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POTATOES 0 DDT

by Neely Turner'

The introduction of the insecticide
DDT" has gone far toward solving the
problem of protecting potato foliage.
Before DDT was available, growers
had to rely on high concentrations of
dordeaux mixture to repel flea beetles
and control lealhoppers; on calcium
arsenate lor Colorado potato beetles,
and on nicotine for aphids. DDT has
taken care of the frst three of these
pests very efficiently, and in the emul-
sion form has been reasonably effective

killing aphids.

Can Use Organics

Most important of all, DDT has
made it possible to use organic fungi-
cides for the control of potato diseases.
Prior to the use of DDT, Bordeaux
mixture was relied upon both to kill
insccts and to control diseases.

While this material gave excellent
control ol many potato insects and
discases, it was, at the same time,
injurious to potato plants. Only the
fact that increases in yield from pest
control more than offset this injury
made Bordeaux mixture usable, With
the advent of DD'T', it was no longer

——neeessary-to-use-Bordeawsemixture-for

its insecticidal value, and the organics,
which have little or no insect-killing
properties, could be used to control
such discases as late blight, early
blight and Botrytis. The organic fun-
gicides are much less injurious while
giving equally good control ol dis-
cases and DD'T has enabled the grow-

My, Turner is an entomologist.

ers to use them profitably. Tests have
also shown that DDT itself causes
considerably less injury to plants than
Bordeaux.

However, although the excellent
control of pests with DD'T’ has resulted
in record production, our tests have
shown that DD T-treated plants yield
about 5 per cent less than the produc-
tion we would expect il there were no
chemical injury to the plant at all.
DDT emulsions have been much more
injurious than the spray powdcrs,

probably because of the presence ol

the solvent in the emulsion.

What about DDT residues left in
the soil? Are they harmful to plants?
Preliminary studies by the United
States Department of Agriculture
show that potatoes are not harmed by
DDT in the soil, but that the insecti-
cide does interfere with the germina-
tion and emergence ol legumes and of
some grass seeds,

Use When Needed

So we find that DDT sprays do
have at least a slightly injurious el-
lect on potato plants, .mti that DDT

~ residues in the soil may be harmlal, Julyr (3)

il certain crops are grown following
potatoes. Neither of these are reasons
[or discontinuing the use of DDT on
potatoes, but rather warnings that it
should be used only when it is needed
instead ol continuously throughout
the season.

It is obvious that the ideal spray
material is one that eflectively con-
trols pests, causes no injury whatever

to the plant, and leaves no harmful
residue. Until such an ideal is reached,
it is necessary to make the best possi-
ble use ol the materials available now.
On the basis of the facts developed by
research, the most logical system [or
control of potato pests seems to be:

Control Steps

(1) Application ol DDT spray
powder twice carly in June to kill
flea beetles and Colorado potato

beetles and about three times in July
to control these insects and leal-
hoppers; (2) Use of DDT emulsion
as needed lor aphids during August,
or substitution ol emulsion for spray
powder il .s|;hul~. hunnu .1lmmldnl in

DDI" emulsion if the c*mulsmn fails
to control aphids late in the season;
(4) Use ol a [lungicide, such as
Dithane, one ol the fixed coppers, or
Bordeaux mixture, from July 1 until
September 15 for control of blight.
Such a schedule should result in
maximum control ol pests without
excessive use ol DDT and should,
therelore, produce maximum yields,

Experimental
sprayer for small
plots of potatoes.
Miss Nancy Wood-
ruff, the spray op-
erator, opens a
valve on the side
to be sprayed.
Plots are wsually
15 to 25 feet long
and 3 feet wide.
Materials that per-
form well on small
plots are then
taken to commer-
cial fields for large
scale tests,




A. R. Olson of the Forestry Department
examines a post destroyed by wood-rotting
fungi. Post at right, in service for the same
number of years, had been treated with
preservative and escaped decay.

fach year millions of dollars are
lost through the work of wood-rotting
fungi. These organisms thrive on cut
wood everywhere and attack in such
widely varied places as farm buildings,
greenhouse benches, fence posts and
tobacco tent poles. Much ol this
ruination of good wood can be
prevented.

Various forms of preservative treat-
ment have been developed which will
make non-durable timbers resist rot
and decay as well as or better than
woods which are naturally resistant.

Three Types

Preservative chemicals are classihed
as oily (creosotes), oil-soluble (nap-
thenates of copper, zinc and other
metals and pentachlorophenol), or
water-soluble (zinc chloride, copper
sullate, sodium fluoride and mercuric
chloride) . Each type has its advan-
tages and its limitations. The oily or
oil-soluble preservatives are not readi-
ly leached out of wood while water-
soluble materials will disappear in
time from leaching. The water-soluble
materials, however, have in their favor
the fact that they may be used on
either seasoned or unseasoned wood,

"Mr. Hicock is head of the Forestry De-
'}H'Il'lll(_"ll-

Fence posts last longer if pretreated with
preservatives before being set. This post
and railer will give good service for many
years.

Wood Lasts Years Longer
With Preservatives

by H. W. Hicock'

while the other two types are limited
to well seasoned wood which is free ol
bark. Wood treated with water-soluble
or oil-soluble preservatives takes paint
satisfactorily, while the creosotes strike
lhrmlgh paint coatings and may be
objectionable in certain  locations,
because of their odor or their injury
to plant tissue.

Selecting the Treatment

In selecting the material and
method of treatment, the conditions
under which the wood will be used
must be considered carefully. Decay is
most severe when wood is in contact
with the soil or when it is continuously
exposed to a warm, damp atmosphere.
In such cases, treatment should extend
inward from all surfaces for at least
V4 inch. Superficial treatments by
spraying, dipping or brushing are of
little value here.

If the capital investment is high,
and conditions [avoring decay are
severe, as in the case of floors laid on
concrete, foundation sills and lumber
for porches, the very best possible
treatment is the only worthwhile one.
I'his is most elfectively done in com-
mercial plants where the preservative
is applied under pressure. Where high
initial costs cannot be justified, as in
the case of farm lence posts, the owner
or small operator can use methods
which will give results commensurate
with the cost.

Work at the Station has been
confined primarily to experiments
with two preservatives on a miscellany
of woods. In the early work creosote
was applied to peeled, well seasoned
posts by the open tank method at
temperatures of 215-220°F. Most of
these posts received butt treatment
only, the tops being untreated.

A survey of some 3500 of these
posts after 12 years ol service showed
that the butts were still in excellent
condition. The untreated tops, how-
ever, showed excessive decay, indicat-
ing that, in this climate, it is a bsolutely
essential to give posts and poles a full
length treatment.

Zinc Chloride

More recently, Station work in
wood preservation has dealt with the
use of zinc chloride. The principal
objection to this material is that it
will eventually leach out ol the wood.
Advantages are that the salt is cheap
and may be applied effectively to
either seasoned or unseasoned wood
with very crude equipment by simple
immersion or other methods which
assure a lull length treaument ol the
post or pole. Field tests on farm [ence
posts and tobacco poles of maple,
birch, pine and spruce treated in 1938
with zinc chloride, at the rate of about
one pound of dry salt per cubic foot
of wood, are still in excellent condition
both above and below ground.
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Everyone who grows plants has known the bitter experience of
sceing a prized plant or cop suddenly wilt and die without
apparent reason. The eggplant grower who can raise a crop without
some loss [rom wilt is lucky indeed. The Hower grower usually loses
some asters cach year from similar cause, People who are tree
conscious are well aware ol what Dutch elm disease is doing to
the elms of New England. These are all examples of kinds ol
discases which attack the parts of a plant whose main function is
movement ol water to the leaves. By upsetting these water relations,
by producing poisons in the main water channels of the plant, the
[ungi which cause these diseases affect the plant throughout,

Internal Medicine

Such diseases are internal, and plant scientists at the Connecticut
Agricultural Experiment Station have recently been learning how
they may be controlled by putting the principles ol internal medi-
cine to work. I you get diphtheria, the microbes which cause i
are not themselves the cause ol illness. These bacteria liberate
toxins into the blood stream which are the real cause of discasc.
Physicians have long since learned how to prevent diphtheria by
putting antitoxins for diphtheria into the body and so minimizing
the effect of this once dreaded disease. In the same way, plant
scientists are finding out what kinds of chemical compounds may
be placed inside the plant to combat internal diseases. Because
these diseases have never been satisfactorily controlled before, the
merest indication that they may be prevented by chemotherapy
has great promise to growers.

We know ol cases where a plant is made resistant to a disease
known for years that white onions are very susceptible to onion
smudge, a disease which attacks the outer scales of the bulb. In
contrast, yellow and red onion
varieties are resistant. A [ew
years ago, scientists at the Wis-

L Xrriearn
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Treating plants for disease from the “inside out'. In-
stoad of spraying the foliage, the tonventional methed,

chemotherapy puts the “medicine’’ on the seoil around the consin _\;_{]‘i(‘nlilll'zﬂ I’ZX]J{’l'iIH('IIl
plant. From there, the plant absorbs it through its roots Station learned that the colored

and distributes it evenly in the stem and leaf. HENE ; . ) s T

varieties ol onion contain a par-

ticular chemical compound, pro-

tocatechuic acid, which was lacking in white

onions. This compound makes the colored

varieties resistant to disease. In this case
nature places the chemical in the plant.

What nature does, man can imitate. 1l
nature can find chemical compounds that
make a plant resist  disease, man can find
others, and place them in the plant, This,
simplest terms, is what the chemotherapeutic
studies at the Connecticut Agricultural  1ox-
periment  Station  are  attempting 1o do.

Plants, unfortunately, do not have a blood
stream by which an introduced chemical com-
pound may be distributed unilormly and
quickly. We have had to develop methods that
permit adequate distribution by other means.
The cover picture shows how this is done in
our ('N}J{.‘l'illlt‘lliitl work. In solution, the test
compound is applied to the soil in which the

plant is growing, and

the plant absorbs it

through its roots and

This tomato plant re- distributes it in the
teived no chemical treat-
ment and shows the i
effect of Fusarium wilt. rises to the leaves. Left: Disease has been prevented by
The leaves have wilted We plant where the discase has develope

or collapsed. The plant Arpaduii overal 9mount of wilting. Also the stems will
will eventually die. d[l('.l(} that severa vessels, Such blackening means poor we

witer stream as water

have learned
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kinds ol diseases may some day be controlled in this way. The X
disease of peach becomes much less severe in trees which take up
calcium chloride from the soil. When diseased buds are gralted into
healthy trees, they will make the entire tree become \uL But if this
is done on trees which have received soil applications of the proper
chemical compounds, the tree remains healthy.

Dutch elm disease may be controlled to some degree by chemo-
therapy. Trees receiving treatment with oxyquinoline benzoate
appear less likely to humn{' diseased than trees that are not treated.
I'he pictures indicate very (.I('.nly how well treatment with the
proper chemicals may hold Fusarium wilt on tomato in check.

As we learn more about the ways in which internal medication
can be uvsed to control plant discases, we shall approach the day
when these findings go to work for the farmer. That is yet a long
way ofl on any large scale, but already there are some operations
based on t'llL'III{jI|l(_'l'il|l}" which are ready for commercial practice.

Dutch Elm Disease

In Dutch elm disease control, oxyquinoline benzoate has been
applied with some success for three years now to protect healthy
trees against infection. On New Haven's historic Green, some ol
the elms have been treated and some have been lelt untreated. After
three years' treatment, 5 per cent of the treated trees have become
inlected while 15 per cent ol the untreated trees have become
diseased. In other experimental plots the response has been superior
to this.

Years ago, we used to think that chemotherapy was worth
developing only Tor “luxury™ crops like elm trees and other plants
worth a great deal on a plant basis. We no longer believe that
this is true. Already it is evident that greenhouse operators
grow their crops under condi-
tions almost ideally suited for
using chemotherapy without ap-
preciable change in their grow-
ing methods. Particularly where
PIH“IN are ;_J_I‘ﬂ\\"ll . g“l?-(’! cul- After treatment with an experimental chemical, the plant
ture, where nutrient solutions are is inoculated with a disease and is repotted in a clean pot
circulated by pumps about the with fresh sand. Here, Miss Barbara Woeding ineculates
roots of ])llll‘ll.‘i as a routine oper- oltTmoilo plant b'_._r dinpringl iniurrzjd roots in a suspension
ation, it would be possible to add i e ek e g
a chemotherapeutant to reduce
discase losses, with no change at all in the
usual procedure.

While most of the investigations so far have
been concerned with applving the medicines
to the roots of plants and letting the plant
absorb them rhmugh their roots, this method
may not be essential to success, We must yet
learn how to compound these chemicals so
that, when applied as a loliage spray, they will
be absorbed through the leaves and penetrate
the plant. \lmi vegetable  growers  are
equipped to apply foliage sprays. 1l we can
successtully apply chemotherapeutants to the
[oliage, the technique comes within the reach
ol all kinds ol growers.

Chemotherapy is indeed a frontier of plant
science. The theory is still largely unknown;
the possibilities are tremendous.

nt with an effective compound. Right: Untreated

hecked. Dr. Dimond examines plants for the : . e e : Differences in stem blackening in
amined for blackening of the water-conducting Dr. Dimond is assistant  chief, Plant  Pathology freated and untreated plants. Left,
avement. |h-|)ulll!|{-|lt. tranted. Right, untreated.
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The land and
the plants and
animals that
grow on it is the
most important
natural resource
which we, the
people ol the
United States,
Possess, for it is
theland thatsup-
plies our [ood. ‘ ; .
Society has a basic interest in secing
that its [ood supply is adequate. No
free state lives long when hunger
stalks the land.

Society can no longer turn to the
West lor more land to grow crops;
our reservoir of land for expanding
acreage has been exhausted. Yet our
population continues to grow. I'he
answer then must be in increased
efficiency, in seeing that more food is
produced on fewer acres.

Scientific research is the bulwark
against shrinkage in our food supply.
Research on pests, for example, shows
the way to reduce their consumption
of food and save it for society.
—Food- for—an s—producedwhen
plants are healthy and well nourished
by minerals, water and sunlight.
Research on plant nutrition, there-
fore, pays handsome dividends in
[undamental knowledge and in new
food supplies for society.

The miracles resulting from scien-
tific rescarch do not just happen
between trains. They come from long
years of patient counting, weighing,
measuring and calculation.

Hybrid corn, a basic contribution
ol the Connecticut Agricultural Ex-
periment Station, was conceived dur-
ing World War [. It did not add
;m_}'lhin;_; to ‘that war, but patient
research in experiment stations all
over the country during the 20 years
between made possible the tremen-
dous contribution of hybrid corn to
World War II. The nation produced
about twice as much corn per acre
during the last war as it could in 1918,

Mr. Euclid said that “Things equal
to the same thing are equal to each
other”. Food is a natural resource.
Research  produces food. Therelore,
research is a natural resource,

Determination of Vitamins in Feeds
dimplified by New Extractor

by H. B. Vickery'

The development of new apparatus or equipment to speed or lacilitate work
in the scientific laboratory is an important function of any research institution.
The Connecticut Station has many such innovations to its credit.

Probably the best known ol these is the equipment used universally in the
Kjeldahl process for determining the nitrogen content of feeds and fertilizers.
The elaborate modern device is the lineal descendant of homemade apparatus
designed in 1886 by the first Director of this Station, Professor Samuel W.
Johnson, and is used today in agricultural and biochemical laboratories all
over the world.

There are many other examples of the inventive skill of past and present
members of the stall currently in use here and elsewhere. The most recent is
the extraction apparatus shown in the illustration. Developed by Mr. Laurence
S. Nolan ol the Department ol Biochemistry, this device was designed to
increase the efficiency of the determination of the vitamin D content of poultry
leed supplements. In this procedure, commercial products are fed in the
laboratory to chickens. Later, the chickens are killed and their bones are
examined to see il the vitamin D supplied in the food was sufficient for good
growth. As as essential part of the analysis, the fat must be extracted from
the bones and [or this purpose Mr. Nolan’s apparatus is employed. With a full
equipment of the holders shown, 18 samples of bones can be extracted
simultaneously with corresponding increase in lficiency.

Extractor Has Many Uses

The extractor was soon found to have many other applications and is now
used for a variety of purposes in the laboratory. By the use of crucibles in the
holders, as shown below in the picture, no less than 54 small samples can be
extracted at the same time. With a few additional simple glass parts, the
apparatus can be used in research upon the oil and also the proteins of plant
seeds. When the condenser cover is placed on a taller jar, with a suitable
funnedl and ghass cvhinder—watinyhe-device can-be used dor the condue
extraction of water sclutions with ether, a convenient method for the separa-
tion of nicotine [rom tobacco or ol organic acids from extracts of plant leaves.

For all of these purposes, the jar, containing an inch o1 so of organic solvent
in the bottom, is heated on an electric hot-plate and a stream of cold water
is passed through the condenser tubing. The boiling solvent is condensed by
the loops of tin tubing hanging from the cover so that it drips continuously
from each loop into the extraction cup or crucible held beneath it. The material
being extracted is suspended in the hot vapor so that the solvent is used at
its maximum efficiency. The device runs continuously without attention until
the extraction is finished, and has been emploved with complete success [or
the past two years.

P Dr. Vickery is head of the Biochemistry Department.

Recently designed MNolan extractor which
has made possible more efficient determin-
ations of the vitamin D content of poultry
feed supplements.

STATION FIELD DAY

Front1iers readers are cordially
invited to attend the Station's 34th
annual Field Day which is scheduled
this year for August 24. The event,
open to all interested in agricultural
research, will be held at the Station’s
Experimental Farm, Mt. Carmel.

This will be the only Field Day
held during the next two years. In
1950, the Station will hold its 75th
Anniversarv Celcbration and Field
Day will be omitted for that year.




WHAT MAKES A STICKER STICK?

by Philip Garman''

Fruit growers like sprays that stick. A material, even il it gives good
insect and disease control, isn't of much value if it washes off with the
first rain and has to be reapplied after each shower.

A long time ago the good sense ol adding materials to the spray
mixture \\ln(h increased its adhesiveness to the leaves was seen, and
scientists have, for many years, been searching for new and better
stickers.

Trial and Error First

At first, they did this largely by the trial and error method. Picking
out materials which they knew were naturally tenacious, such as u:h,
gums, glues and clays, they simply combined them with insccticides
and fungicides and their ability to adhere to loliage was obscrved. In
view of the variability of weather conditions, the end results were
necessarily variable .md oftentimes unreliable. While this shot-gun
method ol approach resulted in some uselul [lacts, it gave us little
indication of why stickers stuck or, except in a general way, which
sticker was best.

In order to provide quicker
and more reliable results, tech-
niques have been developed in
our laboratory whereby we can
tell within a lew hours whether
or not the standard sprays ad-
here better with a lnu'li('ul;n‘
sticker, Glass slides or foliage
are sprayed with sticker com-
binations and then given a
severe washing test. Slides are
moved back and lorth for a
definite number ol times in dis-
tilled water, and [oliage is

Skim milk and bentonite together make a good sticker
for lead arsenate and flotation sulfur sprays. Leaf 1 re-
ceived bentonite but no skim milk, Leaves 2, 3 and 4,
the same amount of bentonite and gradually increasing
amounts of skim milk, Leaf 5, neither material.

well when lime was added and
very well  with  skim  milk
powder,

Oils, of course, are very effec
tive stickers and, when combined
with clays, act also as deposit
builders. One oil-containing mix-
ture is bentonite-skim milk-oil
which we have used now lor a
number ol years with Fermate as
the fungicide. With this com-
bination, it is possible to reduce
substantially  the number ol
sprays necessary lor good pest

washed ll!. a Sp('t‘lil“}' devised Here, lead arsenate and sulfur wlfh'benr?mte ¢:Irm:|d.)|lr control. Unfortunately, one ol
rain machine. added was sprayed on each leaf. Skim milk put on in ; ) 3 BN .
‘ ; ! ) decreasing quantities from left to right. No skim milk lh_" Important ‘-’I“'ﬂ_“‘-!”-“ in this

Using these new techniques, it on Leaf 5. sticker is oil, and oil is not com-

was soon learned that some com-
mercial stickers were worse than
none. Casein-lime, widely used at one time, We
gives very little adhesion when the ratio of
lime to casein is 3 to 1 (the prev nlmg ratio)
but has good tenacity when the ratio is | lime

to 3 casein. Kolofog, a bentonite sulfur, stuck

interested.
New synthetic vinyl resins show up well as stickers.
Increasing amounts of the compound added from left —
to right. No stickers on Leaf 1. Upper row of leaves

patible with sullur—that is, it
increases spray burn.,

are now trying to increase the adhesiveness of sullur-lead
arscnate mixtures without conflicting with the sulfur. Of the many
products we have tested in the laboratory, synthetic vinyl resins are
among the most promising,

Physics Gives Clue

To go back to the question—what makes stickers stick to foliage?
We know that the phenomenon is closely tied up with chemical and
physical properties. For example, clays that do not swell and form
gelatinous masses or colloids on addition of water are not as adhesive
as materials that do,
lfor the adhesiveness ol clays producing aluminum hydroxide gel is
that they carry a positive charge—the leal is negative,

such as Wyoming bentonite. One explanation

Another explanation may be that certain materials combine with
the waxy coatings on apples and apple leaves. Such materials would
obviously stick better than those that do not react in this way.

The positive answer is not yet known and we must probe deeper
into chemistry and physics to find it. Why some stickers stick better
than others may be ol only academic interest to the grower, but this
answer is a step towards uncovering new and better stickers to protect
his trees and other crops rom pests—and in this he is most immediately

unwashed. "D, Garman is an entomologist,
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NEW LETTUGE DISEASE GAINS PROMINENCE

by Saul Rich'

For the past few years, Connecticut
growers of early planted lettuce have
sustained serious losses because their
crop failed to mature in time for the
high priced early market. The plants
would do well for a while, but about
a month alter coming up or being set
out they would stop developing and
remain at a standstill. With the com-
ing of warmer weather, the plants
would again begin to grow, but by
this time the crop would have been set
back enough so that it would miss the
early market.

Weather Blamed

Most  growers  blamed  “unusual
weather” lor their troubles, until the
situation was brought to the attention
of the Experiment Station in 1946.
Dr. Horsfall, who made the investiga-
tion, suspected that the lettuce was
actually suffering from a virus disease
first described in Calilornia in 1934
as “big vein".

In January, 1949, his diagnosis was
supported by experimental trans-
mission ol the disease in our green-
house. Big vein infected plants are
stunted and show abnormally large,

[ ]
gets its name.
Research workers in the Calilornia
Agricultural Experiment Station and
in the United States Department
ol Agriculture have uncovered the
following fundamental information
about lettuce big vein: (1) The
disease is caused by a soil-borne virus
which can survive in lettuce-Iree soil
for at least cight years. (2) The
disease may be carried by a lettuce
root-aphid, but an insect is not re-

quired for the plant to pick up the
disease from infected soil. (3) Healthy
plants can pick up the disease only
through their roots. (4) The severity
of symptoms is favored by cool tem-
peratures and excess soil moisture,
and infected plants have a good
chance for maturing normally when
air temperatures are above 60°F. and
soil moisture is not excessive. (5) Big
vein infected soil can be made sale
for lettuce by soil fumigation with
formaldehyde or chloropicrin, or by
heating with steam to 145°F. for 30
minutes.

The problem of eradicating big

vein from diseased fields is definitely
not solved because ol two [lactors:
(1) the soil sterilizing methods men-
tioned above are much too expensive
for practical field use; and (2) the
means of initial infection is unknown
so that there is no way ol insuring
that the fields will not become re-
infected immediately after steriliza-
tion. This fall, we are planning to
apply various chemicals to inlected
soil in search ol a practical control
method.
Conirol Step
Until such information is available,
growers of carly-market lettuce can do
two things to fight big vein: (1) Plant
on well-drained soil so that the soil
moisture content will not be favorable
for big vein symptom development.
(2) Seed the lettuce rather than set-
ting it out, because transplanting in-
jures the roots and makes infection
easier.

Dr. Rich is a plant pathologist.
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