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George Smith and Lester Hankin mix one of many test diets used in research on nutrition.

Research in Nutrition at the Station

Lester Hankin

The year 1959 marks the 50th an-
niversary ol research investigations in
the science ol nutrition at this Sta-
tion, It was in the period 1908-09 that
Dr. Thomas B. Osborne, then a lead-
ing authority on the chemistry ol
proteins, decided to investigate the
nutritional potential ol the proteins
ol plant seeds. For this venture he
enlisted the aid ol Prolessor Lalayete
B. Mendel ol Yale University, who
was already well known in the [lield
ol nutrition. Thus began a lengthy
collaboration which was extremely
[ruitful. Their initial experiments
(the first one was dated July 5, 1909)
were comparisons ol the rate ol
growth ol albino rats fed different
proteins. Osborne had previously
found certain ol these proteins to
be widely unlike in amino acid com-
position. These early experiments led
to the discovery ol Vitamin A and
to the recognition that certain amino
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acids are essential in the diet. When
Osborne died in 1929, Mendel con-
tinued this work until his own death
11935,

A second cycle of nutritional re-
search at this Station began in 1935
under the direction of Dr. Rebecca
B. Hubbell. New investigations were
made on the adequacy ol experi
mental diets, long term studies ol
growth were undertaken, and the use
ol the albino rat for the bioassay ol
Vitamin D was studied. Portions of
this work were carried out in col-
laboration with investigators at Yale.

The Station is now well into a third
cycle ol nutritional endeavor which
began in 1954, The present investi-
gations in many ways parallel and
in some ways continue the patterns
ol research in nutrition established
by Osborne and Mendel 50 years ago.
It may be that the old adage “history
repeats itsell” can be amended to
read “scientific history repeats itsell.”

The study of growth factors has al-
ways been of great interest. Many
times new lactors are discovered by
chance. Such was the case with Os-
borne and Mendel, who noted that
some ol the proteins they were leed-
ing to rats, although supposedly ade-
quate, were alone not able to sustain
good growth. On [urther investiga-
tion they found that something pres-
ent in certain fats was needed to sup-
plement the diet. The [fatsoluble

Vitamin A was thus brought to light.
The parallel in nutritional research
today is illustrated by a study on
lilicidal cannibalism among lemale
rats. We found that this behavior
could be remedied by the addition
of dried liver powder to the diet,
Although we suspected that Vitamin
B, is involved, we cannot yet ex-
clude the possibility that unknown
growth lactors in liver are involved.

The investigations during the first
quarter ol this century on the growth
of rats also have a present-day paral-
lel. Today we know what constitutes
a good diet and what happens when a
poor diet is fed. However, there are
many non-nutrient and non-toxic sub-
stances which can affect growth. An
investigation recently completed illus-
trates this. A report had appeared in
a scientific publication to the ellect
that a dilute solution ol hydrogen
peroxide, when given in place ol tap
water, was elfective in curing rats
in which a certain disease had been
experimentally induced. However,
tests were made only on diseased rats.
We tested the ellect ol hydrogen
peroxide on the growth ol normal
rats, These rats lailed to gain weight
as expected, primarily because they
limited their intake ol the peroxide
solution. This information allected
the interpretation ol results previ-
ously reported in the scientilic lit
erature.

A third aspect of the present work
recalls the early studies on vitamins
by Osborne and Mendel. Nucleic
acids and related compounds are be-
coming increasingly important today
in nutrition. Accordingly one ol the
precursors ol nucleic acid is being fed
to rats and the resulting biochemical
and nutritional elfects studied in col-
laboration with colleagues at Yale.

What has been the outcome ol 50
years ol nutritional endeavor at this
Station? Research here has made im-
portant contributions to the science
ol nutrition. In the first phase the
investigation ol vitamins was begun,
and the value ol certain proteins and
amino acids in nutrition was estab-
lished. In the second phase the value
ol other nutrients was examined.
And, what ol the third and present
phase? Is there really a parallel be-
tween “then’” and now? Perhaps only
another 50 years will tell.

Edit Advanced Treatise

Editors of Plant Pathology, an Advanced
Treatise, ave Dr. James G. Horsfall and Dr.
\, E. Dimond of this Station. Dr. Paul E.
Waggoner and Dr. Saul Rich of the Station
staff are among the contributors o this
three-volume work published by Academic
I'ress. Volume | became available in October,
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On June 15th, 1959, I lelt New
York embarked on a most interesting
and exciting trip. 1 was headed for
the Soviet Union with the Yale Rus-
sian Chorus on its second inlormal
singing tour ol that country. The
chorus, composed primarily of Yale
students interested in and informed
about the Soviet Union, was hoping
to be able to lurther understanding
of America on the level ol the Soviet
man in the street. Once in the USSR
we kept up an exhausting but excit-
ing schedule of day-time tourism and
night-time singing. In addition, I did
my best to meet with Soviet scientists
in agricultural climatology to discuss
with them my own work as well as
to get a picture of the state of this
science in the USSR. I had visited
Russia with the Chorus in 1958.

This year we visited Moscow, Len-
ingrad, Riga, Lvov, Yalta, Kiev, and
Sochi. A typical evening consisted ol
an informal concert in a park or on
a street corner. Inevitably a large
crowd would gather, and after rough-
ly three-quarters ol an hour we would
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RUSSIA
REVISITED

Christopher Bingham

break up, those who could staying
to talk. Thus I had many opportuni-
ties to meet with and talk with Rus-
sians—students, workers, soldiers, old
folk. Quite olten 1 had the oppor-
tunity later to talk alone with a few
ol those I met this way. I was always
extremely impressed by the warmth
and [riendliness of the people, Very
seldom did I see active resentment
towards us. Generosity is almost a
religion. Hardly an evening passed
without my receiving some spontane-
ous gift from the crowd—a pen, a
book, a souvenir pin. Also I couldn’t
help but be moved at the willingness
to sacrilice their own positions by be-
ing seen with me alone, lor it is still
dangerous to have much contact with
[oreigners.

Perhaps the most striking charac-
teristic ol the Soviet people is their
intense curiosity about the West, es-
pecially about America, This was not
limited to the obvious points such
as prices, ImII('ies, and problems, but
included abstract art, modern music,
and American dating habits. Most

The Moskva River at the Kremlin. Photo by Mr. Bingham.
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people realize the limitation imposed
on the scope of their knowledge and
want to [ill out the gaps. Frequently
people can be brought to make con-
cessions away [rom the olficial line
when a cogent argument can be pre-
sented,

“Peace” is a commonly heard word
there. The Soviet people  sulfered
much in the last war and sincerely
and passionately want peace, and this
feeling is being exploited to the ut-
most by the government. Russians are
taught that the Western governments,
not the people, are the cause and
supporters ol world tensions, an idea
which accords well with the line that
there is a great gull between our
government and our people. Peace
scems to be the topic which mosl
concerns the average man when he
thinks beyond his day-to-day lile.

Propaganda has a way ol backfir-
ing. Several times [ had people ask
“Is it really true that our Sputniks
are better than yours?” The govern-
ment has declared so many times the
supc]'im‘ity ol Russian accomplish-
ments when it has obviously been
untrue, that even when such a su-
periority exists it is doubted.

The atmosphere the tourist
breathes in the USSR is deceptively
Iree, especially on a first trip. He is
permitted liberties which he does not
expect and is not generally aware ol
any surveillance or control. How-
ever, this year 1 was acutely conscious
that this was lar from true. Not only
was 1 on several occasions very ob-
viously followed, but later 1 learned
that several people whom I had met
and known well had had trouble alter
my departure—in one case removal
[rom the university, in another, loss
ol a job. This is a side I do not like
to recall, but it is one that should
not be passed over in silence, no mat-
ter how much we may want to believe
in the reality and the completeness
ol the “thaw.”

I have returned to the United States
with a much clearer understanding ol
Soviet reality and the situation of the
Russian people. The warmth and
friendship experienced can in no way
obscure the coldness of dictatorship.



Fleck-resistant inbred (left) compared with a sus-
ceptible variety, Conn. 49, at the Tobacco Labo-
ratory in Windsor, August 1959. Note especially
the contrast in condition of the lower leaves.

No evidence points to an inlectious
organism as a cause ol [leck.

Other workers have regarded ozone
(an active form ol oxygen) as the
probable cause ol fleck. It is certain
that fleck-like symptoms may be in-
duced in selected leaves by exposure
to ultraviolet-irradiated air.

[l one tentatively assumes that
ozone is involved, the question may
be asked: What does ozone do to the
tobacco plant to result in (leck in-
jury? But some leaves show no [leck
symptoms despite ozone treatment.
This strongly suggests that  these
leaves act to protect themselves
against ozone injury. From this view-
point, an appropriate question is:
What does the tobacco plant do to
osone’

What the Tobacco
Plant Does to Ozone

Seaward A. Sand

® Weather [lecking in Connecticut
Valley shade tobacco, so costly to
growers this year, involves interaction
of some kind between genes ol the
tobacco ll:J'.'JllrJ and its environment
Following particular environmental
conditions, among them a concentra-
tion ol ozone greater than 10 to 20
parts per hundred million in the at-
mosphere for more than an hour or
two, the leal tissue injury called [leck
may appear in susceptible varieties.

[ we say that in a susceptible vari-
ety, ozone “causes” lleck, is it logical
to say that in a resistant variety, genes
']nmt*nt [leck? In an environment
u! CONLINLIOLS, |]|Hif('1'il1(' arone con-
centration, the resistant variety would
not lleck, whereas the susceptible va-
riety would [leck. Under these con-
ditions we may consider either that
the “susceptible” genes cause [leck
or that the disorder called [leck is
an hereditary ailment.

Close-up view of typical 12th to 15th leaves in late August 1959 for the varieties shown in photo at the

top of this page. The fleck-resistant inbred is on the left, Conn. 49 on the right.

My point is that genes are a criti-
cal part ol the internal environment
ol the plant, and they are subject to
change in dosage (as is ozone concen-
T.Idllnll} |>} .|];plr}prmlt' but time-con-
suming methods. Considering genes
in this way gives a new perspective
to the problem ol weather fleck.

The whole question ol [leck clearly
has many dimensions. Search for a
single cause is easier, but study ol
interacting systems may be more [ruit-
ful in understanding the disorder.

To predict whether a single tobac-
co leal will or will not develop fleck
symptoms we need to know and un-
derstand the elfects ol at least live
variables: The variety or strain ol
tobacco (genes present), the stage ol
development of the plant and the
particular leal, the cultural environ-
ment as it affects the physiology ol
the leal involved, microclimatological
lactors immediately preceding, dur-
ing, and alter exposure to ozone, and
finally, the ozone concentration and
duration ol that concentration.

Above-threshold doses ol ozone in
tobacco fields may come [rom the
upper atmosphere, [rom the action
ol ultraviolet light on oxygen, or
from reactions involving hydrocar-
bon contaminants in the air. Fleck
may be controllable some day through
reduction ol atmospheric contamina-
tion by industrial wastes and automo-
bile exhaust fumes, or through me-
teorological control. We cannot now
control fleck by these methods.

To understand how (leck may be
controlled, our knowledge ol plant
|>h\'~mlum helps to lay the ground-
work, The damage ]:immnul to be
due to ozone apparently can occur
only il the leal stomates are open and
S0 pcnm[ entry ol ozone into the
local air spaces of the leal tissue.
Thus the physiology ol the guard
cells alfecting the stomates may be
involved, and environmental condi-
tions other than ozone concentration
may aflect [leck resistance.

Decreased light intensity through
shading and decreased turgor under
conditions of limited soil water and
high transpiration may result in
closed stomates and so reduce [leck
injury. Physical blocking of the sto-
mates with dust, chemical treatments
to close these doorways, or antioxi-
dant sprays to reduce local concen-
trations ol ozone appear to be elfec-
tive in reducing [leck injury. Time
ol application is all-important: the
treatment must be made belore
threshold concentrations of atmos-
pheric ozone occur.

It is unlikely that all resistance to
orone is conlined to the mechanisms
allecting the stomates. Some bio-
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chemical protective or repair system
is probably operating, as evidenced
by the greater resistance ol young
leaves and ol some varieties, On such
a biochemical system we now specu-
late, we do not know.

We can measure the relative in-
tensity ol [leck-producing conditions
in the field by comparing the per-
formance of particular tobacco in-
breds in dillerent years. Our records
on this basis show that of the past
five seasons, 1955 and 1958 were
nearly identical in fleck stimulus,
With those years as a standard of rel-
erence, conditions this vyear were
greater than 17 per cent more severe,
in 1956, more than 19 per cent less
severe, and in 1957, more than 40 per
cent less severe.

In the same 5-year period we have
scored 4,720 [lield-grown plants [lor
symptoms ol [leck. Forty-six [amilies
were vepresented: 22 shade tobacco
strains and 24 dilferent hybrid gen-
erations. Weighted averages, adjusted
for year-to-year differences in [leck
stimulus, show that [leck-free indi-
vidual plants among the 22 inbreds
varied [rom none to 91 per cent. We
assume that a genetic basis underlies
these average dillerences.

For seven dillerent hybridizations
between [leck-resistant and suscepti-
ble parents the following relative dil-
ferences among pooled average [re-
quencies ol [fleck-free individuals
were obtained, having the indicated
99 per cent confidence intervals:

Susceptible Parents, 09, of 1150
plants, 0 o 17%.
Resistant  Parvents, 9209, ol 631
plants, 88 to 95,
F, Hybrid Generations, 649, ol 516
plants, 57 to 717%,.
F, Hvbrid Generations, 439, of 384
plants, 35 to 520

These results indicate an average
F, perlormance which is equal to the
average of the two parental types.
However, the average F, perform-
ance, while intermediate, is signili-
cantly better than the average ol the
two parents, and suggests partial dom-
inance ol genes or dominance ol some
genes lor [leck resistance. Results in
F, and F; generations show success
in selection for [leck-resistance genes.

Accurate evaluation ol experimen-
tal material has been especially easy
under the severe [lecking conditions
ol 1959. Highly signilicant correla-
tions among measurable components
ol resistance have been found for 16
families grown during the 1959 sea-
SO,

Resistance Can Be Built In

It is now clear that appreciable
natural resistance to [leck-inducing
conditions can be built into the to-
bacco plant genetically. Leaves ol the
[leck-resistant strains ol tobacco keep
their resistance longer than do the
leaves ol varieties commonly grown.
In this respect the leaves seem to hold
a resistance to lleck lound in young
leaves ol even the most [leck-suscep-
tible varieties. Early in the season or
under less severe conditions, the re-
sistance is a practical immunity. In
terms ol time, the best ol these resist-
ant strains appear to add 5 weeks ol
grace against fleck by extending a
juvenile characteristic through the
critical period ol tobacco harvest.
Under the severe conditions ol 1959,
one resistant strain averaged only
four flecked leaves and another eight
flecked leaves to the plant. On the
same date, when leaves 7 to 9 would

Typical 6th leaves on July 22, 1959 from Conn.

49 (lower left), fleck-resistant parent (lower right),
and F, hybrid (upper center).

have been picked, susceptible vari-
eties had an average ol 135 llecked
leaves.

A hybrid plant with hall its genes
f[rom one parent and hall from the
other is intermediate between the
parents in fleck resistance. When the
number of genes [rom a resistant
parent is ex]ierimenmlly varied, the
family of resulting plants shows indi-
vidual dilferences in fleck suscepti-
bility. This variability may be live
times as great as that lor an inbred
[amily. The diflerence is statistically
significant and is a measure of the
power of genetic control over [leck
symptoms under severe conditions.
However, the number ol genes in-
volved cannot be large because, lol-
lowing a hybridization, the resistance
genes ol the parent have been reas-
sembled within three generations ol
selection. It is this genetic informa-

((.‘(m.!imu:d on page 8)

Typical éth leaves on July 22, 1959 from four plants of an F: generation following the cross between fleck-resistant and fleck-susceptible varieties. Symptoms
range here from none (left), as for the resistant parent, to severe fleck symptoms (right), as for the susceptible parent.




Chemotherapy Breaks Par

E. M. Stoddard and Raymond J. Lukens

A tournament was coming up in
three weeks and the greens at the
Golf Club were in considerably less
than satisfactory condition. They had
“brown patch,” “melting out,” and
chemical injury from too many ap-
plications ol various fungicides at ex-
cessive concentrations, The fungicides
had been put on in a losing last ditch
battle against the “brown patch™ and
“melting out.” At this point the prob-
lem of getting these greens in condi-
tion for the tournament was given
to us along with a fervent prayer of
hope that we could solve the problem
aL once.

We relate the story ol what was
done and the attendant results, not
as a technique based on experimental
data but as an application to this
specilic problem ol various lacts al-
ready known about nabam, a lungi-
cide capable of controlling the causal
fungus ol “brown patch” and acceler-
ating the formation of roots on plants
when injected into the soil where the
plants are growing. It was also known
that another fungicide, thiram, used
as a spray, would control “melting
out."”

We reasoned that il nabam were
injected into the affected greens, it
would control the “brown patch” and
accelerate the formation ol new roots
on the grass, thus enabling the grass
to come back quickly to a condition
ol normal growth. Given normal
growth, we believed that less [requent
and more thorough sprayings ol thi-
ram would control the “melting out.”

Accordingly, we suggested a pro-
gram of treatment, which was put in-
to operation on the stricken greens.
Nabam at a concentration ol 1 to
600 in water was injected at 150
pounds pressure into the greens to a
depth ol one. foot at four-foot inter-
vals. (Incidentally, this operation ex-
cited much curiosity and caused some
chagrin among the gollers playing
through the greens.) Subsequent to
the soil injection, appropriate spray-
ings of thiram were made as planned.
As we tell you of the results please do
not ask what happened to the un-
treated greens. There were none; this
Wis dan emergency program, not an
experiment, and untreated greens had
no place in it

Now, what about the results of this
program, It worked, and at tourna-
ment time three weeks later the
greens were in acceptable condition
for play! Both diseases had been ade-

quately controlled and thanks to the
ability of nabam to accelerate root
growth, the grass was putting out
many new roots, With the resultant
increased growth the grass was [illing
in the thin spots satisfactorily. The
players apparently were not concerned
about the few bare spots that still
remained but were enthusiastic about
the fact that the balls “stuck” to the
greens and their scores were in the
low 60’s, This characteristic, we
found, was due to the loosening of
the compacted soil by the injection
ol liquid under pressure, making a
softer surface and reducing the
bounce ol the ball, This effect was
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not loreseen in the original planning,

At the time of this writing, two
months aflter treatment, the greens are
almost completely covered with a vig-
orous turl, with roots penetrating to
a depth of six inches in the loosened
soil and with practically no evidence
ol disease. It would seem that indeed
goll scores have been improved by
chemotherapy!

A 20-Year Record on Treated Poles
A. R. Olson

Wood posts and poles can be treated
with a preservative rather quickly,
but evaluation ol the treatment un-
der lield conditions takes years. We
have now kept track of 45 poles ol
maple and black and gray birch
treated in 1938 and ser in a tobacco
lield ol the 1. B. Haas Co. in Hazard-
ville in 1939, Treated with zinc chlo-
ride by the tire-tube (modified Bou-
cherie) method, these posts have been
in continuous service ever since, ex-
cept lor two years between removal
in 1942 and resetting in 1944,

These poles were inspected at 5-
year intervals beginning in  1944.
Without treatment, uselul lile of
these poles would not have exceeded
5 years. In 1949, alter 8 vears in the
ground, all treated poles were sound
throughout. After 13 vears in serv-
ice, 4 per cent had [ailed at ground
line or below and 11 per cent had
failed in the tops. This top lailure
was unexpected: poles usually fail
at or just below the ground level.
Later investigations showed that the
[ailure in the tops was accounted [or

A. R Olson began
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tired.

reported

by low concentration ol zinc chloride
at the end farthest from the point ol
application. With the tire-tube meth-
od, the solution is applied to the
butts. A simple correction for this
unequal distribution is to stand the
poles upright with the treated end
up for about two months after treat-
ment.

After 8 vyears in service, the poles
also showed a softening of the outer
layers ol wood below the ground line.
Wood thus allected crumbles be-
tween the [ingers. Alter 18 vyears
many poles had become eroded to a
depth of one-half to one inch and
were [ailing because of reduction in
cross section, This eroded wood does
not look like that attacked by fungi.
We suspect that this erosion is due
to action ol the zinc chloride or its
reaction products.

Despite these lailures, the service
record ol these poles is remarkably
good, considering the low costs ol
materials and labor. Alter 13 vyears,
84 per cent were in serviceable con-
dition: after 18 years, 44 per cent.

Another lot of 15 spruce and pine
poles, treated in the same way, were
tested at Windsor. Service expectancy
ol these poles, untreated, was no more
than 3 to 4 years. Some decay devel-
oped in the tops of these treated
poles, as at Hazardville. Even so,
after 10 years in the ground, 93 per
cent were in good condition. In 1959,
after 20 years, 80 per cent were serv-
iceable. Softening of the outer layers
of wood on these poles was only su-
perficial, one-eighth of an inch or less.

FRONTIERS OF PLANT SCIENCE



50 Years in Retrospect

E. M. Stoddard

A hall-century is a long time to
look forward to but in retrospect it
shortens amazingly. It is hard to real-
ize that it has been some [orty years
since. Henry Kiley drove the horse
and buggy to the New Haven post
ollice at 3:30 each alternoon to get
the Station mail.

Or again, that it was 49 years ago
that a small group ol [armers gath-
ered at the old Farm (which is now
Norwood at the intersection of Whit-
ney and Washington Avenues in
Hamden) for the first Field Day. Need
we say that on that first Field Day
there was no tent, no public address
system, no tractor tours, no commit-
tees, and no automobiles. The stall
and guests came on the trolley or
drove a horse. And it is still harder
to realize that there were only I8
persons on the Station stafl in 1909
when the lirst Assistant Botanist ol
the Connecticut Agricultural Experi-
ment Station started his career in the
now Thaxter Laboratory by tipping
over a beaker ol water into the lap
ol G. P. Clinton, the head of the
Department ol Botany, Many beak-
ers have since been upset but none
so well remembered.

Entomology, also a two-man  de-
partment, was upstairs in the same
building. Soon a stenographer was
shared by the two departments and
we no longer wrote our letters in
longhand and made the copies on the
hectograph. When we moved into
Johnson Laboratory it was from pov-
erty to riches, we had electric lights.

The mention of Johnson Labora-
tory reminds us of the fire in January
1910 which gutted the building which
is now the east end ol Johnson. For
tunately, it was an Arctic cold night
and the water that normally would
have ruined the books in the librar-
ies froze so quickly that not a book
was injured beyond a watersoaked
cover and a lightly toasted back.

All these things were events and
parts of the everyday lile ol the Sta-
tion, but what of our scientilic activi-
ties of yesteryears? Perhaps this can
best be told in one short sentence.
Then as now “research was our busi-
ness and discovery our product.” We
need not mention in detail the work
ol those vears, the record is in the
literature ol agricultural science. The
quantity and subject matter have
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changed but one cannot say that the
years have made much change in the
quality ol the product.

Ol course we did things then some-
what dilferently from now. We did
not jump into a car and roar oll
down the Turnpike at sixty miles
an hour, more or less. We put our
supplies and work clothes in a sack
and travelled by train, trolley, and
on loot to the orchard or potato lield.
The plots were not randomized, but
it we sprayed acres enough and
counted many thousands ol apples,
it could be demonstrated that on
the sprayed trees the fruit was better
than on the checks. The spraying was
done with a hand pump, using sulfur
and copper as [ungicides and lead ar-
senate lor an insecticide, and we have
vet to see where all the complex
chemicals  and  high-power sprayers

Shown here as he took to the field in 1915
or thereabouts, Mr. Stoddard has seen many
changes in the Connecticut countryside, includ-
ing removal of his home, plantings and all,
to avoid having the Connecticut Turnpike through
the Stoddards’ living room in Guilford.

Ernest M. Stoddard continues to give “botanical
assistance’’ to growers, gardeners, and his col-
leagues. Next month Mr. Stoddard rounds out
50 years on the Station staff.

produce any fancier [ruit, although
the modern data are much lancier.

Il there was an evening speaking
date we travelled by the same trans-
portation lacilities and stayed over-
night, Irequently at the home ol the
chairman ol the arrangements com-
mittee. 1 well remember my lirst
experience in this lield ol endeavor.
It was in the home town and there
was some disappointment that the
gem ol scientilic lore was not printed
in f[ull in the local paper. A later
private reading ol this same gem pro-
vided a logical reason lor it not
being good copy.

To those ol yvou who are now on
your way to your half-century ol serv-
ice let me say that it is a wonderful
experience and a lot ol [un. As 1
have already said, the backward look
is the shortest but the view ahead
is the most interesting. We cannot
shed tears for “them good old days.”
They are gone—today and tomorrow
are the good days.

New Publications

The publications listed below are
now available to those who apply for
single copies to Publications, The
Connecticut Agricultural Experiment
Station, Box 1106, New Haven 4,
Connecticut,

Lawns and Turf
C 208 Diseases and Other Disorders of Turl
Report on Inspection
B 625 Commercial Feeding Stuffs, 1958

Other Subjects
B 624 Chemical Control of  Weeds and
Brush Along Roadsides

~1



Ozone and Fleck

(Continued from page 3)

tion which makes a plant-breeding
cure lor lleck seem [leasible.
Certain conflicting suggestions in
our data concerning dominance ver-
sus intermediacy of F; hybrids may
be explainable in terms ol a thresh-
old value for fleck-inducing stimu-
lus in relation to the resistance sys-
tem ol the plants. Also, although no
reliable estimate is available lor the
number of segregating factors or
genes contributing to resistance ver-
sus susceptibility in our material, our
data do indicate that the number is
probably at least four. One other ob-
servation is ol extreme interest and
potential value il confirmed. For the
number of flecked leaves per plant
scored on the same date [rom ran-
domized plots the range of variation
for one hybridization was as follows:

Resistant  Pavent, 7 to 11,
average 8.8.

Susceptible Parent, 12 1o I8,
average 15.4.

F, Hybrid Generation, 5 to 20,
average 128,

Transgressive segregation in the
F,, suggested by its range of variabil-
ity which exceeds that ol both par-
ents, may indicate that some resist-
ance genes are possessed even by this
very susceptible parent. This opens
the possibility ol increasing the level
of available genetic resistance above
that presently at hand in any single
inbred. Such a possibility is even
more promising following crosses be-
tween different resistant inbreds.

Quality determinations on cured
leaves have been made each year in
conjunction with these genetic stud-
ies and through the cooperation of
cigar manulacturers. From the stand-
point of both quality and fleck re-
sistance certain ol our advanced gen-
eration selections and certain F, hy-
brids are considered extremely prom-
ising. Seed ol the material developed
at this Statien will be made available
to growers lor trial in 1960,

From the Director

From time to time in this column, I have discussed some of the epigrams
ol my distinguished predecessor, W. L. Slate. In them he pithily describes the
workings ol the Station. One ol them already discussed is, “Overorganization
breeds mediocrity, and mediocrity breeds overorganization.”

Another is, “Along with our basic science, we must
put bricks in the wall of agriculture.” To many scientists
outside the Station, Slate’s dictum may seem to contain a
contradiction, They deline basic research as that which
has no practical aim. Ergo, research that, perhaps, shapes
a brick for the wall ol agriculture cannot be basic.

Dr. W. O. Baker ol the Bell Telephone Laboratory
calls this the paradox ol choice. Baker says, however, that
man has lived with paradoxes during all ol history and
he cites Second Corinthians as proof, “As poor, yet making
many rich; as having nothing, and yet possessing all
things.” It is clear that “Bell Tel” men do live happily
with the paradox. They do brilliant basic research in
solid state physics but they develop transistors, too.

To me this alleged paradox derives [rom our delinitions of basic and
developmental research. I hold that basic research is aimed at understanding
nature. It aims to advance our knowledge ol the world around us. This is
substantial scholarship. This definition is positive. It contains no negatives.
To exclude anything uselul from it, limits basic research unduly. There are
as many fascinating things to learn about the biology of blue grass as about
the pitcher plant in the bog.

Thus by rearranging their definition slightly—from no practical aim, to
understanding nature—we remove the paradox and describe a climate where
scholarly basic research and agricultural brick laying live happily together.
Lhis at least has beeu the aim-ol the Station-during its 85 years.

The bricks we make for the agricultural wall are formed and fired in the
kiln where our basic research men work. Just this week one of them has dis-
covered something new about wilting in plants, He was looking, however, for
knowledge in an entirely dilferent nook ol nature. Maybe, now he can make
a brick that will be useful in combating drought damage. Who knows? Deserts
occupy vast areas ol the globe.

You are right, Bill Slate. We must and we do put bricks in the wall ol

agriculture along with our basic science,

THE CONMNECTICUT
AGRICULTURAL EXPERIMENT STATION
NEW HAVEN ® CONNECTICUT

FREE * ANMUAL REFORT
Permil No. 1136

PEMALTY FOR PRIVATE USE TO AVOID
PAYMENT OF POSTAGE, $300




