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Bacteria in the Soil 

Despite the fact that scientists have rec- 
ognized for years that a fertile soil is fertile 
partly because it supports an immense and 
active population of bacteria, much remains 
to be learned about the best types of bacteria 
for a given soil and regarding cultural and 
cropping operations that insure suitable 
conditions for their growth. Soil bacteriolo- 
gists here at the Station have done much 
pioneer work in classifying soil bacteria, the 
first step to an understanding of their func- 
tion and the distribution of different types 
in soils of different degrees of fertility. Even- 
tually the soil bacteriologists may be able to 
show a way to control the soil flora for op- 
timum crop production much as the Eood 
bacteriologist can control bacterial growth 
needed for certain processing operations. 
This control is still very much in the future; 
but all soil bacteriologists are working in the 
hope of accomplishing it some day. 

One very practical phase of soil bacteri- 
ology, however, is the study of the organisms 
that make their home in nodules on the roots 
of leguminous plants and enable these plants 
to utilize nitrogen directly from the air, an 
operation that nonleguminous plants cannot 
duplicate. For several years the Bacteriology 
Division has been testing the commercial cul- 
tures of legume inoculen~s offered for sale 
within this State and has also been conduct- 
ing investigations on  the possibilities oE 
"breeding" superior strains of nitrogen-fixing 
bacteria. 

Industrial Problems 

Industry frequently brings problems to the 
Experiment Station and bacter~ological prob- 
lems are included in the lot. Sanitation stud- 
ies and studies on the causes of food spoilage 
have attracted the attention of Eood dispens- 
ers who have sought the services of the Station 
bacteriologists even in such prosaic matters 
as dish washing. But the washing of food 

I ,  Technical Studies on Food and Dairy Products; 2, Studying Sauerkraut Fermentation; 
lVhether i t  be machines, 3, Market Milk Control; 4, Testing Pasteurizing Equipment; 5, Manufacturing Fruit 

milk bottles, pipe lines carrying tomato Juices on the Farm; 6, Processing and Packaging Dehydrated Foods. 
juice, or general cleaning operations, pre- 
sents real problems. T h e  Station scientists 
are working to find efficient and economical solutions been worked out for paper mills and container manu- 
oE these problems. facturers until at the present time paper containers 

Probably the most striking industrial problem are available that will meet the most exacting health 
brought to the attention of the bacteriologists in standards. 
recent years, however, is the use of paper containers And so from this hasty sketch, we see that the bac- 
for milk and other food products. Every house- teriologist holds the key that unlocks the door to many 
wife is familiar with the trend toward packaging and varied farm and industrial problems. T o  him we 
foods in paper containers. T h e  question as to the look for measuresto safeguard health, to improve the 
sanitary qualities of such containers for milk and nutritional value of many food commodities, to help 
other dairy products was laid in the laps of the solve the mysteries of soil fertility - in brief, as stated 
Station bacteriologists two or three years ago and has at the beginning, to show us who are our friends 
been the subject of investigation. T h e  problem has among these tiny bits of life and how we can best 
led the investigators back to the paper mills and the cultivate them to our advantage, while a t  the same 
converting plants where the paper pulp is made into time directing us in our efforts to combat the harmful 
paper board and into the containers themselves. New types without injury to the products in which they 
technics had to be developed to study bacteria in pulp occur. As a rule his efforts are not at all spectacular, 
wood and in the paper pulp. Sanitary measures have but the results affect the every day life of all of us. 





improving the q~tali ty of canned whole to- 
matoes. Th is  procedure is already extensively 
used in the industry. By adding minute 
amounts of calcium chloride to peeled toma- 
toes a "gel" is formed within the plant cells 
that retains the original firm texture of the 
fruit even upon exposure to the canning op- 
eration and the mechanical shaking during 
transpor~ation, with the result that the whole 
tomatoes "roll out of the can." 

Another problem of the vegetable can- 
ning industry under study is a consideration 
of methods of determining quality of both 
the freshly harvested and the canned prod- 
uct. T h e  determination of physical and 
chemical methods of judging the optimum 
maturity of vegetables will bring about a 
general improvement in the quality of the 
canned products. 

An entirely different line of investigation 
is the study of improvements in methods oE 
making maple sirup. T h e  work on maple 
products also includes a consideration of 
new uses for sirup and sugar and the expan- 
sion of the present uses. 

Search for a non-residue spray formula 
has led the chemists deep into a study of 
volatilization of materials, adhesiveness, and 
toxicity of different materials to insects. 
While the final answer has not yet been 
lound, the tremendous value to the fruit and 
vegetable industry of an efficient spray for- 
mula that would leave no toxic residues 
makes the task well worth the time and ef- 
fort that is being expended upon it, especial- 
l y  i n  view of the promising clues uncovered. 

T h e  chemist is needed to determine means 
of indicating what petroleum oils are likely 
to be effective in destroying the eggs of insect 
pests. Chemists in cooperation with ento- 
mologists have round that even when present 
in small amounts, some oils destroy the eggs 
of the fruit tree leaf-roller, the apple red bug, 
the codling moth, and the oriental fruit moth, 
whereas others are relativelv nontoxic. Stud- . .. 
ies physical properties 

I ,  Determining Rate of Freezing of Meat in Farm Freezer; 2, Estimating Vitamin I, the have indicated that paraE- Content of Veeetables: 3. Section of Feed and Fertili7.er Insoection Laboratories: 
finic character are much more effective in 4, ~x~erim;ntal  i a p i e  Sap Evaporator; 5, Flash ~as teur i ; in~  Fruit Juice. 
killing the eggs of these insects than those of 
naphihenic 6; aromatic nature. Basic studies 
on other insecticides and fungicides are being under- 
taken to work out more effective spray and dust for- 
rn~tlas and to find means of using these products more 
advantageously. Significant results are expected from 
st~tdies of sulfur dusts. 

Plant and animal life alike depend on the still 
rather obscure action oE enzymes. Their  presence and 
behavior in fruits and vegetables have a profound 
effect on the success o l  preservation, whether by can- 
ning, Ireezing, or dehydration. Plant enzymes respon- 
sible for many undesirable changes occurring in fruits 
and vegetables are the subject of comprehensive in- 
vestigations in the Chemistry Division. T h e  knowl- 
edge gained in this theoretical work has proved time 
and again to serve as a basis for adnnces  in the 
science of food preservation. 

T h e  story of the Chemistry Division would not 

be complete without mention of the service work 
performed by the Division and especially the official 
inspection of all commercial lertilizers, feeding stuffs, 
and insecticides and fungicides licensed for sale in 
this State. In point of volume of work and personnel 
involved, this inspection service is almost a division 
within a division. During the past year, 2,495 samples 
of feeding stuffs, 795 samples of fertilizers, and 315 
insecticides and fungicides were analyzed, most of 
them for several ingredients. 

Constant vigilance on the part o l  the Station 
chemists who are charged with these analyses safe- 
guards the pocketbook oE every farmer in the State 
who buys Certilizers, feeds, insecticides, and fungi- 
cides. Much miscellaneous analytical work is also 
performed by the Chemistry Division, both for the 
other Divisions and individuals. 





dairy barn a t  all impressive, and the herd of 
Jerseys housed there is not a show herd. I t  is 
made u p  of animals which have been care- 
fully bred for production and good type for 
the breed, but  they have not been assembled 
with the idea of showing them in the ring. 

In  the early days, the Station maintained 
a large dairy herd consisting of a few animals 
of many dairy breeds. Some of the first studies 
made in this country on the analysis of feeds 
and silage, on the composition of the milk oE 
the different breeds, and especially on the 
butterfat production and economy of pro- 
duction of the different breeds, were made 
on the milk produced by these animals. In  
the early 1900's, however, a beginning was 
made on the development of a Jersey herd 
by methods that woulcl be wholly within the 
means of the average dairy farmer. T o  accom- 
plish this, two cows were selected for the 
foundation stock and young bulls purchased 
from time to time on the basis of perform- 
ance records of their dams and of the daugh- 
ters of their sires. T h e  Station Jersey herd of 
26 milking cows holds many herd records and 
its butterfat production is easily double that 
of the average herd for the State. 

T h e  primary purpose of maintaining cows 
at the Station is to supply milk for the ex- 
tensive research program of the Dairy and 
Bacteriology Divisions. It is essential for this 
work that there should be not only a constant 
source of supply, but one which can be com- 
pletely controlled for the purposes of any 
experimental work that the Station scientists 
may undertake. But  the presence of the herd 
also makes possible feeding, breeding, and 
milking experiments which have contributed 
much useEu1 knowledge to efficient dairy 
herd management and which are being lol- 
lowed closely by dairymen thruout the State. 
Long time experiments can also be conduc- 
ted most advantageously, such as the tests on 
the influence of milking machines on milk 
production and special mineral and vitamin 
feeding experiments. 

R~~~~~ studies of this character show that 1, Section of Dairy Laboratory; 2, Milk Cooler; 3, The Head of the Herd; 4, A Silver 
Medal Cow; 5, Testing Experimental Ice Cream; G, The Station Herd. 

cows may be trained to milk by machine in 
less time than is generally employed and 
such a practice saves time and tends to maintain pro- 
duction better with less tendency to develop mastitis. 

Testing Dairy Glassware 

With the advent of the Babcock test for butterfat 
and the licensing by the State of persons employed 
in making these tests, there also came into being 
strict regulations governing the glassware used for 
these tests in milk plants thruout New York State. 
T h e  purpose of the regulations is to insure that only 
properly trained persons make tests upon which pay- 
ment to dairy farmers are based and that only accu- 
rate glassware be employed in making the tests. 
Later, when bacteriological testing of milk was in- 
troduced, the glass pipettes used in taking samples 
for these tests were also included in the State regula- 
tions. From the first the Dairy Division was charged 
with the checking of all of this glassware. 

As an index of the volume of work involved in this 
dairy glass~rare testing, the latest figures available for 
the year which ended last June 15 show that a total 
of 43,773 pieces of glassware of all types passed thru 
the Station testing laboratory. Of this number 34,854 
pieces were Babcock glassware and only 38 pieces 
were found defective, slightly over one-tenth of 1 per 
cent. T h e  important thing, however, is that no defec- 
tive glassware finds it way to the milk plant or the 
operator, thus insuring New York State dairymen 
against the possibility of errors in milk tests due to 
faulty equipment. 

T h u s  the program of work in the Station Dairy 
Division may well be described as highly diversified, 
bearing as it does on theoretical research, industrial 
problems, and practical farm questions, all of which 
have contributed much to New York State's leading 
agricultural enterprise - the dairy industry. 





chief means of existence-unless drastic meas- 
ures of control are constantly followed. Our 
demand for higher quality with standards on 
our present-day markets that were unthinka- 
ble a generation ago has also played a part 
and made us more conscious of even a slight 
falling off in efficiency of insect control. 

Scientists have long dreamed of a world 
where nature's checks and balances could be 
maintained so evenly that there tvould no 
longer be any insect problems for the Cruit 
and vege~able grower, or any of the rest of 
us for that malter. But so long as most O C  us 
live in cities and must depend upon modern 
methods of transportation and intensive cul- 
tivation of the land for our food, nature will 
never be permitted to regain that perfect 
balance of forces which would prevent any 
one group of insects from gaining the as- 
cendancy, especially where a pest of foreign 
origin gains a foothold and is free from its 
natural enemies. T h e  next best thing that 
man can do is to breed and release hordes of 
the natural insect enemies of the pests of 
orchard and garden plants in  the hope that 
these enemies or parasites will find a suf- 
ficient number of their hosts to effect some- 
thing like control. 

Remarkably good results have been at- 
tained from the use of parasites against at 
least one important pest of peaches in New 
York State - the oriental fruit moth. This 
insect has peculiar feeding habits that make 
it exceedingly difficult, i f  not impossible, to 
combat it  satisfactorily with sprays or dusts 
on peaches. Parasites that live on the larvae 
oE the fruit moth have been reared by the 
thousands here at the Station and then re- 
leased in the intensive peach-gro~\ring areas 
of Niagara and Orleans counties and else- 
where in the State, with the result that this 
destructive insect has been curbed to the 
extent of what is known as "commercial con- 
trol", that is, sufficiently to make possible the 
profitable production of a marketable crop 
of peaches. 

Efforts to set up 
of other important 
tables by means of 

I ,  Bordeaux-oil Spraying for Onion Maggot; 2, A Vineyard Sprayer; 3, Experimental sirnilar n a L u r a l  Spraying for Apple Red Bug; 4, Broadcasting Naphthalene for Carrot Rust Fly; 5, 
pests of fruits and vege- Dusting for Cherry Fruit Fly; G and 7, Cabbage Maggot Control with Corrosive 
breeding large stocks oE Sublimate. 

parasites are under way, witvh special empha- 
sis at the present time on biological control of 
the Japanese beetle. Here the control being attempt- 
ed is by means not only of insect parasites but also of 
a bacterial disease the spores of which are sown on 
the g ~ o u n d  where the insect is known to be present. 

Still one other unusual control measure that has 
been watched with much interest both by tlie scien- 
tists and Cruit growers is the  rapping of the adults 
of codling moth, leaf-roller, and bud moth by means 
of electric light traps. In a small orchard near the 
Experiment Station, lights of different intensities and 
colors were maintained for several years and a great 
mass of data obtained upon the reaction of these pests 
to the light traps. By means of electrical controls, the 
lights were turned on and off when temperature and 
light conditions became suitable or unsuitable for 
flight of the moths. 

While much remains to be determined regarding 
the practical use o l  such equipment, the results indi- 
cate that the lights attract a sufficient number of the 
moths to give a reduction equivalent to two cover 
sprays. In other words, two spray applications can 
be omitted in this orchard with assurance that "com- 
mercial control" of the codling moth and possibly of 
leaf-roller and bud moth as well, will be obtained, 
and this omission also means less spray residue. 

And so the struggle goes on, with eternal vigilance 
the price of success. There is no chance for appease- 
ment here, but with ever-increasing knowledge of the 
habits of the insect world and with advances in the 
science of insect control, there is little fear that we 
shall soon be reduced to the bleak outlook that exists 
on Mount Everest. 





been attained and since that much-hoped-lor 
event is still so remote we cannot wait thBt 

spray or dust treatment. T h e  only solution 
in such cases is the development of immune 
or resistant varieties and strains. 

T h e  virus diseases of raspberries - mosaic 
and streak - are notable examples 06 plant 
diseases  hat can be held in check only by 
growing resistant varieties. T h e  disease virus 
is spread from plant LO plant by aphids, but 
even by this rather slow process of infection 
highly susceptible varieties will succumb 
very quickly LO the malady. Black raspberries 
are especially sensilive to the virus diseases 
and infections will spread rapidly in plant- 
ings of the black 'sorts from wild brambles 
orv[rom infected cultivated plantings. 

Most red and purple raspberries arc also 
susceptible to the virus diseases, but some 
varieties can survive longer than others. I t  
is believed that all stocks of the Columbian 
purple raspberry in this State are mosaic- 
inlected, Tor example, and yet profitable 
crops of fruit may be harvested for some 
years from diseased plantings of Columbian. 
In a similar way, many varieties of red rasp- 
berries may produce crops for a few years 
but finally succumb to mosaic. 

T h e  raspberry breeding program at the 
Station has as one of its major objectives the 
development of varieties highly resistant to 
the virus diseases. All new seedling raspber- 
ries are subjected to severe tesls for their 
susceptibility to virus inEection in different 
parts of the State under the watchful eye oE 
the plant diseases specialist who works exclu- 
sively with small fruits. Only after a seedling 
has demonstrated its ability to resist attack 
is it ready for test by raspberry growers in 
general. 

Mosaic of snap beans has been largely 
controlled by the use of resistant varieties, 
but the mosaic problem is not entirely solved 

1, Spraying Hops; 2, Studying Pea Root-rot Fungus; 3, Temperature-humidity Control by this mean the 'Onstant demand Chamber for Plant Tests; 4, Testing Fungicides in the Laboratory; 5, Yellorvs-resistant 
new bean varieties- The is cO- Cabbage Being Grown for Seed; 6, Raspberry Mosaic Studies Under Controlled Condi- 

operating in a bean improvement project to tions; 7, Peas from Treated Seed and (8 )  from Untreated Seed. 
test new mosaic-resistant beans suitable for 
this State. 

I n  a similar way, cabbage growers in New York York State was revived and it soon became apparent 
State are face to face with the problem of combating that the disease factor was of major concern in  New 
cabbage yellows. T h e  organism causing this destruc- York hop yards. Th ru  carefully conducted tests in 
tive disease lives in the soil and survives for many experimental hop yards near Waterville and by 
years even where cabbage is not grown in the same means of tests made in cooperation with hop grow- 
field for long periods at a time. T h e  organism may ers, an efficient and economical spray and dust pro- 
also be carried from infected to non-infected fields gram has been worked out that affords adequate 
by infected transplants, by farm tools, on the feet of protection against the more important diseases that 
workers, and by other agencies. A wide range of sus- attack hop vines in this State. 
cepti bili ty to yellows is displayed by different varie- And so the plant pathologists at the Station form 
ties and strains oE cabbage. One of the major efforts the first line of defense against inroads oE destructive 
of the plant disease specialists at  the Station is the diseases of fruit and vegetable crops and of hops in 
development of strains of early, medium, and late New York State and are constantly acquiring accu- 
cabbage that will combine resistance to yellows with rate information upon which to base recommenda- 
high yielding ability. tions for attacking these enemies of profitable agri- 

A few years ago interest in hop growing in New culture wherever they may appear. 





ded on stocks adapted speclhcally to wet so~ls  
or dry soils, as the case may be. But it is .with 
respect to their effect upon the development 
of the tree that these stocks have attracted 
most attention among fruit growers. 

An inwresting step-like gradation in tree 
size is associated with the different Malling 
rootstocks. Malling IX, for example, pro- 
duces a truly dwarf tree especially suitable 
for the amateur and for garden planting 
which comes into full bearing as a 2-year-old 
orchard tree. Trees on Malling I, on the 
other hand, make a semi-standard tree which 
seems especially promising lor commercial 
use, altho large-scale plantings of these trees 
cannot be recommended until they have been 
given further test. Such trees lend themselves 
admirably to spraying, pruning, harvesting, 
and other orchard operations as compared 
with the larger standard orchard tree and are 
being watched closely for the long desired 
slightly smaller than standard tree. 

Orchard Soils 

Economic conditions in the fruit industry 
have exerted a profound . . influence upon 
many phases oE orchard management, espe- 
cially fertilizer, c~~l i i r ra l ,  ant1 tilYage practides. 
Fertilizer stirdics with apples and grapes in 
[~artictrlnr I~at'e been in pray-ess lor many 
\ears, ; I I I C ~  d t~ r ing  the pas1 tlccade thc csperi- 
Inents 1t.i th apples hate becn considerably 
espandctl. Peaclics, p lu~ns,  cherries, and the 
small frrrits ha\*e :tl\o been included in recent 
cuper i r~~cn ts. 

IVhat is ihc 1 1 1 0 ~ 1  e (o~ lon~icaI  101-m oE 
nitrogen for Necv York orcl~ards? Is i t  profit- 
able to use phosphorus and potash on apples 

' 

i n  this state) u,hat are relatitie lneri ts  of I ,  Harvesting Grapes at Vineyard Laboratory; 2, Lysimeters; 3, Tunnel under Lysimeters; 
4, Bagged Blosson~s in Breeding New Varieties; 5, Tent for Pollination Studies; 6, Cort- 

different cover crops for orchards as meas- land Apple; 7, Xursery Stock Experiments. 
ured by amount of o r g p i c  matter returned 
to the soil, ease of starting, snow retention, 
and other considerations? W h a t  a b o u t  mulching New York State Hops 
orchards? Hotv can hillside vineyards be made to fit. T h e  New York State hop, when properly grown 
into a soil conservation program? These and many and prepared for market, enjoys an excellent repu- 
other problems oE soil management and fruit tree tation for fine quality and the demand far exceeds 
nutrition are under investigation in the greenhouses, the supply. T h e  commercial production oE hops is 
in the Station orchards and vineyards, and in com- confined mostly to the cooler parts of the State. For 
rnercial plantings scattered about  he State. this reason the Station's experimental work with 

Problems peculiar to the Hudson River Valley hops is conducted in  the hop-growing regions of the 
receive special attention in plantings located in the east central portion of the State where the highlands 
fruit sections of that region. These include trials of are favored with the cool climate necessary for the 
the new varieties originated at  the Station and many production of this crop. 
phases oE the fertilizer and cultural problems under Trials are being conducted to determine the rela- 
investigation in the  State. Likewise, problems tive merits of numerous varieties obtained from con- 
peculiar to grapes in the intensive grape-producing tinental Europe, several new varieties recently de- 
areas in Chautauqua C o u n ~ y  and along Lake Erie veloped in England, and varieties cornmonly grown 
are cared for at  the Station's Vineyard Laboratory in  America for their productive power, resin content, 
a t  Fredonia. and suitability for use in  brewing. 





.. - . , 

seed houses that have proved thru the years 
that they have the best interests of their 
customers at  heart. 

Research with Seeds 

Many problems come u p  in the course of 
seed testing work - many more than there 
is time or labor available to solve. T h e  seed 

4 
<--- , . 

analvsts have made many contributions to 
the iechnic of seed testing, however, includ- 
ing not only improvements in mechanical 
manipulation, but also they have shown 
how such factors as moisture, light, and tem- 
perature must be controlled and correlated 
if satisfactory tests are to be run  on certain 
types of seeds, particularly such seeds as let- 
tuce, New Zealand spinach, and some of the 
grasses. 

Much helpful inEormation comes out oE 
the seed testing laboratory on the relation of 
disease organisms to seeds. Many plant dis- 
eases are transmitted on seeds, and in some 
instances laboratory tests reveal the presence 
of the diseases organisms. Such tests then 
serve as a valuable guide in treating the seed 
or even in eliminating badly contaminated 
lots. Coupled with these tests have been stud- 
ies of the effect of various seed treatments on 
germination, particularly where treated seed 
must be held in storage for any length oE 
time after treatment. In  addition to experi- 
mental work with new seed treatments i t  is 
also necessary to be continually checking and 
testing newly introduced g-rowth-promoting 
substances such as hormones and vitamins 
advocated for the treatment of dry seeds. 

T h e  seed analvsts are constantly on guard 
against the incurhon of weed seeds: espGially 
seeds of noxious weeds, into the State. Evi- 
dence gathered in farm-to-farm surveys and 
in the examination of the thousands of sani- 
ples that pass thru the seed testing laboratory 
indicates that New York farmers are becom- 
ing increasingly aware O E  the weed problem 
an2  of the inkbrtance of k e e ~ i n c  we'ed seeds 

1 " 
out of their ieed stocks. In the past it has 
been possible in a number of instances to 1 ,  New York Seedsmen's Association Inspects Seed Control Fields; 2, Testing Seed for 

Vitality; 3, Seed-borne Diseases Detected on Seed; 4, Testing Tree Seeds; 5, Relative 
prevent the use a lo t  seed Or One Vitality of Strong and Weak Seed; 6, Seed Purity Analysis Laboratory; 7, Control Field 
carrying an entirely new weed simply by Planting of Field Corn. 
analyses made previous to the use of the seed, 
and ohen belore shipment into the State. 

T h e  saEeguarding OF the seed supply of the Em- 
pire State is a gigantic undertaking and one which 
requires constant vigilance, bu t  it also pays tremen- 
dous dividends and is the most effective form of crop 
insurance available. 

Aid in  Production 
One of the very definite ways in which the seed 

laboratory has been of real service is in the field O E  
production and thru the operation of the New York 
Seed Improvement Association whereby seed grow- 
ers are banded together to produce seed stocks of 
known variety and which must meet certain high 
and specific standards oE purity and viability as de- 
termined by laboratory tests. These laboratory tests 
prove o l  definite help in the production, distribution, 

and storage of the seed. Just how far-reaching labora- 
tory investigations into origin, varietal purity, free- 
dom from disease, mechanical purity, and viability 
really are, one is unable to measure. Data reveal only 
a small part, but  of one thing we can be certain and 
that is that during the period of existence of this 
Station since 1882, when the first Director began seed 
investigations, the quality of the seed stocks in general 
use has unmistakably risen to a point where the seed- 
buying public are receiving much of the very best 
that plant breeding and selection can produce. 

It is not too much to expect that there will con- 
tinue to be a permanent clemand from the more 
discriminating part of the buying public who insist 
upon quality, uniformity, and reliability from year 
to year. 





importance of well-balanced, correctly ap- 
plied fertilizers in overcoming certain serious 
diseases of vegetable crops. Well-fertilized, 
vigorously growing plants will make a profit- 
able crop in suite of plant diseases such as 
root-rot bf pea's and llaf blight of tomatoes 
which often cause severe losses oE poorly 
fertilized crops. 

The  fertilizer placement experiments are 
being conducted in cooperation with the 
Bureau oC Agriculiural Chemistry and Engi- 
neering of the United States Department of 
Agriculture. Special machinery lor applying 
fertilizers more effectively has been devised 
by the agricultural engineers and is used in 
these experimen ts. 

Variety Testing and Breeding 

Reliable inlormation on varietal behavior 
is immensely important to canning crops 
growers; and in fact, to all vegetable growers. 
For that reason, much time is devoted to 
~esting strains and varieties oE the new hy- 
brid sweet corns, tomatoes, peas, snap beans, 
pole beans, and other canning crops. Each 
season many canning factory field men and 
growers visit the trial grounds at the Station 
to observe the relative merits of the large 
number of varieties which are growing side 
by side in the test plantings. 

Quite apart fr&i these variety trials, the a 
\egGablc (rap s~~ccialisti at thc Lalion ha1.r 1-2 also made exhaustive studies of all available 
larieties of tliff'el-ent \egcrablt. crops in thc 
preparation of a series o f  monographs en- 
titled "'l'lie f'egc~ables oC Se\v l'ork". This 
work has been temporarily silspended, but 
t1ii1\ far monogl-;iplis ha\c  Ix,cn publishctl 
on peas, beans, swcet corn, and the cucurbits. 

r l ' l ~ e  clemancls of xro\vcrs and I)rocessor, 
for improved varieties have justifled active 
1jarticip;ition in a bl-cecli~~g 1)rogl an]. T h c  
tomatoes Gener~n John llcze~, A'yslate, ant1 
Iletltop; the seeclless cuc i~~nber  Cotewt; and 
the tablc squash Geneva 1)elicntn havc been 
developed and introduced to the seed trade. 

1, View of Canning Crops Farm; 2, Squash and Pumpkin Varieties; 3, Harvesting Pea Further are new toma- Plats; 4, Research Laboratory; 5, Pole Beans Under Test; 6, Right and Wrong Way 
toes suitable Tor dehydration and the whole to Fertilize Peas. 
fruit pack; high-yielding, superior squash for 
canning; early, high-quality, well-netted, 
disease-resistant muskmelons; superiorquality, round- with other research divisions at the Station. Con- 
and flat-podded, white-seeded, disease-resistant beans spicuous among these have been tests on varietal 
for canning and freezing; and early, high-quality yel- adaptability to the quick freezing preservation of 
low sweet corn hybrids Eor canning, freezing, and the \~egetables. Nunierous varieties of peas, beans, rhu- 
fresh market. T h e  extensive variety trials are of great barb, asparagus, tomatoes, and sweet corn have been 
value in locating desirable breeding material. frozen in these trials. There are very marked differ- 

Experiments with sweet corn have yielded valu- ences in the quality of different varieties of a given 
able data regarding the effect on yields and quality vegetable for freezing and quite often the varie~ies 
of the ears resulting from different rates of seeding which prove best for quick freezing are entirely dif- 
and distances of spacing different varieties. Tabular ferent from those best adapted for canning. These 
data on seeding have been prepared to enable a studies are finding increasing importance in the pres- 
grower to obtain maximum returns. ent emergency which has imposed such rigid restric- 

Cooperative Projects 
tions on canning operations. 

Work on dehvdration of vegetables with special 
T h e  growing of such large numbers of varieties of reference to the 'nutritive value of dried vegGables 

so many diEerent kinds of vegetable crops has made will also include varietal colnparisons of freshly har- 
possible extensive and important cooperative studies vested vegetables when subjected to dehydration. 






