actinomycetes in soil because their active forms are
filaments that are difficult to separate from the soil particles. It
has recently been found possible to distinguish these filaments
when present in soil by the use of the microscope, and the method
promises to be of considerable value in solving certain problems
facing the soil bacteriologists.

The decomposition and preservation of manure.— This is a
problem being investigated in cooperation with the Division of
Agronomy. A preliminary bulletin on the subject is now in course
of preparation. The first step in this investigation was to find an
organism producing a vigorous volatilization of ammonia from
manure which was at last located in one of the non-spore-formers
above mentioned. The second step was to use this organism in
testing certain preservatives or reputed preservatives (peat, acid
phosphate, gypsum, and rock phosphate) as to their ability to
hold ammonia in manure. Peat and acid phosphate proved
efficient, the other two of slight use or nome. The third step
was to prepare composts containing manure, with and without
straw, and with the different preservatives, and to compare those
composts with fresh manure as to their ability to supply nitrogen
to crops grown in the greenhouse. Barley and rape have been
the test crops used. The work so far completed indicates the
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superiority of acid phosphate over any of the other preservatives
except peat, and has shown that it is probably more practical than
peat except in localities where peat can be dug and dried without
transportation any distance. Acid phosphate not only fixes the
ammonia chemically, but acts as a partial antiseptic, greatly les-
sening the rotting of the manure.

Another line opened up by this work, which is now developing
into a separate problem, concerns the effect of straw in a manure
applied to the field. Fresh straw has a very harmful effect upon
crops in the absence of a large amount of nitrogen. This effect
may be purely chemical, or bacteriological, or both. Experiments
on this point have been carried out which have brought out many
interesting indications, altho nothing has yet been definitely estab-
lished besides what has already been brought out by other inves-
tigators.

The effect of one plant on another.— This is a problem under
investigation in cooperation with the Division of Horticulture.
Certain work of Pickering in England has shown that trees and
other plants are harmfully affected by the growth of grass near
their roots. Pickering’s work pointed to one of two explanations:
That the effect is due to a toxin formed by the grass roots, or that
thére is an influence on the bacterial flora. He favored the former
theory without disproving the latter. The present work is planned
to test the bacterial theory. At the present time many interesting
indications in support of this theory have been obtained, altho
it has not yet been shown to be the explanation of the phenomena
investigated.

DAIRY PROBLEMS

Market mill problems.— Investigations on methods of steri-
lizing milking machines have been continued during the year.
These have been planned to test the efficiency of certain newly
urged chemical sterilizing agents (the chloramines), the effective-
ness and limitations of hypochlorite sterilizing solutions, and the
effect of heat and cold in keeping down the bacterial contamination
of the teat-cups and tubes. A report on this work is in prepara-
tion. A bulletin (No. 488) has also been issued during the year
that discusses leakage from the vacuum pipe line into the pail
as a source of contamination of milk. It is found that where
there is condensed moisture in the pipe line, there is danger
that a few drops of this material may, during or at the close of
each milking, leak back thru most of the check valves now used on
milker pulsators. While this contamination does not appear to be
large in amount, it may easily be sufficient to prevent the pro-
duction of milk with an official plate count less than 10,000 per ce.

The cause and amount of the error present in counting bacteria
in milk by officially approved methods has been still further studied
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during the year and a bulletin issued (Technical Bulletin No. 36).
If milk is to be graded upon the number of organisms present and
dairymen paid on this basis, in the interest of all concerned it is
necessary that the methods of analysis used be such as to give
just and fair results. Few persons, other than those who have
attempted actually to count the number of bacteria in milk, rea-
lize how difficult it is to determine whether the methods of esti-
mating numbers of these very small objects give results that are
reasonably correct. If it were a matter of counting objects as
large as sheep where it was desired to determine whether the
estimates of the number present in a large flock were reasonably
correct, it would be possible to check the estimated numbers
against an actual count and to determine the error. But in
counting bacteria the best that can be done is to compare the
estimates of numbers as made in one way with estimates made in
a different way. In this way the probable accuracy or lack of
accuracy of results can be estimated. Because several promising
improvements in these methods of estimating numbers of bacteria
in milk have recently been suggested, a member of this laboratory
has been asked to act as referee in a more extensive series of tests
for the Standing Committee on Standard Methods of the American
Public Health Association. While this is a technical matter it is
of fundamental importance to the increasing number of dairymen
in the State who sell their milk on the basis of the bacterial count.

This division has continued to supervise the milk supply during
the year for the City of Geneva, the city authorities having con-
tinued to pay the salary of a bacteriologist to do the work. This
work has supplied much material of value from the investigational
standpoint. Two graduate students from the Department of
Dairy Industry at Ithaca have utilized the facilities offered by this
work to study the bacterial flora of market milk, and studies are
being started at the present time upon the types of bacteria found
in milk from farms where milking machines are in use.

Cheese problems.— Because of a feeling that further bacterio-
logical investigations in the field of cheese making might show
methods of controlling the manufacture of this valuable dairy
product that would aid in restoring the vitality of this industry
in New York State, studies in this field were resumed by this
division in 1919. There seems to be no adequate reason for the
importation of one-fifth of the cheese consumed in the United
States in 1920. Neither does there seem to be any real reason
why this State cannot produce sufficient milk to supply both the
market milk and the cheese and other dairy industries of the State.
Studies have been completed during the year upon the types of
bacteria found in miscellaneous samples of cheddar cheese of all
grades as purchased on the public market. Comparing the results
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obtained from these samples with those secured by previous inves-
tigators at this and other laboratories, it appears that certain
types of bacteria are more or less characteristic of poor quality
cheese.

In these floral studies methods of preparing thin slices of cheese
- for examination under the microscope have been so modified as
to make it possible to estimate the number of bacteria present,
thereby allowing the investigator to form an idea of their rela-
tive abundance in the substance of the cheese. This work has been
discussed in Technical Bulletin No. 87, under the heading, ‘‘ The
Microscopic Study of Bacteria in Cheese.”’

One group of bacteria, the micrococei, found commonly in cheese
has been selected for further study in their relation to this group
of bacteria as a whole, and a large number of cultures from a
great variety of sources have been obtained and are being studied
in their relation to similar bacteria isolated from cheese.

During the year the work referred to in the 1920 report has
appeared as a bulletin (No. 486) under the title, ‘* The Relation
of the Number of Bacteria in Milk to the Quality and Yield of
Cheese.”’

FOOD CONTROL PROBLEMS

Tomato products imvestigations.— In 1920, a request was made
that this division undertake an investigation of the accuracy of
the results secured in the microscopic examination of manufac-
tured tomato products. In the present control work maintained
in the enforcement of the national pure food law quantitative
determinations are made of the mold hyphe, yeasts, spores, and
bacteria present in catsup, tomato pulp, and like products. The
methods used in making these examinations are similar to the
microscopic methods for counting bacteria in milk, and the counts
obtained are open to the same question regarding their accuracy
as are those obtained from milk. Funds having been supplied
for the work thru the National Reserch Council, a special investi-
gation of this matter has been made during the seasons of 1920
and 1921. While the report on the work is not yet ready, enough
has been done to show that whereas the quantitative determina-
tions of the larger objects like mold hyphe, yeasts, and spores can
be made with reasonable accuracy, it does not appear possible to
make determinations of the number of bacteria present that are
more than very rough estimates. The cause of the errors in counts
have also been determined with greater definiteness than has been
done previously.

DIVISION OF BIOCHEMISTRY

The work in the Biochemical Laboratory during the past year
has been devoted to the two principal projects mentioned below:
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ANALYSIS AND COMPOSITION OF CORN POLLEN

A study of the composition of corn pollen was begun, but the
results so far are only of a preliminary character. It was pro-
posed to secure some information regarding (1) the approximate
composition, (2) the inorganic constituents of the ash, and (3)
the nature of the principal organic compounds contained in the
pollen grain.

The approximate composition of the pollen of three varieties of
corn was determined. The results indicate that different varieties
of corn produce pollen which varies greatly in composition. The
greatest variation was found in the starch and sucrose content,
but there was less variation in the percentage of nitrogen.

A complete analysis of the ash of pollen from one variety of
corn was made. It was very rich in phosphorus and potassium,
and of the other elements magnesium was quantitatively the most
important. Silica, sulfur, chlorine, calcium, sodium, iron, and
aluminum were present in smaller amount.

One amorphous and one crystalline phosphatide were isolated.
Considerable amounts of free inosite, choline, and l-proline were
also isolated from alcoholic extracts of pollen.

METABOLISM AND RESPIRATORY EXCHANGE OF POULTRY DURING
VITAMINE STARVATION

The greater part of the time during the past year was devoted
to a study of the above-named problem. These studies included
observations upon normal hens during the period of maximum egg
production followed by a condition of vitamine starvation induced
by feeding polished rice.

The first noticeable effect on the animals in vitamine starvation
is a loss of appetite and the food consumption falls to a low level.
There is a continuous loss in weight and the egg production ceases
immediately. In from six to eight weeks active symptoms of
polyneurites appear, resulting finally in more or less complete
paralysis.

‘When normal birds are first placed on a diet of polished rice
a large amount of it is consumed daily. The metabolism is very
high and the respiratory quotient approaches unity but it may
vary from 0.95 to 1.35. After a few days on the rice diet the
metabolism begins to fall and gradually reaches a very low level.

The fall in the intensity of the metabolism is coincident with
the decrease in food consumption. It is due, however, to some
factors outside of mere consumption of food because if the animal
is fed forcibly the utilization of such food is much delayed and
the crop and gizzard may contain undigested rice for over a week.
In vitamine starvation the animal is therefore unable to utilize






