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THE SrtatioN suffered a great loss in the death' of Dr.
Lafayette B. Mendel on December 9, 1935. The fol-
lowing resolution was adopted by the Staff:

Always interested in this Station, Dr. Mendel was for
many years, and up to the time of his death, an active
participant in its work in the capacity of Research Associate
in the Department of Biochemistry.

His high ideals, profound kuowledge, broad vision, and
his sympathetic understanding and friendliness, have been
of inestimable value to the Department with which he was
associated and to the Station as a whole. The notable
contributions to our knowledge of the fundamentals of
animal and human nutrition that have come frpm this
Department have brought lasting credit to the Station; and
their value has been greatly enhanced by the scientific and
scholarly attainments of this esteemed co-worker.

In recording our bereavement in the loss of a loyal friend
and colleague, we acknowledge the debt we owe him for
the example of his life and service and for the inspiration of
his friendship.

We take pride in the fact that his great reputation as an
investigator in the field of nutrition was in large measure
founded upon the work carried on for many years in collabor-
ation with the late Doctor Thomas B. Osborne at this

Station.

REPORT OF THE DIRECTOR

To the Board of Control of the Connecticul Agricultural Station:

A Formar rerortT of your Board to the Governor of the State is made

annually. This, however, is not distributed with the bulletins, and
does not reach the public. Therefore it has been the custom to issue
this brief summary of the year’s work.

Sixty years ago, the founders of the Station, in formulating the charter,
stated its purpose in these words, “to conduct scientific investigations
and experiments . . . for the general benefit and improvement of
agriculture and kindred interests of the State of Commecticut”’. Thus
the primary function of the Station is scientific research. It performs
many other services for the people of Connecticut — the analysis of fer-
tilizers, feeds, foods, drugs and soils, the inspection of nurseries, the
control of plant pests and the like; il serves the State ag a scientific lab-
oratory furnishing information on a variety of matters. But all this is
dependent on the research program conducted by highly trained scientists
who are authorities in their several fields.

In the beginning, the research and service was limited to fertilizers
and a few other matters strictly agricultural. From time to {ime new
duties have been added, until today all residents of the State are served
directly or indirectly. For illustration may be mentioned the research on
vitamins, on the food value of milk, on clothes moths, on termites, on
fertilizing shade trees, or the Dutch elm disease.

In common with some other state institutions and
departments, the Station has been called on to super-
vise “Ielief” projects. During the past year there
were five of these for the control of pests: Mosquito, gypsy moth, pine
shoot moth, pine blister rust and elm disease. As many as 1500 men
wete employed at certain seasons and excellent progress made. Naturally
this has added greatly to the work of the stafl and to some extent hamp-
ered the regular program. Also the expense of administration, so-called
“sponsor’s contribution”, has depleted our funds, since no special pro-
vision was made by the Legislature except for the Dutch elm disease.

Supervision of
Relief Projects

. During the year the Station has held four field days
Field Days at the Mount Carmel farm and at the market garden
SR plots at Windsor. In addition, at the request of
vegetable growers, the last Saturday of each summer month was designated
“open house” at Windsor, so that any one who cared to look at the vege-
table breeding or fertilizer experiments might find a member of the staff
to guide him about the plots and explain the work.
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A field day devoted entirely to sweet corn was held on August 15 at
Mount Carmel. Not only did the plant breeders exhibit outstanding
early and mid-season crosses of corn, and point out the effects of tillering
in reducing yield, but the entomologists demonstrated spraying for con-
trol of the Kuropean corn borer. Interest among growers in this first
Corn Field Day warrants its addition to the regular activities on the
station calendar. A

Members of the staff have addressed fruit and vege-

Staff Addresses {ghle growers, garden clubs, architects, scieqtiﬁc

Special organizations and other specialized groups on subjects

G of particular interest to them. Exhibits were organ-

ized in connection with the National Grange Convention at Har.tford n

November and the celebration of the State Tercentenary at thCl)ﬁeld

in July. Special articles were written for newspapers and magazines

bringing some phases of the station’s work to the attention ofﬁthe public,
and bulletins and circulars were published as listed on page 197.

A number of honors were conferred on stafl members
of  in recognition of their achievements. Governor Cross

Staff Honored  50,,5inted Director Slate chairman of the State Plap-
ning Board after that body had been created by the General Assembly in
Mav. The Board had been in existence for a year under authority of
the Governor'’s executive order. ) ) )

Dr. Jones was elected president of the Genetics Society of America
and also'gave the Spragg Lectures at Michigan State College. ’

On August 1, Dr. Clinton’s name was added to C_lonnectlcgt s .hall of
fame of men and women who have made outstanding contributions Lo
agriculture’ and rural life. FEach year since 1924, this honorary recogni-
tion has been conferred on two or three citizens at the celebration of
Farmerss Week at Connecticut State College, Storrs. As ‘t‘he pamphlet
reviewing Dr. Clinton’s eminent botanical services states: “T he purpose
of this award is not to single out ‘best’ farmers. Neither is it primarily
to confer distinction upon an individual, but rather to present to the
people of Connecticut, urban as well as rural, an idea ,<’)f the dignity, the
importance and the permanence of Connecticut farming. )

As chairman of the State Committee on Dutch Elm Disease, Mr.
Filley represents Connecticut at regional meetings.
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Irnwestigations of Particular Interest {o the Public

. The people of Connecticut are gradually becoming
The Public Be- 1011616 conscious as they realize that ‘l}?ese subter-
ranean insects may cause serious damage to their
homes. During 1935 the State Entomologist received
111 requests for examination of infested buildings. These represent a 300
per cent increase over the infestations reported in 1934 and by no means
exhaust the trouble throughout the State. Numerous letters from all
sections indicate an awareness of the outbreak.

In each case where examination of property was made, records were
kept of the type of structure, points of entry of the termites, and the
estimated amount of damage. In addition to these data, members of
the entomology department kept colonies of termites in the laboratory to
obsgrve their social habits, and studied all available publications on the
subject. As a result of their {indings, a station bulletin will be ready for
distribution in the spring of 1936.

Meanwhile recommendations on repairs of old buildings and on the
proper termite-proof construction of new buildings were drawn up and
sent out in mimeographed form. A member of the department also wrote
an article for the newspapers of the State and made a number of talks
before groups of architects and contractors.

comes Termite-
_ Conscious

Another problem that absorbs the interest of our
citizens is the Dutch elm disease. While the number
of cases in Connecticut mounted from 57 to 133 in the
past season, no new areas of infection have been dis-
covered and the outlook for control is brighter than it was a year ago.

This trouble first appeared here in the autumn of 1933 and its history
in European countries and in New York and New Jersey caused immediate
alarm. Members of the forestry department organized a survey of elms
of the State and cooperated with the Federal Government in searching
for and destroying diseased trees. The botanists made cultures of spec-
imens sent to the Station and studied the disease in the field and in the
laboratory. And the entomologists took up investigations of the habits
of insect carriers of the fungus. During the past year, newspaper articles
and Station Circular 106 found wide circulation, and frequently members
of the staff were called upon to address groups of interested persons.

Stringent efforts to check the spread of the disease began early in 1935
with the establishment of two control areas. One includes twenty towns
in Fairfield and two in New Haven counties: and the other, four towns
each in New London and Middlesex counties. Within these zones, agents
of the U. S. Department of Agriculture are authorized to act for the
Experiment Station in locating and destroying infecled trees, or dead
and dying trees which might breed beetles known to be carriers. In the
summer, laboratory cultures confirmed the disease in 75 elms and these
trees were destroyed. A sanitalion program resulted in the removal of
more than 95,000 dead and dying elms in the control areas.

Outside the terrilory under federal supervision, work was carried on
through an emergency appropriation of $25,000 made by the General
Assembly in May. Using six crews of two men each, the Station made a
survey of elms. Most of the towns were covered three times and approx-

United Front
Holds Duteh
Elm Disease
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imately 618,000 trees were inspected. Of these, 4,750 appeared to have
disease symptoms, and 281 specimens were sent to the botanical laboratory
for culture. No infection was found. 1t would, therefore, seem probable
that the disease is at present confined to the southwestern corner of the
State, with an isolated infection at Old Lyme, where every effort has
been made to stamp it out.

The Station also supervised an FERA program employing 350 men in
60 towns to prune all elms, and to remove dead and dying trees.  This
work is being continued under the WPA and should materially reduce
’(Llhe bark beetle population and thus help to control the spread of the

isease.

Meanwhile entomologists at the Station are studying the life stages of
the native elm bark beetle, noting particularly the characteristics dis-
tinguishing this species from the closely related European beelle, which
is known to carry the Dutch elm disease. IHibernation studies are now
in progress and it has recently been discovered that adults as well as
larvae can winter over. The beetles construct special tunnels for this
purpose. Evidence seems to indicate that beetles escaped from ihe single
diseased tree the previous year were responsible for the new cases at
Old Lyme last season. In examiring elms for unusual symptoms, the
Botanist observed two forms of infection present in Connecticut: The
first acts quickly, killing the cambium of the victim and then the leaves;
the second kills the tree gradually, the fungus spreading down the length
of the stem from the infected wood in the twigs to the roots.

On the whole, the year ends with a note of cheer, as data indicate that
the Dutch elm disease is making slow progress in Connecticut.

Breeding vegelables especially suited to Connecticut
conditions has been a major project of the plant
Peppers Developed |00 dine department in recent years. Several experi-

for Connectieut  1oni5 reached partial fruition in 1935 when a new
sweel pepper and several improved varieties of sweet corn were introduced
to Lhe growers.

Spancross C2, was the best first early hybrid sweet corn in the tests
at the Mount Carmel farm where not only Station varieties, but those in
commercial production, are tried out. It was three to five days later
than Golden Early Market, but surpassed this popular corn in yield and
quality. It produced 12,000 marketable ears to the acre, as against
6,500 for Golden Early Market. Spancross C2 has the additional advan-
tage of being quile resistant lo bacterial wilt and smut, while the earlier
corn is susceptible.

Other hybrid varieties that were outstanding in these tests and are
being recommended to Connecticut growers in the coming year are:
Marcross C6 and Spancross P39 for the éarly types; and Whipcrosses
C6.2, C7.2, P39 and C2.P39, for midseason sweet corn.

Connecticut hybrid sweet corn was raised in 22 states in 1935 and
excellent reports came from all sections. Its record is especially high in
New Iingland where Spancross C2 outdistanced many popular commer-
cial varieties.

Since 1922, when Dr. Jones first introduced the idea of inbreeding and
crossing maize, the acreage of hybrid corn, both in Connecticut and
throughout the United States, has increased with astonishing rapidity. It

New Corn and
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was est.imat_ed that about 80,000 acres of hybrid sweet and field corn
were raised in 1932. In the past season the land devoted to crossed sweet

corn alone amounted approximately to between 300,000 and 500,000
acres.

A sweet pepper named Windsor-A, producing approximately 25 per
cent more fruit than the average commercial variely, 1s the first of a new
series to be brought forward for Connecticut. It is an early, thick-walled
Ruby King type that was developed by the breeders in their search for
these characteristics in the California Wonder type. Windsor-A results
from crossing two peppers with widely differing qualities. One parent
was California Wonder, a late, green, large, thick-walled variety; and
the other was Bountiful, an early, productive, rough, thin-walled pepper.
Bountiful originated at the Experiment Station in 1926.

In 1935 the General Assembly revised the seed law
to require a label declaring the contents of each brand
of mixed lawn seed sold in the State. Based on this
law, the seed laboratory drew up a system by which
buyers and dealers may know the money value of each pound of mixed
se%ed,_and the comparative values of different brands of seed, regardless
of price.

Certain declared contents in every pound of lawn seed are useless for
growing lawns. The sum of these is termed “dockage”. Subtracting the
tolal percentage of dockage from 100 gives an index value to the seed,
Mixtures with the smallest amount of dockage, hence with the highest
index figure, give the best return for the money spent.

Actual money value of seed may be calculated in the same manner.
For example, consider a number of brands of seed at 50 cents a pound.
One label shows a dockage of 10 per cent; another 25 per cent; and still
another, 50 per cent. Obviously, the man who buys the first brand is
getting 45 cents worth of seed useful for his purposes, while the purchaser
of the second is getting 37 cents worth, and the third, 25 cents worth.
Correspondingly, the index for these successively is 90, 75 and 50.

The object is Lo raise the standard of mixed seed sold in the State by
educating dealers and public to demand the better grades.

New System for
Testing Seed
Values

During the spring and summer of 1935, the soils
department made a revised map of soil and land cover
conditions of the State, as related to the production
planning phase of the Agricultural Adjustment Ad-
ministration. This work was done in cooperation with the Bureau of
Agricultural Economics of the Department of Agriculture and was
conducted along the following lines. '

1. Aeroplane survey mosaic maps, made by the State Planning Board,
of each of the topographic survey quandrangles, were obtained on the
same scale as the lopographic sheets (1/62,500). These maps give a
bird’s eye picture of the distribution of fields and forests. They also
show urban or village areas, road network and drainage pattern in more
accurate Jocation than represented on the old topographic maps. The
photographs have been hand-colored with distinctive tints marking the
various classes of present land use.

Soil Surveys
for Land Use
Planning
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2. A classification was prepared in order to represent characteristics
that would operate to limit or favor the use of land for various crops, or
for pasture. The following factors were recognized in the “land type”
designation: topography; sloniness; sand and clay content (texture);
drainage; sub-soil conditions with respect to sand, gravel or “hardpan’;
calcareous rocks in the parent material. -

3. The general outlines of the above ‘“land types” for each of the
Lopographic survey quadrangles were drawn on a transparent sheet of
“viscaloid””. These may be used as “overlays”, either on the photo-
graphic land cover sheets or on the topographic maps.

The new map was based on that presented in Station Bulletin 320, but
extensive additional field work was done in 1935, which has resulted in a
much more accurate knowledge of the boundaries of these soil groups.

The above studies have provided basic soil and land use data that can
be of great help in evaluating the physical background for future adjust-
ments in the agricultural policy of the State. They also enable the stafl
of the Experiment Station 1o ascertain at a glance the prevailing soil
and other physical land characteristics of any area in queslion, without
resorling either to expensive additional travel for personal inspection or
to the questionable practice of relying on the written or oral description
of an untrained observer.

The foregoing surveys will also be used as the basis for the publication
of land use and soil maps, at the scale of the present large state highway
wall maps (one-half inch per mile) as time and funds are available. They
do not provide the degree of precision required to represent accurately
the many important variations in soil that occur from field 1o field. There-
fore they will not reduce the desirability of undertaking a detailed state
soil survey, as suggested in the report of the Director for last year. A
proposal 'to provide funds for this work by legislative action was not
supported because of the restricted state income.

The major projects of the several departments are reviewed briefly in
the following pages. A complete list of current projects will be found on
page 199; and a list of services the Station is best equipped to render, on
page 202.
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Progress of the Station’s Work

ANALYTICAL CHEMISTRY

A feature of the year's work in food and drug control
was the inspection of olive oil and other edible vege-
table oils for adulteration and misbranding. The
s survey was carried on at the same time as similar in-
vestigations by control officials of neighboring states and of the Federal
Government. One of the chief objects was 1o stop the practice of market-
ing domestic edible oils, such as corn, peanut and cottonseed, in containers
so closely resembling those used for imported olive oils thal purchasers
were deceived. An extreme case of this kind was an instance of collonseed
0il marketed in cans that were counterfeits of Lhose of a well known brand
of imported olive oil. The proper authorities have taken stleps to correct
this abuse. No objection is taken Lo the sale of edible oils by their right-
ful names. )

The recurrence of another illegal practice was detected in the substi-
tution of saccharin for sugar in sweet pickles. Also a number of samples
of butter were examined and found to be oleomargarine. It developed
howe\(er, that all of this “butter” was marketed through the activities
of a ring operating in several states and which was finally broken up by
federal authorities. )

Inspectors from the Dairy and Food Commissioner’s department
made a survey of orchards for apples bearing poison spray residue in
excess of tolerance. Few instances of noticeable excesses of arsenic or
lead were found.

In all, the Food and Drug Report, Bulletin 373, contains the analvses
of 1800 samples of foods, drugs and miscellaneous materials, a discussion
of the station role in food and drug control, findings on oils marketed in
the State, and a supplement, Analyses of Common Foods, described below.

Adulteration and
Mislabeling of
Foods and Drugs

Thg_new analyses of common foods includes the
decision of the American Medical Association on so-
called special diabetic foods, interprets the terms
used in the tables, and gives the chemical content of commonly used fresh
and canned foods from cereal to fruits and beverages. It is a compilation
from station records and from analyses of leading nutritionists and
chemists. - :

Analyses of
Common Foods

Vitamin D milk as an aid in prophylaxis of rickets in
infants and children has become a commercial article
of considerable importance. As a problem of food
control, this article presents some difficulties because
there are no chemical methods for evaluating the vitamin D content, and
bioassays are time-consuming and expensive. The Milk Regulation
Board, however, requested the Dairy and Food Commissioner to under-
take the inspection of this commodity. The Commissioner then requested the
aid of the analytical laboratory of the Station in pursuing the project. It
was decided to handle the inspection and control on the same basis as that
of olher food products and an additional appropriation under the food
and drug statute was granted for this purpose. This seemed the logical
procedure and the work is going on satisfactorily on this plan.

Milk Tested
for Vitamin D
Content
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Other department work included the analyses of 100 samples of tobacco
for ash constituent for the soils department and Tobacco Substation
and the checking of 2500 pieces of Babcock glassware and certification,
if found correct. Various members of the staff have collaborated with
the Association of Official Agricultural Chemists on studies of analytical
methods for foods and drugs; and Dr. Bailey has continued to serve on
the council on pharmacy and chemistry and on the committee on-foods
of the American Medical Association.

A summary of the regular annual inspection of fertil-
izers for 1935 is given in Bulletin 377, published in
October. During the year, 325 brands were registered.
This number is about the same as in 193, but is more than 100 less than
the 1930 registrations. Fewer than 2 per cent of the samples examined
showed commercial deficiencies in excess of S1.00 per ton. Nearly 80 per
cent, substantially met or exceeded the guaranteed amounts of plant food.

So far as could be judged by the usual laboratory methods, the quality
of the carriers of organic nitrogen in the samples analyzed was satisfactory.

Anticipating a change in the official method for determining potash in
mixed goods, the proposed method was employed in all cases where a
deficiency was found by the usual tests. Failure to recover all the polash
put into the mixture has been a criticism of Lhe official method for a long
time, and the proposed method gives more satisfaclory results.

Fertilizers
Inspected

~ For the year 1934, the total number of samples of

1451 feeding stuffs and related materials examined was

Feeds Eixamined 1441 Of these, 820 were for purposes of official in-
spection, 519 were analyses made for the Storrs Station, and the remainder
were from miscellaneous sources.

Prior to 1918, fodder analyses, including official samples collected for
inspection purposes, totaled 300 lo 400 samples each year. Since that
time, collaboralion with the Storrs Station in ils investigational program,
and compulsory registration of commercial feeding stufls after 1925,
have greatly increased the volume of work requized of this department.
Iiighty-seven per cent of Lhe official inspection samples examined in the
vear substantially met or exceeded the guaranteed items of nutrients
indicated by the labels. Summary of the work is given in Bulletin 370.

BIOCHEMISTRY

The department of biochemistry has continued the

Chemistry of the jptengive chemical study of Lhe lobacco plant and has

Tobhacco Plant  pecenily published the fifth report on these investiga-
tions, “Chemical Changes that Occur Dyring Growth”. This bulletin
describes the progressive changes in the composition of the plant that
take place throughout the season.

Particular interest attaches to the data for malie, cilric, and oxalic
acids as this is the first time that methods have been applied throughout
the life of a growing plant whereby accurate and trustworthy determina-
tions of these substances can be secured. The three acids maintain a
nearly constant ratio o one another in the leaves, notwithstanding the
fact that the total quantity of organic acid increases some 400 per cent
in the interval between 40 to 75 days of age and then sharply decreases
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owing to translocation from the leaves to other parts of the plant. Tt is
clear that the metabolism of each of Lhese acids, and of oxalic acid as
well, is closely related. Oxalic acid, usually regarded as an end-product
of metabolism, shares proportionately with the others in the chemical
changes that occur.

The growth of the plant as a whole can be roughly divided into three
periods. The first is that in which the seedling establishes ilself in the
soil; the second, the period of rapid growth, roughly from the thirtieth
to the seventy-fifth day: and finally, the period of reproduction charac-
terized by changes associated with the setting of seed. [n Lhis last stage
the most striking phenomena are the translocation of nitrogenous and of
non-nitrogenous substances to the seedpods, where protein and fatty
materials rapidly accumulate. Approximately one-fifth of the organic
solids, and one-third of the nitrogen of the plant, are ultimately located
in the feuit.

Further study of analytical methods applicable to plant tissues has
resulted in substantial improvements in those for determining ammonia
and amide nitrogen.

Much attention has been devoted to the amide nitro-
gen of Lhe tobacco, as well as of the beel and tomato
plants. Tle lomato, in particular, has been found to
store large quantities of glutamine in the stem when the plant is grown
upon cullure solutions that provide nilrogen exclusively in the form of
ammonium salts. On nitrate cultures, the glutamine content of the
plants is not strikingly high. These results are interpreted to mean that
glutamine is used by the tomato plant as a deloxifying substance against
ammonia, the synthesis being regulated by a mechanism called into play
by the slightest increase in the level of free ammonia presenl in the tissues.

viutamine in
Tomato Planis

Althouglt the amide glutamine is chiefly regarded as a
product of plant metaholism, il is an amino acid which
undoubtedly forms a part of the siructure of most, if
not all, proteins. As indicated lasl year, a great deal of allention has
been given to Lhis extremely rare and little known substance. A method
whereby it can be conveniently oblained in quantity from beet root
tissue has been developed, and a delailed study of certain of its properties
has been made.

The basic amino acids of human skin have been determined in order
1o see how closely the composition of this tissue approaches that found
typical of numerous keratins in this laboratory and elsewhere in recent
years. The results suggest thal the process of keratinization is progres-
stve in the tissue. A keratin of typical composition is doubtless present
in at least one layer, but the over-all composition of the several layers
does not correspond closely to that of keratin as illustrated by such tissues
as horn or hair.

Protein
Investigations

The Osborne-Mendel strain of rals is unique in its
ability to make unusually rapid growth, and therefore
most of Lhe problems under investigation here have
to do with the nutritional needs of rapidly growing animals. A new salt
mixture has been devised for inclusion in artificial diets thal seems better
adapted Lo these animals than the one formerly used, and an extensive
study is being made of its suitability under various experimental condi-

Investigations
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tions. Data on the time required for animals to increase from 60 to 200
grams in body weight are recorded and, in addition, the percentage of
ash in the bones is determined. This latter criterion has been found to
be an indication of the nutritive efficiency of the salt mixture that is
extraordinarily sensitive to change in the diet, and has furnished an ad-
mirable means to control the composition of the mixture and the level at
which the inorganic salts should be fed. :

The stock ration fed to the breeding animals was modified a few years
ago to include a higher proportion of proteins and accessory food sub-
stances. The change has resulted in a marked increase in rate of growth
of the young animals and in the reproductive performance of the breeders.
A study of the effect of pregnancy upon the store of mineral elements in
the mother has revealed a significant decrease in the bone ash as the
result of one pregnancy and lactation, but the loss is not sufficient to
conslitute a serious drain on the skeletal system.

The extensive investigation of reproduction of the albino rat, that has
been carried out for several years in our laboratory under the supervision
of Professors Arthur H. Smith and William E. Anderson of Yale Univer-
sity, has been continued, and data referring to six complete generations
have now been collected. The observation that there was a tendency
towards lower weaning weights at the end of the fourth generation was
mentioned lasl year. In three of the experimental groups, the later
generations have shown an unmistakable increase in weaning weight,
again emphasizing the necessily of careful control in experiments of this
character.

Closely allied to the general problem of rapid growth is the study we
have undertaken in collaboration with Dr. L. G. Rowntree of the Phila-
delphia Institute for Medical Research. Certain animals of our colony
receive daily injections of thymus extract and the eflect is observed.
Although we have not noted the striking rapidity of development he has
reported, nevertheless young rats, nursed by mothers that receive the
extract, tend to increase in weight more rapidiy than our normal stock
animals.

In cooperation with the department of analytical chemistry we have
recently begun to conduct bicassays of the vitamin D milk produced in
the State.

Research on vegetable diseases was carried on in

) R‘fsear_c}’ laboratory, greenhouse and field. The Botonist ex-
“‘g.ege‘a]’le perimented further on the late blight of potatoes and
1seases

tomatoes. Final greenhouse experiments were made
in the contro! of damping-off and the sand culture of seedlings. And the
following diseases were studied at the farm: Leaf blight and tip burn of
potatoes, club root of cabbage and cauliflower, and downy mildew of
cucumbers and muskmelons.

Further research on the late blight of tomatoes and
potatoes was carried on by the Station Botanist. The
object is to find how the infection carries over the
winter outdoors. In contrast to its recent prevalence,

Further Experi-
menis On Late
Blight of Tomato
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Phytophthora infestans was found in only three potato and two tomato
fields in 1935, and no infection appeared in places where diseased plants
grew the previous season.

In one case, the infection apparently spread from a potato field to an
adjacent tomato patch but no reason was determined for its occurrence
elsewhere. At Milford, the blight was found on potatoes July 8, about
the earliest in our experience, yet it did not spread to other fields, prob-
ably because of the later dry weather. In fact, it appeared in the three
tomato fields much later than in 1934. This lateness and its scarcity are
also explained by the very dry weather of late summer and autumn.
ixperiments were carried out with infected tomatoes kept outdoors over
winter, and with soil that had been exposed to infection the previous
season.

So far the results indicate that oospores of Phylophthora infestans are
not produced in the rotted tomatoes left outdoors over winter. This
leaves two possible sources of infection: One from potato fields, where
it is known to take place from the mycelial infected tubers planted in
the spring and producing conidia; and the other from infected seeds of
tomatoes. To date no seed has been found, either in the field or in labor-
atory experiments, producing conidia even when taken from badly
infected tomatoes with plenty of mycelium in the placenta. Never has
growth in culture been obtained from mycelial infected tomatoes after
the end of October.

Attempts also failed to find a wild host that might harbor the infection
in winler and infect tomatoes the following season.

Damping-off of seedlings in greenhouses has been one
of the problems of vegetable growers, florists and
nurserymen for many years. Soil-inhabiting fungi
known as Rhizoclonia and Pythium affect both the
pre-sprouting and early seedling stages of growth.
Several methods of controlling the disease have been used with varying
degrees of success. Autoclaving the soil, the most effective of these,
entails considerable time and expense and.too frequently causes poor
germination of seed.

For three years the botanical department has compared raising seeds
in washed sand with the accepted systems of soil culture. Many of the
commonly grown flowers and vegetables of the State have been used in
these trials, which have been carried on at all seasons under differing
light conditions and temperatures in the Station greenhouse. Not only
was the sand culture easier and less expensive than any of the soil culture
methods followed, but it proved superior in the following ways: It con-
trolled damping-off as well as, if not better than, any of the other methods
used. It produced consistently a larger number of healthy seedlings of a
uniform size and with stronger root sysiems. It provided a means of
regulating the final size of the seedlings. Frequently medium-sized seed-
lings with firm stems and roots are more easily handled and withstand
the shock of transplanting better than large, fleshy plants. By regulating
the amount of plant food supplied in the sand before planting seed, it
was found that size could be controlled.

In brief, the sand culture method used here was: Wash any kind of
sand thoroughly in several changes of hot water. Place it in clean flats
or crocks two to three inches deep. Sprinkle it with a nutrient solution

Sand Culture
Controls

of Seedlings



of saltpeter, one-half teaspoonful to one small cup of water for each square
foot of sand surface. Drill or sow the seed, with care not to cover too
deeply. Water Lhe plants once or twice a day to keep the sand thoroughly
moist.

A full description of the method will be published in Bulletin 380 in
March, 1936.

With potatoes, the results were in general comparable
ol lo those of previous years. The highest yield for this
Hoaressed] season was again obtained with 8-8-50 Bordeaux spray,
Potato Yield 5,4 dusting with copper-lime dust still proved inferior.
The relative increase in yields from plots sprayed with 6-6-50 Bordeaux as
compared with 4-1-50, was greater than that from using an 8-8-50 mixture
as compared with 6-6-50. Plots sprayed as early as June 13 showed no
definite increase in yield over those first sprayed on July 11. Using a
6-6-50 mixture, plots sprayed at a pressure of 400 pounds yielded 13 more
bushels per acre than similar plots sprayed at 200 pounds pressure. The
dryness of the fields in which Lhe experiments were conducted resulted
in premature death of the plants and relatively low yields of potatoes.

. . A blight-resistant variety of potato from the U. S.
Blight Resistant  yepartment of Agriculture (44-488) was found highly
Variety Scores  pocisiant to drought and tip burn. Unsprayed plants
of this strain produced 184 bushels of potatoes per acre, as compared
with 85 bushels produced by unsprayed, certified Green Mountain variety
in an adjoining plot.

The use of hydrated lime (two tons per acre) and of calcium cyanamid
(one-half ton per acre) reduced club root of cauliflower and cabbages.
The soil was treated first, then the plants were set, and finally soil from
another field containing the club root organism was scatlered over the
surface of the plols. Plants in adjoining plots received no inoculation
and were free from disease at harvest. Non-treated plots which received
the inoculum showed 75 per cent diseased plants. Both the lime and
the cyanamid treatments reduced the amount of infection to from 5 to
15 per cent. ‘

. . Tests at the farm in 1935 showed that slip seeding of
Slip-Seeding  gyeat potatoes, a method that furnishes an important
Sweet Potatoes  .qjiro] of the most serious diseases of the plant, may
Found Practical o guccessfully practiced in Connecticut. Plants were
set in the field on May 31. Cuttings taken from these vines on July 25
were planted immediately and took root readily. By October they devel-
oped roots thal were sufliciently large to be stored for use as seed next
spring. With the increase in the acreage of sweet potatoes in the Stale,
this method of producing seed from plants which are known to be healthy
is valuable.

. While evidenl progess was made in Lhe investigations

Further Investi- o he *X* disease of peach, there still remains much

gations of “X” 1, e definitely determined.

Discase of Peach Fxact records were kept on all the plots mapped
in 1933 and 1934 and on one additional plot. For the most part, the
disease did not spread rapidly during the past season, although there
were increases up (o 25 per cent of the trees in a few young orchards. In
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lwo places where diseased trees were taken out in the autumn of 1934,
there were very few new cases in 1935. In several others the disease was
controlled for one season in {rom 50 to 100 per cent of the cases where
affected branches were cut off. The past season’s work indicates that
the trouble js more likely caused by a virus than by a fungus, and that
it is brought into the orchard by a wild host. )

Healthy trees budded with diseased cuttings in 1934 showed a larger
per cent of disease than did those budded in 1933. Half of those with

X" disease in 1935 were trees in which the buds did not take, and it
was sprouls from the seedling stock that were affected.

Some preliminary work was done on treatment with zinc sulphate as
a control measure. This material was put on the soil around the trees
at the rate of four Lo ten ounces per tree for four-year-old trees, and also
smaller amounts were put into holes bored into the trunks or large
branches. Th.e zinc sulphate was readily absorbed by the trees. When
put on the soil it was nol injurious, but when inserted into small trees
there was considerable defoliation on certain parts, although the injury
apparently was not permanent. The resulls of these treatments were
not very striking although the progress of the disease seemed to be checked
in a f'ew_mstances. If chemical treatments are to yield results, we are
of the opinion that they should be made earlier in the season.

A search for possible sources of infection brought the chokecherry
under suspicion. In sections of the State where the peach disease occurs,
these wild trees showed a peculiar, mosaic-like condition of the foliage,
not unlike the appearance of peach leaves affected by “X” disease. They
were found commonly associated with diseased peaches in the several
orchards_ as well as at long distances from peach trees, precluding the
assumption L_hat the cherry trees might have been infected by the peaches.
Although. this connection between the two is largely theoretical at the
present time, 1t seems a promising clue. Much cross budding was done
this fall between peaches and chokecherries to make further determina-
tions along this line.

The removal of all diseased trees as soon as possible after discovery
of the trouble, appears al present to be the most feasible method of con-
trol. Cutting off single branches may be recommended in some cases.

Check-up on the chestnuts planted in five places in
b the Stgte in past years, shows the presence of the
. £ blight in a few cases. Some saplings at Racebrook
Golf Course have grown to a height of six to seven feet, the tallest of
t.l3ose set out, but those at Rainbow show the highest percentage of sur-
vivals. A few supposedly resistant varieties are growing at the Mt.
Carmel farm. )

At Lebanon the oldest living chestnut in Connecticut is still surviving
but ils years are numbered. Cultures of the blight have been kept grow-
ing in the laboratory for 15 to 20 years. Inoculation tests seem to indicate
that they are not so virulent as the three-year old cultures.

The apple spraying program for control of insect and
disease pests at the Mt. Carmel farm followed the
same lines as last year and results continued to show
that the arsenate of lead, lime and oil combination is

Spraying to
Control Fruit
Discases
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an effective fungicide for the control of sooty blotch and for scab on all
varieties except McIntosh. The same treatment produced a high per-
centage of insect-free fruits. This project is carried on in cooperation
with the entomology department.

Some special spraying at Mt. Carmel was done on Wealthy, for the
control of cedar rust, using lime-sulfur and Bordeaux mixture. Both
these materials were combined with a water-proof casein glue and a
sulfonated phenol as spreaders and stickers, these latter materials proving
very satisfactory in that capacity. Unfortunately cedar rust infection
was not heavy even on the check trees, and the data obtained were not
striking. The Bordeaux mixture caused severe burning and defoliation
and will be discarded in future experiments.

In a Wealthy orchard in Southington, the owner used lime-sulfur
spray with casein glue for a spreader and as long as the trees were kept
covered with spray practically no infection of cedar rust occurred. Owing
to pressure of other work, one of the later sprays was omitted just pre-
vious to a heavy discharge of spores. The unprotected foliage became
heavily infected at that time. The fruit, however, was practically clean
throughout the season. These two experiments are by no means con-
clusive but indicate that, with a little more experience, a schedule for
the control of cedar rust may be recommended.

. An attempt to check gray mold (Botrytis sp.) on
Testing Control  premjum strawberries was conducted in Cheshire.
of Gray Mold on  pj,5 were sprayed with Bordeaux mixture previous to

Strawberries  icking time, and with ammoniacal solution of copper
carbonate, a very finely ground sulfur and red copper oxide, during the
picking season. Of these materials the sulfur gave the best results. Un-
fortunately it leaves an excess of visible residue on the fruit which makes
it impractical for use. The other materials gave a certain amount of
control but not enough to be entirely successful. From observations i’
appears that clearing the beds of old foliage and rubbish, as well as spray
ing, is necessary to obtain good commercial control.

Seed analysis work increased considerably in the past

Se"d_ year, both on samples collected by the Commissioner

Al of Agriculture and on those sent in by purchasers.

Purity tests have been made on 150 samples of unmixed seed, and 100

samples of lawn mixtures from the Commissioner’s office, as well as on
numerous others submitted by residents of the State.

. About the usual number of plant diseases and injuries

Dieees was reported this year by members of the depart-

S e ment. There were no really new fungi causing them

but some fungi, reported previously, appeared on new hosts. These are
as follows: On kale, powdery mildew, Erysiphe Polygoni; on Austria
pine, leaf rust, Peridermium acicolum; on Japanese quince, crown gal
Baclerium tumefaciens; on coleus, wilt, Verticillium sps.; on Gypsophil

alba, damping-off, Pythium debaryanum; on zinnia, leaf spot, Alfernaria
sp. as a possible cause; on clarkia (Phlox subulata, Polenlilla canadensts)

crown rol, Sclerotium Delphini.

Besides these, new hosts for other troubles were: mosaic, (virus), of
elm; yellows, (virus) of carrot; and leaf blackening of chrysanthemum:
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a nematode trouble, Aphelenchoides Fragariae. An unusual spotting of
ripe peppers that started internally and finally showed on the surface
was also reported to be serious in one case. As no indication of bacteria
or fungi was found, it seemed to be a physiological trouble, much like
Baldmn spot of apples, possibly due to’dry weather conditions. Other
previously reported troubles that were either rare or unusually severe
were:  Aphanomyces Raphani, black spot of radish (rare); Baclerium
tumesfaciens, crown gall of sweet pea (rare); Caeoma Abietiscanadensis,
rust of h_emlocks (common); Peridermium acicolum, leaf rust, common
on red pine but rare on Pinus Banksiana, cracking of celery (rare);
Merulius lachrymans, dry rot of house (rare); Peridermium balsameum
rust of balsam fir (rare); Phoma Anthemi, on dill, (reported only once
before). On the other hand, the following troubles, bad last year, were
infrequent in 1935: Anthracnose of sycamore, black spot of elm, mildew
of rose and lilac and late blight of tomatoes.

ENTOMOLOGY

Work of the entomologists in connection with the termite outbreak
and investigations of elm bark beetles, carriers of Dutch elm disease, is
discussed in the opening section of this report.

Among the major projects of the department are continued efforts to
control the Oriental fruit moth that has been a costly foe of Connecticut
farmers who produce peaches and quinces.

For the second conseculive year, freezing winter
weather killed the peach buds at the Mount Carmel
farm. In the absence of fruit, spray tests were con-
fined to foliage. A study of 13 brands of lead arsenate in respect to their
ability to scorch foliage has led to the conclusion that both the amount
and rapidity of burn are closely correlated with the amount of water
soluble arsenic, expressed as As:0s. Results of the 1935 experiments
confirmed these findings. There was a marked difference in the amount
of both spotting and leaf fall caused by samples containing the lowest
and the highest quantities of water soluble arsenic, in spite of the fact
that this ingredient tested well within the limits allowed by federal auth-
orities for commercial preparations. It was evident that even small
amounts present in some lots were enough to cause injury when used
without protective agents.

Spray Tests for
Foliage Burn

As in previous years, both foreign and domestic para-
sites of the Oriental fruit moth were reared in the
station laboratories. After these insects have been
released, it is customary to visit the orchards the following seasons to see
whether they have succeeded in establishing themselves. Owing to the
light crop of peaches in 1934, and the general decline of the fruit moth
infestation this year, recovery of parasites was not extensive. However,
Trichogramma showed great activity early in the season, and Macro-
centrus were also found in many orchards. So far none of the recently
introduced foreign parasites have been seen the year after their libera-
tion, but it is hoped that some will become established in spite of the
scarcity of the fruit moth at present.

Control of the Ori~
ental Fruit Moth



In 1935, five different pare iles rere bred at the Slalion and released
in orchards in the following n mbe s: Bassus dirersus, a parthenogenetic
Japanese parasite, 5,199; Dio es m lestae of Korean origin, 1,200; Macro-
centrus ancylivorus, of which arge numbers have beer reared here pre-
viously, 6,462; Perisierola angulute, an Australian Bell ylid wasp, 7,850;
and 11,000,000 Trichogramma, purchased by grower of Connecticut.
Of these the AMlacrocentrus and Trichogramma are on 1 “service” basis
and are rearcd : nd distribuled in cooperation with the Connecticut Pomo-
logical Society. The others are still in the ex jerimental age.



outside the quarantined area. Altogelher, 46,821 such certificates ha\:e
been issued for nursery, floral stock and farm products, and 598 for sotl,
sand and manure.

Relief labor is being used for mosquito control in all except three shore
towns and in ten inland towns. It incl les surveying, ditching of salt
marsh areas and fresh water exlensions, building masenry seawalls and
sod dikes, tide gates, timber jetties and pipe outlets. In populous districts,
fresh water swamps are being ditched, or filled in when ditching is imprac-
tical, and improvements made in highway culverls that cause swampy
places.

The Stale inspection of apiaries is carried on by two
men appointed by the State Entomologist, each being
responsible for his territory of four counties. This
year Mr. W. H. Kelsey of Bristol took the place of Mr. Yates who had
served acceptably for 25 years before his retirement. Of the 1,333
apiaries, containing 8,855 colonies, inspected, 84 apiaries and 209 colonies
were infested with American foulbrood. None had European foulbrood.

Inspection of
Apiaries

































