


American Potato Journal

PUBLISHED BY

THE POTATO ASSOCIATION OF AMERICA
NEW BRUNSWICKE, N. J.
OFFICERS AND EXECUTIVE COMMITTEE
F. J. STEVENSON, President. «ooovievevssoes sesons U, S. D. A, Beltsville, Md.

H. B. TUSSING, Vice-Presudent..........Ohio State University, Columbus, Ohio
W. H. MARTIN Sec.-Treas., Edttor .Agr. Exp. Sta., New Brunswick, New Jersey

B. J. Rev veveononne chlgan State College, Hast La.nslng. Michigan
L. M, WARE ...... evesssrsesAlabama Polytechnic Institute, Auburn, Alabama
KOEHNKE..... Nebraska Certified Potato Growers, Alliance, Nebraska

GAINES.. ceecnranssn Department of Agriculture, Olympia, Washington

¥. ™ BLODGETT.. . Cornell University, Ithaca, New York

VIRUS LEAF ROLL RESISTANCE IN THE POTATO
F J. Stevenson?

\Division of Fruit and Vegetable Crops and Discascs, Bureau of Plant
Industry, U. S. Department of Agriculture, Washington, D. C.

AND
Doxarp Forsom®
Maine Agricultural Experiment Station, Orono, Me.
AND
T. P. DyxsTRA®

Division of Fruit and Vegetable Crops and Discases, Burcaw of Plant
Industry, U. S Depariment = *- ‘~Tuvo Washington, D. C.

Virus leaf roll has been a 20561 ing for a com-
paratively long tune, but only d Immmmmmmm’ become a seri-
ous menace in some of the bes IARI 5 of the Umted
States Its symptoms have bee.. _ __ of pathologists,

and for the most part the descrxpt:ons are in close agreement. This
agreement mught indicate that the symptoms are clear-cut and that
diagnosis of the disease is quite simple. This may be true if the ob-
servations are made in the early stages of growth of the plant, but in
later stages other factors, such as drought, approaching maturity, and
injury by other diseases and by mnsects, may cause leaf rolling that is
very easily confused with the condition resulting from infection by the
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leaf roll virus. In typical cases of virus leaf roll the leaves are per-
manently rolled; that is, they do not roll when the weather is dry and
hot and then unroll when conditions become more favorable. On some
varieties the leaflets become light greemsh-yellow; on others, bronzed
reddish or purplish. The leaflets have a tendency to turn upward on
the mudrib, grving them a tubular spoon-shaped form, and the plant a
stiff erect appearance, The lower leaves are rolled and leathery or
brittle In severe cases the affected plants are easy to distingush from
the healthy, since they are often yellowish-green instead of dark green.
Often, too, diseased plants are considerably dwarfed.

Reductions m yield result from such mjury to the plants, the
antount depending to a great extent on the growing conditions under
which the crop 1s produced. Under the most favorable conditions some
varieties, such as the Katahdm, may yield a fair crop of smooth well-
shaped tubers, even when approximately 100 per cent of the plants
are infected with the leaf roll virus; under other conditions or in other
varieties the diseased plants yield very little. Reduction m yield is the
only serious difficulty when some varieties, including Katahdin, Chip-
pewa, and Sebago, become infected with leaf roll; but other varieties,
particularly Green Mountain, often develop net necrosis in the tubers as
a result of recent infection with tlus virus. The outstanding charac-
teristic of net necrosis is the presence of a network of necrotic strands,
brown to brownish-black, limited in mild cases to a small portion of
the tubers, usually the stem end, but in more severe cases extending
throughout the length of the tuber. A very small amount of net
necrosis 1m tubers makes them unfit for seed. Such tubers often pro-
duce spindling sprouts resulting 1 poor stands of weak plants and
low yields. Net necrosis also makes the tubers much less valuable as
table stock, in many cases making them unfit for human food

The leaf roll virus 1s spread by aphids, and in years or places where
there are very few or no apluds there is a correspondingly light spread
of the disease.

Until recently the control of leaf roll in Maine was not considered
difficult Seed plots could easily be held below the 2-per cent tolerance
required for certification by isolation, roguing, and early harvesting.
In 1937, however, a heavier infestation of the aphid vector occurred than
had ever before been recorded. A correspondingly heavy epidemrc of
leaf roll resulted, and the next year excessive amounts of the disease
were found even in the crops grown from certified seed. From that
and subsequent experiences of a similar nature 1t has become increas-
ingly evid&ilt that, unless some practical method of aphid control is
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devised, the only satisfactory solution to the problem is to breed resistant
varieties. If such varieties were as good as present commercial va-
rieties they would be more desirable than the latter because of lessened
need for aphid control.

LiTERATURE CITATIONS

European workers have been attacking the problem by breeding
methods, as will be seen by a numper of literature citations.

At Daghlem, Germany, where potatoes are particularly subject to
degeneration, Muller (3) showed that varieties differ from year to year
m the degree to which the yields are reduced and also m their ulti-
mate yields. No. go89 wiuch 1s a selection from a cross of an Amer-
mndian variety from Chiloé with Dolkowsk:’s variety Switez, the hybrid
having been backcrossed with one of Broilt’s land races, was highly
tolerant to leaf roll Selfing 9089 and the variety Erdgold showed that
both were heterozygous for resistance The selfed progeny of go89
was much less attacked with leal roll than that of Erdgold, whereas the
hybrids between the two were intermediate. The progemes of re-
cprocal crosses were 1dentical. It was considered that varieties with
true resistance to leaf roll, as contrasted with the tolerance of go8o,
would ultimately be found.

Kohler (1), as a result of field tests at Dahlem m 1937, classified
26 potato varieties into four groups,—the first, susceptible to both leaf
roll and Y-virus; the second, susceptible to leaf roll but with reaction to
Y-virus not clear; the third, with uncertamn reaction to leaf roll but
susceptible to Y-virus; and the fourth with reduced susceptibility
(etther active resistance or tolerance) to both viruses Altgold, Jubel,
Flava, Voran, and Parnassia possessed a high degree of tolerance to
leaf roll In another paper Kohler (2) suggested a relationship be-
tween resistance to the Y-virus and resistance 1o leaf roll.

Roth (4) reported that Fruhgold was resistant to leaf roll. How-
ever, 1t became infected with the disease at Presque Isle, Maine A
report (5) from the Scottish Plant Breeding Station at Craigs House,
Corstorphine, recorded a very hugh degree of resistance to leaf roll in
two varteties and in therr first generation seedlings.

MATERIALS AND METHODS

A number of European varieties previously reported to show re-
sistance to leaf roll have been brought to this country to be used as
parents Among these are Ackersegen, Albion, Friso, West Brabander,
Triumf, Bevelander, Noordeling, Imperia, Kepplestone. Kldney, and



4 THE AMERICAN POTATO JOURNAL [Vol. 20,

Shamrock. Fifty-four varieties brought in by the Erlanson and
MacMllan South American Expedition in 1932 and 60 selections from
the W races, true seced of which was obtained from K. O. Miiller,
Berln-Dahlem, Germany, were mcluded in the tests. A number of
American-named varieties, such as Russet Rural, Katahdin, Earlaine,
and a number of seedling varieties have been used as parents of
crosses and selfed lines, and the progenies tested. Green Mountain
and Chippewa, two very susceptible varieties, have been used as checks.

Resistance to leaf roll in the sense in which it is used in this paper
is the ahility of a variety or seedling to escape infection for a longer
period of time than the Green Mountain or Chippewa.

Two methods of testing have been used: the tuber-graft method
and the field-exposure test. The tuber-graft method consisis in in-
serting plugs of diseased tubers imnto the seed pieces of the variety to be
tested and planting immediately The disease reaction can be read
when the plants are frony 10 to 12 inches in height. In the field-ex-
posure tests a row of seedlings is grown adjacent to a row of dis-
eased plants. In the latter tests the disease reaction cannot be as-
certained untd the following year. Field-exposure tests have been
carried on at Aroostook Farm, Presque Isle, Maine; at Highmoor
Farm, Monmouth, Maine; and at the U. S. Bureau of Plant Industry.
Station, Beltsville, Md

The varieties and seedlings in the field-exposure tests were re-
planted until they showed leaf roll, so the data represent the accumula-
tion of the disease for any given period In the Beltsville tests healthy
Green Mountain checks were grown each year so that the spread for
a single year on a susceptible variety could he determined.

REesuLTs

Thousands of seedlings representing a number of breeding lines
were tested at Aroostook Farm and Beltsville by the tuber-graft method,
but when none of them showed resistance it was thought advisable to
test by the field-exposure method first and 1f varieties could be found
that were not susceptible to leaf roll after from 5 to 10 years’ exposure
they could be given the more severe tuber-graft test The field tests
at Aroostook Farm in the early years were quite unsatisfactory be-
cause of the scarcity of insect vectors and a consequent limited spread
of the disease. The Green Mountain checks often escaped infection.
At Beltsville a relatively large number of seedlings and varieties have
been exposed in the field

Some #4 the varieties that were reported to be resistant in Europe,
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as well as two American varieties, seemed to be less reacily miected
than the Green Mountain or Chippewa In 1942, after 5 years’ ex-
posure, Triumf was free from the disease, Bevelander and Shamrock
each showed 32 per cent leaf roll. Friso 57, \WWest Brabander .o
Noordeling 72, and Albion 85 per cent Among the American va-
riettes Gieen Mountain showed 88 to 100 per cent miection, Chip-
pewa 8o, Katahdin 41, and Houma 10 These four varieties were 1n
the test for only 3 vears

It should be noted here that although the Triumf after 5 years’
exposure was free from leaf roll n 1942, a few plants were found m o
m 1938 and agam in 1940 that had the appearance of leaf roll plants;
but since the variety had clean readmgs for 1941 and 1942 1t seenis
likely that these plants were not infected with the leaf roll virus but
that the rolling was due to environmental factors

Fifty-four South American vareties were mcluded m the test m
1936 The 1937 data showed that every one of them had become 1n-
fected with the leaf roll virus to somie degree as shown in table 1
A group of seedling varieties selected for their resistance to late blight
from progemes of the German W races were m the same test Seven
out of 60 of these escaped mlection 1 1936-"37, butl there were no es-
capes m the retest of five of the seven. All of them showed leaf roll
11 1939 as you will note m table 1.

Two crosses, Russet Rural x 14537 and Ackersegen x Katahdin,
were tested for 4 years, 1937-'40, inclusive In 1938 approximately
35 per cent of the seedlings of the first and 38 per cent of the seedlings
of the second cross showed no signs of infection m comparison with
11 per cent of escapes for the Green Mountain checks. The chi-square
test showed that there was no significant difference between the two
progentes but that either one of them was not more resistant than the
Green Mountain checks, the differences in the latter comparisons heing
ghly sigmficant In 1938 a total of 123 seedlings 1 the progenies
under discussion showed no signs of leaf roll, but in 1940 only one
was still free from the disease.

In 1939 leaf roll data were taken for the cross Albion x Katahdin.
It showed a significantly higher degree of resistance than the Green
Mountain checks for that year, but when the seedlings that had escaped
n 1939 were retested not one of them was found free from leaf roll
m 1041 as shown in table I.

In 15 seedlings of the Imperia x Katahdin cross two were free from
leaf roll after 4 years’ exposure, and one escaped after 5 years

The Albion x Earlamne cross was not sigmificani® more re-
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sistant than the Green Mountain checks, as shown by the chi-square
test of the 10941 data Four seedlings of thus cross were iree from
leaf roll m 1gq1, but m 1942 all seedlings exlubited leaf roll to some
degree
In 1939 1t was observed that 271 seedlings grown on the Aroostook
Farm for different periods had come through the 1937-'38 epidenmc
of leaf roll without contracting the disease in a single plant Ninety-
one of these were from the cross President x Katahdn, first grown m
1932, 30 from Katahdin x Earlame, first grown in 1934; 76 from
41956 x Katahdin, and 74 from 41956 x Earlaine, first grown 1 1935
If Green Mountamn had been grown under ithe same conditions and for
the same length of tume, 1t 1s doubtful i1f a single plant would have
escaped. The same 271 seedlings were planted at Beltsville in 1940 in
the exposure tests. Twenty-four were still free from leaf roll in 1941,
but in 1942 only two of them showed no symptoms A small progeny
of Katahdin selfed was mcluded m the 1937 tests In 1938 nearly Go
per cent of the seedlings of thus line were free from leaf roll, but only
11 per cent of the Green Mountain checks The chi-square test wndi-
cates that the difference between the leaf roll reactions of this progeny
and the checks is highly significant

Leaf roll field-resistance tests have been conducted at Highmoot
Farm, Monmouth, Maine, for § veais, 1938-'42, wclusive  During that
time 65 crosses have been exposed to leaf roll infection Ten of these
were exposed for the first time m 1942 so their reaction to the disease
cannot be recorded until 1943 Of the remamung 55 crosses a tolal of
5.518 seedlings have been grown. Of this number 300 or 5. per cent
did not show leaf roll symptoms 1 1942. The test has been rigorous.
as 1s shown by the fact that there was 0§ per cent leaf roll in the Clup-
pewa checks in 1947 and Qo 5 per cent 11 1942, after I yeat’s exposure
Also, 69 to 87 per cent of the healthy seedlings exposed each year have
become infected

Among the most promusing crosses were Kepplestone Kidney x
Earlame, Imperia x Earlame, 47483 x 47156, and selied hues of {he
following seedlings: B 127, 47562, 96-99, and 926-36

The most encouraging feature of the tests at Highmoor Farm 1s
that the greatest resistance to mfection 1n 1941 was found in the seed-
lings remammg healthy through the exposures of 1939 and 1940 Most
of these showed a light mfection, 1f any, whereas a large number of the
seedlings exposed for the first time m 1941 showed a heavy infection

Ner NEecrosis
No svstematic tests have heen made to detetmine the~ breeding
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behavior of the tendency of the tubers to develop net necrosis as the
result of current season’s mfection with the leaf roll virus. Observa-
tions over a period of years indicate, however, that some of the varieties
that have been recently distributed do not contract this malady. Katah-
din, Chippewa, and Sebago have been grown on thousands of acres,
but only once has there been a suspicion of the development of net
necrosis m their tubers This occurred m the 1940 Beltsville tests
when a heavy epidemic of stem-end brownmg developed in all the
plots on the farm, not only 1z the leaf roll but also m the spindle-tuber
and leafhopper tests Some of the more severe cases were diagnosed
irom the symptoms as net necrosis, but whether or not they were in-
fected with the leaf roll virus was not ascertained.

I’rRosPECTS

The results of the leaf roll-resistance tests to date have failed to
show mmunity from the disease. That some varieties and progenies
become 1nfected less readily than others i1s quite evident. Foreign va-
rieties, such as Albion, Friso, West Brabander, Trumf, Bevelander,
Noordeling, Imperia, Kepplestone Kidney, and Shamrock (introduced
because of their reported resistance to leaf roll) do not seem to be-
come infected so quickly as Green Mountain, but under continual ex-
posure they sooner or later get the disease. Triumf is the only one
that seems to be free from leaf roll after 5 years’ exposure

Among the American commercial varieties Katahdin and Houma
seem to show resistance A number of progenies that have been more
resistant than Green Mountain have been related to Katahdin They
are: Russet Rural x 445372, Ackersegen x Katahdin, Albion x Katahdin,
41956 x Katahdin, Katahdin x Earlamne, President x Katahdin, Im-
peria x Katahdin, and Katahdin selfed (table 1). A few others that
were 1 the test at Highmoor Farm, Monmouth, Maine, and that also
showed somre indication of resistance, were related to foreign introduc-
tions Among these were Kepplestone Kidney x Earlamne, and Im-
peria x Earlaine It 1s hoped that some of the latter may carry fac-
tors for resistance different from those mm Katahdin, and that trans-
gressive mheritance may operate to produce varieties more resistant
than anything we have at present It 1s conceivable, too, that varieties
such as Katahdin are simplex or perhaps duplex for resistance and
that by a series,of selfings, sib-matings, and backcrossings it may be
possible to get plants that are triplex or even quadruplex, and corre-
spondingly more resistant to the attacks of the disease

It nught seem that a character which prevents a rapid virus in-
fection is®unimportant, but a variety with such a character could be

144537 = Chippewa x Katahdin
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grown with less labor and loss than the Green Mountain or Chippewa.
the leaf roll mn either of which has been known to increase from less
than 5 per cent to nearly 100 per cent m I year's exposure It 1s im-
portant, too, to develop varieties that do not get met necrosis as a
result of the current season’s infection. This last seems a rather easy
undertaking, smce a number of the varieties that have been newly
distributed 1n recent years are of that type.

SUMMARY

Leaf roll has become a serious menace m some of the best potato-
growing sections of the Umited States In varieties such as Katahdin
the loss 1s m reduction of yield resulting from the rolling and yellowing
of the leaves and the dwarfing of the plants In varieties such as
Green Mountain the development of net necrosis i the tubers causes
additional losses The virus 1s spread by apluds, and the amount of
spread m any one year 1s dependent to a large extent on the severity
of the aphid infestation Prior to 1937 the mcidence of leafl roll could
be held to a mmnmmum m Maine by 1solation, roguing, and early-harvest-
mg. In that year a heavy infestation of aphids caused a correspondingly
heavy spread of the disease, and since no practical methods of aphud
control have yet been devised it became evident that the problem would
have to be solved by hreedmng leaf roll-resistant vaiieties,

A number of European workers have reported on breeding for
resistance to tlus virus  Several of the varieties mentioned m the re-
ports have been introduced and are being used as hasic material for
the present breeding program

Two methods of testing were practiced in the carher trials* tuber-
grafting and field-exposure It was soon seen that the first method
was too severe to demonstrate the differences 1n resistance that weie
present in the available varieties, so in recent years only the field-ex-
posure tests have heen made The work has been done at three stations :
Aroostook Farm, Presque Isle, Maine, Beltswille, Md., and Higlunoor
Farm, Monmouth, Mamne

The European introductions have heen tested at Beltsville, hut by
continual exposure over a period of years they have with one excep-
tion, Triumf, hecome mfected to a certain degree Fifty-four South
American varieties planted in the exposure test m 1936 showed some
leaf roll in 1937 Seven of the Go selections made from the German W
races from Berhn-Dahlem escaped infection in 1936-37. Five of
these were retested, but there were no escapes in the second test. A
number of progenies related to Katahdin all showed a mwmch higher
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degree of resistance than the Green Mountam, but by repeated ex-
posure these seedlings became nfected.

During 5 years, 1938-'42, 55 progemes consisting of 5,518 seed-
lings have been tested at Highmoor Farm. Three hundred of these
showed no leaf roll in 1942.

Breeding for resistance to net necrosis has not been undertaken,
but a number of the new varieties, Katahdin, Cluppewa, and Sebago,
very seldom, if ever, contract this malady.
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STEM-END VASCULAR DISCOLORATION OF POTATOES
DUE TO FUSARIUM OXYSPORUM, f tuberosi.

E J. PeTERs!
Rescarch Department ¥V evi-Zuckerman & Co, Stockton, Cal

Due to price ceilings on potatoes resulting in a substantal dis-
count when grades fall below a U S. No. 1, stem-end vascular dis-
coloration has become more and more important Then, too the needs
of the war effort have greatly increased the importance of securing
maximum yields. The elimination of any undesirable potatoes m seed
lots 1s greatly to be desired. Dietitians are also stressing the higher
food values to be found in potatoes that are not internally discolored

In an attempt to evaluate some of the probable causes of stem-end

1The author wishes to express his gratitude to Drs M W Gardner and P A,
Ark of the Division of Plant Pathology of the Umversity of Califorma, for their
advice and kindness m permitting the use of laboratory facilities which have made
this wivestigation possible.
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vascular discoloration, cultures were made of a large quantity of White
Rose seed potatoes, grown 1 the Stockton Delta m 1941. The tissues
underlying areas of stem-end discoloration vary m thewr discoloration
and consistency, dependmg on the fung: causing these conditions, The
color of the affected vascular tissues varies from light to dark bhrown
to a deep black. Sometimes, as 1eported by Shapovalov and Link (1)
more than one species of fung: attacks the same tuber causing a com-
bmnation of different types of dry i1ot. According to Sherbakoff and
Goss (2, 3) the matter of identification 1s also very important

Agar cultures proved that from 426 tubers, selected for stem-end
vascular discolorations, 380 were nfected with Fusarium oxysporum
(ScHLECHT), { tuberosi, and 28 doubtful cases were exanuned and
wdentified by Dr Wm C Sayder as Fusarium oxysporum, f. tuberos.

The 380 infected tubers were planted 1 1942 cutting each tuber in
3 seed pieces, each seed pilece weighmg nearly one ounce. As a con-
trol a smular quantity was planted fiom seed tubers that produced
negative results when cultured

The plants from the mfected tubers showed vascular stem discolora-
tion. All these plants varied in height Many of them wilted early m
the season After the progenies of both groups were harvested, they
were exammed for stem-end vascular ciscolorations and the following
data were secured

Grown from Seed Tubers Infected with Grown from Clean
Fusarium oxvsporum f. tuberosi Seed Tubers
Tubers Per cent Tubers Per cent
Clean . ... .. ... 37 34 1377 83.9
Shght Discoloration.. . 134 12,2 168 10.2
Medium Discoloration 404 36.9 71 45
Heavy Discoloration .. 421 47.5 206 1.6
1006 100.0 1642 100 0

Shght discoloration not more than % mch deep
Medium discoloration to ¥4 of tuber
Heavy discoloration greater than 14 of tuber

Yield Data:

From Fusarium-infected seed 08 Ibs per lll, equal to 201 -acks pe
acre (100-pound sacks)

From clean seed 1 3 Ihs per lll, equal to 326 sacks per acre

Nearly 6o per cent of the potatoes grown from Fusarium-mfecto]
seed tubers would not pass U S Grade specifications om™iccount of
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stem-end vascular discoloration Practically all potatoes grown from
clean seed would pass U. S grade

Therefore the economic loss caused by the use of seed showing
Fusarunun oxysporum, f tuberost 1s almost 8o per cent.

Six hundred and ninety-six of these tubers were cultured again
as a control and Fusarmwm oxysporum, f tubcros: was reisolated
each case Shght, medim or heavy discoloration did not make any
difference, whereas the clean tubers were sterile These results seem
to prove that there was a carry-over of vascular discoloration n the
group grown from Fusarmum-nfected tubers, compared with the group
that cultuied negatively and showed no discoloration  Tlus cor-
roborates the work of Goss (3) and many of our earlier mvestigators
It should be horne in mind that sometimes discolored vascular tissues
in the stem-end of tubers 1s sterile, and at other times 1t 1s caused hy
Ier iclllivm alboatrum or other fungous orgamsms

It 1s therefore appatent that 1t would be wise to remove all tubers
that may be infected with Fusarmm oxysporum, f. tuberosi from all
foundation seed stocks Iverson and Kelly (4) have found that the
use of the ultraviolet-light method developed at the Montana Agricul-
tural Experintent Station also aidls greatly 1n this work.
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THE VALUE OF ORGANIC MATTER AND IRRIGATION IN
THE PRODUCTION OF POTATOES IN ALABAMA

L M WAaRe
Alabama  Agricultural Experiment Station, Auburn, Ala

Agricultural programs m the South have been based on the as-
sumption that fertihzers must be used to produce profitable crops Tt
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has also been recognized that the addition of organic matter to the soils
of the South 1s lughly desirable if satisfactory levels of soil fertility are
to be mamntamned Less attention has been given to rmrrigation as a factor
1 crop production For field crops it 1s not likely that irrigation would
prove profitable However, for more intensively handled truck crops
1t would seem possible that irrigation might offer good returns under
certain conditions The high cost of mnstalling nrigation systems and
the expense of irrigating crops make 1t quite necessary that the concli-
tions be known under winch irrigation increases yields sufficient to
justify costs

The Alabama Agricultural Expermment Station hegan studies in
1930 at Fairhope m the comumercial potato section to determine the
mnfluence of green manures on the yield of six different truck crops Iix-
permments have been contmued twelve years with Irish potatoes Iu
1038 studies were started at the Mam Station, at Auburn, {o de-
ternune the value of organic matter and wrrigation for truck crops. The
results of some of these studies have been previously reported (1, 2, 3.
and 4) Certamn phases of the studies with Irish potatoes will he 1e-
ported 1n this paper

The studies at Fairhope were made on field plots and at Auburn m
concrete hins with thoroughly composited snil The organic matter was
grown 1 place and turned under at Farrhope With nunor variations,
Lespedeza sericea was mtroduced in the hins, at Auburn, for all treat-
ments except those marked “B” for vetch and “C” for cowpeas Three
tons of dtv Lespedeza were acdded three tunes annually for the first two
vears; for later years two tons of dry Lespedeza were added m the spring
and six tons of green materal added m the fall  Trrigation was given a
the rate of one inch per week 1 ramfall cdid not supply approxmately
this amount,

VALUE OF IRRIGATION

Opmuons regarding the value of irrgation in the South have
ranged from that which mamntains that no irrigation 18 necessary with
50 to 60 mches of annual ramfall to that which assumes that with irriga-
tion available greatly increased yields can he assured The data show
that there 1s a definite himit to the value of irrigation and that its value
is greatly affected hy other factors.

Value of Irrigation for Spring Potatoes—

At Auburn on plots recerving no organic material, little or no in-
creases were obtained in the yield of spring potatoes for irrigation in
1038. 1039, and 1040 as 1s shown m (table 1) Ramfall was"®hout normal
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durmg these years. A satisfactory increase mn vield was obtamed
1941, a year of low rainfall, (table z) The average mcrease m yield

TaABLE 2 —Ramfall data for years imwolved.
Auburn, Alabama

Rainfall by Months
Normal
Month

Ramfall 1938 1930 rg40 rodt 1042
March 577 482 7.07 701 402 884
April 438 1073 430 2.53 304 222
May 375 413 286 202 0, 400
August 468 328 033 333 521 6.05
September 318 202 4.00 090 202 380
October 200 031 0.10 026 262 230

for irrigation over the four-year period was onlv 15 lushels per acre
at the 1000-pound-per-acre rate of fertilizer application  There was no
mncrease at the 500-pound-per-acre rate.

Although there was very little increase 1n yield for irrigation with-
out the addition of organic material, there were material mcreases in the
yield of spring potatoes for irmgation at both rates of fertilizer applica-
tions on plots recerving organic material On plots recerving 500 pounds
per acre of fertlizer and orgamc material an average increase of 40
bushels per acre was obtained for irrigation over the four-year period;
the increase has been 53 bushels for the past three years. At the 1000-
pounds-per-acre rate of fertilizer application, an average iticrease in
yield of 67 bushels per acre was obtained for irrigation over the four-
year period; the increase has heen 84 bushels per acre for the past three
years.

The value of irmgation m the spring was thus greatly affected
by the presence or absence of organic material and hy the amount of
fertihzer applied Without organic material added, irrigation gave litile
benefit: with organic matter, a marked mcrease was obtauned  Widh
organic material added, the low rate of fertitizer application gave o
matersal increase m yield, the igher rate, however, gave an even
greater mcrease in yield

Falue of Irrigation for Fall Potators—

Irrigation, independent of organic matter, appears to have cx
erted a greater influence on the production of fall potatoes than on the
production of spring potatoes Fall potatoes are planted in Alabama
durmg Tuly and August They develop during Septemher.gnd Octaher.
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Ramfall during tlus period 1s usually low, temperatures are Iugh, and
soil moisture 1s geneially deficient Yields thus nnght be expected to
be affected more by wrrigation in the fall than m the spring.

In the expermments at the Main Station, irrigation, independent of
organic material, gave an average mcrease m the yield of fall potatoes
of 31 bushels per acre for the three-year period Thns represented an
increase 1 yield of 76 per cent as shown wn table 3 Irrigation used
with stable manure gave an average increase m yield of 61 hushels
per acre; this represents an increase of 117 per cent On plots where
vetch had been turned in the spring and an mtervemmng sumimer crop
grown, ruigation gave an mncrease i yield of 35 hushels per acre, equiva-
lent to 81 per cent Where manure was added and vetch also turned,
irngation was responsible for an mcrease 1n yield of 66 bushcls per acre
or an mcrease of 127 per cent.

Irrigation, as an independent factor, thus gave much larger relative
mcreases n the yield of fall potatoes than of spring potatoes. The
amount of the mcrease was greater, however, when 1rrigation was used
with the stable manure than when used alone

VALUE oF ORGANIC MATERIAL

The records indicate that orgamic material is relatively of greater
mmportance than irrigation 1n the production of spring potatoes, whereas
irrigation 1s of greater importance than organic matter in the produc-
tion of fall potatoes when each factor 1s considered independent of the
other.

Value of Organic Matenal for Spring Potatocs—

Quite different from iriigation, organic matter as an mdependent
factor gave a material increase n vield of spring potatoes. In the ex-
periment at the Mam Station, with 500 pounds of {ertilizer per acre,
orgamc miaterial added without 1irrigation gave an increase of 56 bushels
per acre, or an imncrease 1 yield of 69 per cent (table 1) With 1000
pounds of fertilizer added, organic material gave an increase in yield of
47 bushels per acre, or 41 per cent,

Although organic matertal gave large imcreases in the yield of
spring potatoes when used without, 1t gave still larger increases in yield
when used with, irigation. On irrigated plots the yield of spring
potatoes was mcreased 95 bushels per acre by the addition of organic
material or was increased 116 per cent at the 500-pound rate of fertilizer
application ; at the 1000-pound rate the increase in yield was g9 bushels,
or 76 per cent

In the eese of both organic material and irrigation the value of
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each was mcreased more when they were used 1n combination than
when used alone. .

The use of mtroduced oirganic material may have considerable
practical value on small garden areas. FHowever, to be of most practical
value on large areas, organic material should be grown in position. The
value to spring-grown potatoes of vetch grown m position as a wmter
legume crop and of cowpeas grown in position as a summer legume
crop 1s shown m the experiment at the Mam Station (table 1)

Although spring crops were grown ouly two years on the vetch
plots, the yield 1 1940 on the vetch plots recetving irrigation was 340
bushels per acre This was an imcrease of 256 bushels more than was
produced on the plots recerving irrigation alone, and was the highest
vield of any treatment for that year The yield of the vetch plot in 1940
was 74 bushels higher than the yield of the corresponding plots receiv-
ing mtroduced Lespedeza In 1941, the vetch plots gave a yield of 2
bushels per acre more than the plot recetving irrigation alone bul ¢2
bushels below the plots recetving Iespedeza. It should he explained
that spring potatoes were necessarily planted later on plots receiving
vetch than the other plots, a practice which under normal conditions
will result in greatly reduced yields.

Cowpeas grown each summer prior to the potato crop with an inter-
vemung crop of fall turmps have given, with wrrigation, an average -
crease of 59 bushels per acre over irrigation alone (table 1) At Tfair-
hope, on land which at the beginnng of the experiment had heen re-
cently cleared and was, therefore, Ingh in organic matter, the average
mcrease m yield of spring potatoes durmg a 10-year period for suni-
mer legumes was only 6 bushels per acre where a {ull application of
mtrogen had been applied (table ) It should be noted, however,
that the mcrease for the elevenih year was 20 hushels for this tieat-
ment The mcrease m vield for the summer legume on plots not re-
cewving mtrogen was 36 hushels for the 10-year period and 54 hushels
for the eleventh vear It 1s piobable that the low value of the adderd
organic material at Fairhope was caused by the relatively hagh organie
matter m the newly cleared land

A pont of mterest 1s found mn the very rapid loss of the value of
the legume on the plots recetving legumes but no mtrogen after the
practice 1s discontinued (tahle 4)  Although approximmately 1o tons
of crotalaria had heen turned annually fo1r 10 consecutive years in Series
A the omission for one year of the legume crop was responsible for a
drop in yield of 54 hushels per acre when compared with the corre-
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sponding plot in Series B which had grown the usual crop of legume the
summer before. The treatment history of Series A and Series B was
identical for the first 10 years. The yield of the plots which had missed
a legume crop only one year after having had a legume crop turned
each year for 10 years was within 20 bushels of the yield of the Rlot
which had received no legume during the previous 10-year period
(Series A). The difference in the yield of the corresponding plots ?n
Series B was 73 bushels, the only difference being that the plots in
Series B had recerved a legume the year before, whereas the corre-
sponding plots in Series A had not.

Varue oF IrricaTioN AND ORGANIC MATERIAL COMBINED

The data which have been presented indicate that although in-
creases in yield have been obtained from the use of irrigation and
organic matter, each used separately, it has only been when the two
have been combined that maximum yields have been produced and
greatest value obtained for each practice. This general relationship
has held for both spring potatoes and fall potatoes, and for high and
low rates of fertilizer applications.

The average yield at the Main Station for the four-year period of
spring potatoes which received 1000-pounds per acre of fertilizer with-
out irrigation or organic material was 115 bushels to the acre, (table 1).
Irrigation without organic material increased the yield 15 bushels per
acre or 13 per cent Organic material without irrigation increased
the yield 47 bushels per acre or 41 per cent. Irrigation and organic
material combined increased the yield 114 bushels per acre or 99 per
cent In 1041 a year of low rainfall and one occurring after the system
had been operating long enough presumably for the fertility level of the
so1l to have been somewhat affected by repeated applications of organic
matter, the differences in yield for the different treatments were quite
pronounced The average yield of potatoes this year with 1000 pounds
of fertilizer applied per acre was 101 bushels per acre Irrigation with~
out organic material increased the yield* 66 bushels per acre or 65 per
cent. Organic material without irrigation mcreased the yield go bushels
per acre or 89 per cent. The two treatments comhined increased ihe
yield 182 bushels per acre or 180 per cent. Similar results were obtained
for the spring crop at the lower fertilizer rate and also for the fall crop.

Propucrivity TRENDS

The experiment in the bins carrying spring potatoes covers a
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period of only four years, This is too short a period to give an ide
of the ultimate levels of fertility reached under the several treatments;
however, some trends seem to be definite enough to deserve mention.

The yield of potatoes in plots receiving no fertilizers progressively
dropped from, 94 to 14 to 2 to .3 bushecls per acre during the four-year
period. The relatively ugh yield the first ycar was naturally caused
by the residual effects of past fertilizer applications to previous crops
(table 1). The yields of plots receiving 500 pounds of fertilizer per
acre without orgamc material were 161 bushels the first year and 51
bushels the fourth year; at the 1000-pound-per-acre rate of fertilizer
application, the corresponding yields were 181 bushels the first year and
101 bushels the fourth year In contrast to this trend in yield of plots
receiving no organic materal, the yields of plots receiving organic ma-
terial for the first and fourth years were 149 bushels and 157 bushels
per acre, respectively, at the goo-pound-per-acre rate and 169 bushels
and 191 bushels, respectively, at the 1ooo-pound-per-acre rate. Even
though the actual yields for the first and fourth years have little sig-
mficance, the relative yields, durmg this period, of plots receiving the
same treatment offer at least some indication of trends under the sev-
eral treatments. The yield of plots receiving no organic material had
matertally decreased in all cases; those recerving organic material had
increased.

SuMMARY

The results of the several experiments reported here indicate that
the value of irrigation and of organic matertal is greatly aflected (1)
by the time of the year the practice 1s apphied, (2) by the amount of
fertilizer used, (3) chmatic faciors for a given year, (4) the level of
organic matter in the soil, and (5) by the use or the omission of, the
other practice together with the one bemg studied.

In general, it appears (1) that irrigation may be of greater value
to potatoes in the fall than in the spring, (2) that orgamic matter may
have a greater mnfluence m the spring than in the fall, and (3) that
organic matter may affect the yield of potatoes much more than irriga-
tion m the spring, whereas irrigation may affect the yield more than
organic matter in the fall.

The data indicate rather definitely that although irrigation and
organic material added separately may each increase yields, the full
value of each 1s obtained only when the two are combined.
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THE KASOTA POTATQ!* "¢
T A Krantsz AND A G Toraas
MMmnesota Agricultural Experunent Station, Unizersiy Fam,
St Paul, Minn.
AND
H O Werner, H W Goss axp ] H JeverN
Nebraska Agricultural Experunent Station, Lincoln, Neb
The “Kasota” variety of potatoes is heing jomtly mtroduced by the
Mumesota and Nebraska Agricultmal Experment Statins It was
obtamed fiom a cross between a seedling selection 2y-1 3 and Trumph
The ancestry 1s mdicated hy the follow g chart
Silverskin

[ —

F<——
selfed
KNeeper
Selection 29-13 — L
Kasota ATl <y
(r331-34) T sdied
Triumph

" Seed obtamed from grower who reports collecting it m a eld of Kol
Ohio

"Paper No 2061 Scientific Jounal Series, Mmnesota Auriuling .l Fxper mment
tSl;?ltlon Paper No, 3209 Journal Series, Nehraska Agricultal Expernnent Sta-

2Ka:sotat 15 an Indian word indicating “a cleas me”, and was selected Decatise
it Contains the last syllables of the names Nebraska and Minnesota

'The Kasota vartety 15 the result of breeding work Dby the Munnesota aml
Nebraska Agricultusal Experiment Stations in coopetation through the Natiomal
Potato Breeding Progiam with the Umted States Department of Agniculinre unl
other state expertment stations

*The general mformation m this paper on the chaiacterstics of the Kasota
variety will be supplemented by more detasled expetimental data concerning {he
characteristics and pei formance of this variety soon to be publish ™ hv cach of
the two experiment stations
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The cross between Triumph and selection 29-13 was made at M-
nesota m 1933 Selections were made m 1934 and placed among other
selections m a test plot m 1935 Both stations testing this material
mdependently, simce 1935, selected 1 33-1-34 as worthy of mtroduction,

DescrrpTION

Plants dark green, medium to large, compact, stems thick angled,
shghtly winged at leaf juncture, nodes very shghtly smaller, and nter-
nodes tinged with red. Leaves glabrous, medium long, broad, mudnb
green with a tinge of red m axils of primary leaflets, primary leaflets
dark green, close, four pairs, large, medium long, hroad, mean length
8g 7 nmun, mean width 57 3 mm, mdex w/1 x 100, 63 9; petioles dark
green, secondary leaflets numerous ; tertiary leaflets few to many

Inflorescence axillary, often rudimentary; leaf bracts ahsent, ped-
uncles short, dark, pubescent, reddish abscission layer; flowers few,
buds mostly abscising before opening, calyx dark green, pubescent,
lobes short, corolla medium to small, light lavender, anthers small,
pale yellow; pollen scant, sterile, style straight; stigma globose, multi-
lobed, dark green

Tubers broadly roundish, flattened, usually wider than long, with
medium thickness, sk smooth, medium red, eyes shallow, shightly
mdented at seed end ; flesh white; sprouts tinged with red at tip ; matur-
ity nudseason.

CooxIing QuaLiTy

Kasota tubers cook very much like Triumph; that 1s, they hold
together well when hoiled, hut are net so mealy as the Cobbler or Russet
Burbank. Flavor and color when cooked are smmilar to Triumph  Gen-
erally, they have heen rated slightly lugher m texture (more mealy),
flavor, and color than Trumph but never so high as Cobbler. They
cook as well as or superior to Katahdin and Cluppewa

ReAcTions 10 DisEase

The Kasota has been tested for six years in a field heavily mocu-
lated with Fusarium solanr v ecumartu m Nebraska, and m five of the
s1x years only one-third as many iubers have shown stem-end rot and
vascular discoloration as Triumph and Cobbler®* The results were
inconclusive m one year due to a shght yellowing and darkening of the

5The detailed results of two years of these tests are included m a paper by
R W Goss and ] H Jensen, “Varwetal susceptibility of potatoes to Ifusarmm
wilt,” 1n the dmerican Potato Journal 18 (%) - 200-212, 1941. The Kasota variwety
was listed as Bg
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vascular system extending less than one-half inch mnto the tuber that was
not easily distinguished from Fusarum mfection Five years of testing
i Nebraska in a very scabby soil showed the variety to be as susceptible
to scab as the Triumph when judged by the area infected but the scab
pustules were seldom of the deep or pitted type Observations m M-
nesota mdicate that Kasota may be somewhat less susceptible to late
blight than the commonly grown varieties. The variety was found to
have about the same degree of susceptibility to spindle tuber as other
comercial varteties mn field plantings m Nebraska and i experimental
tests when planted alternately with spindle-tuber plants

ADAPTATION

The Kasota variety appears to be well adapted to locations favorable
to a nudseason vartety In Mmnesota 1t matures earlier than the Chip-
pewa and Pontiac, and later than the Triumph and Cobbler. In Mm-
nesota 1t has offered the most pronuse n the Red River Valley where
many growers may find the varety more satisfactory than the Early
Ohio and Cobbler in yield, per cent marketable tubers and n quality
of product for the table market It has grown well in western Nebraska
with wrrigation. Because of bewg later than Triumph 1t should be
planted earhier than that variety—probably from the 47th to the 15th of
June mstead of from the 15th to the 25th It 1s very heat enduring and
the plants survive drought better than Triumph or most other vari-
eties, but further testing 1s needed to determine adaptabibity for dry
land, especially to determune whether tubers that are sometimes set
quite abundantly develop to adequate size. In Alabama and South
Carolina, yields of U. S. No 1 potatoes have been very good (one
test each place—1g41) It 1s not recommended as an early potato for
cornbelt conditions It may be switable as a late potato m the regions
that are a little too warm for general or commercial production of a late
potato crop.

DisSEMINATION

Agricultural Experiment Stations may receive small quantities of
foundation seed stock from the Horticulture departments of erther the
Minnesota or Nebraska Agricultural Experment Stations. Any one
else mterested m procuring seed stocks of this variety should commum-
cate either with A G Tolaas, Potato Seed Certification, St Paul, Min-
nesota, or Marx Koehnke, Seed Potato Certification Manager, Ne-
braska Certified Potato Growers’ Caoperative, Alliance, Nebraska



STUDIES ON THE ASSOCINTION OF HENT SPROUTING
WITH REST PERIOD AND MATURING TIMIE
IN IRISH POTATOEN!

FE L LeoCoora oo MO T Hesprrsan®

Diztsion of Frwt and Tegetable Cropy and Diseases, Bureau o] Plunl
Industry, Umted States Department of cgnculbue,
Butan Rouge, La

Heat sprouts frequently accwn m Iish potatoes m the warmer por-
tions of many of the Southern States, betng patticulatly prevalent m
late-harvested potatoes [t scemed destrable, therelore, to nnvestigate
this problem, particulatly with reference to the assoaation of heat
sprouts with matunty and rest period :

Descraprion or Hewv Srrouls

Heat sproutng (Fig 1) 1 the growth of tuber buds {usually th
aprcal buds) prin to harvesting, and 1 assumed to be due to @ comln-
nation of high sol temperature and low sml mostine  Heat sprouts
are frequéntly prevalent m many seedling vareties and some viuetios
at Daton Rouge. Lowsana, particalatly when hanvested shorthy afte
the twenty-Afth of May 1€ 15 not unusual for hot and div weatha
conditions to prevail for a week to ten days prior to ths date Marhed
differences also have heen noted 1 the prevalence of heat sprouts w
segregatmg progemes  The fact that thes phenomenon 16 mfluenced to
such an extent by tempaatwes and mosture fAnctuations, however,
mahes a study ol its mhenitance duficult

Mermrons avp Mavierons

The erossed and mbred Tmes o) true seed were produced ander held
conditions at Baton Rouge, Lowsiana without emascalation or haggimg
of the flowets  In makmg the pollmations, care was taken 1o use only
those flowers whose anthers were not ready to dehisce Naturally pol-
Imated seed of the Katahdm and mbred Tiumph patents was used

"The wvestigations hetem reported were conducted by the Diviston of Fruit
and Vegetable Ciops and Discaves, Buteau of Plant Industiy, Agicultmal Re-
search Adminstration, Unsted States Department of Aguculture m (ooperation
\S\lltltu the Depattment of Hoiticulture of the Loursiana Agticultural Espetiment
ation .
2Pathologist and foimerly agent, 1espectnely of the Divison of Frut and
Vegetable Crops and Diseases, Burean of Plant” Industty, Agiwultmal Research

Admimstration, Umited States Department of Agiwultute, stationed at Batou
Rouge, Lowmftana
28
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Ficure 1 —Three stages of development of heat sprouts of Itish Potatocs

29
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The true seed was haivested during the last two weeks of May,
1940, then cleaned and stored until the nuddle of July, when it was
planted n steamed soil in metal flats  From the nuddle of August to
the nuddle of September the seedling plants were tiansplanted to g-nch
pots

Single tubers from each segregate of each progeny were harvested
about the first week 1 December, 1940. These single-tuber segregates
were stored at approximately 75° to 80° F until spring At this time
they were planted m the field and all received comparable fertihzation
and cultivation

The spring harvest was made when the mdividual plants, as a
whole, were advanced enough to allow satisfactory designation as to
maturity In determuning the response of a given progeny, cach plant
was classified accordimng to matunty and presence or absence of heat
sprouts

For the rest period study, three medium-sized field-grown tubers
of each segregate were placed n small Kraft paper bags at harvest, and
these were stored in a large room (temperature, 70° to 75° T ) on the
14th of June, 1941. After December 1941, bi-weekly observations
were made of each segregate to determine those that had sprouted The
date of sprouting was recorded for each segregate, and the period from
date of harvest to sprouting was considered the length of the rest period
Accordingly, each segregate was classified 1n one of three types of rest
period * short, medium, or long

ReLATION OF REST PERIOD TO PRESENCE 0F HEAT SProuts

It 1s well known that the tubers of most varieties of potatoes do not
sprout for several weeks after harvest. The wmierval of time durmg
which there 15 no visible evidence of sprouting 1s the dormancy period
It 1s generally considered to he composed of a rest period mn which the
tuber eyes do not respond to favorable growil conditions, and a subse-
quent period m which the tubers remain unsprouted only if unfavorable
conditions for growth prevail. The results heremn discussed are con-
cerned only with the rest period.

‘The percentage distribution of seven progenies studied with refer-
ence to the association of heat sprouting with length of rest period 1s
presented 1n table 1 It is apparent that the presence of heat sprouts 1s
mn inverse ratio to the relative length of rest period. Therefore, the
greatest percentage of heat sprouting was associated with short-rest
period and the smallest percentage with long-rest period. In the cross
of Katahdt x Inbred Triumph, however, the percentage of heat sprout-
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TasLE 1 —Relation of length of rest period to the presence of

heat sprouts . potatoes

Segregates Developing

Length Total Heat Sprouts
Parentage of Rest | Number of
Pertod Segregates
Number | Percentage
CROSSES
Irish Cobbler { Short 167 o5 560
x { Medium 217 03 428
Inbred Triumph | Long 23 7 304
Chippewa  Short 57 27 47.4
x 1 Medium 162 60 370
Inbred Triumph Long 38 i4 368
Inbred Trumph ( Short 41 33 80.5
x { Medium 122 50 484
Katahdin | Long 31 7 226
Katahdin { Short 18 14 7 8
x { Medium 50 28 47 4
Inbred Cobbler | Long 13 7 538
OPEN POLLINATED | [ Short 54 47 87.0
Inbred Triamph 4 Medium 125 63 504
| Long 21 8 381
Katahdin !’ Short 17 10 588
Medium 55 20 364
| Long 11 3 273
SELFING
Chippewa Short 15 Vi 46.7
Medium 101 24 238
| Long 34 Vé 206
Total Short 360 233 631
or Medium 841 347 AL 3
Average { Long 171 53 310

ing was shightly greater with the long-rest period than with the medium-
rest period The difference 1s small (64 per cent), and had a larger
population been studied probably tlus inconmsistency would not have

occurred

From the average of the seven progenies, 1t is clearly evident that
the presence of heat sprouts was greatest in the segregates of shortest
rest period Those segregates with longest rest period were less subject

to this condition
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RELATION OF MATURITY TO HEAT SPROUTS

The degree of association between time to maturity and the pres-
ence of heat sprouts are given i table 2.

From the study of 7 cross- and 3 mbred-progenies, 1t 1s evident
that heat sprouts were not very prevalent n early-maturing segregates,
Heat sprouts were most prevalent m late-maturing plants and interme-
diate 1n plants mtermediate in time of maturing Therefore, 1t 1s appar-
ent that the presence of heat sprouts 1s directly and positively associated
with maturing time, from earlmess to lateness

SUMMARY

The studies herem reported were made to deternune the degree of
association of heat sprouts i Irish potatoes with tune of maturing and
rest period

The presence of heat sprouts was found to be m mnverse ratio to
the relative length of rest pertod The greatest prevalence of heat
sprouting was associated with a short rest period and the smallest preva-
lence with a long rest period

Heat sprouting was most prevalent in late-maturing plants Plants
that were mtermediate 1n maturing were also mtermediate 1n their ien-
dency to produce heat sprouts Only a very few tubers from the carly-
maturing segregates formed heat sprouts.

SEED POTATO IMPROVEMENT AND LARGE VOLUME
PRODUCTION THROUGH A FOUR-YEAR-FIVE-PHASE
CYCLE

Crarke W CremMmER AnD Karn Kocu
Eastern States Farmers’ Exchange, Springficld, Mass

Virus diseases affecting seed potatoes are controlled within prac-
tical linuts by the Eastern States Farmers’ Exchange in 1ts seed potato
production by a four-year-five-phase program

I—The first phase of this program is the indexing of approximately
16,000 single stalk hills of the six varieties of potatoes selected from 1ts
isolated fields 1n Maine Single stalk hills are chosen since all the tub-
ers are produced by the one stalk and thus any tuber taken for index-
mng will be representative of the plant from which it 1s taken These
16,000 single stalk lulls constitute what 1s known as the elite seed

To mdex the 16,000 lulls of elite seed the potatoes [ror each mdi-
vidual lill are placed in a separate cotton hag and given a number At
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the time each bag 1s numbered one tuber 15 taken from that bag and
given the same number as the bag  These numbeied tubers are then
shipped to Florida mn groups of 25 tubers each and planted m conseeu-
tive order so that the location of every tuber 1s known. The plants pro-
duced by these tubers are read for disease continually from the time they
are about eight mches tall until they are m full blossonmr ‘When any dis-
eased hills are found they are recorded by number. At plantmg tine
the following spring the bagged hills, known as elite seed stored
Maine, are then sorted and the diseased hills as recorded m the Florida
tests are discarded.

II—In the second phase the following spring the elite seed 1s
increased by hand planting using the tuber-lnll unit method m well iso-
lated fields m Mame The growimng plants are carefully rogued durmg
the growimng season The date, location and cause of removal of all
rogued plants are then recorded. All rogues are placed m hurlap bags
to prevent the escape of aphids and are taken a sale distance 1o be
destroyed. These potatoes are harvested early. That 1s, the tops aice
removed and the tubers dug early to prevent late season infection by
viruses The tubers produced from the 20 acres grown in this man-
ner are called foundation seed. Before early harvesting, however, next
year’s elite seed 1s selected from these fields The hills sclected are
taken from areas as far distant as possible from the rogued ills Ths
method reduces the chance of local current mfection from the diseased
umts removed as rogues.

III—The third phase consists of plantmg this foundation seed by
the tuber umt method the following year. This planting is done by
seven men crews on especially designed two-row planters. Over 100
acres are planted m this manner. These fields are also well isolated
and rogued carefully The potatoes produced in this tlurd siep e
called stock seed A representattve sample of each bm of stock sced
1s tested m Florida m order to detect current mfection, Any b with
excessive virus infection is rejected

IV—In the fourth step the relatively disease-frec stock secd 1s then
used the following year for planting approximately 1,000 acres of pota-
toes by the normal method The seed fields of the contract growers
are carefully rogued.

There is httle opportunity for disease to build up year after year
on the farms of the Eastern States contract seed growers because their
entire acreage 1s planted with new stock seed each year hrought along
within the four-year-five-phase cycle. A contract seed grower does not
plant any s®ed of his own production and no seed 1s brought to these
seed farms from outside sources except new varieties introduced by the
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U S. D. A. and state experiment stations New introductions are sub-
jected to the Eastern States Florida index readings and grown m iso-
lated tuber-units before being released to the contract seed growers
Before the 400 to 500 carloads of tubers produced in this manner
are shipped to the table stock producer for seed, every bin of putatoes
from the 1,000 acres is tested in Florida for current season miection
If the amount of disease m any bin of potatoes 1s fountl to be too Ingh
to make good seed for table stock production that bin 1s disposed of
for starch or table stock even though eligible for state certification The
balance of the good seed 1s then shipped to the table stock producer who
1s, or becomes, a member of tlus cooperative purchasmg service This
seed is grown exclusively for members of the Eastern States Farmers’
Exchange It 1s not available through commercial seed channels
V—Careful checking, by field readings, on the farms where this

CHART OF FOUR-YEAR, FIVE-STEP PROGRAM

16,000 sngle-stotk hills, selected fram
foundation seed fields, are indexed an-
nually in Flonda with a sample tuber frem
each hill  Disease-free  fufls  constitute
indexed elite seed

About 20 acres are planted m solated
fields with ehite hill units each yeor to pro-
TUBER-HILL duce foundation seed

UNITS

Over 165 acres are grown in solation to
Ernduce the stock seed needed annually
epresentative samples from each bin are

SEED ent to Flonda f d d
TUBER-UNITS 3eud|n°g onda for an advance disease
. 4

About 1000 acres are planted every vear
gmh new sllocs ssec-g Fl'o produc«ﬁ Easte n
tates Certilied Seed Potatoos epresen-
COMTRACT %ulhvr.é sc'mples frogl each dbm are sené 1o

onda for an advance discase reading
ACREAGE so that only seed satisfactery for table
stock pioduction 15 released to Eastern
States members

' Members reauire 400 to 50U cors each year
MEMBERS' Every bag must be dependable in seed
ACREAGE value No seed i1s purchased from eutside

the Eastern States program of productian

FIFTH YEAR [FOURTH YEAR| THIRD YEAR {SECOND YEAR| FIRST YEAR

DISEASE CONTROL IS VITAL . . .
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seed 1s used for table stock production has shown this program to he
effective 1 the practical control of virus discases  Othier diseases are
controlled by crop rotation, farm sanitation, exclustion of purchased
stock seed, seed treatment, spraymg, exclusive use of all machinery,
equipment and private storage for Eastern States seed, use of new hags
and freight car disinfection

This four-year-five-phase program 1> m constant progression s
that each phase 1s started anew every year.

SECTIONAL NOTES
CALIFORNIA

Our potato markets on the Pacific Coast at present arc most vitally
affected by certamn provisions which were not anticipated and providerl
for in the OPA Rules

No provisions were made m OPA Rules covering potatoes and
onions for cold storage charges, and due to tlus fact the ceiling prices
broke sharply after the 3oth of April. Potato growers, on the one hand,
pushed their potatoes on the markets faster than would have occurred
under normal conditions, and, on the other hand, Terminal Markets
Recervers refram from creating a reservoir by virtue of cold storing as
is usually the case, with the result that until recently potato prices were
considerably below ceilings

Now, the stringency and shortage of potatoes have mamlested
themselves, with the result that Government factlitics have heen forced
to take defimte measures to assure themselves of the needed supphies,
and the amounts remauung for use by the cvillan population have
shrunk alarmingly

Regarding the final results, we cannot say at present but we behieve
that provisions are in order where, 1n the future, growers may be justi-
fied m holding a percentage of their crops for late markets and where
recewvers m Termmal Markets may have an opportunity to ereate cer-
tain reserves agamnst the possibility of clumatic upsets mn the carly pro-
ducing sections and resultant disastrous condittons.

The cushion of reserves of old crops held by growers for late mar-
ket, together with the reservoirs of cold storage supplies i Termunal
Markets, have always been recognized as mmportant safety factors and
are entitled®to consideration by OPA. (Feb 6) —E Marx
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CoLORADO

Tt 15 estimated that about 75 per cent of the Colorado potato crop
has already moved and a few districts are cleaned up A lttle over one-
half of the stock 1s beng washed The San Lus Valley has enjoyed
the most successful season in several years Nearly 8o per cent of the
shipments are U S No. I and claims are practically nl The ring rot
which threatened the industry three years ago is nearly cleaned up.

The 1942 crop of certified seed 1s nearly double the size of any
previous crop and still the demand exceeds the supply The entire state
15 seed-conscious and the last stronghold of poor seed has surrendered
to certified seed As the production and use of certified seed 1n the state
has increased, so has the average yield per acre increased for the state.
The production of certified seed in the state 15 now large enough to
plant one acre out of every four planted to potatoes. It was formerly
thought that one out of five was the saturation pomt, but it now appears
that the goal should be changed to one out of three The certified seed
program still remains chiefly a state potato mmprovement program, al-
though the amount of seed sold outside the state 1s steadily increasing.

The appearance of late blight 1n two counties in the state was a
distinct shock, as 1t was commonly supposed that the clhimate was too
dry for its existence and 1t had undoubtedly been introduced on mfected
seed stock numerous times m the past and had failed to perpetuate itself.
The past two seasons have been unusually cool and wet. Every effort
1s bemg made to stamp out the disease. Infected seed 1s being discarded
Growers are prepared to spray with copper compounds, and a quaran-
tme agamst seed from nfected areas 1s under consideration. One sea-
son of dry warm weather would probably stamp it out, but such a sea-
son may not occur for several years, so all other precautions are being
taken (TFeb 10) —C H METZGER.

FLoripA

Growers will complete the planting of the potato crop at Hastings,
Florida, by the 5th of February. Planting 1 this section extends over
a period of approximately 7 weeks and this season we began on the 17th
of December. Approximately 16,000 acres will be grown this year as
compared with the 13,000 acres planted 1n 1942 Conditions have been
very favorable for growth and plants i some of the early-planted fields
now vary 1 size [rom 8 to 10 mches

Growers of the Hastings section have switched almosi~eninely to
growing the new varieties, Katahdin and Sebago, as 95 per cent of the
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acreage has been planted to these tlus ycar, with Sebago occupymng top
place on 60 per cent of the potato land  Misccllancous varietics planted
on the remaming § per cent of the acreage are Bhiss, Earlame, Cabbler,
and Sequota  Sequota will probably hecome one of the leading varieties
1n this section within the next few years 1f there is sufhuent demand for
1t on the market It has pioved to be a better yiclder than Sebago and
Katahdin in test plots at the Hastings Expermment Station, and mn small
plantings made on several farms.

The certified seed potatoes used in planting the crop appeared to
be as good as those used last year. It 1s, of course, mpossible 1o deter-
mine the total amount of vitus diseases m these potatoes until the plants
grow and fields are mnspected. In addition to 2 cars of sced 1m wihich
the bags contained from 1 2 to 70 per cent of the tubers affected with
late bhight, potatoes 1n some cars had been damaged by frcesmg. It is
estimated that in the 400 cars of seed shipped mio Hastungs tlus year,
potatoes which had been damaged and made unfit for sced by freezing
totaled at least 3 cars Tlus 1s less than I per cent of the shipments, but
that is too much, since most of this damage could have been prevented
if proper percautions had been taken by growers, sluppers and trans-
portation companies. (Feb 9).—A. H. Eppins

INpIANA

There is quite a flurry among the growers and gardeners in Indian
m regard to the potato situation. I helieve I have had more calls thns
year asking for sources of certified seed or questions on planting smadl
plots all the way from the Victory Garden up to a quarter-acie, half-
acre and even acre sizes than ever heflore. :

Just tlus past week, one county that used 160 hags of certified seed
potatoes last year asked for at least one car of certfied sced Other
counties that used a car last year are getling two, and possibly three
cars, of certified seed this year It 1s the opimon of the people m tlus
state, and we have urged them to remember 1t also, that if we are going
to eat we are gomng to live at home and like it. As you know, we have
been a deficiency state m the production of potatoes. With*all our m-
dustries running full blast and quite a few new ones m the state, 1t
means a still heavier dram and I presume that we could use between
seven, eight or nme million more bushels of potatoes than our pro-
duction

The Imsh Cobbler, Katahdin, and Chippewa are the more general
types grown i tlus state, although there are some tendencies toward the
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Sequoia and the Sebago. However, it 1s apparent that the Sequoia
would win out as the champion of the two newer varieties Last year
n some plots here at the Umversity, the Sequoia outyzelded, by 44 per
cent, the Katahdin and Cluppewa (Feb 4) —W B. Warp

KeEnTUCKY

Kentucky 1s asked to increase 1ts potato acreage to 2500 acres. Of
this, Jefferson and surrounding counties “Lousville area” will take 750
acres, making a total of 5250, thereabouts. Fayette County will raise
1ts acreage from 8oco to 9oo

The other commercial areas comprise the mountain counties of
Laurel, Clay, Whitley, McCreary, Letcher, Knox and Jackson, where
were produced, in 1942, 420 acres  As of tlus date, possibly 130 “new”
acres will be planted, but mtentions have not crystallized yet and that
figure may be doubled

There 15 no seed scarcity m the Lowsville area or in Fayette
County, since last year’s crop was good Instead of 5-10-5 or a 6-10-6
fertilizer as heretofore used, our growers will use a 4-8-8 or a 4-10-6.
No fertilizer shortage 1s anticipated

In the mountains, certified seed, exclusively, will be used Maine,
30 per cent, Minnesota, 30 per cent, and the Dakotas, 40 per cent
(Feb 9) —JoEN S GARDNER

Loursrana

Since the announced price support of $2.35 per 100 pounds n-
centive payments of 50 cents a bushel on normal yield for planting go
to 110 per cent of the potato goals, farmers have hecome more potato-
minded and imncreased demands have been made {or certified seed and
fertilizer Some farmers who want io icrease their polato production
have been unable to obtan as much fertihizer as needed. The viclory
vegetable gardeners and some farmers have shown interest in the
Katahdm variety of Irish potaloes, because of ils good keepmng quali-
ties and switability for home use. The Katahdin grown in Lowsiana 1s
very satisfactory for clups according to manufacturers in the state.
Plantings from home-grown seed have made good yields for 5§ to 6
years from the imtial start with certified seed. Louisiana 4-H club
members are working on special projects with the Katahdin this year,
growmg this variety for home use and local markets. (Feb.9) —A. C
MoOREAU.
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MAINE

Shipments of Maine potatoes ate runmng about 3500 cars ahead
of last season at the nuddle of February The demand 1s exceptional
and 1f 1t were not for refrigerator car shortage, shipments would proceed
at an even faster pace. This can be accounted for m four ways - (1) We
have produced one of the best quality crops mn years, (2) have mcreased
consumption and Army demands; (3) the location of avalable sup-
plies 1n the late potato-producing territories results in further emphasiz-
ing the widespread call for Maines, and (4) prices having reached ceil-
ings, growers are inclined to move stock freely without the usual brake
that wishful thinking of further price advances in the late sprmg nor-
mally gives

Shipments of seed potatoes thus far have not quite kept pace with
shipments of a year ago at the same time, despile the larger acreage,
and it appears now that there may be serious complications ahcad for
seed growers n getting out shipments m time to the trade Probably
we have never had such a widespread call for Mame sced as thus year,
and the next eight weeks will be busy times for seed growers

Price ceilings were reached in January, and we found ceiling
schedules out of adjustment between the differently sized packages.
They first reached ceiling prices on 10-pound bags, then 15’s, and next
the 50-pound, and finally the 100-pound umits There arc sonie pos-
sibilities of adjustment of cething prices so that the relationship will be
better balanced between the differently sized packages T.ack of labor
1s a factor that influences the size of packages hemng used at present.
It seems difficult for the average shipper to get labor sufficient to load
the smaller umts. In view of the heavier than normal daily shipmeots,
it 18 paradoxical that we find ourselves facthg a car shoriage, hul such
is the case, the demand for cars being greater than the supply because
of the factors mentioned above.

Prospective acreage expansions are hard to forecast accurately at
present, but 1s seems probable that there will be substantial mcreases mn
acreage this year Everywhere our growers feel that this is one definite
contribution they can make to the war effort, and this, despite all the
difficulties confronting us now

The natural inchination of every one is to reduce, but the need 1s
so urgent for potatoes that promises of assistance for supplies and labor
are encouraging and every one is determined to do his utmost by in-
creasing hie acreage. '

Florida tests conducted by the Experiment Station and the State
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Department of Agricultuie are again 'provmg thetr great worth, and we
find much activity 1n purchasmg the seed that showed up well m the
winter test. The Florida tests tlus year emphasized anew the need for
vigorous unrelenting war upon our aplus population. The rescarch
people are bending every effort to assist growers to meet this problem
successfully. As yet there 1s much to be learned. Substantial progress
1s being made, however, and efforts of those growers who are growing
seed plots 1 1solation under carefully controlled conditions bear elo-
quent testumony to the value of such work More needs to be done by
public agencies cooperating with private efforts to insure the retaming
at home of our best seed stocks

Greater efforts are being made to elmunate dump piles They are
proving the source of much of our blight infection Greater efforts,
too, are bemng exerted m stampmng out ring-rot. We have the informa-
tion on how to do 1t and whete to do 1it, but growers are not domng
everything that should be done to elmunate ring-rot among table stock
growers

Even better than expected demand is commng for the new Super
Spud grade sponsored by the State Department of Agriculture and 1e-
mnforced by our advertismg program We are not forgetting about the
home folks either, as these quality packages are being made available
throughout the state of Mame Prospects of imcreased shipments of
these quality packages are decidedly bright (Feb. 11) —Frank W
Hussey

MICHIGAN

It would scem somewhat early to make any prediction regarding
the planting m Michigan for the comung scason However, judgmg
from sales of Certified Seed and the mterest m a better potato program,
growers are either mterested 1 an mcrease 1m acreage or the maxiunum
preoduction on their normal plantings

Michigan potato acreage has dechned during the past five years
It will be mnteresting n watching developments between now and plant-
g time to see if the state-increased goal can be obtamed Growers are
much concerned on labor situations, not only from the standpont of
harvesting but for lack of key men that are tramed in the production
and preparation of the crop for niarket (Feb. 10) —H A Rirey

MINNESOTA

There has been a feeling of uncertamty among many pdtato grow-
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ers concerning what steps to take in 1943. Last fall considerable diffi-
culty was experienced in harvesting the crop and many producers felt
that 1f they had to cope with these difficulties this year that it probably
would be wise to reduce their potato acrcage drastically. In fact, some
had just about decided not to plant any potatocs m 1943. I'rice cerlings
established for the large commercial areas, although not deemed en-
tirely satisfactory, have somewhat helped the situation.

The 1942 crop report reveals that we had 215,000 acres of potatoes
m the state from which was harvested 204,000 acres with a production
of about 20 million bushels Late Blight and a severe early freeze in
August somewhat reduced the yield. The quota for Minnesota for
1043 is 256,000 acres If there 1s to be an uncertamn labor situation, if
potato machinery can not be replaced or repair parts secured, if spray
materials, both fungicides and msecticides are not going to be readily
available, 1t 1s quite conceivable that the quota requested can not be
planted No grower 1s gomng to plant a crop which requures the care and
labor necessary for a good crop of potatoes, unless he 1s assured that
he 1s going to be able to harvest it.

During the past five or six weeks the certified seed business has
been unusually good Up to the 1st of February, certification tags had
been 1ssued for 958 cars of certified seed potatoes and there seems to be
a strong demand for such stock. Evidently growers in the seed potato-
consunung territories are satisfied that they will have sufficient help and
that the ceilling prices to be established for them will be satisfactory.
(Feb 3)—A.G ToLaas

MISSISSIPPI

The prospective 1943 commercial potalo acreage in Mississippi as
estimated by the Bureau of Agricultural Economics, 15 2800 acres, as
compared with 3000 acres in 1942 The recent govenment plan for
making 1ncentive payments to commercial potato producers for mncreas-
ing acreage to meet war needs may tend to increase the total acreage to
be planted 1 1943 However, farm labor shortage will have a de-
pressing effect on the acreage that can be produced There 1s a serious
shortage of labor m the principal commercial producing areas of the
state caused by the movement of labor from farms to mdustry and to
the armed forces.

Producers are dependent upon northern grown seed supplics, as
potatoes produced m the state are never so satisfactory as northern-
grown supblies Seed supphes will be ample for all needs including any
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increased acreage planted as a result of mcentive payments offered by
the government

Although certain types of fertihizer materials will be limited, it 15
expected that ample supplies will be available for the production of all
essential war crops, mcluding potatoes. Planting 1s begmning to get
under way m the southern part of Mississippt, and practically all our
commercial acreage will be planted during the month of February.
(Feb 6)—] V Pace

NEBRASKA

The Nebraska growers have come through a very erratic season.
1042 was one of the most unusual (with apologies to Califorma and
Florida) seasons m several years ‘The ramnfall in the spring and sum-
mer was the heaviest mn about ten years. At tune of planting, condi~
tions were excellent, and the fields progressed very rapidly during the
summer. During August, a brief dry and hot spell occurred, which
slowed up dry land fields Irrigated fields progressed rapidly, and
Early Blight set m early.

On the 8th of September, there was a light frost. On the 25th,
the temperature dropped to 18°, with the result that freezing injury
was found throughout the territory, varying from 5 to 25 per cent.
Fields that were properly handled, escaped most of the damage, but an
occasional field suffered so badly that harvesting was abandoned Dis-
couragement on the part of the potato growers was general after harvest.
Labor difficulties had plagued them throughout the year,—with help
gaing to local defense plants, excessively high wages were also de-
manded, and the severe weather conditions “topped” it all Many
growers planned on severely reducing, or discontinuing production.

During the winter shipping season, with the trouble due to frost
belund them, and with defiute encouragement on the part of the Gov-
ernment for mproved labor, and hetter prices, our picture is mproving.
Without a doubt there will still be a reduction mn acreage in 1942, hut
not as severe as origmally mtended The ‘42 crop was 20 per cent less
than ’41, and the reduction during ’43 over the past year will be less.

The price for Certified seed potatoes showed a good premium over
table stock throughout the winter, and is encouraging more growers to
plant, as well as encouraging some of the old growers to increase their
acreage. Before the first of March, all of the Certified seed crop will be
cleaned up, hoth for export and for local demand. There has been a
very aclive demand duting January for all sced, both cortified and
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non-certified. The 1nevitable gambling instinct on the part of farmers
1s agamn asserting itselfi (Feb. 10).—Marx KOEHNKE.

NEW YORK

About 2.330 acres of seed potatoes were ehgible for certification 1n
New York this year. 33 per cent being the Green Mountan variety,
and ahout 30 per cent the Katahdin Acreages of Sebago, Houma, and
Cluppewa were larger than usual but still not enough larger to satisfy
the demand A small volume of Pontiac, Earlame 2, and Warba were
also certified Sebago 1s on the increase in New York, especially among
the growers who formerly grew Rural, and where blight rot was severe
i 1942 The prospects for an increased planting of Sequoia, Earlane
2, and Pontiac in 1943 are good Mohawk, mtroduced last year, will
be tried by as many growers as can get seed This variety seems best
adapted to the lhighter soils m regions where Green Mountam and
Houma are known to do well, as m Northern New York and on Long
Island The production 1 1943 will consist maily of foundation stock
As of January 1, less certified seed remained 1n the growers’ hands than
normal.

The annual convention of the Empire State Potato Club, held at
Syracuse on the 6th and 7th of January, was a distinct success Growers
are keenly interested in the problem of maintamning production m 1943
Labor, spray machinery, and fertihzer appear to be real bottlenecks To
meet the New York goal of 30 per cent increase i acreage, growers
much increase the 1942 acreage by more than 50,000 acres Over go
per cent of our growers normally plant 4 acres or less Naturally these
are ill equipped to do a thorough job of spraymng Too lttle potato
machmery 1s n sight at this time to encourage any increase 1 planting.
Less than 10 per cent of our growers normally plant more than 50 per
cent of the total acreage and produce over two-tlurds of the total crop.
These large growers feel that present restrictions on fertilizer will pre-
vent any further mcrease m yteld per acre Production could be m-
creased hy an mcrease m acreage planted if, and to the extent that, the
necessary supply of labor and machmery could be provided The re-
centlv anmounced ‘“floor price” schedule for the 1943 crop may help
some but the so-called incentive payment of 50 cents a bushel on the
crop from the increased acreage representing Qo to 110 per cent of the
goal does not appear attractive It 1s distinctly distasteful to some
growers who realize that 1t can mean an mcrease of only 5 to 10 cents
a bushel ow the entire crop, and that 1t 1s essentially a consumer sub-
sidy (Feb 8).—E V. HARDENBURG
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NORTTI CARULIN\

Growers of commercial early Irish potatoes mn the eastern counties
of North Carolima mtend to plant five per cent less acreage i 1943 than
was Farvested m 1942 According to the Federal-State crop reporting
service, this represents a decrease of nine per cent as compared with
the ten-year average, 1932-'41  Based upon reports received from in-
dividual growets m the early belt, approxmmately 30,400 acres will be
planted m 1943 as compared with 32,000 acres [or 1942 and a ten-yea:
average of 33.540 A decrease was indicated by all counties m the east
except Camden and Pasquotank where shght mcreases were reportec
{ Report hased on information received the nuddle of January )

The North Carolma Crop Improvement Association has certified
15.305 bushels of Sequoia., 200 bushels of Green Mountam and 150
bushels of Irish Cobbler {from the 1942 crop

Mmeogiaphed sheets have been prepated giving yield records of
fuurteen varieties and eight selections m LEastern North Carolma Va-
rities and selections are 1anked according to total yield, and the vield o
U S No 1 potatoes for the yeats 1940, 1941 and 1942 In total pro-
duction Red Warba and Pontiac have outyielded Cobbler In 1942
Puntiac led all other varieties m the production of U S No 1 potatoes
at two locattions  Although this mformation has been prepared pri-
marly for Irish potato growers m Eastern North Carolma, a copy ot
the report will be sent, upon request, to others who may be interested

The fertihzer situation has cleared somewhat and at present doues
not appear to be so serious as anticipated at first  (Feb 8) —M I
(GARDNER

OITIO

Russet Rural 1s still the standaid late variety in Olno, but 1t en-
counters strong market prejudice because of the internal blackemmng
when cooked Katahdmn has partially replaced the Rual, especially on
commercial acreage, but the tubers of Katahdin form so close to the
surface that m regions lihe Olno, where potatoes are not lhilled, too
many of them become greecned Sebago seems to be more promising
Growers say that it yields about the same as Rural and speak ver
highly of 1ts cookmg quahty. '

Seedling 47.101 tiist distributed for trial six years ago, by the
breeders of the U S Department of Agriculture, has heep an out-
standing late potato in tests at Wooster On the average. 1t has out-
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yielded Russet Rural The eyes are somewhat deep but m all other
respects 1t has surpassed Ruial. Since the tests to date indicate that
it may be the most valuable late potato for Oho, 1t has been namerd
Erie  Several Olio growers have been attempting to grow some seerl
of Erte, but their stocks can hardly be recommended as foundation for
certified seed A small amount was certified m Micligan but the
quantity will need to be considerably mncreased before it will be avail-
able to seed growers m other states (Feb 3) —JoHN BUSHNELL

PENNSYLVANIA

Certified seed potatoes have stored quite well. With all the bhight
that we had m Pemnsylvama during the 1942 growing season, we
naturally expected a considerable amount of breakdown, but this has
not occurred Although some blight-rot 1s showing, 1t 1s dry, and
very little difficulty 1s being experienced by our growers n their grading
operation

Where the seed was placed 1n storage during the early part of the
digging season and when the weather was still hot, more breakdown
1s bemng found than in cases where the potatoes were dug and stored
during cooler weather

The certified seed crop 1s umform and of an economical planting
size There were fewer large or oversized potatoes in the 1942 crop
than m many of our previous crops Some of our Sebagoes are some-
what over size, but they are smooth and quite umform

The demand for certified seed is heavier this year than usual This
demand 1s the result of the request of the Federal Government for an
mcrease m the 1913 potato acreage compared with the 1942 planting
Our seed growers have already sold the earlier varieties and have only
a lImmited amount of the late varieties

Potatoes that are near-certified or one year removed from certifica-
tion are beng diverted mto seed channels. Even with this additional
supply of seed available, 1t 1s going to be very difficult to supply the
demand for seed for the increased acreage.

Since most of our Pennsylvama certified seed potatoes are bemng
grown m the mountain counties or what we call the center of the “deer
country,” 1t might be of mnterest to know that we really do have a few
deer in tlus State On a potato mspection trip during this week of
sixty miles covered i one day, I counted 39 deer. The following day
by noon ], counted 56 and durmg the afternoon, 121, and all on a 54-
mile trip In two davs I counted 216 deer while traveling 114 nules
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and all on different roads At this time of the year the deer come out
of the forests to feed on the sunny hillsides where the snow has melted
{Feb 10)—K W LAUER

SOUTH DAKOTA

South Dakota potato growers are now busily engaged m shipping
certified seed potatoes for the southern trade The Bliss Triumphs are
about cleaned up and Irish Cobbler shipments are starting The grow-
ers had a good year last season, despite late blight which destroyed the
vines on some fields prematurely The bhight was checked by warm
weather and no tuber damage resulted

All prospects are good for a 25 per cent increase in the certified
acreage mn 1943 This would increase the acreage more than 3,000

The labor situation may lower the acreage of commercial stock,
although the incentive on bonus payment proposed may help to mcrease
the acreage

The annual meeting of the South Dakota Potato Growers Associa-
tion will be held on the 27th of February (E. A. Fletcher, of Garden
City, 1s president of the Association) (Feb g) —Jorn NooNaw

TENNESSEE

The Cumberland Plateau, an area of 5000 square miles extendmng
centrally across the state from north to south and having an elevation
varymng from 1400 to 2000 feet 1s 1n line for development as an area of
Iugh quality potato production The region 1s now approximately gz
per cent second growth wild range land About 30 per cent of the
Plateau land 1s switable for cultivation, based on slope and depth The
extreme phosphate so1l deficiency has hindered its development, but the
present availability of cheap phosphates 1s rapidly altering the situation
The evacuation of the TVA reservoir areas 1s also having the effect of
mcreasing the faim population very rapidly mn this area of cheap, un-
developed land

The gh cooking quality of the Plateau potato 1s recogmzed
throughout the state Something over 3,000,000 bushels are now pro-
duced m Tennessee annually, largely under unfavorable conditions,
wlile the state consumes over 11,000,000 bushels The generally poor
quality of potatoes grown under unfavorable conditions m many parts
of the southern region has no doubt had the effect of limuting the per
capita consumption of white potatoes m the south It 1s believed that
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an mcrease m potato production on the favorably situated Cumberland
Plateau would materially mmprove the status of the white potato, at
least 1 Tennessee

Of the state’s 42,190 acres M putatues, 3,500 acres are now being
grown on the Plateau A deciled mcrease m acreage throughout the
-tate 1s expected m 1943. Labor shortage will not tend to reduce har-
vested acreage smce the major portion of the crop 1s produced by family
labor on small acreage n this state  (Feb 11) —J J Biro

TEXAS

Ram during the early part of January, and freezing weather during
the period from the 1gth to the 28th, delayed the plantiug of a portion
of the spring ciop. but conditions have heen Iughly favorable since that
period.

In the fall (October) planted tests, Sebago, Katahdin, Sequoia and
Puntiac were outstandingly better than the commonly grown Bliss
Tuumph vartety, from the standpoint of yielding ability, resistance to
stab and keepmg quality These “new™ varieties also produced excel-
lent yields durmg the early spring season of 1942 There 1s increas-
g grower mterest m rehable seed stocks of these ligh wielding, dis
vase-resistant varieties

Shortage of labor to harvest the spring crop 1s likely to be the

Inggest problem facing potato growers m this region (Feb 8) —
W H. Friexn

VIRGINTA

The Virgmia potato goal has been increased to 83,000 acres which
1s 11,000 acres more than were grown m 1942 Of this increase ap-
proximately 10,000 acres have been allotted to Northampton and Ac-
comack, the two Eastern Shore counties Since these counties have also
heen given mcreased goals for sovbeans, tomatoes and other vegetable
crups, it may not be possible to obtain the allotted goal for the spring
crop The acreage which can be grown will, of course, be determmed,
to a large extent, by the labor which may be available during the
harvest period, hut m some cases growers will not have sufficient labor
available to plant and cultivate theirr normal allotment of potatoes
However, it 1s to be expected that 1f we have normal weather conditions
and do not mcrease our acreage above that of 1942, the production
from eastern Virgima this year will far exceed that of 1942 when our
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vield per acre was about Go per cent ol our normal production  In add:-
tion, 1t 15 expected that should we fail to meet our allotment quota fur
the sprmg crop, we will still have another opportumty tu make up this
defictency m the fall It 1s expected that quite a large acreage of Seba-
goes will be planted n northern Accomack county and also m Princcss
Anne and Norfolk counties n late July for our harvest during October
and November The Sebago variety has given very good results when
planted as a fall crop durmg the past three years It has heen mterest-
mg to note that the Sebagu 1s entirely unswited to spring production m
this area, because 1t “sets’” a comparatively small number of tubers dur-
g the long day period m June and July when compared with the “set’
during the relatively short day period m September and October.

A 5-10-5 fertihzer will be used this year mstead of the customary
6-8-6 Some of the growers are worried lest the potato crop will suffer
from a shortage of mitrogen if we have an abnormally wet season. Our
recommendations have been not to plant potatoes on land which 1s verv
low in organic matter because we believe that the reduced amount of
mtrogen may not produce a fair crop of potatoes on the poorer soils
even under normal weather conditions It was found n experiments
conducted on a total of 137 farms m 1940 and 1041 that soils carrying
less than 1%4 per cent orgamc matter are undesirable for potato produc-
tion. (Feb 8) —H. H ZimMERLEY

VERMONT

A 30 per cent mcrease m Vermont potato acreage has been re-
quested by the State Farm War Board Shortages of man power and
machinery are the hnuting factors, hut growers appear to be going
ahead to reach the goal as nearly as possible The requested increase
would amount to approxmmately 3,500 acres

The 1942 certified seed hst showed a total of only 325 acres, ap-
proxmmately the same as for 1941 There was, however, a very notice-
able trend away from Green Mountains and toward Katahdins and
Houmas Continued difficulties with net necrosis m Green Mountains
15 the mam cause for this change, though both the newer varieties are
proving very satisfactory potatoes in therr own night Only a few
Sebagoes have been tried in Vermont.

The Vermont Maple Cooperative, Inc, of Essex Junction, with
potatoes as one of its sidelines is handling a considerable volume of
native stock through the chain store systems They are laggely using
peck packs, with a few 5o Ib bags The “Co-op.” acts simply as a
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selling agent. Contracts are made by 1t to supply cham stores, and
orders are placed with its grower members to pack and deliver the
potatoes directly to the stores. Top Boston wholesale price is the basis
on which transactions are made and a comnussion of 5 cents per bushel
1s retammed by the Cooperative About 75,000 bushels are handled every
vear in this manner. (Feb. 10) —HAroLD L. BAILEY.

CANADA

The production of certified seed potatoes, graded stock, in 194z,
totalled three and a half nulhion bushels—a reduction from 1941 of ap-
proximately 17 per cent. The principal varieties were Green Mountan,
1,250 000 hushels, Irish Cobbler and Katahdm, 875,000 bushels each,
and Bliss, 268,000 bushels

Shipments to trans-oceanic markets were much lower than usual,
because of the lack of shipping space, but other markets have been
active, and approximately 1,000,000 bushels of certified seed potatoes
were shipped by the 3ist of January, 1942. Substantial orders have
been booked for shipment in April, and the indications are that the
spring markets will be very active Some shippers are already finding 1t
impossible to offer quntations for spring shipments of some varieties
(Feb 11).—W N. KEENAN.

AMONG OUR ADVERTISERS

For a number of years the American Potash Institute has been -
terested 1n a method of application as related to efficiency in fertilizer
use and has cooperated in expermmental and demonstrational work with
experiment stations and potato growers. An article bearing on various
phases of this work appeared in the November 1¢42 1ssue of ‘“Better
Crops with Plant Food ” Of particular mterest in this article are reports
on the progressive studies of potatoes The development of potato-
planter distributors which place the fertilizer two inches each side of
and on a level with the seed piece, instead of in contact with the seed
prece in the row, has revolutiomzed potato farmiung. Fertilizer mjury
has been almost entirely eliminated and efficiency mn its use greatly in-
creased

More recent experiments mvolving the plowing under of two-thirds
to three-folirths of the total fertilizer application, with the balance in
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bands to the side of the row, show that yields may be sigmificantly m-
creased by employing this practice An average increase of shghtly
more than 55 bushels per acre above the all-in-band method was secured
m 1942 field tests

Reprints of the article entitled “Some Experiences in Applying
Fertilizer” as well as a number of valuable reprints of articles from
“Better Crops with Plant Food,” are available upon request,—and free
of charge to farmers, official agricultural workers, and the fertilizer
ndustry

FOR HELP IN A HARD YEAR~-

TRUST SEMESAN BEL

SEED POTATO TREATMENT!

To meet demanded high production—to help avoid serious waste
of fertilizer, time, labor—treat seed potatoes with SEMESAN BEL.
Generally reduces seed piece decay, seed-borne scab and
Rhizoctonia, commonly increases yields. For sweet potatoes,
too. See your dealer and treat now!

<[> SEED DISINFECTANTS

A TREATMENT FOR EVERY MAJOR CROP

Write “Du Bay”', Wilmington, Del , for free Potato Pamphlet.

SPRAYINGUgE DUSTING
OHIO SUPERFINE HYDRATED LIME

with a guaranteed fineness of 991 % passing a Screen having
105625 openings per square inch, containing magnesium and
caleium, insures greater coverage and yelds

OHIO HYDRATE & SUPPLY COMPANY

WOODVILLE, OHIO
Manufacturers of Various Forms of Lime
and Limestone Products
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The “Standard”
Potato and Onion Grader

Not only “STANDARD” but ‘“Superior” in
Economy, Accuracy, Speed, and Adaptability.

More Boggs Graders in use than all other makes
combined—there must be a reason. Send for our
new circular and price list.

BOGGS MFG. CORP., Atlanta,N.Y.

FOOD FOR VICTORY
POTATOLS

In the Front Rank
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from
General Maximum Yields
and
Admiral Highest Quality

Use

SUMMERS FERTILIZERS
Special Potato Formulas
® Balanced Nitrogen ® Pure Materials
® Perfect Drilling Condition ® Dependable Service
Manufactured by

Summers Fertilizer Co., Inc.
BALTIMORE, MD.

Branches:
Seargport, Me. St, Stephen, N. B., Canada
Houlton, Maine
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YIELD LOSSES CAUSED BY LEAF ROLL OF POTATOES
H C. Kmrxeatrick AND F. M. BropcerT!
Cornell University, College of Agriculiure, Ithaca, N. V.

A method for the determination of the losses in yield caused by
diseased or missing plants was described by Blodgett (1941) and ap-
plhied by Tuthill and Decker (1941) to two varieties of potatoes grown
on peat soil near Elba, New York in 1940. In 1041, one additional leaf
roll test was made. During 1042, further application of this method
was made with three potato varieties, Chippewa, Cobbler and Green
Mountain m Madison, Cortland, Genesee and Tompkins counties of
New York A total of eight lots of data has been obtained for the
losses due to leaf roll. The purpose of this paper is to summarize these
results.

METHODS

Durmg July and August, potato fields with good stands and few
diseases other than leaf roll were inspected, and those showing approxi-
mately 50 per cent leaf roll were used for the tests. These fields were:
one of Cobblers on the Elba muck in Orleans County showing 40 per
cent leaf roll; one of Green Mountains in Cortland County with 42 per
cent leaf roll; one of upland-grown Chippewas 1n Madison County with
50 per cent leaf roll; and one of Cobblers in Tompkins County that had
been indexed to show 50 per cent leaf roll and 50 per cent virus-free
seed, at planting time.

. 1The followmg research assistants partlclpated m collecting the data presented
\nif tli;s i)fper—-c Tuthill, Dr P, Decker, R E Wilkmson, C A Thomas and
A a1
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The leaf roll plants were staked about blossoming time. With the
exception of one case a second mspection was made m an attempt to
eliminate any errors.

The potatoes were harvested by hand as soon as the vines were
dead and the weights of the central hills of each class were recorded
The classes used were: (1) healthy with a healthy plant on each side
(HHH), (2) healthy with a leaf roll plant on one side and a healthy
on the other (HHD), (3) healthy with leaf roll plants on both sides
(DHD), (4) leaf roll with healthy plants on both sides (HDH), (5)
leaf roll with a healthy plant on one side and a leaf roll on the other
(DDH). and (6) leaf roll with leaf roll plants on both sides (DDD).
Nearly all the plants i the field could be placed 1 one or another of
these classes VWhere skips or mosaic-infected plants were indicated,
the hulls on either side were not considered mm any of the leaf roll
classes.

Resurts

TaBLE 1 Awerage yield per Iull in pounds of the center Il of the
warious classes of healthy and leaf roll potatoes

- . DHH* DDH* .| Total No.
Variety HHH Tgp | PHD'| HDH'| zpp | PDD Hills

1940

Chippewa 2059 2186 2408 | 1221 | 1257 1222 551
Cobblers 1537 1.608 1 801 654 782 722 1210
1041
Chippewa 1 869 1031 1826 1196 | 1225 1267 810
1042
Green Mts 1754 1032 2240 Q07 860 1064 301
Cobblers 067 1073 1181 570 613 648 638
Chippewa 1382 1566 1 700 478 624 664 205
Cobblers* 013 grz 1024 515 587 .547 230
Cobblers# 860 029 979 573 436 486 177
Averages 1418 1530 1656 .766 798 828
Average in

relation to
HHH class| 1000 1079 1168 540 563 584

Average 1
relation to
HDH class 1.000 | 1042 1081

*2000 1bs. of fertilizer to the acre.
#1000 1bs of fertilizer to the acre
*H mndicates a healthy plant and D a leaf roll plant
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From the yields of these various classes (table 1) it may be seen
that, although there was considerable variability m individual cases,
hills having leaf roll plants on one or both sides have, in most cases,
yielded more than comparable hills adjoined by healthy plants Also,
the gain in yield for plants having leaf roll plants on both sides has
averaged about twice as much as plants with leaf roll plants on one
side only. Thus healthy plants with leaf roll on both sides averaged 168
per cent higher yield than did the healthy plants surrounded by healthy
plants Healthy plants with leaf roll on one side only, gamned 79 per
cent in yield The average gains 1n yield for leaf roll plants competing
with leaf roll plants on one side (4.2 per cent) or both sides (8.1 per
cent) compared with those having healthy plants on each side was only
about one-half as great as 1t was for healthy plants.

Blodgett (1941) gives a formula and a table for estimating the
number of plants 1 the several classes m a random distribution for
various percentages of disease. If the frequency of each class is multi-
plied by 1ts relative yield and these products summed, the relative yield
for any given percentage of disease may be obtained. Using the rela-
tive figures from the above table (yield of healthy equals one), the
formula, with the class of each term written above, becomes

DDD DDH HDH  DHD DHH  HHH
HDD HHD

Y = 584 p® 4+ 3563(2)p%q + .540pq* -} 1 168p*q -} 1.079(2)pq® + ¢

In this formula p 1s the fractional or decimal part diseased, q the
part healthy, and Y the relative yield compared with healthy plants.
Using the formula above or the table referred to (1) for the value of
the several terms, the relative yields have been computed for potatoes
with certamn percentages of leaf roll (table 2). The average yields per
hill and per acre 1n these fields and the percentage loss in yield for these
percentages of leaf roll have been estimated and are also shown in
table 2.

In the paper by Blodgett (1941), it was pomted out that if the m-
fluence of diseased or missing plants on both sides of another plant is
twice as great as the mfluence of a diseased or missing plant on one side
only, then the equation above could be simplfied to the equation of a
parabola Tlus condition 1s closely approximated in the average figures
given above and the following is therefore suggested as an approxima-
tion of the equation previously given

Yp = (1 — 295p — .121p%) Y 1 -
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In this equation YH equals the yield of healthy stock and if one
wished to use 1t to estimate the yield of healthy stock from the yield of

TaBLE 2. Estimated vields for various percentages of leaf roll based on
the average yields of the six classes.

Estimated Yield
Percentage R%atwe Yield fin LPogrcgltiag:
ercentage o S e fo
of Leaf Roll | yie[q of EIl-Igealthy Pounds per| Bushels Leaf Roll
Hill per Acre
o 100 142 3030 o
10 969 137 3807 31
20 035 133 3676 65
30 900 128 3537 100
40 86.2 122 3388 138
50 82.2 117 3231 . 17.8
6o 78.0 11 3064 220
70 73-3 104 2887 265
8o 687 o7 2700 313
90 63.7 90 2503 363
100 584 83 2295 416

leaf roll stock (YD) in which the decimal part (p) affected with leaf
roll is known; the equation might be written n the following form:

¥p

Yo —
I —.295p —.I21p?
SuMMARY

The data presented confirm the opinion that the healthy hills ad-
joined by leaf roll plants on one or on both sides, compensate, in part,
for the low yield of the leaf roll plants.

The gain 1n yield of a healthy plant adjomned on both sides by leaf
roll plants is approximately double the gain of such plants adjoined by a
leaf roll plant on one side only.

The tables presented show the average yields of the plants in the
different classes in these fields and also the relative yields of potatoes
with various percentages of leaf roll in them. The same results are also
expressed in the form of equations which can be used to estimate the
yielding capacity of a variety, strain or plot, even though, when grown,
it has in it a known percentage of leaf roll.
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THE INFLUENCE OF SOIL EROSION ON FERTILITY
LOSSES AND ON POTATO YIELD*

O. R. Nrar?

Agricultural Experiment Station, Rutgers Unwersity,
New Brunswick, N. J.

The maintenance of productivity of agricultural lands 1s recog-
nized as vital to our present and future war effort. Requirements for
the production of most of our staple crops are higher than ever before.
It 1s requested that the all-time high production of 1942 be still further
increased during the 1943 crop year. This must be accomphished with
a limited supply of fertilizing miaterials, smce certain fertilizer constitu-
ents are required for other purposes. The importance of good soil
management practices and general efficiency of production has never
been greater.

The lowering of fertility and productivity of farm land results from
the combined action of many factors. Some of the more important of
these are the removal of fertility constituents by growing plants, the
loss of soluble material by leaching, and the reduction of organic-matter
content through microbiological activity. In addition to these and other
factors, recent research findings have shown that the process of soil
erosion is one of the most serious forces in the rapid depletion of fer-:
tility and productivity on cultivated lands.

, In studying the effect of erosion on soil productivity, particular
attention has been given fo organic-matter losses. Such a procedure
resulted from the general recogmtion of the importance of organic mat-
ter in the maintenance of soil productivity and the conservation of the
soil tself. This point has been demonstrated many times in the cultiva-
tHon of virgin soils. When lands were first cleared or broken from
native sod, run-off and erosion losses, during the early years of
cultivation, were comparatively small regardless of the practices fol-
lowed and to a considerable extent, regardless of the steepness of
slope. The effects of the relatively large content of decomposing
organic matter on physical properties of the soil, and on the ability
of the soil to take up water, were such that most of the rainfall was
absorbed at the point of fall and little run-off occurred. This condition

iJomnt contribution from the Soil Conservation Service, Office of Research,
U S Department of Agriculture, and the New Jersey Agricultural Experiment
Station, Rutgers University, New Brunswick, N. J.

?Project Supervisor, Research, Soil Conservation Service, New»Brunswick,
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served not only to keep erosion losses at a low figure, but the increased
amount of moisture 1n the soil enabled growing crops to withstand short
periods of drought without serious damage. It has been pointed out
that rainfall during recent droughts was no less than has occurred dur-
ing earher periods without serious drought when our soils had been
under cultivation for a much shorter time. It appears that the cause is
not so much reduced rainfall as it is a decrease in the ability of the soils
to absorb and hold moisture This, in turn, appears to be directly
related to a reduction in orgamic-matter content of the soils.

Information concerning losses of organic matter through erosion
have been reported by Slater and Carleton (2,3). Data on the magni-
tude of the losses of organic matter and fertility constituents through
erosion have been obtained at the Soil Conservation Expermment Sta-
tion located near Marlboro, in Monmouth ounty, New Jersey In addi-
tion to the measurement of total amounts of soil and water lost under
different crops and soil treatments, representative samples of the eroded
material have been collected for laboratory analysis. The amounts of
organic matter, nitrogen, phosphorus, potassium, and calcium in this
material have been determined. By combining these results with total
soil losses, it is possible to determine the total amount of loss of any
of the above constituents for any particular time, or for any soil and
crop treatment represented. Results obtamned during earlier years of
this mvestigation have been reported by Knoblauch, et al (1).

The concentration of organic matter in eroded material for the
four-year period of operation 1s shown in table 1. Also shown are the

TABLE 1.—Organic matter in the plowed layer and in eroded material
from Collngton sandy loam

Organic Matter 1
Treatment Factor
Plowed Layer Eroded Material
Per cent Per cent

Check 100 404 o.
Cover crop 111 467 22:
Manure 126 527 418
Manure and cover crop 131 515 393

organic contents of the variously treated areas at the end of the period
of treatment and factors indicating the relation between the plowed
layer and the eroded material with respect to orgamc-matter content.
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The selective nature of the erosion process on these soils 1s emphasized
by these results. The organic content of the eroded material 1s approxi-
mately four times that of the soil from, which the erosion occurred This
apparently results from the fact that water flowing over the surface of the
soil removes certain fractions high in organic content, rather than
removing a layer of the soil as a umt.

The values in table 2 show total soil losses, losses of organic mat-

TaBLE 2 —Soil and organic matter losses by erosion with calculated
equivalent soul loss 1 terms of organic matter
from Jume 12, 1938, to Dec 31, 1941

Organic Equvalent
Soil Loss Matter Loss Soil Loss
Treatment
Pounds per Acre

Check 39,620 1600 160,000
Cover crop 22,840 1067 96,000
Manure 24,640 1200 103,000
Manure and cover crop 16, 828 63,000

ter in pounds per acre, and equivalent soil losses. The latter values
are calculated by multiplying total soil losses by the factors shown
table 1, and represent the amount of field soil required to contain the
quantity of orgamc matter lost These data also emphasize the effectrve
ness of the treatments histed in reducing erosion losses

Losses of nitrogen, although not shown separately, have paralleled
the orgamic-matter losses very closely In general, the mitrogen con-
tent of the eroded material has averaged approximately four times that
of the soil The average yearly loss of mtrogen through erosion from
the check plot, for example, is equivalent in amount to that contamed
1 180 pounds of mitrate of soda.

Losses of phosphorus as a result of erosion are shown in table 3,
together with the amount of phosphorus in the field soil and in the
eroded material The increased concentration i eroded material as
compared with the soil is much less than 1s the case with organic matter.
Nevertheless, losses of phosphorus through the erosion process occur
at a rate one and one-half times greater than that for losses of the entire
soil as indicated by total weight. The average yearly loss of phosphorus
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from the check plot is equivalent in amount to that contamned in 333
pounds of 20 per cent superphosphate.

TaBLE 3.—FErosion losses of phosphorus from Collington sandy loam
from June 12, 1938, to December 31, 1041

P,0, in PO,
Treatment TOthSI:’O‘ Plowed Layer le;?ereial Factor
Lbs/Acre Per cent Per cent
Check 234.6 0.372 03502 1.59
Cover crop 1327 372 581 1.56
Manure 1348 372 547 1.47
Manure and
cover crop 8o 372 547 147

Potassium losses as a result of erosion are shown in table 4. The

TABLE 4.—Erosion losses of potassiwmn from Collington sandy loam
from June 12, 1938, to Decenber 31, 1941

s KOm
Total K,O KO in 2
Treatment Loss Plowed Layer &;?3;31 Factor
Lbs/Acre Per cent Per cent
Check 784 4 1.36 108 1.46
Cover crop 4340 1.36 100 1.40
Manure 46357 1.36 18 1.30
Manure and
cover crop 260.5 1.36 162 1.19

potassium content of eroded materials has averaged approximately 1.4
times that of the soil. The relatively large amounts of K,0 lost, result
from the fact that the soil supply of total potasstum is considerably
higher than that of phosphorus and calcium,

The extent of calcium losses in eroded material is shown in table
5. The average content of calcium in material removed by erosion has
averaged 2.3 times that of the soil.

It is evident from the above data that erosion removes not only a
part of the soil but, due to the selective nature of the process, may also
decrease the quantity of organic matter and plant nutrients in the soil
that remains. The orgamic-matter losses are particularly large. This
is of conskierable importance since organic-matter maintenance, even
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on non-erosive areas, is a difficult problem on the mtensively-cultivated
Coastal Plain soils The results in table 2 show the effectiveness of
orgamic-matter additions in controlling erosion. The mfluence of good
quality organic material on soil and water conservation 15 of no greater

TaBLE §—Erosion losses of calerum from Collington sandy loam from
June 12, 1938, to December 3, 1041

Total Ca0 CaOm %?-gd e’g
Treatment Loss Plowed Layer Matermal Factor
Lbs/Acre Per cent Per cent
Check 2151 0263 03543 206
Cover crop 150.1 .263 657 250
Manure 1520 263 617 235
Manure and
cover crop 1018 263 633 241

mmportance than its effect on fertility level and soil productivity. The
decomposition of organic materral liberates mitrogen and other ele-
ments necessary for plant growth. There 1s some tendency for the
liberation of these nutrients as they are required by the growing crops,
since environmental conditions which promote rapid plant growth also
tend to stunulate the activity of soil micro-organisms which are respon-
stble for the decomposition of the orgamic material In addition, as
pointed out above, the improved moisture conditions resulting from the
presence of organic matter in the soil tend to improve plant growth and
increase crop yields,

In addition to the experimental evidence (discussed above) to the
effect that erosion reduces the supply of plant nutrients, nunierous field
observations have indicated that crop growth and yield are reduced on
eroded areas Witlun any particular field, the crop yield is often much
less on eroded spots than on uneroded parts of the same field

In order to study the problem directly, studies have been 1n progress
during the past two growing seasons on land in central New Jersey
An attempt has been made to determine the influence of the depth of
surface soil on potato yields. The depth of surface soil remaming in
place is taken as an indication of the extent to which erosion has occur-
red. Since 1t is very difficult to determne surface soil depth exactly.
particularly where the depth is less than that turned by plowing, areas
where yields were taken were divided into classes having 0-3 inches,
3-6 inches, 6-9 inches, and more than ¢ inches of surface soil. In
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some cases only the first two classes and an additional class designated
as more than 6 inches were studied. In each case, the area on which
yield was measured consisted of two adjacent rows 50 feet in length
Differences in yield, as an mndication of the mnfluence of depth of surface
soil, were always determined separately for each field In a study of
this kind, it is essential that yield comparisons be made within fields
rather than between different fields or farms. For example, a vahd
comparison cannot be made between the yield from a o0-3 inch soil depth
on one farm and that from a 3-6 inch soil depth on another farm, simnce
differences 1n either previous treatment or in present cultural and fer-
tilization practices might completely mask the effect of soil condition or
degree of erosion on crop yield

The data 1n table 6 show the average yields over a two-year period

TABLE 6 —The influence of depth of surface soil on potato yields Two-
year average from one New Jersey farm

Increase I Increase Increase
Depth of Yield 1
over 3" Depth, 1041 Season 1042 Season

Surface Soil Bu/Acre Per cent Per cent Per cent
Less than 3 inches 274 — — —,
3-6 inches 302 10 10 10
6-9 inches 325 19 17 20
Over ¢ inches 343 26 18 34

from different depths of surface soil. These results have been obtamed
from a smgle field where intensive studies have been mn progress The
values shown represent the two-year average yields from 56 separately
measured areas each two rows wide and 50 feet long The fertilization
and cultural practices were exactly the same over all these areas It
appears that the yield differences are a result of the differences 1n depth
of remaining surface soil Individual yields for the 1941 and 1942 sea-
sons are not shown, but the last two columns of table 6 show the per-
centage increase m yield over the most eroded area for each of these
years. Under the relatively more favorable growing conditions of the
1942 season, the mncrease 1n yield with increased depth of surface soil
was greater than that observed in 1941. However, there was a marked
mncrease 1 yield on the uneroded areas during each of these years.

It was pomted out earher that orgamc matter in the surface soil
not only exerts a beneficial effect on the physical properties of the soil,
but also furmshes mtrogen for plant growth. Additional information
on this was obtammed from another study on the same area. Fertilizer
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mitrogen, as ammonium sulphate, was applied at the rate of 250 pounds
per acre in two Strips across the field. This application was 1n addition
to the regular fertihzer application on the entire field. The strips were
so located that they included parts of both the uneroded and eroded
areas of the field The influence of tlis treatment on yield 1s shown by
the data 1n table 6A. On areas where more than 6 inches of surface

TaBLe 6A —The wfluence of nitrogen fertilization on yields of potatoes
from eroded and non-eroded areas

Depth of Nitrogen Added No Nitrogen Added
Surface Soil Yield—Bu/Acre Yield—Bu/Acre
QOver 6 inches 206 ! 208
Less than 6 inches 202 | 220

soil remamed 1n place, the additional mtrogen application did not influ-
ence the yield Where erosion losses had reduced surface soil to depths
varymng from o to 6 inches, there was a marked increase 1n yield result-
ing from the nitrogen treatment. These values include only the 1942
season and are based on a reduced number of sample areas. Since this
is the case, the results should be considered tentative. However, the
trend indicated may be of considerable significance in plannmg for the
most efficient utilization of the limited supplies of nitrogen fertihizer now
available

During the 1942 season, the investigations were extended to six
additional farms m Monmouth and Middlesex counties The data
obtained are shown in table 7 The trend, i general, 15 the same as that
shown m the previously-reported study. A 13 per cent increase was
found m yields for 3 to 6 inch depths of surface soil as compared with
areas having a o to 3-inch depth An additional 9 per cent increase
was found where the depth increased from 3-6 to more than 6 inches
On farms where a direct comparison between o to 3-nch and over
6-inch depths were possible, a 36 per cent increase 1n yield on the deeper
topsoil layer was found

These results, together with smular ones obtamned n other locali-
ties, show a defimte and immediate benefit of conservation activities m
terms of crop production During years n the immediate future, 1t will
be necessary to mcrease the acreage of clean-tilled crops and intensifv
the use of all crop land. This is essential m order to produce the quan-
tities of food and fiber required The use of sound conservgtion prac-
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tices will not only reduce the wastage of soil resources but will increase
production both during and after this emergency period.

TaBLE 7 —Potato yelds on different depths of surface soil
on six New Jersey farms

Yield—Bushels per Acre

No of Areas II,ncrea.se
Sampled 0-3 Inches 3-6 Inches  |Over 6 Inches er cent
’ Surface Soil | Surface Soil | Surface Soil
24 2302 2600 13
24 2757 3015 9
32 2295 3123 36
Average 2208 267 8 3060
SUMMARY

The amounts of organic matter, phosphorys, potassium, and cal-
cium removed in the eroded material from a Collington sandy loam are
reported.

The eroded material averaged 4 times the organic matter, 1.5 times
the phosphorus, 1.4 times the potassium, and 2.3 times the calcium con-
tamned in the soil from which the erosion occurred.

Comparisons are made hetween potato yields from areas that have
undergone different degrees of erosion as indicated by the remaining
depth of surface soil.

On areas where the surface soil varied from 3 to 6 inches in
depth, the yield of potatoes was 13 per cent higher than from areas
having less than 3 inches of surface soil. A comparison of yields from
areas having 3-6 inches and more than 6 inches of surface soil remaining
showed a 9 per cent increase in yield on the greater depth. Records
from one year’s data show a 36 per cent increase in yield for areas
having more than 6 inches of surface soil as compared with areas having
less than 3 inches of the surface layer remaining in place.
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REPORT OF THE SEED POTATO CERTIFICATION
COMMITTEE, POTATO ASSOCIATION OF AMERICA

In lieu of the regular report submitted to the Annual Meetings, the
Committee submuts the following report. Without gomng through the
formality of a regular meeting, and with war conditions as a back drop,
many suggestions are made with the prime motive of stressing food for
war.

1 The Committee recommends that certification agencies use
every means at their disposal to encourage the production of quality seed
potatoes.

2. High standards and high quality, regardless of shortage of
man power for inspection, should be maintained.

3. States in which Foundation Seed Programs are already estab-
lished should maintain these programs. The states without such a pro-
gram should mtroduce and subsidize it, if necessary.

4 If possible, special courses should be established in agricultural
colleges, to train inspectors. Deferment from military services should-
be stressed.

5. Since research work on Ring Rot control is being curtailed,
every effort should be made to complete the work already initiated. In-
formation that has not been released, should be made available, par-
ticularly to the Seed Certification agencies.

6. Until it has been shown that slight infections do not cause
trouble, the zero tolerance in Ring Rot should be continued.

7. Due to the disparity between certification standards in various
states, a clearing house should be established to work for uniformity
This uniformity is especially desirable on the shipping grades.

8. The efforts to encourage good relations with South American
countries should be continued, in view of possible future markets. The
U S. Department of Agriculture is suggested as the agency to accom-
plish this.

9 In view of previous activity on the part of the International
Crop Improvement Association, with regard to regulatory matters on
seed certification, 1t 1s suggested that the Potato Association of America
work out a joint commuttee to consider seed potato problems.
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10. Research workers should spend more time with direct control
measures, for mcreased crop production, m view of war time needs,
Marx KoeuNKE, Nebraska, Chairman
Henry Daruing, Wisconsin
R. J. Hasgewr, U. S D Al
A G TorLaas, Minnesota
G H. Starr, Wyoming
E. L. Newpick, Maine
A. H. Eppins, Florida

SECTIONAL NOTES
ALABAMA

There has been a considerable reduction i the 1943 commercial
acreage of potatoes m South Alabama. Early local estimates placed
the acreage around 65 per cent of last year’s; and present estimates
place the acreage nearer 75 per cent of that of last season. This marks
a much greater reduction of acreage in South Alabama than in the com-
peting states of California, South Carolina, and Texas The reduction
1 acreage has been due to a number of causes, most important of which
has been labor The need for Iabor and the high prices paid for labor
at Mobile, Pensacola and other places engaged m war contracts have left
little local farm labor available. Price ceillings in the face of scarce and
high-priced labor made potato production on the scale of two years ago
a little hazardous for the South Alabama section

Ideal weather prevailed at planting time, although rather cool
weather has prevailed during late February and March. A temperature
of 19° was reached during the first week of March at which time extra
early plantings were killed to the ground The acreage killed was m-
sigmificant.

The prospects for labor needed to harvest the crop are not bright.
In addition to this local trucks are not adequate for moving the crop
from the field to the graders and cars.

The Bliss Triumph continues to be the leading variety Some White
Rose and Katahdis have been planted. With a normal growing sea-
son, production may yet equal that of last year when extremely un-
favorable weather conditions reduced stands as much as 30 to 50 per
cent

Certified seed were adequate this year, and there appeared to be no
scarcity of fertihzers (Mar 12 )—L M. WARE
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CALIFORNIA

Potato markets on the Pacific Coast are resting under the shadow
of priority A-10, under W. P. B Order which 1s takmng all number one
potatoes for the needs of the Armed Forces.

The trade is doing 1ts best to get along with such number two’s as
are released.

The trackholdings are very light and the jobbers’ houses almost
destitute of supplies.

The next hope 1s the Edison/Shafter Deal which customarily starts
the 1st of April but which this year will probably open later on ac-
count of the uniform price cetling of $2.15 which extends throughout
the Deal with no added bonus for early harvesting

Shafter growers have protested agamst the Kern County ceiling
which is .25 cwt. lower than any competitive district.

Carlot shippers are finding it almost impossible to operate under
present regulations as the .10 markup for carlot shipments out of which
brokerage and all other expenses must be borne, makes carlot ship-
ments mmposstble.

During the months of April, May, June, July and August, 1041,
the markets—New York, Philadelphia, Pittsburgh, Chicago, Cincinnats,
Cleveland, Detroit, Minneapolis, St. Paul, Dallas, Denver, Ft. Worth,
all requiring a haul ranging from 1419 miles to 3217 miles from the
California shipping pomnts—consumed 4098 cars of California potatoes.

Obviously, carlot shippers cannot undertake delivery of perishable
new crop California potatoes in these distant markets unless reasonable
markup 1s permutted. (Mar. 5) —E. Marx.

We have and will plant altogether m Kern County about 35,000
acres This 1s a slight increase compared with 1942. At least, tlus is
our estimate. Of tlus 35,000 about 3000 acres will be planted in the
mountain area and will not be planted until June The remamder of
the crop, however, will be planted by the 20th of March. We will start
harvesting by the 1st of April in our earlest section, providing the O. P.
A. ceihng price 1s changed If it is not changed we probably will not
harvest any potatoes until the 15th or 2oth of April. Our growers are
attempting to get a graduated price ceiling so as to mnduce the crop to
move to market by weeks, as it has in the past as far as volume is con-
cerned Should the price ceiling remain the same for each month—
April, May and June—then every grower will leave his potatoes in the
ground as long as he can in order to get the greatest yield possible.
Thas, of course, would mean that instead of marketing less them 400 cars



68 THE AMERICAN POTATO JOURNAL [Vol. 20,

per day at our peak we would probably be attempting to market 500
to 600 cars per day. The growers are now attempting to get a price
scale downward from the beginming of marketng For example, $3 25
or higher for the first fifteen days of April; $3 0o for the last fifteen days
of April and so on down to the last week 1n June to $2.50 per hundred.
A commttee is now in Washington attempting to secure some such ad-
justment instead of the present $2.15 per hundred straight across the
board for April, May and June. Many growers here understood when
the first price ceiling of $2 55 was set that this was to be the price -
stead of the recent $2 15 which has been established, so there 1s consid-
erable confusion among the growers of this county.

The crop was planted and 1s bemng planted in fairly satisfactory
condition. Some men are planting when the soil is too wet, and this
probably will tend to reduce the quality slightly. The principal thing
that has kept our estimates at 35,000 acres is that good seed has not been
available for any additional acres. The growers are now finding that
in 1942 they paid approximately twice as much per acre for labor as
they paid in 1941. They anticipate paying more than twice as much
1943 as they paid in 1941. Farm labor wage for common labor today
in this county ranges from 60 to 75 cents per hour, without board or
lodging. Shed operators are paymg from 65 to 8o cents per hour for
grading and packing. Many growers anticipate that this will be in-
creased to at least a dollar per hour in the 1943 packing season. Many
growers are highly concerned over the possibility of not being able to
get their potatoes harvested in 1943. (Mar. 8).—M. A. LiNDsAY.

COLORADO

Colorado has moved about 11,000 cars of potatoes to date and it
is estimated that there are about 2,500 cars left. Most of these will
be moved durmg March and the small remaining supples will un-
doubtedly clean up 1n April. These figures on shipments lead to some
interesting information Colorado has one of the highest potato yields
on record this year and yet these shipments indicate that only 81 sacks
of potatoes were sent to market from each acre planted in the state.
Growers could easily increase the amount sent to market by at least 50
per cent without any increase in acreage, if only the best known produc-
tion practices were followed In a series of meetings, growers have
been asked to set, as their goal, 150 sacks of potatoes from each acre
of potatoes planted.

Certified seed has cleaned up at least two months earlier than usual,
despite the fact that the crop was the largest in history. The supply is
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still short and the San Luis Valley, where it has been our habit to plant
only one-drop seed, will cut more seed than ever before. Last year
six cutting machines were built. These machines consist of six circular
knives, revolving in tanks of boiling water,—for sterilization. The cut
seed is carried on a belt to a sacker at the end of the machine. Women
do most of the cutting and average as high as 40 or 50 sacks per day
each. Six or eight additional machines are required this year and con-
siderable difficulty is being experienced in obtaming priorities from
W. P. B.

Last fall after harvest, many growers declared they would never
plant another potato, because they had so much labor trouble. It now
appears, however, that the same acreage will again be planted, as rota-
tions are set up for potato production. No substitute crop with fewer
problems has appeared and many growers have as much as $20,000
invested in machinery. Most growers now believe that somehow the
labor necessary for harvesting will be provided. (Mar. 10).—C. H.
METZGER.

GEORGIA

Plans have been completed and the seed stock obtained for the m-
creased potato acreage in the state this year. Planting will begin in the
main crop section about the 25th of March and will terminate about the
1oth of April. Indications are that soil and moisture conditions will
be most ideal for good stands. (Mar. 9).—H. L. CoCHRAN.

IDAHO

As it looks now we will have the biggest acreage that the state has
known. I am also making a rash prophecy to the effect that while we
may have a greater total production of potatoes, I am looking for the
lowest yield per acre that we have experienced for many years. My
reason for this statement is that there will be a lot of land planted to
potatoes that was either in potatoes, sugar beets, beans or grain last year
rather than alfalfa, and that owing {o the scaraty of certified seed there
will be a lot of very mnferior seed planted this coming season. Another
factor will be that of Doctors, Attorneys and other non-agriculturally
minded individuals going into the game this season. Of course the
present price of potatoes is good and is practically the same throughout
the country and the promise of high prices next year will surely have
its effect on our 1943 potato planting. (Mar. 10).—E R. BENNETT.
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LOUISIANA

The acreage goal for Lowsiana for 1943 is 47,000 acres in Irish
potatoes. This includes all plantings, commercial, home, and local mar-
kets. In 1942, 175,000 100-pound sacks of seed potatoes came into
Lowsiana This year more than 250,000 100-pound sacks of seed pota-
toes have already entered the state. This will give an indication of the
intended increase compared with 1942. Usually in Louisiana we antici-
pate using 400-600 pounds of seed potatoes to an acre. If the amount
of seed is used as a gwde there 1s an indication that the goal will te
reached this year, or perhaps, shghtly surpassed.

Most of the Irish potatoes have been planted, and some are still
being planted at this time. (Mar 6).—A. C, MoreAU

MAINE

Demand and markets for potatoes that we have dreamed about and
thought would never exist, have lately been very much in evidence
Five years ago we would have regarded present potato conditions as
Utopia But now that we find them, there are a number of unpleasant
situations developing, too.

For example, Black Market operations in selected seed, making it
difficult for the ones who want to play the game straight to do business

We have been faced too, with refrigerator car shortages, labor
shortages, insufficient supply of bags, and one thing or another to cause
trouble and create uncertainty.

Even with the difficulties, however, the state is five thousand cars
ahead of last season, and these have been loaded considerably heavier
than 1n previous years. The old arguments concerning how many pota-
toes Maine will ship, have already started It is a safe estimate that the
shipments will total more than 40,000 cars, but less than 45000 A
good estimate would be half way between

Prospects for next year’s crop are growing brighter, as evidence
accumulates of increased supplies of fertihzer, new machinery and ma-
chine repairs. I would venture now the prediction that we will find
enough fertilizer available, of the new grades, to plant a substantial in-
creased acreage.

Prospects are favorable for at least a 10 per cent increase,—
probably more. The amount of the increase will depend on the supplies
and machines available, a drastic reduction of quotas by the selective

service boards, and last but not least, favorable weather at planting
time, .
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There is a marked change in the policy of the Selective Service
Board here now, resulting from recent legislation and directives from
Washington. Farm labor 1s now exempted, and the local boards are
doing therr best to assist growers in retaining essential labor. It 1s
unfortunate that this was not done earlier but we can be grateful for
the revised policy now in effect.

Regardless of difficulties, and regardless of handicaps of all kinds,
we all have a job to do 1 producing as much food as possible. Taking
part in a global war means tremendous changes in our cvilian economy.
It 1s no wonder some mistakes have been made The miracle is that we
have accomplished so much 1n so short a time. We now have a chance
to do our part here, and make some real contributions to our national
effort

Of interest here 1n Mame and elsewhere among state educational
crrcles, is the appointment of Dean A. L Deering in charge of all Agri-
cultural activities of our University. He will continue as Director of
Extension Service and Dean of the College of Agriculture, and now will
have supervision over the research programs of the Experiment Station,
with Dr Gniffee remaimng as active admimistrative head It is con-
fidently expected that greater coordmation and efficiency will result
from this admnistrative change.

Never have we had bigger demand for seed, both certified and
selected than 1s now true. Black Market operations are responsible
for the selected seed demand since there are no ceilings on this grade
There is a big mcrease m the legitimate demand, too. This indicates
increased plantings throughout the territory that Maine supplies with
seed. (Mar 15).—Frank W. Hussey.

MICHIGAN

Indications are that the acreage of potatoes 1n Michigan this year
will show some mcrease compared with last season. Table stock grow-
ers have purchased 75 to 80 per cent more seed than was purchased
m the state last year. Most of the large commercial growers mtend to
make increases

Growers are not genérally concerned about incentive payments by
the Government The feeling 1s that the only thing standing in the
way of increased acreage 1s the Black Market. It 1s questionable how
much Certified Seed has moved, or will be moved, into table consump-
tion by way of the Black Market, but it is very obvious that a large
amount of good Uncertified Seed, that should be used for planting, is
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finding its way into table stock channels through the Black Markets.
(Mar. 11).—H. A. REILEY.

NEBRASKA

The supply of potatoes in Nebraska is rapidly approaching the
vanishing pomnt on this date (March 13th). Both table stock and seed
potatoes have sold readily since the latter part of February. The price
situation has been hectic, because of Black Market activities in seed
potatoes. As a result of the Black Market activities, somewhat higher
prices have been obtamned by growers, but in all probability, the profits
as a whole, are going to the dealers, who are taking advantage of the
situation. The legitimate dealer, who 1s still handling table stock
covered by price cethngs, under the O. P. A., has been severely penalized
in cases ranging from 25 cents to $1.00 per cwt. Whether or not this
situation 15 brought under control depends upon further actions upon

the part of the O. P. A., which actions have been promused at this time.
The demand for seed potatoes, locally, has been very great since

the latter part of January. The anticipated reduction in acreage at
the time of harvest last fall probably will not develop. At the present
time it appears that growers will plant nearly the same acreage that they
planted in 1942, though slight reductions are in prospect. This apphes
to the commercial planting, as well as to the certified.

In common with most of the country, serious labor difficulties face
the farmer, in addition to facing difficulties in getting repairs or new
machinery.

When the season drew to a close, the potato farmer was finally
getting to the end of his difficulties with the serious frost which occurred
about three weeks before harvest, on the 25th of September. The losses
due to this freeze ranged from 15 to 30 per cent, and the troubles directly
or indirectly connected with this, have continued throughout the season.
‘Within the memory of the writer, this was the worst season encountered
by growers, from an all over standpoint. Despite the poor prospects for
the coming season, it 1s difficult to 1magine that new growers will have
more trouble than they experienced during the last season. (Mar. 13).
—Marx KOEENKE.

NEW JERSEY

New Jersey potato growers have been asked to increase thewr
potato acreage by 25 per cent. In order to meet this quota we will have
to plant 70,000 acres, Or 14,000 more than in 1942. Approximately
154,000 extra sacks of seed and 14,000 additional tons of fertilizer will
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be required to plant this extra acreage Most of our local fertilizer
manufacturers have experienced some difficulty in obtaining nitrogen
or potash, but they are hopeful that sufficient quantities will be received
to enable the growers to plant the increased acreage. The chief bottle
neck right now seems to be labor-—some mixers are so short-handed
that they are afraid they will not get all of the necessary fertilizer
mixed to care for the demands of the potato crop.

Reports from several reliable sources indicate that the potato grow-
ers will increase their planting at least 15 per cent. The greatest in-
crease will be in Burlington County where present indications point to
30 per cent. A fair portion of this increase will be at the expense of
the tomato acreage This will be caused largely by shortage of labor
which must be available for harvesting tomatoes when they are ready
for the market, whereas potatoes may be harvested over a longer
period of time without loss to the crop. South Jersey counties will
increase their acreages only about 5 per cent, whereas Central Jersey's
increase will vary from approximately 15 to 20 per cent. All estimates
may be reduced if the price of seed is allowed to continue to rise, At
the present ttme some dealers are asking $4.50 to $5.50 per hundred
pounds.

Our growers are greatly concerned over the labor situation but
their attitude seems to be that they will take a chance on getting the
crop harvested. In view of the very great need for potatoes they can't
believe that the American people will permit them to rot in the ground

It is anticipated that our planting operations will begin about the
first of April. (Mar. 15) —J. C. CAMPBELL.

NORTH CAROLINA

I have just returned (March., 12) from Eastern North Carolina
where I found growers busily engaged in the completion of their plant-
ings. One large county, with a quota of 7400 acres, was about go per
cent complete and another, with a quota of 3400 acres, about 60 per cent
planted. It is indicated that county goals, generally, will be reached in
the early belt and some exceeded.

Seed is scarce and high, but all growers with whom I have talked
had sufficient seed on hand to complete their acreage. Every one is con-
cerned about the labor situation which is more acute in some sections
than in others (Mar. 13) —M. E. GARDNER.

OREGON

The potato situation has not changed materially during”the past
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month. Our food sign-up, now about 95 to g6 per cent complete, show,
an acreage this year in Klamath county of 12,719 of potatoes as com-
pared with 10,358 on the same farms in 1942. This acreage naturally
shows a substantial increase. There is one proviso of course in this
sign-up, as a portion of this mcrease depends upon the ability of our
growers to secure ammonium phosphate (16-20), which has given such
remarkable results 1n increasng potato yields on the sandy soils 1n this
area.

All of our remaining 1942 potato crop has been taken over by the
Army and shipments no doubt will be completed 30 to 40 days earlier
than usual We have shipped a total of 6,230 cars up to the 1st of
March Our total shipments will possibly not exceed 7,500 acres from
the 1942 crop. The armed forces seem quite desirous of securing all
the Russet potatoes possible for overseas shipment. Thick-skinned as
they are they do not deteriorate in shipping as many other thin-skinned
varieties do.

We anticipate quite an mcrease n certified seed this year. More
rigid rules will be in effect than heretofore, particularly regarding
storing, grading, and tagging certified seed stock. All bins where certi-
fied seed 1s stored will be identified by diagram, posters and other 1denti-
fication means, which should improve our certification work. This dis-
trict is short of competent farm labor and new growers and old growers
who are enlarging their operations find it almost impossible to obtain
any new equipment or other needed supplies. (Mar. 9).—C. A Hex-
DERSON.

PENNSYLVANIA

Pennsylvania’s increase m the 1943 potato acreage allotment 1s
approximately 44,000 acres. Last year our growers planted 167,000
acres The goal for this year was set at 211,000. Since most of this
increase 1s to be absorbed by the larger or commercial grower, 1t 1s
estimated that in order to plant tlus increase, 1t will reque about
1,000,000 bushels of seed potatoes,—assuming that this group of grow-
ers will plant in the neighborhood of 23 bushels of seed to the acre.

Many of our seed growers intend to increase their planting this
year about 20 per cent or more. If our table stock growers through-
out the state expect to make sinular increases, the call for seed will be
tremendous. A number of growers have already reported difficulty mn
locating seed to fill their requirements.

Prices for certified seed have ranged from $1 65 to $2.40 per bushel
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at the grower’s storage. Our growers are not accepting any more
orders, as the supply of seed has been exhausted.

Several weeks ago while driving through Potter County, Mr Craig-
head called my attention to a Beaver colony along Route 6 on the man
road from Erie to New York When it was pointed out to me, I had to
stretch my imagmation to recogmze it. Two weeks later this same
colony had cleared every usable sapling on several acres of ground and
constructed a series of dams and one large colony home. These dams
are on a small mountain stream and one of them 1s not more than 30
feet from the concrete road. (Mar. 12) —K. W. LAUER.

SOUTH CAROLINA

The acreage of Irish potatoes in South Carolina is slightly greater
than that planted mn 1942 It 1s estimated that approximately 85 per
cent of the commercial acreage was planted with certified seed. That
was gratifying, for several years ago at least 50 per cent of the seed
potatoes shipped 1nto this state were non-certified.

Cold mjury was the most obvious complaint of growers regarding
their seed potatoes Tubers that had been frozen were found in manv
carlots In most cars the damage was negligible However, in about 10
per cent of the carlots the percentage of frozen tubers ranged from 2
to-15 per cent. In cases where the damage was negligible the tubers
evidently had been frozen in storage, probably from being exposed to
cold near a crack or opening The damage of most concern occurred
in transit usually m the lower layer of bags in the cars without sufficient
padding.

Scab was entirely too prevalent on a few lots of potatoes. Growers
in this area are especially leery of too much scab on the seed-tubers, for
in recent years scab has caused some growers to lose several cars of
potatoes In 1942 one grower lost the entire crop on approximately 20
acres because of severe scab infection.

Ring rot was not found, or reported, in any of the seed lots, and
net necrosis was also very scarce mn most of the lots. Stem-end brown-
ing was not at all prevalent 1 seed tubers in 1943 1n contrast to being
very noticeable in a high percentage of tubers 1n 1941 and 1942. Some
tubers infected with the late bhight fungus were found mn most lots of
seed this season A considerable percentage of the tubers in several
cars of non-cert:fied Pontiac showed late blight infection.

During recent years our growers have evidenced a willingness to
try newer varieties. An estimate of the percentage of the tctal com-
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mercial acreage that is planted in 1943 with various varieties follow:
Irish Cobbler, 65; Katahdin, 15; Pontiac, 7; Bliss Triumph, 6; Sebago,
3; Green Mountain, 3; White Rose, 74; and Sequoia, % In com-
parison with former years ths indicates a marked reduction n acreage
of White Rose and Green Mountain and a marked increase of Katahdin,
Pontiac, and Sebago.

Favorable weather prevailed durng the planting season and most
potatoes were planted prior to the 2oth of February. No damage from
the low temperatures that existed between Feb. 1 5-18 has been found
or reported The plants are beginning to emerge now (March 12)
which 1s about two weeks earlier thanr normal.—So, here’s hoping that
we are due for an early spring and no more killing frosts. (Mar. 12).—
C. N. CrayTON.

TEXAS

Lower Rio Grande Valley truck crop potatoes escaped serious dam-
age from the three cold waves which swept the South during February.
On the 10th of March the crop was 1n excellent condition and no nsects
and diseases of any consequence were present in the commercial areas.

The acreage planted in South Texas is slightly below the five-year
average, but yields will probably exceed the five-year average by a con-
siderable margin. It 1s hoped that the price ceiling will have a stabiliz-
ing effect on seasonal price levelsiand will encourage growers to spread
harvesting over a longer period of time. Delayed digging should in-
crease yields at least twenty-five per cent, if normal weather conditions
prevail and blight does not become a limiting factor.

Harvesting of Bliss Triumphs, could start during the last week
in March and might extend well into May in the case of white varieties
of the Katahdin type. Because of transportation difficulties, there is an
unusually strong local demand for white-skinned varieties which have
good keeping quality as well as acceptable table quality. (Mar. 10).—
W. H. Frienp.

VIRGINIA

Planting of the early crop of potatoes in Eastern Virginia has been
delayed by cold weather and shortage of seed. Much of the area south
of Accomac County 1s usually planted by the 1st of March, but this
year only a few plantings had been made prior to that date. A few very
early plantings made prior to the 14th of February had to be replanted
because the seed pieces were frozen in the ground. Temperature drop-
ped to fo° on the 15th of February and minimum temperatures were
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below freezing from the 14th to the 1gth of February inclusive. Severzl
other cold periods have occurred since, but’ the soil did not freeze to a
sufficient depth to freeze potato seed pieces that were well covered by
high ridging after planting.

Definite information is not yet available regarding the total acreage
that will be planted All the seed shipped to this area has been planted
and growers are awaiting the arrival of additional shipments to com-
plete their planting. The area below the Eastern Shore peninsula will
exceed the goal. It is expected that the acreage in Eastern Virginia
will be considerably above that of 1942 despite all the handicaps imposed
upon the growers.

The estimated cost of production on the basis of the average yield
for the last five years will be at least $2 50 2 hundred in sacks, F. O. B
loading points The growers know that unless the ceiling of $240 a
hundred 1s raised before harvest time they will produce at a loss should
yields be average or below the average for the past five-year period. Some
of this acreage is being financed by non-recourse Federal Loans which
will protect the grower against loss but does not pay him a profit or
even pay for use of land, equipment, and supervision, if the crop returns
are insufficient to pay off the loan.

Qur growers are patriotically doing all they can to help feed the
nation but cannot continue to do this at a loss. Low ceilings for this
area will eventually wipe out the early potato industry. Truck farmers
cannot hire labor in competition with war industry in the Hampton
Roads area unless the ceilings of potatoes and truck crops are set much
higher than they now are. (Mar. 12) —H. H. ZIMMERLEY.

WASHINGTON

Our certified seed potato growers are just a little bit up in the air
at the present time concerning seed potato acreage for 1943. In the first
place, seed has been sold for commercial production to the extent that
we do not have a supply of seed stock left that is of suitable quality
for seed production to increase our acreage to the place where we be-
heve it should be mncreased. However, we do expect a shight increase
compared with that of the 1942 acreage.

There is a very active demand for seed to be used in commercial
planting and also in back yard garden planting. Certified seed, not
being available for this purpose, there apparently is gomg to be con-
siderable seed planted of distinct inferior quality. (Mar. 6)—Cxmas. D.
GAINES, .
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InTRODUCTION

A new variety of potato should be introduced to the trade only
when it is known to possess merits not present in existing varieties,
for production under specific environmental conditions, or for a specific
need The Mohawk variety was named and introduced jointly by the
Department of Vegetable Crops of the Cornell University Agricultural
Experiment Station and the United States Department of Agriculture in
1942. Because of its desirable shape and ligh starch content, it is
offered to the trade as a high quality baking variety which can be grown
under favorable conditions 1n New York for successful competition with
the Russet Burbank. The latter is very subject to second growth and
other tuber malformations under eastern conditions

1Paper No 251 of the Department of Vegetable Crops, Cornell Umversity

2Professor of Vegetable Crops, Cornell University

3Senior Geneticist, Division of Fruit and Vegetable Crops and Diseases,
Bureau of Plant Industry, Agricultural Research Administration, U S Depart-
ment of Agriculture. 2
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Mohawk is a selection from a cross of Green Mountain by Katah-
din, formerly designated as U. S. D. A. Seeding 46,000 It was de-
veloped at Presque Isle, Maine, as part of the national potato breeding
program sponsored by the Umted States Department of Agriculture, It
has been widely tested since 1935 for yield and quality under diverse
soil and climatic conditions ‘The results have been especially promusing
in New York under conditions favorable to Green Mountain and
Houma. Its foliage closely resembles its Green Mountain parent,
whereas the tubers combmne the high market quality of Katahdin with
the high baking quality of Green Mountan.

CHARACTERISTICS

The outstanding characteristics of Mohawk are (1) dry, mealy qual-
ity of flesh and excellent tuber shape, making 1t especially well adapted
for baking, (2) remarkably high percentage of marketable sized tubers,
and (3) freedom from common tuber defects, such as sunburn, second
growth, nusshape, growth cracks, and deep eyes. In Mame cooking
tests in 1941, 1ts tubers showed about the same degree of dryness as
Green Mountamn., The spectfic gravity of these two varieties ranged be-
tween I.I00 and I.105, with estimated starch equivalents of 18 to 19
per cent. Also in Mame, Mohawk has shown less tendency to blacken
after cooking than Green Mountamn. Of even greater significance in the
Maine tests is the fact that Mohawk has shown no tendency to net
necrosis as a current-season symptom of leaf roll, which tuber defect is
very serious in Green Mountain. Quality tests made by the New York
State College of Home Economics on the 1939 crop grown both on the
Sassafras silt loam soils of Long Island and the Lordstown silt loam
soil near Ithaca, N. Y., resulted in ranking Mohawk among the mealiest
varieties.

With respect to disease resistance, this new variety is resistant to
nuld mosaic and fo net necrosis due to leaf roll. In this it resembles its
Katahdin parent. It is susceptible to leaf roll and to date there 1s no
evidence that it is resistant to either scab or late blight In a compati-
son of 16 varieties grown on muck in Wayne County in 1942, Mohawk
showed less tipburn injury than any other varieties except Sequoia and
Katahdin, and less flea-beetle injury than any other varieties except
Sequoia and Houma In the tests at the Bureau of Plant Industry
Statidh, Beltsville, Maryland, 1t was not quite as resistant to hopper-
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Ficure 1—Mohawk: smgle tuber showing oblong-fattened shape, flaky skin,

burn as Sequoia but much more resistant than Irish Cobbler and
Trumph.

ADAPTATION

During the 8-year period 1935-'42, inclusive, Mohawk has been
systematically tested on heavy and light soils, on muck soils, and under
widely differing ranges of soil moisture and seasonal temperatures.
Yields show 1t to be tolerant of varying conditions of seasonal rainfall,
but on the heavier soils the tubers tend to lose their normally regular
shape It 1s best adapted to the Lighter soils, to muck, and to the cooler
regions found in northern New York and the lugher altitudes elsewhere.
The plant sets relatively few tubers, a high percentage of which reach
marketable size. It matures in approxmmately the same period as Green
Mountamn and usually a httle earlier than Katahdin in New York.

Yierp TEsTs

Mohawk has been tested for yield on the Aroostook Farm, Pres-
que Isle, Maine, from 1935 to 1942, with the exception of 1938. Jn these
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tests, yield data were obtained for six replications of 25-hills each grown
in randomized blocks. More extensive tests of Mohawk 1n comparison
with other varieties have been made in New York State at the Cornell
Agricultural Experiment Station, Ithaca, since 1935, and in a number
of county tests since 1937, with the exception of 1941.

The average yields of Mohawk and the percentages of U. S. No. 1
tubers produced in the Maine plots are shown in table 1.

The data in table 1 indicate that on the basis of a 7-year average,
Mohawk significantly outyielded Houma, Katahdm, and Sebago. It
was 1n the same class as Chippewa but was outyielded by Green Moun-
tam. Mohawk also produced a lugher percentage of U S No. 1 tubers
than any of the other varieties.

Yield trials, carefully replicated, have been made at Ithaca, N Y,
since 1935 to compare with all of the commercially important varieties
grown in that state With the exception of Rural and sometimes Green
Mountain, the seedstocks tested were provided by the United States De-
partment of Agriculture and shipped from Aroostook Farm, Presque
Isle, Maine. Although other new varieties and seedlings were included
annually 1n these tests, yields from only the established varieties are re-
ported here. The yield results for the Cornell trials for the years 1935
to 1942 nclusive are shown 1n table 2.

In the tests at Ithaca, Mohawk significantly outyielded Chippewa
and Katahdm, approximated the yields of Green Mountain and Houma,
and was significantly outyielded by Sebago and Rural. As in the Maine
trials, Mohawk averaged a ngher percentage of No 1 size tubers than
any other variety.

During the years 1937, 1938, 1939, 1040, and 1942, Mohawk was
tested for yield in comparison with the six important mid-season and
late varieties in many different counties Samiples of the same seed as
that tested at Ithuca were sent to each county and by cooperative ar~
rangement with the farm bureaus planted according to a uniform plan.
No Mohawk seed was available for mclusion m these tests m 1041 For
the 5 years a total of 56 yield trials was made. The number of county
tests made each year, the annual average yields, the unweighted 5-year
average, and the weighted average vield of No. 1 size potatoes for the
56 tests are reported in table 3

On the basis of either the 5-year averages or the weighted averages
for the 56 tests, vield differences among these seven varieties are, in
most instances, not significant. The data in table 3, however, indicate
that Mohawk was outyielded by none of the other six six varieties and

that it significantly outyielded Chippewa, Katahdin, and Rural,
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AVAILABILITY OF SEED STOCK

Foundation seed stock of Mohawk will be multiphed by growers
in New York and Mame 1n 1943, but no certified seed will be available
until the spring of 194.

SUMMARY

The Mohawk variety of potatoes (U. S. D. A. Seedling 46,000)
originated in Maine from a cross between Green Mountain and Katahdin.
Since 1935 1t has been tested for yield and quality under various sets of
environmental conditions. Results have been promising in New York,
especially in sections favorable for Green Mountain and Houma. Mo-
hawk combines the high market quality of Katahdin with the high bak-
ing quality of Green Mountam. It produces Ingh yields of mealy
fleshed, regularly shaped, somewhat elongated, tubers. It is resistant to
mild mosaic and moderately resistant to tip burn, flea-beetle injury, and
hopperburn. Its tubers, so far, have not shown net necrosis. It is
offered to the trade in New York State as a high quality baking variety.

LATE BLIGHT OF POTATOES IN COLORADO
L. A. Sceaar axnp 'W. C. EpMunpson?

Dwision of Fruit and Vegetable Crops and Diseases, Bureau of Plant
Industry, Agricultural Resecarch Administration, U. S. De-
partment of Agriculture, Grecley, Colo.

Late blight, caused by the fungus Phytophthora infestans (Mont)
de Bary, has been one of the limiting factors i the production of pota-
toes m the cool and moist areas of the world, but very few reports of
serious, or even hight damage, have come from the more arid sections
that are relatively free from fogs, heavy dews, and rains during the
growing season. Kreutzer and McLean (1) reported late blight as oc-
curring in the potato fields of northern Colorado during the season of
1941, and that some damage was observed in stored tubers. The disease
was also noted by the present writers on vines in the early crop area
near Gilcrest, Colorado, the first week of July, 1941. These small infected

1AsYociate pathologist and horticulturist, respectively.
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areas were always confined to low wet places in the fields. No tuber
rot was noted at harvest time, and the disease was considered. of no
great importance,

In 1942 late blight appeared in several early-crop fields during
the latter part of July, but again no tuber rot was noted during harvest,
which occurred throughout August.

In the northern potato-growing area of Colorado, vine infection
was first noted in the late potato crop on the 12th of August. Small areas
of infection were noted in many fields by the 2oth of August. By the
joth of September the disease was present in practically all fields.
Heavily infected spots were small in area, and the larger part of most
fields showed less than 1 per cent of the plants with vine infection.
Soon after the late blight was noted in August, growers were advised to
spray or dust with recommended copper compounds A few growers
did spray or dust, but others did not consider that the light vine in-
fection warranted the use of control measures. Most fields, however,
had received from two to four applications of lime sulfur and zmc ar-
senite, a combination spray for psyllid and flea-beetle control.

On the 1oth of September a field showing only a few infected leaves
on widely separated plants was examined for tuber rot, and decayed
tubers were found under plants that had no vine infection. Six of the
20 hills dug at random in an area of a field with no evidence of vine
infection showed tuber rot Infected vines were found for a distance of
30 to 40 feet up the rows Several such cases were noted. The great-
est amount of tuber rot was found at the lower ends of the rows where
the soil was wettest. Exceptions were noted, and in one case heavy vine
infection occurred at the upper end of a large field and tuber rot de-
creased as the distance from this infected area increased. Upon care-
ful examination of the hills in many fields it was noted that as a rule the
heaviest rot occurred 1n the tubers lowest in the hill and in those near-
est to the irrigation ditch. This indicated that the conidia were dis-
tributed by the irrigation water, rather than carried to the surface of
the tubers by rain.

At harvest, beginning in late September, many rotted tubers were
found in fields showing only light vine infection Heaviest tuber rot
was usually found at the lower ends of the rows where irrigation water
had stood and where vine growth was usually heaviest. In several cases
the lower one-fourth of a field showed about go per cent tuber rot.
Vine infection, however, was not always severe at the lower ends of
the rows, and in some cases heavy tuber rot was found under plants
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free from vine infection. The light vine infection, in most cases, did
not seem to warrant the heavy tuber rot found.

There is little doubt that the practice of irrigation adds to the late
blight problem. Water running down the rows during the time that
conicia are being produced furnishes an excellent means of dissemi-
nation. In several of the most severely infected fields observed the
growers irrigated at night and during the early morning hours, when
conidia were most likely to be produced.

Colorado summers are usually characterized by hot dry days and
cool dry mights These conditions do not ordinarily favor the appearance
and development of late blight. The temperature, humidity, and rain-
fall data indicate that the 1942 season was fairly normal and although
temperatures were well within the range 1n which Phytophthore infes-
tans can develop, the warm days would normally preclude an epidemic
of late blight. During August, however, fogs occurred on 8 different days,
often lasting from early morning until midday. These fogs extended the
high relative humidity period on these days and provided ideal con-
ditions for infection.

Harvesting and storage of the late-blight-infected potatoes in the
northern Colorado area in 1942 constituted a real problem A part of
the crop was of the variety Bliss Triumph, and since this rot is difficult
to note on a red tuber, the pickers, unfamiliar with the disease, failed
to leave the infected tubers in the field, High prevailing temperatures
during the first few weeks of storage made cool storage impossibie
Soft-rot organisms invaded the blight-infected tubers and caused a
rapid breakdown in many storage cellars. Most of the seriously rotted
lots were sorted previous to the 1st of December, and approximately 15
per cent of the commercial crop was lost.

The winter of 1941-'42 was one of the coldest on record, but a
heavy snowfall prevented the freezing of the sol, and many volunteer
potato plants were noted m the spring of 1942. Some of these may have
provided the initial infection for the 1942 epidemic.

LITERATURE CITED

(1) Kreutzer, W. A. and McLean, John. 1942, First report of late blight of
potato in Colorado Plant Disease Reporter 26 (4): o1



AN EVALUATION OF SLUDGE-ACID AND ALKYLATION-
ACID SUPERPHOSPHATES AS SOURCES OF
PHOSPHORUS IN POTATO FERTILIZERS

(Field Studies in Maine, New Jersey, Pennsylvania, and Virginia)?
B. E. Brown?

Duvision of Fruit and Vegetable Crops and Diseases, Bureau of Plant
Industry Station, Beltswlle, Md.

J. C. CampBELL?
New Jersey Agricultural Experiment Station, New Brunswick, N. J.
ArTHUR HAWKINS*
Maine Agricultural Experiment Station, Orono, Mane
G. V. C. HougELAND?
AND
K. D. Jacos?®

Diznsion of Soil and Fertilizer Investigations, Bureay of Plant Indusiry
Station, Beltsvlle, Md.

INTRODUCTION

That sulphuric acid is indispensable to our war effort is evidenced
by the need for large quantities of the acid in the production of many
materials essential to the prosecution of modern military and naval
operations. According to the Bureau of the Census, the domestic pro-
duction of sulphuric acid 1n 1939 was equivalent to 7,615,023 short tons

1Conducted cooperatively by the Maine, New Jersey, and Pennsylvania Agri-
cultural Experment Stations; the Virgima Truck Experiment Station; and the
Divisions of Fruit and Vegetable Crops and Diseases, and of Soil and Fertilizer
Investigations, Bureau of Plant Industry, Agricultural Research Admimstration,
U. S. Department of Agriculture.

2Respectively, senior biochemist and associate soil technologist, Division of
Fruit and Vegetable Crops and Diseases, and semior chemist, Division of Soil and
Fertilizer Investigations, Bureau of Plant Industry

3Assistant plant pathologist, New Jersey Agricultural Experiment Station.

4Assistant agronomist, Maine Agricultural Expermment Station.

5The writers wish to acknowledge the helpful cooperation of Amos H. Fletch-
er, Aroostoock County, Mame, Spencer Perrine, Middlesex County, and George
Probancoz Momno'ntl'_l County, N. J; and Milton D Leiby, Leligh County, Pa ;
who, besides furnishing land, looked after essential details, such as preparing the
land, supplying teams, cultivating and spraying, and assisting at harvest time Ac-
knowledgment is also made of the helpful cooperation of A L Hacker, county
agricultural agent of Lehigh County, Pennsylvania. ¢
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of material contaming 62.18 per cent of H,SO, (50° Baumé), of which
the chief use (1,908,889 tons) was in the manufacture of superphos-
phates. In peace time the other principal uses of sulphuric acid are: in
the manufacture of petroleum products, chemicals, iron and steel, coal
products, other metallurgical products, pamnts and pigments, rayon and
cellulose film, explosives, and textiles.

The defense and war programs have occasioned tremendous in-
creases in the demands for sulphuric acid for nearly all uses, especially
for the manufacture of explosives. From an agricultural standpoint, it
is estimated that the quantity of sulphuric acid used in the domestic
manufacture of superphosphates in 1942 exceeded the equivalent of
3,000,000 short tons of 50° Baumé material, an increase of more than
50 per cent over the consumption in 1939. Fortunately, it has been
found possible thus far to avert serious shortages of sulphuric acud by
making full use of existing plant capacity, by building new plants, and
by utilizing the spent and waste acids resulting from the manufacture
of certain products.

PrODUCTION 0F SUPERPHOSPHATE WITH SPENT ACIDS

Jacob (2)¢ states that in 1940 and 1941 quantities of ordinary super-
phosphate equivalent, respectively, to 163,700 and 207,596 short tons of
material containing 16 per cent of available P,O, were made with spent
and waste sulphuric acids from the manufacture of explosives, petroleum
products, pigments, dyes and alcohols; from metal refining and treating
plants; and from certain chemical-treatment processes. In 1942 a far
larger quantity of superphosphate was made with acid from such
sources In addition to these sources of acid, it 1s anticipated that in
1943 and subsequent years there will be considerable quantities of spent
sulphuric acid available from the manufacture of so-called alkylation
fluid for use i the production of high-octane gasoline,

The spent acid from the manufacture of alkylation fluid, like the
so-called sludge acid from the refimng of petroleum products,” contains
alkyl sulfates which, when hydrolyzed with water or steam, yield a solu-
tion of sulphuric acid and a residue of hydrocarbons. The separated
acid, as well as the superphosphate made therewith, is dark in color
and has a pungent odor somewhat different from that of the sludge acid
from petroleum refining.

8Jtalic numbers in parentheses refer to “Literature Cited” at the end of the
paper.

TThe characteristics of the sludge acid and its use in the manufacture of sup-
erphosphate have been discussed briefly by Brown, Jacob, and Reid (1).
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In view of the likelthood that important quantities of spent alkyla-
tion acid will be available to the fertihzer industry, it seemed desirable
to conduct greenhouse and field tests to determine the effects on plant
growth of superphosphate made with this acid. This paper reports the
results of field tests on potatoes made in 1942 in several important
potato-producing areas with alkylation-acid superphosphate and with
sludge-acid and clear-acid superphosphates.®

PrEVIOUS INVESTIGATIONS

Brown, Jacob and Reid (I) have reported results of pot-culture
studies with barley, millet, oats, and sorghum, grown on Norfolk loamy
fine sand (pH 354), which indicated, in general, that superphosphates
made respectively with sludge and clear sulphuric acid were equally
effective in promoting plant growth. In mitrification experiments, con-
ducted 1 conjunction with these pot tests, sludge-acid superphosphate
had no adverse effect on the nitrification.

In Russia, Kalinkin and Iakushkin (3) have indicated that phos-
phorite treated with spent sulphuric acid from the manufacture of
nitrotoluene and from the purification of naphtha gave products which
were equal in nutrient efficiency to superphosphates produced with acids
from other sources. 'W. J. Reid, Jr. (4), studied the effect of fertilizer
treatment on seed-corn maggot injury to spinach seedlings. He reported
that a fertihzer contamning sludge-acid superphosphate gave greater
yields of spinach than a similar fertihzer containing clear-acid super-
phosphate To some degree this effect may have been caused by the
greater repellent action of the sludge-acid superphosphate against the
maggots.

ResuLts oF Fierp TrsTs?

In establishing the field studies two plans were followed: (A) To
conduct tests in cooperation with potato growers; (B) to conduct tests

8The a]kégxtion—acxd superphosphate was kmdly supplied by the American
Agnicultural Chemical Co., Eost St Louis, Ill. It was made expermmentally by
treating Tennessee brown-rock phosphate with a mixture of equal parts of alky-
lation and clear acids. The superphosphate contamed: total P,0,, 1990 per cent;
water-soluble P,0,, 1473 per cent; available P,0,, 1718 per cent

The sludge-acid superphosphate was a commercial material made from Florida
pebble rock, It contained 2040 per cent of available P,0,.

The clear-acid superphosphate used in the tests on the Amos X Fletcher
farm and the Aroostook Farm, Aroostook County, Mame, was made from the
same rock as the alkylation-acid superphosphate It contained: total P.O,, 19.60
per cent; water-soluble P,O;, 1530 per cent; available P,0,, 1774 per cent The
clear-acid superphosphate used in the other tests was made from Florida pebble-
rock and contained 10.80 per cent of available PO,

9The resylts of field tests and greenhouse tests on crops other than potato will
be reported in subsequent papers *
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on Experiment Station land. The various field tests were established,
and yield and other records obtained, under the supervision of Experi-
ment Station and Bureau of Plant Industry representatives. The
fertilizer was applied by machine in conjunction with planting the seed.
The prescribed method of fertihzer placement was an individual band
2 inches on each side and slightly below the level of the lower plane of
seed piece. Owing to local conditions there was some variation in the
fertilizer analysis and rate of application, Specific fertilizer analyses,
rates of application, and other essential information, are given for the
individual locations. Conditions surrounding the various tests are
given in table 1; actual yields, in table 2,

Discussion

The results recorded 1n table 2 require very little discussion. An
examination shows clearly that all the superphosphates were just about
equally efficient as sources of phosphorus in potato fertilizers. As a mat-
ter of fact, the yields were so close together that statistical analyses
brought out no significant differences. No differences were noted in
vine growth during the growing season.

SUMMARY

Since uncontaminated sulphuric acid is in great demand for many
war as well as peacetime materials, information on the value of spent
sulphuric acid as a material for treating phosphate rock is desirable.

Thwo spent sulphuric acids that are available for this purpose are sludge
acid from the refining of petroleum products and alkylation acid from
the manufacture of so-called alkylation fluid for use in the production
of high-octane gasoline Superphosphates made from the three types
of sulphuric acid—clear, sludge, and alkylation—were used as sources
of phosphorus in potato fertilizers and compared in eight field tests in
Maine, New Jersey, Pennsylvania, and Virginia These various tests
have indicated that fertilizers formulated with the spent-acid super-
phosphates are capable of producing as high yields of potatoes as super-
phosphate made with clear acid.

LiTerATURE CITED
I. Brown, B E, Jacob, K D, and Reid, F. R. 1042 Plant culture and nitrifi-

cation studies with sludge-acid superphosphate. The American Fertilizer
96:7, 5-6, 24, 26.
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2. Jacob, K. D. 1042. Analysis of the production of ordmary superphosphate in
the United States in the calendar years 1940 and 1941 The American
Fertdizer 97:2, 5-8, 24, 26, 3, 811, 24, 26; 4, 10-11, 26, 27; 5, 0-I1, 22,

3. Kalinzlé,n, S I, and Takushkm, I V 1914 Superphosphate of different kinds
in sand cultures. Ann Inst Agron Moscow. 19:233-240 (from abstract

in Chemical Abstracts 8:773) .
4 Reid, W. J, Jr. 1036 Relation of fertilizers to seed-corn maggot mjury to
spinach seedlings. Jour. Econ. Entomol. 29.973-980

SECTIONAL NOTES
CALIFORNIA

On the West Coast, we have, at the present time, the most pro-
nounced shortage of potatoes that has ever been experienced in this sec-
tion People stand in line waiting for the new arrivals—and all the
stores are empty.

It is hoped that OPA rules will be amended where another season
some reserves may be created when the old crop cleans up too fast—
and the new crop is delayed—such as happened 1 many sections this
season.

The OPA should provide for the necessary increase in price to take
care of actually paid-out cold storage charges as the present graduations
are insufficient to take care of the actual expense, shrinkage, handling
and storage.

The Carload Distributors’ function of creating a cash market for the
growers and assuming the transit risks should be recognized by OPA
and proper provision made to keep this important Branch of Distribu-
tion in the picture.

Growers in the western states are again showing their patriotism by
increasing their potato acreages, and, with favorable growing conditions,
the present acute potato shortage will be helped very greatly as the on-
coming crops start moving.

Although it is true that a large percentage of the early crops were
planted without full realization of ceiling prices, it is hoped that the
Growers’ confidence be maintained by ceilings which are generally ggc-
ognized as adequate and fair and by such amendment in regulations
as seem to be called for.

So far, no ceiling prices have been released for crops maturing after
the goth of June.
Growing condrtions at present are favorable but there is considera-
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ble uneasiness m regard to the labor situation and there is also some
question with regard to car supply.

The movement of potatoes from Kern County promuses to be very
heavy during May and June. (Apr.6). E. Mazrx.

FLORIDA

The potato crop at Hastings, Florida, was severely damaged by
freezes during February and the early part of March. The tempera-
tures recorded on the dates when these freezes occurred are as follows:

Feb 15 ... . ...... 25° Feb 28 ............ 25°
Feb 16 ....c....... 26° March 4 ...cvvnenn. 26°
Feb. 17 vovvivnnn... 25°

Approxmmately 2,000 acres of potatoes were planted in December
and dunng the first week of January they were ruined. The fields
have been plowed up and planted to other crops. In the remaming 12,-
500, stands were greatly reduced in fields planted prior to the 15th
of January, but in those planted durmng the last 10 days of January, the
potatoes returned to almost perfect stands. The growth of the crop has
been delayed about one month by the freezes, and digging will not start
until the 10th or 15th of May

At present, in practically all fields, the plants have a good color and
are growing rapidly. Late blight has appeared in the Bliss variety which
was used to replant the Katahdin and Sebago fields that were plowed
up as a result of the low temperatures that occurred on the 15th and 17th
of February.

If weather conditions continue to be favorable for growth for the
next 30 days, good yields of potatoes should be produced in fields that
have good stands of plants. (April 13). A. H. Eppins.

The potato season in the Homestead section terminated during the
week of the 5th of April. Approximately 5,000 acres were grown this
season as compared with 4,500 acres in the 1941-’42 season About 95
per cent of the acreage was planted to the Bliss Triumph variety, with
the remainder planted almost entirely to the Pontiac variety.

« Northern-grown, certified seed was used generally with most lots
showing traces of late blight tuber rot upon arrival. Considerable im-
mature seed arrived early 1n the season and much of this showed evi-
dence of rough handling and of Fusarum infection upon arrival. Warm
weather during storage prior to planting, coupled with lack of adequate
storage facihities, caused rapid advancement of the decay and a shrink-
age as highsas 20 per cent in some lots of seed.
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Potato late blight was the most important fohage disease as usual,
killing unsprayed tops 60 to 65 days after planting. Howev:er, most of
the growers were able to spray or dust regularly with little interference
from rains and the control of late blight generally was excellent, Con-
trol was as effective with the fixed copper sprays as with bordeaux mix-
ture and copper-ime dusts, and, as m past seasons, chemical mjury of
the foliage was more severe following the use of fungicides containing
lime. In experimental test plots, yields were higher and spray injury
less where Cuprocide or Copper-Hydro were used as fungicides through-
out the season than where bordeaux mixture was used. Late blight
tuber rot was generally negligible in the harvested crop.

Conditions were favorable for growth up to the occurrence of a
frost on the 15th of February, which caused some damage to potatoes
planted after the 1st of December, 1942. Fotatoes planted prior to the
25th of November, were generally mature or nearly so at the time of the
occurrence of this frost Injury from aphids was less than during the
previous season, as was wireworm and Diabrotica larval damage to the
tubers. Bacterial ring rot was found mn only one field planted to a
single lot of seed that evidently was infected at planting time. Losses
from this disease were estimated at 25 per cent for this field of 70 acres.

Yields were quite satisfactory, as a whole, ranging from 200 to
300 bushels per acre. The weather was cool and dry during harvest
so that very hittle trouble was experienced from transit diseases. Labor
was adequate during the season but growers, in general, were forced to
pay a higher rate for practically all classes of labor. (Apr 15).—G. D.
RuEeHLE.

GEORGIA

In the early potato section of Georgia the crop is making rather
slow progress on account of the recent cold weather and excessive rain-
fall. Approximately 3,500 acres of commercial early potatoes have been
planted in the state this year.

Unfavorable weather conditions 1 North Georgia have slowed down
planting operations to a point where they will be completed from a week
to ten days later this year than is usual for this area. (April 9).—H. L.
CocrrAN.

LOUISIANA

Having recently made a tour of our commercial Irish potato area,
I would state that the crop is growing well and is in fine condition. A
few scattered plantings suffered from frost injury in Marchy and these
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probably will produce lower than normal yields. There were also
some fields that had to be replanted because of excessive rain, and some
of these fields have highter than normal stand. These cases are scat-
tered, however. Farmers are worrying about available labor to harvest
the crops which should start moving in early May. The price support
and ceiling schedules are fixed for Louisiana potatoes at present at $2.35
f. o b. cars for U S. #1 grade, and a ceiling of $2 50 per 100 Ibs on
this grade. Other grades have support and ceiling prices corresponding
with the grade, Farmers think the ceilings on all of the grades are too
low. (Aprl 8).—A. C. Morsau.

MISSISSIPPI

The latest commercial acreage report for Mississippt potatoes is
5,700 acres, or an mncrease of go per cent compared with that of 1942.
A shortage of seed potatoes prevented a still larger increase in acreage.

Damage from frost during the early part of March was apparently
neghgible as few potatoes were up at that time. Though the crop is
a little late it shows a fair stand and is growing nicely Ideal weather
condrtions have existed for the past ten days. (April 8) —J. V. Pace.

NEBRASKA

The prospects for a potato crop in Nebraska have brightened ma-
terially with good ranfall during the last few days. This territory had a
rather mild winter, and even though there was a substantial amount of
snowfall, it was dry and windy the latter part of the winter, which car-
ried off much of the moisture in the top soil. Over a period of 60 years
in which weather records are available, the prospects for summer mois-
ture are brighter when good spring moisture is obtained. Conversely, if
the spring is dry, the summer is more likely to be dry. For this reason,
Nebraska growers feel that their prospects are very good for this coming
year.

The demand for seed potatoes has been extremely active, and prac-
tically all classes of seed potatoes have been exhausted. Of course, the
demand for table stock was good, along with the seed demand. As a
matter of fact, some of the growers were actually grading out cull piles
that had been discarded, in an effort to recover more table stock.

The acreage of potatoes, both Certified and commercial, will proba-
bly increase over last year. The Nebraska main crop area fell down in
1ts acreages during 1942, below the acreage planted in the previous year.
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Whether we recover this acreage reduction, depends entirely upon the
supply of seed If the seed now in the hands of growers 1s kept n good
condition until planting time, and the growers are economical 1n plant-
ing, a farrly substantial acreage could result. In view of the scarcity of
seed, as well as its high price, this 1s very likely to take place.

The labor situation with the potato farmer has eased somewhat
since last fall. During the past year, several defense plants and military
air bases that were being built in the area or nearby, used practically all
of the man power usually available for farms. That, in addition to the
drafting of men from the farm, resulted n a very critical situation. Some
of the Nebraska growers are in a position to utilize Japanese labor. In-
dians. who have previously assisted 1n the potato harvest, are now found
domng general farm work, and the farmers report that they are quite sat-
isfactory. Of course, the whole situation is not so satisfactory as it has
been in the past, but by making numerous adjustments of one kind or
another, the farmer seems to be able to look with some assurance of
handling the routine labor situation with a fair degree of satisfaction.
The extra labor necessary for harvest and peak periods will probably be
forthcoming, at least, we have the assurance that many agencies are
concentrating on this problem.

The lack of certain types of machinery or repairs for this machin-
ery, is causing a bottleneck in many places. Since practically all of the
farming operations in this area are dependent upon machinery, this is a
very important phase of the entire program. (April 12).—Marx
KOEHNKE.

NEW JERSEY

Approximately 65 per cent of New Jersey’s potato acreage is now
planted, despite an abnormally cold spring. The growers in Burlington,
Cumberland, and Salem counties have planted from 8o to 9o per cent
of their acreage, whereas those i the central part of the state have from
50 to 60 per cent of their acreage planted. It favorable weather pre-
vails, the commercial acreage will be planted by the 24th of April
However, most of our small garden plots as well as our North Jersey
plantings, will not be completed before the 8th of May.

Growers have been able to obtain adequate supplies of seed and
fertihzer until the past week. Some dealers, at present, are not able to
supply their fertilizer demands and the seed supply is also very limited.
It is believed that some growers may not be able to plant their intended
acreage because of insufficient supplies of seed and fertilizer. Some
very inferior seed is being planted where certified seed is net available.
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Supplies of table stock are practically non-existent and some good seed
has been sold for table stock,—aggravating the seed situation. Some
seed was frozen in the ground last week when, in some localities, the
temperature dropped to 15° F. The damage is believed to be very
slight, however, and will not affect the stands materially. Despite these
handicaps the acreage will probably be 15 to 20 per cent greater than
that of last season. (April 14).—]. C. CAMPBELL.

NORTH CARCLINA

North Carolina growers have planted 35,200 acres in the early belt.
This is a 16 per cent increase above the January anticipated acreage;
10 per, cent greater than the 32,000 acres grown in 1942; and 5 per
cent greater than the average for the past ten years. All counties, with
the exception of two, show substantial increases.

Planting was prolonged to a greater extent than usual, but most
of the crop was planted under favorable conditions. Reports indicate
earliest plantings coming up to good stands, and present prospects are
favorable.

“On April 4 a frost which killed the plants about one inch under
the ground occurred m the Aurora section. Most fields were up to
approximately 75 per cent of a stand. They are just coming out again ”

More injury may occur tomght. “Old Man Winter” seems re-
luctant to release his strangle-hold on the Southland. He certainly has
“dished-it-out” this spring.

Planting has been somewhat delayed in Western Carolina because
of extremely unfavorable weather conditions. The bulk of the crop 15
usually in the ground by the 15th of April. (Apr. 14)—M. E. Garo-
NER.

OREGON

Due to emphasis on potatoes as a war crop we are stepping up
from 36,000 to 50,000 acres. This is the largest increase (in percent-
age) recorded for any of the important potato-producing states. The
varieties m Eastern Oregon and in Western Oregon will be mostly
Netted Gem and Burbank. There will also be a large increase for
summer shipment from Malheur county in the southeastern corner of
the state. This area is about 500 miles away from Portland, our only
large city, and it 1s our only summer-shipping section.

With three dehydrators running day and night on a 24-hour basis,
and application in the hopper for six or seven more, it is likely that
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next year o respectable part of our crop will go the dehydrator route.
This process has been improved lately, the product is better and it is
made more cheaply. These dehydrated potatoes are packed into sealed
cans resembling a 5-gallon tin gasoline can and they are not available for
civilians. Lend-lease takes the whole tlung for the army. The product
is excellent for mashed potatoes and various other potato dishes. It
resembles macaroni more than anything else I can think of, but the
“worms” are smaller and are solid

The largest dehydrator 1 the country is at Caldwell, Idaho,—just
across the Ine from Oregon. It 1s designed to take 10 or more cars of
potatoes per day. At present prices, dehydration is reported to be im-
mensely profitable. Operators, however, must face the prospect that
after the war their plants may be worthless.

In our Klamath area a sack of 16-20 will ordinarily produce from
25 to 30 sacks of U. S. 1 potatoes Originally we were allotted only 69
per cent of last year’s supphes, which, m the face of our expanded pro-
duction meant that we would have only 50 per cent of our needs for ni-
trates There has been some modification recently, after much wrang-
ling. The A and B classification for fertilizer sales 1s not working very
well. Some distributors, who happen to have no growers of Class A
crops among their customers, are getting plenty of fertilizer for grow-
ers of Class B crops. Potatoes are Class A, and since there are no
Class B crops 1n our main potato areas, the distributors there are very
short

We have been having more or less of a potato famine in recent
weeks. The army has taken nearly all of the No. 1’s and part of the
No. 2’s. That left culls and a few No. 2’s for civillans. It has not been
enough. Probably there has been some bootlegging of seed for table use
at prices far over the ceiling. This has not been extensive, however,
because prices for seed are very lugh and most consumers won't pay 1t,
even if they were willng to buy under false pretenses. Part of the
fault was caused by the rather asinine price ceiling structure, whereby
potato ceilings dropped after April. Naturally, farmers crowded their
marketings in order to run no chance of a glut in April. We are as-
sured that this will be corrected another year,

Although our seed growers do not plant in western Oregon until
July and in eastern Oregon until May, it is already rather certamn that

we will have expanded acreage entered for certification (Apr g).—E.
R. Jackaran.
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OREGON

It looks now as though the Klamath district will increase produc-
tion about 40 per cent over that of 1942. The total acreage to be planted
this year should be 1 the neighborhood of 23,000 acres, which is an all-
time high for this district. Our seed potato supply is rather short at
present.

The labor situation 1s not good, and our season to date has been
very good, with prospects of earlier than usual planting. Interest in
certified seed is increasing and we believe that our acreage will be
greater than last year. (April 8).—C. A. HENDERSON.

PENNSYLVANIA

The seed potato situation in Pennsylvania is getting quite serious.
Our own growers have been sold out for quite some time and dealers
who have been handling seed grown outside of Pennsylvania, are also
unable to supply the demand. Most of the seed shipped into Pennsyl-
vania comes from Maine, Miclugan, New York and North Dakota.

Although most of the commercial growers booked their seed n suf-
ficient time to supply their needs, the small grower in many cases has
not been able to get seed. Secretary of Agriculture Miles Horst, has
appealed to the Victory Garden planter not to mnclude potatoes mn their
garden this year. Since potato growing is a more specialized enterprise
than growing the common garden vegetables, the Secretary pointed out
that the farmer potato grower would likely be able to secure better re-
sults with the same amount of seed.

One reason for the heavy demand for seed this year, and why the
smaller grower is without seed, is because of the serious Late Blight in-
fection of 1942. Many small growers lost practically their entire crop
and are now buying potatoes to eat. The A.A.A. has sent representatives
to Maine to locate seed for these growers and for those who were un-
able to secure planting stock. Approximately 20,000 and 25,000 bushels
of seed will be brought into the state as a result of therr efforts. (April
14th) ~—K. W. LAUER.

SOUTH CAROLINA
Most of the potatoes in the coastal area of South Carolina showed

good stands by the 22d-23rd of March, when, m approximately 50 per
cent of thefields, frost killed the plants to the ground. Plants in other
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fields were injured less severely,—a few fields escaping damage alto-
gether. Following the frosts of the 22d and 23rd of March, the plants
grew out so that they were eligible to be mjured by another frost which
came on the 2d of April. The injury from this frost ranged from light
in some fields, to very severe m others. The frosts have delayed the de-
velopment of the crop from two to three weeks.

Very little seed-piece decay has occurred this season. (April 9).—
C. N. CravTon.

SOUTH DAKOTA

The potato planting will start about the 16th or i7th of April.
In South Dakota the indications are that the certified acreage will
be increased at least 50 per cent, which will make the acreage be-
tween 3,500 to 4,000 acres this season. Growers have kept good seed
and some foundation stock has also been shipped to us. There is suffi-
cient labor for planting. Large operators take their crew and uncut po-
tatoes in the field and cut the potatoes as they are planted. The old
stock is well cleaned up with practically no certified seed available for
sale at the present time. A few lots of seed raised from certified stock
in 1042 can still be purchased but it will all be used locally. Growers
are very optumistic over the potato deal this year and now that assurance
has been given that the incentive payment on potatoes will be made, the
outlook is more promusing than ever.

Earl P. Barrios, Jr., of Donaldsonville, Louisiana, has again been
secured to supervise the field inspection work this season. At the
present time, Mr. Barrios is mn Louisiana checking over the test plots
planted from South Dakota seed 11 Louisiana and Alabama. (Apr. 13).
—Jorx Noonax.

TEXAS

The digging of new crop Triumph potatoes is progressing rapidly
under the influence of favorable weather. There 1s a sufficient supply
of labor to handle the crop at present, but there will be lively compe-
tition for the available supply of day labor as the tomato, snap bean and
onion harvest seasons advance,

Stabilized prices, resulting from the price ceiling, are encouraging
many growers to delay digging until the plants are at least 9o days old.
Marked increases in yield have been secured by delaying digging even
as much as five days past the 75 day date line, but the mciderfe of scab
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and growth cracks also show marked mncreases as the season advances.
An untimely rain would result m tremendous losses of crop due to
scab, Southern wilt, and tuber rots of various types

Under the droughty conditions which prevailed this season, nerther
type of blight has been a factor that would justify control measures.
(Apr. 12) —D. H. Friexp.

VIRGINIA

Potato growers throughout eastern Virginia have been busy the
past few days leveling off the ridges over the potato rows. Weather,
mn general, has been unusually cool with several frosts during the past
week However, practically no damage has been done by frost since
only a few of the plants have as yet appeared above ground There have
been a few reports of rot which may have been caused by relatively low
temperatures during the early part of March However, 1t 1s too early
to determine the full extent of this damage but it is beheved to be only
very slight. It 1s estimated that the planting 1n Accomac County will be
about 15 per cent above that of last year, whereas Northampton County,
which hes at the southern end of the Eastern Shore Peninsula, has re-
ported no increase. It has been reported that there has been a shght in-
crease in acreage in the counties of Norfolk, Princess Anne and Nanse-
mond, which lie across the Bay It 1s estimated that the total acreage
in Virgmua will be about 10 per cent greater than that of last year.

On the 23rd of March, a meeting of delegates from Maryland, Vir-
ginia, North and South Carolina, Georgia and Alabama met in con-
ference in Norfolk to draw up a petition to the OPA requesting an in-
crease in the ceiling price of potatoes. Mr G. S. Ralston, of the Eastern
Shore of Virgimia Produce Exchange, was largely responsible 1n bring-
ing these delegates together He later carried the petition to Washing-
ton and presented it to the OPA.

The petition 1s too long to print here but a summary prepared by
G. S. Ralston 1s presented below

Recommended Ceilings Cost of Production
State per 100 Lbs per 100 Lbs

Georgra $3 50 $z.60
Florida Asks that ceilings be removed

Alabama, 325 2.60
North Carolina 325 260
South Carolina 3.50 268
Virginia 325 258
Maryland 325 258

The delegates in meeting at Norfolk, Virginia, March 23, 1943,
confined their procedure to the task of establishing accurate cost of
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production figures and 1 recommending equitable ceiling prices, in an
attempt to set up a workable production situation for the white potato,
under existing Office of Price Adminstration operation.

This does not mean that the delegates approve the current efforts
of the Office of Price Admunistration to control conmsumer prices or
believe that such efforts are producing the desired results. On the con-
trary, many believe that the program to date to stabilize vegetable and
potato prices has been ill advised and is limiting production without con-
trolling consumer prices.

In support of that viewpomnt 1t is pertinent to mention the follow-
ing conditions ~—(1) That a definite food shortage exists; (2) that nor-
mal channels of trade have been disrupted; (3) that “Black Market-
ing” is rampant; (4) that consumer prices are excessively high and
producer income excessively low, (5) that many farms have gone out
of production; (6) that farmers’ planting intentions for 1043 show the
desired acreage goals for essential crops have not been reached.

These are circumstances that have to be faced and overcome if
adequate production and satisfactory price control are to be established.

Definitely, the first corrective step must lead to mcreased produc-
tion—otherwise, all other efforts are vain. The delegates know that the
opportunity to profit is the greatest incentive that can be used to in-
crease production. Furthermore, increased potato acreage would quickly
increase food supply at reasonable cost, due to heavy yields. Wrthout
abundant production there is no law or regulation that will control con-
suiner prices.

The reputed ceuling price, ($2.40 per 100 1bs. for Virginia) is below
cost of production, ($2.58 per 100 Ibs ), and will stifle rather than in-
crease production The recommended ceiling price ($3.25 per 100 Ibs.
for Virgima) 1s very reasonable. It would not impose a hardship on
the consumer In fact increased production, even at considerably high
farmer income level, is the only means available to protect the consumer.

Let us note that if the recommended ceiling prices were received
in full, that the average Accomack County potato farmer, if all his cash
crop acreage were planted to white potatoes, would have a net income
of less than $1,500.00, without taking into account the hazards which
every year erther decrease selling prices or Iimit production, or both.
Again tlus income, in most cases, has to be divided between tenant and
landlord. Can this mncome be termed exorbitant?

In conclusion, let us keep firmly in nund that abundant production
is the greatest blessing that could be bestowed on our country. Tragedy
will follow low production. The solution, for mcreased prosluction, in-
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sofar as it can be had, 1s very simple—makes production profitable.
(April 6) —G. S Ravrsrox.

WISCONSIN

Shipments of certified seed potatoes to the 1st of April of this year
have exceeded the total amount shipped last year. The demands for
seed were active during the early part of the season, and by February
the bulk of the seed crop had. heen sold. Seed prices increased during
January, February and March Wisconsin commercial potato acreages
have dechined considerably during the past 10 years. According to the
March 1ssue of the Wisconsin Crop and Livestock Reporter an estimated
10,050,000 bushels were produced in 1942 as compared with the 1930-
1939 average of 21,830,000 bushels. Late-blight reduced yields very
heavily, bemng first reported 1n the state on the 25th of June at Madison.
The season was generally favorable for blight development until the crop
was harvested It is interesting that the state-wide average yield per
acre was estimated at 67 bushels whereas the average yield for certified
seed was about 215 bushels per acre. A good spray program followed
by most certified seed growers was largely responsible for this differ-
ence; very little tuber rot was found during bin inspection for a month
to a month and a half after harvest. Increased interest is being shown
1n the seed program, especially the work bemng carried on at the Founda-
tion Seed Farm located in Northern Wisconsin. Acreages of certified
seed planted with seed stocks tracing to the Foundation Farm are in-
creasing rapidly. Much more vigor and less disease characterize the se-
lections being developed. Winter greenhouse tests to date have been
very encouraging; the southern test plot m Alabama will be examined
during the week of the 12th of April. Of the 12 varieties certified this
past year the Chippewa, Cobbler, Triumph and Katahdin lead all other
varieties in the order named. Unusually keen interest has been shown in
the new Sebago variety which has produced high yields and has out-
standing late blight tuber-rot resistance along with definite yellow dwarf
resistance, particularly in commercial table stock areas It appears to be
a little early to predict acreages for 1943 but indications are that inten-
tions to plant at present will not reach the goals requested. Growers are
concerned about the labor situation,—especially the key men required to
supervise field and storage operations. (Apr 8).—H. M. DarLiNG
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Late blight attacks potatoes that are grown in the southern part of
the Umited States, especially in seasons when the weather favors ifs
development It causes serious losses nearly every year in some locali-
ties 1n the south, particularly 1n Florida, but in other localities, it occurs
mfrequently and does httle damage.

A review of the facts concerning the cause and spread of late blight
shows that this disease is caused by the fungus, Phytophthora infestans
(Mont.} de Bary, which does not live from year to year in the soil, but
survives from one season to the next only in infected tubers. Thus,
blight is carried from one part of the country to another 1n diseased
potatoes used for seed. When infected seed is planted, the blight fungus
may grow into the sprout, and from there into the young plant above
the ground where it will produce spores on the stems and leaves if
enough moisture 1s present and the temperature is favorable Wind,
splashing rain, tools used in cultivating the potatoes, insects, man
and any animals moving through the field spread the spores from dis-
eased to healthy plants Under favorable temperature and moisture
conditions, these spores infect healthy leaves and stems of plants on

*The authors are indebted to Plant Pathologists in g Southern States for sup-
pl_vmﬁ the information on late blight and its control These data are surgmarized
in table 1.
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which they are deposited until large areas in the entire field are blighted.
When the spores are washed from bhighted plants into the soil and come
in contact with the tubers, tuber rot develops if the soil is wet enough.
If potatoes are dug during rainy weather when the late blight fungus
is producing spores on the plants, these spores are scattered over the
tubers as the plants and tubers are run over the digger. If the freshly-
dug tubers are wet when picked up, and are then stored or packed with-
out drymg, the spores that are on the potatoes may germinate and in-
fect them thus causing the late bhght tuber rot

In several states mmcluding Texas and Florida, the occurrence of
blight has been traced to the planting of blighted tubers in Eastern-
grown seed stock. This was demonstrated at Hastings, Florida in 1937
when many of the seed tubers were found affected with the disease. All
blighted tubers detected at cutting time were discarded, but apparently
many which had become infected, but in which the disease had not
progressed sufficiently to be seen, were cut and planted. In fields planted
with tlis seed, the disease was found in seed pieces within a week
after planting. Many of these pieces rotted before sprouting and some
produced sprouts which were killed before or soon after they emerged
from the sol. Stands were reduced 10 o 20 per cent by the disease in
most of the fields m the Hastings area. In nrany fields, some infected
seed pieces produced plants and the disease appeared on the stems and
leaves of these within 3 to 4 weeks after planting. The disease increased
in severity and hecame very destructive m some fields, even when
these were dusted with 20-80 copper-lime dust before stands were
established, and the dustings continued at weekly intervals for 6 to %
weeks

Information obtamed from 10 southern states on the mportance
of late blight and the kind and value of different fungicides used to
control 1t, is summarized m table 1. Copper sprays or dusts are used
to control the disease i those sections where it 1s often serious. The
sprays consist of different strengths of bordeaux mixture (3-3-50 to
5-5-50) ; wettable Cuprocide 124 pounds to 100 gallons of water; and
Copper Hydro 40 (6 to 8 pounds to 100 gallons of water). Bordeaux
nuxture 1s the spray generally used and copper-lime dust (20-80, 25-75
and 30-70) 1s the most commonly used dust. Copper-arsenic-lime dust
(20-20-60) 1s usually substituted for regular copper-hime dust in some
localities, particularly in South Carolna, as a precaution against blight
and to control Colorado potato beetles where the beetles are frequently
of more importance than late blight. Other dusts used to a lesser extent
are Cdpper Hydro 40, Cuprocide, Vapo Dust (Cuprocide plus Vaporol),



¢ LATE BLIGHT OF POTATO

EDDH}'S AND CLAYTON

31

I

"y o PIPUSILLIOIS.T 33ed uRYIoN
uosdmwoy T, F D UONo5.¢-¢ 2ImXIW Xneapiog Ajreuoiseado Ajuo smQ auRnxy B13182D
120x%3 owww.&ﬂ%.”%m | od doxd> Fuorids
- [ox
L Dl et iy [T Tl S 5 Sinen s ey | T I8
dImXIE  Xuwspiog . g mop 3se] ur juaresdrd Asop
ny
nagdle 2d ¥ sso B
SUIPPE “H. 'V 5y 1adosd 5s.,.. " _mooU np  owp-3addon) [ umﬂ 0 M waam: aS MHNMM s3unsery
Lxa pue ieaf LroAd jJuasalg BpLIO]g
umn—v wiy
-1ddod  pue  ‘josod
J0AR; oIS 4
Juisop  3snp oﬁ_w mew ﬁ%vﬁ:% :ww“%% Jus0 Jod § uwer ssof mwmﬁuMw
ooy @ "o-sddoa {pordde Smu_v. o o.:whm 154 |PSewep inq suosess [euors spjnor)
Kpadoid uoym jon -doyy ‘£ewls ob o1p gy -B0 Ul SNOLdS pue JunRp .
-uod pond SA13 sAeidg soddory fAexds apraoxd -ida (SE61 Q0w JwaL Aroay
“I)  COIMIXTUL  XNEIP IO
ySuoud unos  paydde _ 261 LY
umosg MO0y gends :vrcn 10N PIPAW XURPIOT (poros fsreak € jsep uasorg 800 g b A 4
£q parodayg ey uo sydeway DA SOPILBULL,] wag ayey jo adueltodury uolNg aerg

AYPIS UAIYNOS O '
u} 3 1043102 03 pasn soprubunf juaw fip fo onpa puv puey ayy puv pybuyq oy fo souppodun fo Smmung—1 aavf,



[Vol. zo,

THE AMERICAN POTATO JOURNAL

110

. dox
00 'L H [epyauaq st durdelds pauonuir 3UON |3urids wo asueltodmr ou ¢ ey NeIg BIIAIL A
ur Jeaf A1Ad L[1Edu S0
sieaf |- ‘03
31q-u 4 £
. STq-D0U UL XNBIP | pyoupuiodds saprarduny !
wagpeh H D ..ﬁona?%m—nﬁ UBUY  3dd0d  SXOUI  [RIIAIS S 30 N0 sIvdk z PasmMIDQ | -[EA opURID sexay,
sppIf JaySiy poonp [« ong MO
o xneopiog 05-8-5° pasn 2anixru Un—.—.wwﬂuhom
N SIB3L 02 ,
Joyrqiys d o pagjosuo) NPAW XNEPIOF oo 1y somm b Auo O B2 20559UUA T,
s2[399q o3e10d FOCHA JIse
| operojoy  jorjuod ognD Jseq ZhGI' ur <noLIds ¢sieak
UOKPID N Doy Apsows posn jenp | L SopRoxdny .u”ﬁv Sz 35d W sreak 9 AUO SNOLIG TS [emore) NG
awir-o1uasre-taddony P - DHHISIE = Jadde)
UDSPIN M T AUON ouoN | Sk z J5B] W PIAIAS(O JON Sﬁﬂmoﬁmwwm BUIOUEY) HION
prepuy vy of) QUON JuoN SDOLIIS TAN( JAAIN ANBIS 1ddissIssTjy
Supry T od 18K 2 I5¢]
URIPH M D ouoN PUON Surmnp  syeaig-mo 03 payumry 21E18 BuEsIneT
A9 Panoday | jonuoy uo spewoy pasp) sepwiSun,] g aey J0 ouejrodwy uorIg 29818

ponuIMo)—I TIMV],



£943] EDDIRS AND CLAYTON : LATE BLIGHT OF POTATO III

40-60 copper-lime, Tribasic Copper Sulphate and 16 75 per cent Cuprous
40-60 copper-lime, Trisbasic Copper Sulphate and 16.75 per cent
Cuprous Oxide.

Tractor-drawn sprayers and dusters are generally usefi to apply
the fungicides. Aurplanes are rarely used for dusting now, since planes
and pilots are needed for the war effort Power sprayers, such as those
useld at Goulds, Florida, are equipped with 6- or 8-row drop booms
cach of which has 3, 4 or 5 nozzles per row Sprays are applied with
these machines at pressures varymng from 350 to 400 pounds. The dust-
ers are equipped to dust from 3 to 6 rows with 2 to 3 nozzles per row.
Mules are usually used to pull small dusters, but the larger machines
are operated with tractors.

The number of applications and the kind and quantity of spray or
dust u~ed at each application varies in different areas and even on differ-
ent farms in the same area. At Goulds, Florida, which 1s typical of an
area where most of the acreage 1s sprayed, potatoes planted after the
15th nf November are sprayed 6 to 7 times at weekly mtervals,—begin-
nming when the plants are 8 to 10 mnches tall. Usually 100 fo 125 gal-
luns of spray material are applied per acre at each of the earlier applca-
unns, and the better growers mcrease this amount to approximately 150
gallons per acre after bhight begins to spread through the area

At Hastings, Florida, where the fungicide generally used for blight
control is copper-hme dust (20-80), (25-75) and (30-70), crops are
dusted at the rate of 15 to 30 pounds per acre, depending upon the size
of the plants. Dusting is started when the plants are 6 to 10 inches tall,
or when the disease 15 first noticed and 1s continued at weekly to 10-
day intervals throughout the growing season, if necessary. Dusting may
be suspended durmg dry periods when the disease 1s no longer spread-
ing and resumed during foggy, cloudy, and rainy weather when 1t is
again active. In an average year, crops are dusted about three times.
In seasons when the disease 15 epidemic, some crops are dusted six
times or even more

Late blight 1s more prevalent and destructive, year after year, in
Florida than in any other Southern State, probably because Eastern-
grown seed containing blight-infected tubers is used to plant the major
portion of the crop, and because the temperature and moisture condi-
tions during the winter and early spring potato-growing seasons are
especially favorable for the development of the disease in this peninsular
State. Here, many fungicides have been tested but the ideal one for
controlling blight has not been found Some of the copper sprays and
dusts, particularly copper-lime dust, have a tendency to bufn potato
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foliage, and this injury may reduce yields in fields where there is no
bhight or in those in which the disease is not severe. In Florida, also,
new potato varieties, such as the Sebago, even though muldly resistant to
Iate blight, succumb to the disease and can not be grown profitably dur-
ing blight years unless sprayed or dusted regularly.

Late blight can be controlled fairly satisfactorily most seasons, even
when the disease 1s severe, if the potatoes are sprayed or dusted regular-
1y with copper sprays or dusts. Poor control of the disease can be traced
to several factors such as (1) using seed contamming many blighted
tubers, (2) ideal conditions for the development of the disease in some
seasons, (3) failure of some potato growers to realize the seriousness
of the disease and to apply fungicides soon enough and follow a regular
dusting or spraying program wlile the disease 1s spreading, (4) poor
coverage of potato foliage with fungicides due to inefficient operation of
sprayers and dusters, or to the use of faulty machines, and (5) pro-
longed ramny periods during which the orgamsm is disseminated and
becomes very destructive in fields which become so boggy that spraying
and dusting equipment can not be pulled through them making 1t neces-
sary to abandon the regular dusting or spraymg schedules.

POTATO CULL PILES AS A SOURCE OF LATE-BLIGHT
INFECTION

Reiner Bonbr?
Agricultural Expermment Station, Orono, Me.
and
E S Scrurrz?

Bureau of Plani Industry, U. S. Department of Agriculture,
Washington, D. C

INTRODUCTION

The control of late blight continues to be a major factor in the
production of potatoes in Maine and elsewhere. Maine potato farmers
purchase about 7,000,000 pounds of copper fungicides annually and
spend at least $1,000,000 a year for spraying and dusting potatoes for

1Associate Plant Pathologist, Maine Agricultural Experiment Station.

2Semor Pathologist, Bureau of Plant Industry, Soils, and Agricultural Engi-
neering, Agricultural Research Admimstration, United States Department of
Agricultufe,
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the control of this disease. In spite of this extensive spraying program,
the annual loss caused by late blight for the 14-year period 1924 to
1938 in Maine was nearly 4,000,000 bushels or about 9 per cc?nt of the
total crop of the state. The annual loss from late blight 1n Maine varies
from 2 to 15 per cent.

Losses caused by late blight are not limited to Maine. The dxsea.se
is present nearly every year in the New England states and eplc‘!emxcs
are not infrequent along the entire Atlantic Seaboard from Maine to
Florida. Late-bhight epidemics occur also in Pennsylvania and Ohuo,
and occastonally the disease may be destructive 1 Califorma and the
lower Rio Grar;de Valley as well as in other potato-growing sections. In
1942 an epidenuc of the disease extended westward from the eastern
part of the United States into the Midwest and caused very serious
losses to the potato crop in Wisconsin, Minnesota, North Dakota, South
Dakota, Jowa, and Colorado.® According to the A. I. F. News* for
February-March, 1943, losses up to 50 per cent of the crop occurred in
some major potato-growing areas because of late-blight epidemics in
1942

In recent vears it has seemed desirable to secure more detailed
information about the primary sources of this disease and the factors
which aid 1 its dissemmation. This paper summarizes briefly the
present authors’ attempts to determune the primary sources of late-
blight infection in Mamne. Their investigations led to the demonstra-
tion of the important role that the potato “dump” or cull pile may have
m the dissemunation of the late-blight disease

Previous Stupies REGARDING OVERWINTERING OF THE LATE
Bricar Funcus

It has been known since about 1861 that the late-blight fungus is
perennial and may grow from the diseased seed tuber up the stems of
the plant to the surface of the soil, where it sporulates and thereby in-
fects the foliage. It has been assumed by the present authors and pota-
to growers that the primary infection in the field generally originates
from the diseased seed tubers which are planted in the field. However, 1t
has been very difficult m Maine to find actual cases where late-bhight
epidemics have been started from infected seed tubers which had been
planted m a field The writers have examined many fields over a period

3According to correspondence from Experiment Station employees, potato
dealers, and growers,
{_Issued by Agricultural Insecticide and Fungicide Association, New York,

AN
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of 10 or more years in an attempt to find specific examples where late-
bhight eprdemics have been started by plantmg dry-rot seed tubers. So
far, they have noted only one case 1 a commercial field where the dis-
ease origmated from a diseased seed tuber.

ATTCMPTS TO CREATE EPIDEMICS BY PLANTING DRy-RoT SEED TUBERS

The authors also attempted to create late-blight epidemics by actual-
Iy planting mfected seed potatoes m potato fields Seed potatoes that
were naturally mfoected with late blhight were planted m a number of
fields a-d the development of the disease carefully observed. Tlis was
done for the six-year period from, 1935 to 1940

It was surpri. mng to *he writers to find that very few of the diseased
sced pieces developed infected plants  Many of the diseased seed pieces
decaved rapidly when planted in the soil and no late-bhight or very lit-
tle resulted A total of 1,410 diseased seed pieces were planted during
the six-vear period Qnly four of these seed preces produced diseased
shoots which appeared above the surface of the soil None of these dis-
eased plants started an epidennc and the infected sprouts soon died.

During the seasons of 1941 and 1942 late-blight-infected tubers
were planted 1n an experimental plot at Presque Isle, Mamne. The parts
decayed by other orgamsms were carefully removed to prevent complete
decay of these tubers before the diseased shoots reached the surface of
the soil. The results of these tests disclosed that four per cent of the
infected tubers developed late-bhight-infected shoots. It should be noted
that the percentage of infected shoots that developed m this experimen-
tal plot probably was considerably ligher than would develop from
tubers planted m commercial fields, where no precautions are taken to
eliminate other rots from the late-bhight-infected tubers

The wrnters realize fully that late blight may sometimes develop
from planting dry-rot seed potatoes. However, the data presented here,
as well as our general observations, indicate that the planting of diseased
tubers by farmers seems not to be the most mportant source of the
primary late-bhight infection in Maine.

Porato CuLL Prres As A Sourck or PriMary INFECTION

A potato inspector in 19335 called the writers’ attention to a local
late-bhight epidemic which had occurred in the vicimty of a potato cull
pile located in cerdtial Aroostook County An mmspection on the 15th of
July showed that the cull pile was badly infected with late bhight and
that the spores (conidia) were being formed in large numbers.



1943] BONDE, e af: CULL PILES AS A SOURCE OF LATE BLIGHT 115

The disease obvicusly had already spread from the mfected cull
pile to an unsprayed potato field located 200 feet away The plants
nearest the cull pile were nearly all infected but the prevalence of the
disease decreased as the distance from the pile mcreased and no blight
spots or very few were found on plants 500 and 600 feet away. The
disease also was present chiefly in the path of the winds from the south-
cast which in this region are often moist or rain-bearing.

The information secured m 1935 aroused the authors’ interest in
the role that the cull pile might have in the dissemination of late blight
m Maine

During the five-year period from 1937 to 194I extensive surveys
were made m Aroostook County to secure information on the prevalence
of late blight in potato cull or dump piles. Data were secured also re-
garding the spread of the disease from these primary sources of m-
fection. The surveys each year were made during the period from the
20th of June to the 1oth of July, which was before most Aroostook
farmers had begun to spray or dust

The findings s>cured from the surveys are summarized in table 1.

TaeLE 1—Swmmary of late-bhight winfection occurring wn potato cull piles
during the period from June 20 to July, 10 1n the years 1937 fo 1941.

CuLr Pires INSPECTED
Year
Total Number Number from Which Spread to
Number Infected Fields Had Evidently Occurred
1937 95 75 13
1038 102 54 10
1939 150 83 18
1040 56 14 5
1041 14 6 4

The data m table 1 show that late-blight often develops on the pota-
to plants growing in the cull piles during the early part of the growing
season, before most growers have begun to spray.

The late-blight conidia which develop 1n tremendous numbers in the
cull piles may be carried by the prevailing winds to neighboring fields
and infect the young potato plants before the farmers have begun to
sprawe Early field infections spread rapidly when the weather, condi-
tions are favorable and epidemics may thus occur.
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Farmers rarely notice the few scattered earliest infected leaves in
their fields which have become infected as a result of spread from the
cull pile. From these small unnoticed -imtial points of infection the
disease spreads to other leaves nearby and in about ten days a rather
large blight area 1s apparent in the field. It 1s at this stage of an epidemic.
when large blighted spots are present in their fields, that the farmers
generally take notice and begin to spray mn earnest. It is then toq late
for the most efficient use of the spray material, and it is like attempting
to put out a fire after it 1s well started.

The question naturally arises as to why dry-rot tubers, when
planted in the field, often do not develop diseased plants while those
m the cull piles are frequently infected One reason for this is that the
conditions 1 the cull piles are more nearly 1deal for the development of
the disease because a dense mass of potato vines develops which re-
mains moist and huwmd for long periods of time A single small source
of infection spreads rapidly under these conditions, liberating large
numbers of conidia. Under normal field conditions, the diseased shoots
often die hefore secondary infections can occut Also large numbers
of infected tubers are concentrated in these cull piles. They sometimes
may contain several hundred barrels of potatoes, many of which are
infected with the disease. Furthermore, the lack of soil covering over
infected tubers at or near the surface of the pile favors emergence and
exposure of young shoots to late-blight infection

DisseminaTioN oF LATe Bricut rroM CuLn Piiks

To secure more detailed mnformation regarding the spread of late
blight from an infected dump pile, approximately 25 barrels of cull po-
tatoes were deposited during the months of April and May, 1938, in a
pile about 100 feet from a potato field Late blight was first noted m
this cull pile on the 15th of June and by the 25th of June the plants were
badly infected Aroostook County then experienced a week of cloudy
weather which was followed by a gentle wind and rain from the south-
east On the 12th of July, records were taken of the prevalence of
late-blight in the potato field at different distances from the infected
cull pile The results of these observations are summarized mn table 2.

These data show clearly that the infection was more abundant in
<loser proxmmity to the infected cull pile. The disease obviously had
been carried from 1t to the potato plants in the field. Spraying at weekly
wtervals began about the 15th of July. The dissemination of the late-
blight jorganism was retarded, but by no means prevented, by the spray-
ing operations.
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TaeLe 2—Late Blight in field at different distances from wnfected cull
pile—July 12, 1938.

Distance from Plants Lesions per
!Eu?l Pile Infected 100 Plants
Feet Per cent Nuwmber
00 o8 203
200 55 gg
00 21
300 6 o
500 0 o
Hno I I

Evivixation oF Curt Pries

Potato growers will always have a problem in disposing of the cull
potatoes which accumulate in the process of preparing the crop for mar-
ket. Many Mame farmers realize that cull piles are a menace to the
potato crop, but have no definite information as to the most satisfactory
method of ehnunating this menace.

Sume growers have destroyed the plants in their cull piles by
pulling, cutting down, or digging out all of the growmng plants. Tlus
requires frequent mspections to be certain that all the plants have been
killed, and 1 many cases this method has not been successful. Other
growers spray thewr cull piles thoroughly with Bordeaux or a blue
vitriol solution to control the infection. Still others spread a. thick layer
of straw over the cull pile and then set 1t on fire. The latter method ap-
pears to meet the approval of quite a few potato growers in Maine. It
is possible that herbicides can be found that will be useful for the killing
of potato plants m the cull pile

Although diligent attention to the control of late blight on dump
piles by following the foregoing methods 1s possible, experience has
shown that the average grower frequently fails to destroy the tops be-
fore nfection has spread to adjomng potato fields. In view of the dif-
ficulty of destroymg potato tops on cull piles, it would be much better
not to accumulate waste potatoes at all. In other words, not to set the
house on fire is better than to start the fire and then devise means to
put it out. Disposing of waste potatoes by boiling, burning, ncineration
or feeding to hivestock will avoid having a cull pile with infected plants
and the subsequent job of spraymg or destroying such tops o
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DiscussioN OF RESULTS

It is concluded that the cull pile 1s the clief source of pri-
mary late blight infection m Mamne and that the elmmation of this
source of mfection would do much to prevent the early occurrence and
spread of the disease in the fields. It appears very probable that the
cull pile 1s a factur 1n the dissemination of the disease in other states
as well The possibility exists, however that some late-hlight nfection
may also come from the states located farther south and gradually be
carried by the air currents from crop to crop northward into Maine and
other potato-growing areas

On most of the 6,000 potato farms mn Aroostook county, Maine, as
well as m the yards of many potato dealers there are one or more cull
piles where waste potatoes are discarded each spring. The potato shoots
growing from many of these cull piles become infected with late blight
and serve as the prunary sources of late-bhght moculum for conumercial
fields. A single infected cull pile may serve to infect all of the potatoes
being grown 1n a locality. In one case, observed in 1942, late blight had
spread to fields half a mile away in the direction of the prevailing winds.

The cull pile also 1s a place where the Colorado potato beetle and
other msects multiply mn great numbers. They migrate from here to
nearby potato fields where they may cause much damage and add to the
expense of growing the crop. Plants with leaf roll, spindle tuber, and
the mosaic diseases are found growing commonly n the cull piles, and
aphids are generally present to serve as vectors of these virus diseases
to the commercially-grown potatoes in the vicimty. Elhnunating the
cull piles would not only help to control late bhght but would also be a
factor 1n the destruction of certamn harmful potato insects It also
would be helpful in destroying a likely source of spread of potato virus
diseases.

DEVELOPMENT OF BLIGHT-IMMUNE VARIETIES
Doxarp ReppIcK

New York State College of Agriculture, Cornell University,
Ithaca, N. Y.

It is now a century since potato bhight caused by Phytophthora
infestans was first prevalent in North America, and only two years shoit
of a century since it created havoc m Europe and the British Isles Al-
most immediately after its appearance 1 destructive form, efforts were
made on both contments to find varieties that were resistant. At pre-



1943] REDDILK . BLIGHT IMMUNE VARIETIES 119

sent it is not important that these efforts were actuated by the belief
that potatoes degenerate because of continued asexual propagation. The
fact remains that many importations were made of potatoes from the
“home of the potato” and that to this day no one has brought out of
South America a potato, either seed or tuber, wild or cultivated, that
has any appreciable resistance to the disease * Two recent supposed
exceptions ty this statement are to be noted. 1 The 3 varieties Erika,
Fruhnudel and Robusta which have been admitted lately to the “official
list” of German varieties and introduced as blight-proof sorts are hy-
brids made at Dahlem and variously stated to have mherited their
bhight rewistance from a potato obtained from the Auracanian Indians
of Clule This statement can not be demed categorically but the original
stock was obtained hy Professor Wittmack of Berlin from the Depart-
ment of Agriculture in Washington. This was just prior to Wight’s
extensne explorations m South America for stocks of potatoes but does
not preclude the possibility that Auracaman varieties were in the pos-
sesstion of the Department of Agriculture from earlier importations
When Professor Wittmack turned over his samples to workers at Dah-
Iem, one with a mutilated label was marked W. S This is an ab-
breviaton for Washington Sammlung or Washington Collection and
1t was this santple that proved to be very highly resistant to bhight. It 15
referred to constantly as W. S and figures in all of their reported work.
Buth Doctor Schick of Muncheberg who has worked extensively with
potatn hybrids and the writer, who has had some experience in similar
work, are agreed and have stated publicly that the described behavior
and therr personal experience with W. S. hybrids suggest most strongly
that the mutilated label origmally read Solanum demissum This species
has never been found outside of Mexico. It was brought to Vermon:
by Doctor Pringle and was grown there by William Stuart even before
he took charge of the potato improvement work in the U. S Department
of Agriculture. 2. A specimen labeled Aya papa was sent to the writer
by R. N. Salaman of Cambridge with the statement that it was of
Ecuadorean origin and that it is immune to blight. The sample sent 13
immune But P. T. Knappe of Estonia from whom Salaman got his
sample says (in correspondence) that Aya 1s blight susceptible, as does
S. M. Bukasof (letter) who probably sent the sample to Knappe The
Salaman plant when grown at Ithaca has the appearance and behavior
of a demissum hybrid in about first backcross condition. Tt seems
obvious that Aya does not have resistance to blight; and any one who
has grown demissum hybrids in the field will understand how verv
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easily a tuber from such a plant, although several feet distant, could ap-
pear under the plant marked Aya.

When one recalls that the first authentic record of the occurrence
of blight in South America 15 on potatoes grown from stock imported
from Europe, it appears that we have encountered the anomalous condi-
tion that potato blight did not originate m South America, the home
of the potato, but that it came from the outside, perhaps even from some
other plant just as 1s true in the case of the ten-lmed potato beetle. At
any rate 1t seems almost incredible that the organism causing blight and
the potato should have been naturally associated for many generations
without either the extinction of the potato or of the development of some
protectrve mechanism by the potato which would be exhibited at the
present time m a definite resistance to the disease. This line of argu-
ment has the more weight when one searches in central Mexico and
finds there several species in the wild, all of which are definitely re-
sistant to blight or else do not contract the disease at all. In ths con-
nection it is well to note that as early as 1850 Klotzsch in Berlin had
made some hybrids with Solamum demissum from Mexico and that
some of these hybrids were 1n existence and were exhibited at a potato
show 25 years later This suggests a possible source of the definite re-
sistance shown by certain European varieties such as Pepo, Praesident
Kruger, Parnassia and others. It also suggests that the parasite of
potato blight had its origin in Mexico and that it may have come to us
on some chance importation from Mexico, presumably not on potato at

all but on some closely related plant which 1s also susceptible to the
disease.

Obviously if one is to do anything about the development of potato
varieties that are resistant to blight, he must have, as foundation stock,
some plants that are highly resistant or else immune to the disease.
"The only known place to find such stock at the present time is in central
Mexico. And, of the several species to be found there, which are re-
sistant or immmune, Solanum demissum is the species which is being used
wherever work on the problem of developing resistant varieties is in
progress. None of the wild species has any possibilities as a com-
mercial potato as it is, and, there seems little prospect of ameliorating
any of them outside the tropics, except by hybridization and selection of
plants which have short stolons, large tubers and the ability to begin
tuber production before the advent of freezing weather.

Interspecific hybridization with acclimated sorts is indicated but when
it is attempted, one encounters sterility, a difficulty which makes it prac-
tically impossible to pursue any program other than the one of taking and
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making the best of what it is possible to obtain. For various reasons it
would be particularly desirable to hybridize S. polyademmuin a tuberous
Mexican species which has good vigor, 1s immune to bhight and very
resistant to the attack of some of the insects which are destructive to
potatoes. Despite many attempts, no one seems to have effected a
cross. Certain other species having the same number of chromosomes
as our domestic varieties might be expected to hybridize readily but
experience has shown that they do not. Solanum demissum with 72
chromosomes nught not be expected to cross with domestic varieties
which have only 48 chromosomes, but as a matter of fact if S. demissum
is used as female, crosses are easily effected. As stated, most or all of
the workers in the field are using demissum as the source of blight
resistance  Unfortunately, this species mtust be considered as a group
species. The variability within the species has allowed for the identifica-
tion of several varieties or subspecies and 1t has been found that aside
from morphological characters there 1s wide variation in respect of
blight resistance. One plant from: Rio Frio which clearly belongs in the
denussum group is actually somewhat susceptible to blight. Another
plant from El Desierto, also clearly in the demissum group, yields a
heterogenenus progeny when selfed, indicating that it is already in
hybrid condition. In other words, one must know in advance that the
narticular plant to be employed is actually immune to the disease
and this is something that can be determined only by inoculation under
appropriate conditions.

Although S. demissum sets seeds very freely, its pollen is rarely
effective when used on domestic varieties. On the other hand many
of the cultivated varieties are nearly or quite devoid of good pollen. The
recent development of varieties like Katahdin and Earlaine, both of
which have an abundance of good pollen, simplifies the problem in that
it is possible to effect crosses and thus not only determine that the
immumty of demissum is a heritable character but at the same time
avoids the introduction of undesirable characters of which demissum
already has too many.

After a first cross has been effected there comes the problem of
selfing some of the first generation hybrids. This is often very difficult
or quite mmpossible to accomplish. Many such plants are self sterile
The easiest method is to plant a considerable number of seeds and search
for plants which produce seeds in the field. Such seeds may be used
safely since they are almost certainly self-fertilized; and in any event
the result is almost always disappomting The recombmation and segre-
gation of characters which ordinarily are expected rarely occyrs. In-
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stead the second generation usually has the appearance and characters
of S demissum, the female parent of the first cross.

Obviously, some other method must be employed if any progress
is to be made Tlus has been accomphlished wherever work of this nature
1s in progress, by means of backcrossing Instead of selfing first-gen-
eration hvbrids, pollen of a domestic variety is apphed to the stigmas.
It is decidedly preferable to use pollen of some variety other than the one
used n the first cross. Use of the same variety twice in succession is
very likely tn result mn dwarfing. There are, of course, a great many
exceptions. Durmng the past 15 years the writer has grown thousands
of first backeross plants. About 12 or 13 per cent of them proved 1o
be susceptible to blight and were discarded. The others when grown
in the field gave indications that segregations had occurred. Thus far
2 mdividuals have been found which could have been introduced as
conumercial varieties if their culinary qualities had been satisfactory. All
of the others had some or several objectionable characters which pre-
cluded their use. The most common objections have been,— long
stolons, extreme lateness, small tubers and deep eyes

If one selects some of the niore satisfactory backcrosses and back-
crosses again to a domestic variety, a progeny is obtained, with more
faillures than successes, of which about one-third are susceptible. The
plants which do not bhight, when grown in the field, have the gross ap-
pearance of a field of commercial potatoes Plants can be found which
are mature before the autumnal equinox, and which bear 2, 3, or even
4 pounds of tubers of commercial size. Several thousand selections of
plants in this stage have been made and tested At the present time
not one of them has been retained They have been rejected for vari-
ous reasons but perhaps the commonest cause of rejection has been deep
eves or irregular contour

Since a high proportion of the plants in the second backcross still
carry the gene for immunity, a third backcrossing has been tried. About
one-half of the progeny continues to give immune reaction by inoculation
and in this generation many more desirable types can be found and tests
nf these, which are now in progress, indicate that switable types have
been isolated which have enough of the desirable horticultural charac-
teristics to make them satisfactory commercial varieties. Limited re-
gional tests already show that some selections which seem to be entirely
satisfactory at Ithaca are unsuitable on Long Island, in Northern New
York, in the central plateau region, or on the dry hill lands of Western
New York It also appears very likely that selections which were drop-
ped on the basis of behavior at Ithaca might have proved satisfactory if
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they had been given a chance in some other environment. It 1s too
early to say whether 1t 1s gomg to be necessary to begin regional testing
smmediately after the selection of single plants or whether certain of the
selections are sufficiently adaptable to be grown in the several potato
regions of the state or of the blight zone.

The program as outlined above has several unfortunate features.
In the first place one 15 limited m the selection of sires and secondly the
“get” of these sires 1s usually msufficiently known. A seedling obtaned
from F. A. Krantz under the number 1I-5-9 1s especially good for seed
production but its “get” 1s unusually bad for tuber color and tuber
contour. On the other hand, Krantz’ 41-2-10-1 has proved particularly
useful because it carries drought tolerance, and passivity to the mosaic
caused hy virus X as well as good tuber characters. As a sire, it equals
or surpasses Katahdin in most respects. Krantz’ more recent 15-2, a
most unhkely-appearing plant as grown at Ithaca, 1s the best sire so far
tested in that it gives a high proportion of sets with an abundance of
seed, introduces earlness, vields a higher than average proportion of
well-shaped tubers nd also yields a most gratifying number of plants,
the tubets of which are mealy when cooked. Earlaine has been avoided
until recently but houted experience indicates that it not only intro-
duces much desired earliness but that it also “gets” an unexpected
number of offspring with mealiness, Another plant which also appears
to be particularly good as sire is U. S. D. A. seedling 47,258. Hinden-
burg and Jubel are useful for mtroducing scab resistance but they have
little else to commend them. Imperia with its lugh resistance to leaf roll
is a very uncertain seed producer and its offspring have a preponderance
of plants with tubers that have a waxy consistency when cooked.

It would appear most desirable to introduce some of the standard
varieties into the program but 1 most instances this can be done only hy
employing them as female parents. Any hybrid in the second backcross
stage which sets seeds naturally 1n the field is reasonably likely to grve
a set of seeds on the standard varieties It is to be expected that a
third hackeross secured in this way would yield a higher proportion
of offspring with desirable growth and tuber characters than would a
third hackcross i which the male parent is a seedling or variety of
unknown breeding qualities It is not to be expected that this procedure
would lessen the number of immune offspring obtamed although present
indications are that 1t does. In this program Green Mountain, Adiron-
dack (Red McClure) and Russet Burbank have been disappointing,
whereas Rural New Yorker, Russet Rural and Triumph have yielded
most gratifving results.
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In all of this work the seedling plants are inoculated soon after
emergence from the ground and every selection that is made thereafter
is sampled and inoculated at least once each year as long as it is retained.
This is done 1n the greenhouse where ideal conditions can be maintaned.
The years 1918, 1928, 1938 and 1942 are the only ones in wlich field
conditions have equalled the conditions constantly obtainable in the
moculation chamber. In many of the nterveming years no blight ap-
peared spontaneously i the field and some early attempts to 1ntroduce
the disease in test plots met with only partial success.

The whole success of a program of breeding for blight resistance
depends upon a positive ehmunation of all plants which react mn the
slightest degree to the parasite. When a series of hybrids 1s moculated,
it has been found that in addition to the plants which bhght unmistak-
ably and those which show no trace of infection, there are also usually
some plants which stand in an intermediate position,—a few dry spots
on an unfolding leaf or stem tip, or perhaps only a few “specks ” Such
plants, if placed in a chamber of saturated air for 12 hours, may show
sporulation of the parasite and can be rejected. At one time or another
practically every one who has had experience with this situation has
decided that since the orgamsm is unable to sporulate, the plant show-
g the small lesion may be placed in the class of immunes. Unfortunate-
ly, it has been found that by special mampulation, involving principally
patience and frequent microscopic examination, a few spores can be
obtained from such lesions. If these spores are germinated and apphed
again to the same plant, a larger lesion is produced and new spores are
produced more readily than in the first case. By repeating this process
for about 3 passages through the resistant plant, the parasite builds up
its power of attack (virulence) so that the potato plant which has re-
mained practically constant i its resistance, 1s now blighted as severely
as though 1t never had had any resistance. More unfortunately, once
the parasite has developed this virulence it holds on to it for many gene-
rations even though it is passed only through varieties which are sus-
ceptible to the weaker form Once this virulent stramn has been estab-
hshed it 1s found that it can extend itself to take down some of the
seedlings which formerly had been placed in the class of immunes. This
has been accomplished expermentally and in 1938 and in 1942 it occur-
red naturally in field plots. At the present time there remain a con-
siderable number of hybrids on which blight never has been induced.
It appears, however, that by selecting the proper series of hybrids from
the new crosses, it might be possible to continue the build up of virulence
of the parasite to the point where it would infect the original blight-
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immune parent. To meet such a condition, the lme of attack appears
to be that of employing for inoculation a built-up strain of the parasite
several steps more virulent than the strain universally present in our
fields. By knocking out the intermediate steps, 1. e., by destroying the
plants which spot or speck, it should be possible to develop a class of
plants which would be immune under all field conditions. This line of
attack, of course, 15 predicated on the assumption that the parasite as
1t occurs in nature exists at approximately the same level of virulence
and also upon the assumption that new varieties will not be introduced
from at home or abroad which could act as intermediates 1n the process
of building up virulence. The first assumption can be verified by gath-
ering samples of the parasite from many localities and testing for
virulence. Tlus has been done in a limited way without any indication
that the several samples differ in respect of virulence. A more satis-
factory method of verifying the assumption perhaps can be made by
sending the immune plants to a great number of localities and observing
results, Such tests are mn progress and to date the assumption is valid

The other assumption, namely that varieties of intermediate re-
sistance will be introduced which will serve as steps in building up
virulence, probably will prove to be valid, too. At any rate four U. S.
D. A seedlings, 528/118, 582/230, 528/242 and 627/49, exhiited
considerable resistance to blight in one plot 1n 1942, and all four are
recerving sertous consideration as varieties worthy of introduction
because of resistance to common scab. At the present time steps are
being taken to determine their relation to the program of developing
blhight-immune varieties.

In view of the fact that repeated backcrossing is the only known
method of developing satisfactory varieties that are blight-immune, it
seems logical that the use of scab-resistant varieties 1n the backcrossing
should make it possible to combine scab resistance and blight mmumty
m the same plant This has been attempted and present mndications are
that the combination can be effected satisfactorily. Needless to say
this is no solution of the problem mentioned in the preceding paragraph
because the scab-resisting seedlings have been tested extensively and
are on the verge of increase for general introduction, whereas the seed-
lings combining scab resistance and blight immunity are only now in the
process of testing. It must be remembered here that after the level
of virulence of the blight organism has been raised it continues at the
new level for at least 20 generations, and so far as later introductions of
blight-proof varieties are concerned they will probably need to be raised
another step higher than has seemed necessary to the present time.
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It 1s known that the immunity of aerial parts does not necessarily
extend to the tubers Tuber rot has been found repeatedly under plants
that were entirely free from foliage infection The source of the infec-
tion has been adjacent infected plants the foliage of which was mter-
mingled with that of the immunes. This condition has been known to
exist for several years but work has gone forward on the assumption
that, from the practical standpomnt, the immumity of foliage would pre-
clude the accurrence of tuber rot under the conditions of commercial
culture of the potato.

SuMmMARY

The foregoing essay is essentially an orientation of published facts
presented in a fashion designed to give an overall picture of the bhight-
mimumty situation as it exists at the present time Those places where
speculation or mdications are mtroduced are the places where more
mtensive work 15 called for. It is to be hoped that more persons wiil
become mterested in the general problem of overcomung permanently
this centurv-old menace to potato production and that this statement
will be of help to them m overconung or avoiding some of the dfficulties
involved

SECTIONAL NOTES
ALABAMA

The South Alabama potato crop began moving to markets the
first week of May. WWeather conditions, in general, have been favorable
to a good quality potato The rainfall in April was somewhat low, and
yields probably will be reduced 10 to 20 per cent as a result.

Plans for relieving the labor shortage, made very acute by the heavy
demand for labor m the Mobile shipyvards, have been completed
About 500 high school boys from nearly 20 or more city schools in the
state have been recruited by the Alabama Extension Service for work in
the Baldwin County section for the six-weeks shipping season. The
boys are to sleep in temporary quarters provided by the state with the
health and safety of the boys in the hands of the state and county of-
ficials.

A total shipment of 5,000 to 6,000 cars is expected. Approximately
75 per cent of the crop consists of Triumphs with the balance largelv
representing White Rose.

Growgrs find it difficult to understand why prices to them are limit-
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ed to about two and one-hali cents per pound, while 1 Mobile, just
across the Bay and i view of the potato fields, retail prices are eight
to ten cents per pound. (May 22).—L. M Ware.

CALIFORNIA

There has never been a Potato Deal lhike the present one in Kein
Couny.

A large percentage of the acreage has been purchased at prices
rangmg from $150.00 to $500 00 per acre, m the fields.

The farmer harvests the potatoes but does not grade, haul or wash
them, which takes the transaction out of O.P.A. regulations

Recently there has also been considerable purchasing done at ceil-
ing prices. As a result, the independent buyers are unable to obtamn
supphes through the usual method of day-to-day buymg.

The second comphcation is the truck situation A large volume
of potatoes moved via truck during the early part of the Deal The truck
rates that were charged were considerably 1n excess of those of last sea-
sem, The O P A has since ordered all truck rates rolled back and, as a
comsequence, the great majority of the truckers have quit, claiming that
on account of mncreased Iabor cost, etc., they are unable to function at
thewe rates

A third complication is the heavy government purchasing which 1s
reported to be one-third of the daily loadings.

Generally speaking, the quality and yields are proving very satis-
factory.

The demand coming from all over the country 1s truly colossal.

The present ceiling prices on U. S. No. 1 potatoes are $2.45—this
price will be reduced to $2 20 on the 1st of June. (May 7). —E Marx

About the middle of March, it was reported that an Eastern con-
cern was dealing through local representatives, and purchasing fields of
potatoes on a per acre basis. Early sales in the early section, where gen-
erally speaking yields are hghter, were purchased for a price as low as
$165.00 per acre “on top of the ground,” meaning that the grower sup-
phed the tractor, the digger. and two men to operate this equipment.
with the Eastern concern furnishing the sacks and all pick-up labor in
the field By the 1st of April it was reported that approximately 5,000
acres m early section had heen purchased on such a basis with prices
ranging from $165.00 per acre to approximately $300.00 per agre. This
same general policy or plan is still functioning, and one of the recent
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sales was a I,050-acre holding which was sold for $500,000 “on tep of
the ground.” The total number of acres purchased on this basis is not
known, but each day additional acres are purchased At the present
time 1t has been mdicated by various mndrviduals that 8o per cent of the
potatoes being harvested at present are now owned by some corpora-
tion that has purchased the potatoes in the field. At a meeting of grow-
ers this week, this nfethod of mprketing potatoes was discussed and
the following points were brought out by the growers. (1) The grower
under this method of marketing was losing all contact with the trade,
buyers, and the market. (2) Should some conditions arise, whereby the
potatoes would not be sold in the field, the grower would have lost all
trade relationships. (3) Small cash buyers which have aided in mak-
mg this market a cash {. 0. b, market, would not be available to aid in
marketing the crop. (4) With the shortage of labor the grower feels
that he 1s elinunating his problem, as possible loss of his crop would be
due to a shortage of labor. (5) Generally speaking, 1f the grower had
kept the potatoes and marketed them under normal or former methods,
he would have realized in most cases, considerably more money per acre

From all mdications, the vield per acre this year will exceed that
of any other year. We have, however, found some blight in the earlv
section that ha~ reduced the vield, but because of our dry weather condi-
tions, we do not anticipate blight trouble in the later potatoes. (May
7)—M A. Linpsay.

COLORADO

The Colorado potato deal cleaned up at least a month earlier than
normal because of the price ceilings which reached a peak of $2.30 for
April and dropped to $2 20 for May with another drop in June. A re-
cent ruling raised the ceiling to $2.40 for May and June but the pota-
toes are gone. A large part of the dwindling supply went to the Army
during April. Colorado will probably not have any new potatoes until
the 1st of July

A 17 per cent mcrease 1n acreage 1s indicated for 1943. A water
shortage was in prospect for the San Lws Valley, but a recent rain
and a snow storm have somewhat relieved the situation at least tem-
porarily.

Colorado growers will plant more certified seed than ever before
in history and better seed, in general, is being planted than ever before.
Ring-Rot, which threatened the very existence of the potato industry in
1938 is practically non-existent. With favorable weather, Colorado
should have one of the largest crops in history.

Plantings in the earlier districts have been completed and will soon
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be in full swing 1n the San Lws Valley and Western Slope areas. North-
ern Colorado does not plant 1ts main crop until June. (May 13 )—C.
H. METZGER.

IDAHQ

Acttvities in Idaho are at a low point with practicaily all the old
potatoes stupped or being held for dehy dration, and preparations for the
main planting will be under way after the mddle of May.

Inquuries for seed are still commg mn from both outside and inside
the state, and there seems to be little change in the prospect for a large
mcrease n table stock acreage compared with last year. Irmgation
water prospects for the season are excellent.

Dehydration is again recerving more attention with at least five
more dehydrators bemg considered. Idaho now has six dehydrators and
three starch plants in operation. ’

Black market activities from the standpomnt of seed potatoes being
sold for table stock has probably not been of great importance in
Idahn, and ceiling prices on seed came too late to effect materially the
trans~acti ns m seed,

Pennw hama's wild Ife claims should not go unchallenged. In
Tdahu last year the writer stood m one seed field exanumng tracks of
luith deer and moose, while the county agent and the seed grower plan-
ned a bear hunt to start in one corner of the field. One potato grower
reports “getting lus elk” m his own pig pen. (May 12)..—EUGENE W
WHITEMAN.

INDIANA

The potato situation in Indiana is just about the same as it is every-
where else. Some of our growers have taken advantage of the condi-
tion and also the disposers of seed have rooked a few of the buyers and
a few of the purchasers, and at the present time there seenis to be a lot
of seed on hand Late certified seed from various localities is selling
at $1 00 to $6 50 per hundred pound sack. The seed is apparently very
good and this is the first time I have ever noticed so many old second
hand sacks on the market Of course, we can readily see why this 1s.

Naturally, when people get a little excited they do things a little bt
differently and some people this year have said, “Well, hang the cost,
let’s put out the potatoes.” In our state the acreage is larger than ever
before. Most of this, however, will be on the small farm potato patch
scale and yet I have had several people write to me mnquiring where
they could buy as much as one or two carloads of good certified seed.

The Irish Cobbler, Katahdin and the Chippewa are the main va-
rieties for planting m Indiana.
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Some of the early potatoes were mpped by frosts but there was no
serious damage and the mam crop will be going in almost any time now
until the latter part of tlus month. Our spring conditions have been
most 1deal and the planting has not heen delayed for any reason.

We have also found considerable damage to the newly sprouted
potatoes and some of the other crops from the potato flea beetle, which
1s present in larger quantities than ever before. Some growers are
putting on a dust or spray even though the plants are only two or three
mches fall.  (May 8).—\W B Warp.

LONG ISLAND

Long Island has the largest acreage of potatoes in 1its history.
Potato men agree that there 1s a 20 per cent increase compared with
1942, which was the largest to that time

The larger part of the acreage was planted early, with the ground
in good condition. The cold, unfavorable weather delayed the planting
of 20 per cent of the crop Continued cold weather has retarded the
germmation The crop 1s at least ten days later than normal.

There 1s some complaint that the seed pieces are starting uneven.
Even with the mcreased plantings, 1t is doubtful if Long Island markets
as many potatoes as 1 1942, which was the largest crop ever harvested.
(May 14).—HEeNRY R, TALMAGE.

LOUISIANA

The Irish potato yields in Louisiana have been matersally cut and
will be much lower than first anticipated because of a drought which 1s
existing at this tume. The entire season has been spotted.—first with
an early freeze which cut back plants, lack of mtrogen n fertilizer which
caused early yellowing of the plants, and during the month of March
the heaviest rains we have experienced for 23 years, and a drought at
this time which is causing early maturity, smaller potatoes, and smaller
vields. All our potatoes are being sold close to ceiling prices. Labor in
harvesting potatoes 1s bemng done in many cases by school cluldren—-
both boys and girls The potato digging season for south Lowsiana
started out in an intensive way about the 2d of May, small lots having
been harvested since the 21st of April  Potatoes are moving by trucks
and railroad ‘We are shipping, so far, most of our potatoes on a Vic-
tory grade basmis which includes No. 2’s, 1%4-inch minimum size and up.
It is really a comhination grade of No. 1’s and No 2%s. (May 7) —A.
C. MoreaU
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MICHIGAN

The potato situation in Michigan has never been so acute. Seed
normal acreage. Growers, who find themselves short of seed, are travel-
shipments are about completed with hardly enough seed left to plant a
mg the country picking up a few bags here and there, paying anything
ahove cethng prices.

The black market has forced legitimate established dealers out of
the deal. Black market operators are very active, mostly hauling bv
truck They pay cash so that no records are available. There 15 no
doubt that a Int of good seed that should be planted has actually been
eaten up. It is not uncommon to see retail stores bare of table stock
potatoes and see stock marked Seed Potatoes “Not to Be Used for
Human Consumption.” When this condrition exists, what is the aver-
age customier going to do® Ths 1s not difficult to answer. They simply
are having their stocks marked “seed” and eating 1t.

There is considerable uncertanty regarding the acreage that wall
actually be planted this year Growers are confused with the govern-
ment program  Incentive payment, price ceiling, floor price, and now
the O P A sratement that would lead one to believe that farm prices
will be Towered.  Tlus, combmed with a labor shortage, leaves growers
m a frame of mnd that potato growing has passed from a business, and
not too easy a business, to a patriotic food producer whose own judg-
ment tells him that with lngh seed prices, fertilizer, labor cost, low
lahor efficiency, lack of matertal and equipment, 1s making him the big-
gest gambler m the country today. (May 12).—H. A. REILEY.

NEBRASKA

The acreage intended to be planted this season, according to present
reports, will be short of that asked by Government planting agencies.
In fact, 1t appears that there will be a slight shrinkage compared with
last year's acreage In the case of potatoes being entered for certifica-
tion. present indications are for the same, or a shght increase above that
of 1042 In view of the fact that the certified acreage has been shrink-
ing for two seasons previously, the halting of the tendency to reduce
certified acreage is a good indication.

The labor situation, as it affects agriculture in general, is still rather
short  There is more call for farm laborers to work throughout the
vear than can be supplied The seasonal denrands will commence with
the planting of potatoes (about June 10) and will increase as the,general
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harvest approaches. The plans to relieve this include importation of
Japanese Nationals, and surplus farm labor from territories m eastern
Nebraska and the Ozark region. A few have already been brought
into the territory. There is also a possibility of using prisoners of war,

The black market has ceased to exust, primarily because there 1s
very httle movement of potatoes in this territory. A great deal of
thought is bemg given to preventing the situation from recurring in an-
other season. (JMay 12) —Marx KOEHNHE.

NEW JERSEY

Most of the commercial potato growers completed their planting by
the 8th of May This 1s a week or two later than the usual date and
may result in a shghtly later harvesting date but should not affect total
yields appreciably. Many of the early plantings are now up and some
growers have completed their first cultivation. Good stands have been
reported. The recent rains during the 13th and 14th of May should give
the crop a good start.

Total sales of seed and fertilizer and reports of farmers intentions
to plant indicate that the acreage planted is approximately 25 per cent
ahove the 1942 acreage,

A strong black market still exists in the potato deal. Retailers are
paymg as much as $4.50 per 100 Ibs. for second size and $7.00 to $10.00
for U. S. No. 1's. Most black market transactions are on a cash basis,
the retailers buy at the ceiling price and are billed for additional pro-
duce which they never receive. Retailers are charging from 7 to 13
cents a pound for poor quality stock. Many local markets have been
without potatoes for two weeks and sales are limited to 2 or 3 pounds
per customer when supplies are available. It is hoped that offerings of
new potatoes from the south will ease the situation soon. (May 15)
—J C. CamPpBELL.

NEW YORK

In common with most of the rest of the Umted States, seasonal
weather conditions are such as to delay planting in New York. Not
even oats and cannery peas have been planted in most areas at this date,
(May 15) on account of the excessive rains. This will probably retard
potato planting except on Long Island where the crop was planted on
time about a month ago. It is apparent that the New York acreage will
be increased at least 15 per cent upstate and that 1t has been increased
at least 10 per cent on Long Island. It is not expected that supplies nf
either Seed or fertilizer will curtail commercial plantings. The demand
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for seed by new growers and Victory Gardeners has been far in excess
of supples.

Because of the losses caused by late blight last year, interest in
spraymg equipment for the 1043 acreage has been active since last fall
In addition to existing equipment, plans are now definitely taking shape
to provide tractor mrounted sprayers for 18 custom spray rings in eight
counties. At the moment, the principal bottlenecks appear to be a pos-
sible shortage of potato diggers on Long Island, and labor to handle the
crup at digging time.

Long Island veually plants about 25 per cent of the total New York
acreage and harvests about one-third of the total production. This year
Suffolk County has planted nearly 50,000 acres, and Nassau County
probably 10,000. About the 11th of May, H. R. Talmage and Son of Riv-
erhead, Long Island, submit the following report for Suffolk County:
“The potato acreage m Suffolk County has taken a big jump this year.
As you ride around the country there is nothing green in sight: scarcely
any land heing saved for grain or cauliflower.

“Potatoes were planted under nuserable conditions The weather
was much colder and more windy than any season on record. But the
weather was not such as to actually stop operations and the date of
olanting was not much later than usual. It has continued cold since that
time and the potatoes are not yet commg through the ground, while it is
commun to be able to “row” them by this time and start cultivating,
They will be at least a week later than normal At this writing it is very
dry here. In digging around, it appears that emergence will be very
uneven and there will be a considerable number of weak sprouts.

“Fertilizer and seed supplies were adequate, I believe, and we were
able to get labor to take care of planting. Small allotments of ma-
chinery may prove a hmiting factor in getting work done. Diggers in
particular are very short. What the harvest labor supply will be we do
not know, but we are hoping for the best.” (May 14).—E. V. HarpEN-
BURG.

NORTH CAROLINA

I have just returned from the eastern part of the state after visiting
areas north and south of Albemarle Sound. There is considerable varia-
tion between and withm these two sections. .

North of the sound, stands are fair to good but many bad spots
occur where seed pieces decayed because of the heavy ramns early in the
season. and also the cold weather. A large percentage of the fields was
killed in mid-April but a few later plantings escaped. On one Protected
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cite, near the Pasquotank River, no mjury had occurred and plants were
setting tubers—sonie almost 1 Number One grade This section, gen-
erallv. was not hurt by the dry weather in May.

South of the sound, practically all plants were killed in early April
and again in mid-Apnl. This has caused excessive sprouting and
will not only delay harvest but will also reduce yields. This section was
very dry durmg the early part of May but the ramny period during the
week of the gth of May has heen most favorable for the growth of the
crop  With continued seasonable weather, harvesting may begin by the
15th of June

The labor situation 1s unchanged and is more acute in the Elizabeth
Citv-Camden area than in the Aurora and other sections south of the
sound  Labor camps have already been established and the growers are
hoping that sufficient help will be available to harvest the crop (May
14).—M. E. GARDNER.

OHIO

Rams have delayed early potato planting in the northern one-half
of the state, but the early planting along Ohio river bottoms has been
cemipleted.  Late potato planting will start as soon as the soil is in good
condition. Many growers will plant earhier than usual to speed maturity
and enable them to use school help in harvesting.

More than one-half of the total crop will be planted with early-ma-
turing varieties The Katahdin and Sebago will replace much of the
acreage formerly planted to Russet Rurals.

Few potatoes are now available to civilians. One large chain in
Columbus was without potatoes for four weeks. Most of the potatoes
on the market are now coming from California. Black markets con-
tinue to flourish regardless of anyv efforts to check them on the part of
O P A

Most Ohio growers sold their potatoes in the fall as ceiling prices
did not justify holding. Ohio growers cannot store potatoes from fall
to spring for 20 cents per cwt. (May 14).—E B Tussing

OREGON

Practically all the potatoes are shipped from this area The Kla-
math district shipped 7.400 cars for the season by the end of April Seed
18 scarce and high priced. The acreage for the district for 1943 seems to
he about 23.000. Approxmmately 1.500 acres of this will be on U S
Bureau®of Reclamation leased lands, opened for potato growing this
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year for the first time. Applications for seed certification are a little
above normal More certified Russets than usual have been shipped n
from other districts for foundation stock.

Prices have been at ceiling throughout the major part of the season.
It has been rumored that black markets prevail m the south. The labor
situation is at this date a little better than that of last year. Apparently
ex-farm boys are turning to farmmng from less essential occupations.
Also, more constderation for agricultural workers is being given hy
draft boards. )

Machinery and trucks are hardly sufficient for the heavy acreage
this year, but we hope for additional machinery. Planting started the
last week in April and now, the 1oth of May, 1t has reached heavy pro-
portions. (May 10).—C A. HENDERSON.

PENNSYLVANTA

Potato planting operations in Pennsylvania are progressing satis-
factorily, although they are somewhat behind schedule Rains during
April held up all fitting and planting operations. Growers who had
seed 1n the ground during this wet period expected some losses because
of rot Recent examunations revealed very little rotting except in low
areas where the dramage was poor.

In Potter County thirteen rubber-tired tractors were recently
paraded through Coudersport to stimulate the potato production pro-
gram. It was reported that these tractors were the first ones released
by the War Board that were rubber-mounted. These tractors will have
spray tanks mounted on them and will be used in spray-rings already
organized It took a great deal of foresight, patience and energy to get
these rubber-mounted tractors released. but with the leadership of the
County Agent, Bert Straw of Potter County, and the active support of
several potato growers, the impossible was accomplished. Their release
was secured through the State War Board of the United States De-
partment of Agriculture These tractors are not something that have
heen pronused for the future. They are already in the hands of the
farmers and are now being used to increase the potato acreage in Penn-
svlvama, and Potter County in particular.

Recent estimates of the Federal State Crop Reporting Service indi-
cate an increase of nearly 10 per cent in the acreage of potatoes to
be planted m Pennsvlvania during 1943, compared with 167,000 acres
planted in 1942, (May 14) —K W. Lauer
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“Potato planting in Pennsylvamia is from two to three weeks late
this vear principally because of the cold wet spring. Farmers are now
planting and a considerably larger acreage than was planted last year
nuw seems certamn. Increases in acreage have been mainly on small
farms without adequate spraying machmery. The increase in commer-
cial type spray rings that has been giving these small growers good dis-
ease protection has been 1n part, mnhibited by a scarcity of machinery
However, somnte twenty new spray rings capable of spraymg 4ooo ad-
ditional acres have been able to secure equipment and will be in opera-
tion this next year,

Labor 1s scarce but most of the larger growers have been able o
secure enough help to plant and grow their crop but will necessarily have
to use women, high school students and children in the harvesting op-
eration Therr outlook is better than newspaper articles would lead us
to believe.

The secd situation has been exceptionally bad The fact that ceilling
prices allowed a premium on potatoes labeled as seed has prompted the
selling of much of the potato stock grown in the state as seed. In addi-
tion the market has been flooded with so called “selected seed” or just
“potato seed” from out-of-state sources A number of those entering
the potato growing industry for the first time have not realized that this
stock 15 poor seed or totally unfit for seed and have planted their acre-
ages with 1t. Such a situation certainly needs clarification before an-
other yvear’s planting operations begin. (May 7).—O D. Burke.

SOUTH CAROLINA

A late freeze on the 14th of April killed the potatoes to the ground
for the third consecutive time m some portions of this area. Such pota-
toes are in very bad condition and will hardly produce enough to pay for
the seed potatoes used to plant the crop. That 1s reason enough for the
growers to complain about the price ceiling.

The potato crop 1s 1 need of rain and yields will be low unless the
rain comes soon. Our harvesting period will start about the 24th of

May, which is about 10 days later than usual (May 13) —C. N. CrLav-
TON.

VERMONT

For the first time in modern times Vermont was apparently clean of
potatoes by the last of April The only exception was in stocks held
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back by growers for seed or for delivery on sales made at an earlier date.
Shipments of seed are now coming in (May 13th) under War Board
authorization from Maine Most, if not all of these seeds are *‘selected
seed.” Practically all Vermont certified seed was sold out by the end
of March, and very little table stock remained. A survey of stores in
Montpelier and Barre, small cities in the center of one of Vermont’s
best agricultural regions, shows no table stock potatoes whatever for
sale A similar condition has been reported generally.

It 1s helieved that the state’s planting acreage will be stepped up
from 12,000 as of last year to at least 16,000 this year, though dubious
quality of much “selected seed” being used may not provide a corre-
sponding increase mn production.

Ring rot has been found m some lots, though only a few casual in-
spections have been made.

Cold wet weather extending from spring to date has retarded plant-
ing preparations and very little seed will be planted before the last two
weeks in May.

It 1s not believed that any Vermont certified seed went into the black
market. But the cellmg schedule based on sales hetween the 13th of
February and the 1st of March had httle effect because extremely few
growers made sales at that time.

Vermont added 1ts official protest, through the Governor and Com-
nussioner of Agriculture, against the recognition of “selected seed,’
under prevailing conditions, by O.P.A. (May 13).—H. L. Bagy.

VIRGINIA

Perhaps of greatest interest to the white potato growers at this time
is the question of what the Office of Price Administration will do m
connection with ceiling prices

On last Thursday, representatives of the farm orgamzations met
with the Office of Price Admimstration, Mr. Tapp, and Mr. Meal of
the Umited States Department of Agriculture, The potato situation as
well as that of other vegetables. was discussed, but no decisions were
announced.

On the afternoon of May 21. there is to be a meeting of the North
Carolma Produce Growers Association at Raleigh, North Carolina, at
which time Mr A E. Mercker and some one from the Office of Price
Admumstration, will discuss the potato situation. I would assume that
by that tume there will be definite commitments from the Office of Price
Admimistration. The potato growers from New England to Florida
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have worked very diligently on a program winch would give the pro-
ducers a small margin of profit under normal production conditions, It
can be said that the growers have made every effort to set up a favorable
situation for consumer and the trade as well as for themselves e
firmly believe that unless these reasonable recommendations are heeded,
hest results will not e obtained. !

In nreetings it has been mentioned to the Office of Price Administra-
tion that 1t cannot protect the consumer without protecting the producer.
That 1dea is hased on the following thoughts-

1. That ceiling prices, if placed, are unworkable unless they are
somewhat 1 hne with supply and demand requirements.

2. That ample supply 1s the only way to maintain reasonable re-
tail prices.

3 That supply can only be maintamed and increased by means
which will afford the producer an opportunity for profit.

These 1deas are interlocking and to our mund reach the above men-
tioned thought, “‘that the producer has to have protection in order to
give the consumer the protection the Ofifice of Price Admunistration is
striving for.” If there 1s some way that the Office of Price Admimstra-
tion could establish some principles like the above, 1f they are principles,- __
it might facilitate the development of workable programs in a shorter
time, and avoid so much of the trial and error procedure that has beex
in effect.

The acreage of white potatoes on the Eastern Shore of Virginia pos-
sibly may be 10 per cent larger than 1t was last year. The appearance of
the crop is the best that it has heen for many years Recent rainfall has
been ample and the current mdications are for a good crop, with har-
vesting possibly a httle later than normal

Since the above notes were written, the following information has
been recerved and acted on as described :

Two potatn price control programs are said to be before Mr Byrnes.
Both are said to provide a reduction 1n the income received by the trade
through current markups. However, one provides that the saving bz
used to reduce consumer costs and the other to pass this saving to the
producer and raise his price to more equitable levels The proposed
ceilings in the Southeast are helow cost of production and pomt of ori-
gin marketing costs. Growers in southeastern states are asking therr
Congressmen to petition Mr. Byrnes to adopt a plan passing the savings
to farmers. Virginia, North Carolina and Maryland growers are ask-
mg that_the farmers’ point-of-origin price be not less than $325 per
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100 puunds. Possibly other southern states may ask for more on ac-
count of short crop. (May 17).—G. S RarsTtoN.
CANADA
Two important changes have been made in the regulations that
govern the production of certified seed potatoes mn Canada. An addi-
tional grade has heen established. and a new regulation has heen made
that will be effective i1 1944

New Grade

The new grade will be mntermediate between the present “Founda-
tion Seed” and “Certified Seed” grades, and will be called “Foundation
A”, This becomes effective immediately, and the 1943 crop will be
certified under three grades “Certified” seed (for the production of
table stock only), “Foundation A” seed, and “Foundation” seed.

New Regulation
The new regulation, which will become effective next vear, reads:
“All fields entered for certification in 1944 must be planted with
either 'Foundation’ seed or ‘Foundation A’ seed ”

Purpose of New Regulation

Our experience for many years has proved that the planting of
high quality seed—seed either of Foundation or near Foundation stand-
ards—is essential for the successful production of high quality seed po-
tatoes. Growers whose certified seed stocks are “marginal,” that 1s,
whose fields passed inspection, but contamned the maxmmum or nearly
the maximum of disease allowed hy the standards, have, for a long time
past, been advised to obtain new seed stocks of Foundation or near
Foundation standards for the future production of certified seed pota-
1oes; but many growers have continued to plant marginal seed, to the
disappointment of themselves and the growers who buy their seed stocks.

From 1944 onwzrds all growers will be required to plant high
qualitv seed

Field Standards

Foundation and Certificd Seed
The standards for these two grades have not been changed.

Foundation A
(a) If field or plot 1s planted in tuber units:
Ist and 2d Field Inspections—Tolerance for any one virus
disease not toexceed .. ... iiiiiiiiiiiiii i i, 5%
Total virus diseases not to exceed ........... veerreaa. 1%
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Individual tolerances for other diseases shall be the same as for “Cert-
fied Seed.” except that the total for All Diseases shall be:
37 at 1st Inspection, and
277 at 2d Inspection.
thy f not planted 1 tuber umts*
The tolerances shall he those allowed under the present Foundation

stamddards, namely :

1-t Field Inspection, Total Diseases . . ... .. . . ...... 5%
2d Freld Sowpecron, Total Diseaves . B £

“Foundanon A™ tags shall not be issued for small size seed—114
e 3 ounes  Small size seed produced m “Foundation A™ fields, how-
ever ~hall he eligible for “Cerufied Seed” tags.

“Foundation A™ tags shall not be 1ssued for seed potatoes produced
m any field or plot in which aphids or other mnsects are sufficiently
cvidence to warrant suspicion that diseases may have been introduced or
spread therehy (Apr 8) —E. W Harsor

PICK YOUR FUNGICIDE
BY COMPARATIVE RESULTS!

Field tests by commercial growers prove the superiority
of COPPER-HYDRO for POTATO BLIGHT control.

Copper-Hydro Led by 23 Bushels* per Acre!

MATERIAL USED TrORS BN ACRE
Competitive Copper (widely adv. brand) 247 bushels
Bordeaux Mixture (8-8-100) 240 bushels
COPPER-HYDRO (5-100) 270 bushels

*A two-jenr average—Copper-Hydro led hoth years!

Copper-Hydro is easy and safe to use. Requires no lime and may
be applied as a dust or spray! Does not clog mozzles or pump
screens. May be combined with most insecticides.

| Write Today for \ CHIPMAN CHEMICAL COMPANY
Circular & Prices
Bound Brook, New Jersey
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COPPER SPRAY SUBSTITUTES:.:

Arecrt E Divoxp’
Detpartment of Botany, University of Nebiasha, Lincodn Nebr

I \W. HEeUBERGER?
AND

Jases G. Homrsrarr®
Connectrent Aypacuitiral Experiment Statwn, Newe Haven, Conn

The search fur new spray materials has gamed impetus durmng the
past year and a half because of the fact that copper and mercury have
“gone to war”. A shortage of mercury compounds has already devel-
oped. and while copper 1» still available for use in fungicides. it 1s
expected to become scarcer as the war goes on.  In contrast, more fond,
especially potatnes, must be produced than ever before

Disease control practices, therefore, must becomie more effective,
\With a scaraity of copper sprays we can turn, in part at least, to alternate
spray materials. contamning little or no copper

Verv few materials have been tested on potatoes chiefly hecaus:
Bordeaux mixture has worked so well i the past and it 1s <o mexpen-
sive that substitutes have seemed unnecessarv., Nevertheless. with the
carrent need and demand for substitutes, the editor has requested his
hriei summary of present knowledge. It has been prepared on the

1Contributions frum the Department of Botany, University of Nebraska, X S
No 139, and published with the approval of the Director of the Connecticut Agn-
cuitural Experiment Station

2All omgmal experiments reported were conducted by the authors at the
Connecticut Agcricultural Experiment Station, New Haven, through collaboration
gf the Crop Protectton Institute and the Connecticut Agricultural Experiment
~tation

3Until September, 1942 Fellow, Crop Protection Institute.

4TUntl November, 1942, Plant Pathologist Crop Protection Institute

5Chief, Department of Plant Pathologt and Baotany
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husts uf the authors’ general experience with new orgamic materials
extending back to 1938, and 1t will cover crops other than potatoes.
The emphasis will be placed on disease control, although copper, of
comrse, has marked mnsecticidal properties on putatoes as well

OrcANIC SUBSTITUTES FOR COPPCR

1 Tetuchlorqunone ov Chloraml (Speigon). One of the new-
«st and most promusing materials 1s tetrachlorqumone, developed hy
Crup Protection Institute, and mtroduced 1 1940 (4, 16). Thanks to a
wide program of advertising, this matenal 1s already well-known It
1s produced m several grades standard (gg per cent active). wettable,
and mrarous dilutions on tale

a Seed profechon  TIts value as a seed protectant on legumes is
wt present well-known. On peas (9, 24, 25, 29, 301, hma beans (4, 161,
sovhean and vetch (6), it has been used with success, grving not only
good protectum against pre- and post-emergence damping-off organ-
=<, hut also an apparent stimulation to growth of the plant McNew
(251 has shuwn the sumulative effect to exist m the ahsence of damp-
ing-off orgamsms, imdicating that tetrachlorqumone has direct stimu-
latory action on the growth of the pea plant

Tetrachlorquinone appears useful as a seed prutectant for cotton
(y, 28, for small grams agamst smut (21), and for sorghum against
smut (20, 22, 23). and Livingston has repoited some sumprovement m
emergence mer checks when spinach seed were treated (23)

The results of some prelmmnary tests on sweet potatoes, using
arfuents suspensions of the wettable grade of Spergon as a seed potato
anrl sprout dip treatment have heen reported (3. 5. 8, 36). Elmer (8)
recrrds mcereased sprouting from dippmg the seed potatoes and good
coutral of stem rot from sprout treatments, whereas Dames (35) reputts
ety fair control of scurf when the sprouts are dipped m this material
Cunk and Harrer (3). m their work with black rot cbtamed abundant
urrwth of the black rot organism on sweet potato cubes. dipped in a
suspen~on of mfected tissues before dip treatment with the fungicide

When apphed to white potatoes, the possihilities for treatment as 4
sutface-sterthzing azent of seed pieces are (bvious  Our own mvestiga-
tons have mdicated that tetrachlorquinone 1s sufticiently soluble 11
water ta he toxte o fungous spore~  This toxie action 1s accelerated
marhedly when the suspension of fungiaide 1~ heated at temperatures
well below those which would cause mjury to tubers through heat
aleme (40° to 43° C) (7). and 1t 1s possible that heated suspensions
nvht qenetrate heneath the superficial layer of cells of tuber pieces
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b. As a fohuye spray, tetrachlorqumone has nut been exten-
sively tested. Agamst apple scab, it has heen successful, 1ts performance
having been published 1n 1940 under the code number 120 (33). prior
to 1ts commercial release and announcement of its chemical compusition,
On McIntosh apples, 1t has given commercial control of apple scab
and fair contrul of black rot  On apple trees of the Wealthy variety
cummercial control of cedar apple rust was obtained. In all of these
tests, the material was apphed at the rate of 2 Ibs of the standard (99
per cent active) unwettable grade per 100 gals. Before adding to the
tank, 1t was pasted with casem glue .

Fohage myury to McIntosh trees was shght and took the form of
lecalized chlorotic spots  Injury did not appear to affect the «ize or
munber of fruit harvested and did not cause a dropping of fruit.

Tetrachlorqumone does not appear to be suitable a~ a spray om
celery, because the control of Sepforia bhight obtamed under Connecticut
conditions was far nferior to that given by Bordeaux muxture and there
was some foliage injury.

Such serious mjury was obtamed when tetrachlorquinone was
apphed to roses, that it was necessary to abandon spray treatments
for the control of black spot. However, 1t has proven useful in the
control of diseaes of less sensitive ornamentals under greenhouse con-
ditinns. for Stnddard and Heuberger (34) have controlled carnation
rust by spray treatment with this material.

In our 1940 tests, verv interesting results were obtained when
tetrachlorqunone was applied to tomatoes for the control of Alternar
blight The standard grade was applied at a strength of 2 ths. per
100 gals., and before addition to the spray tank was pasted with casemn
glue Bordeaux (8-8-100) and tribasic copper sulfate (3.7 Ibs. per 100
gals 7 were also applied. A small power sprayer was used and plots
consisted of 20 plants each. and were rephcated four times at random.
Plants were rated for disease control by the method described by Hors-
fall and Heuberger (17). Defoliation of tomato plants was the index
of disease development employed Rating plants on this basis, we
ohserved that sprays contaming copper were most effective in disease
control (table 1)

Summary tables of yield records are presented, which indicate a
“stimulative” action of tetrachlorqunone. Plots to which tetrachlor-
quinone were apphed vielded a sigmificantly greater weight of fruit than
check plots. No other spray treatment gave significantlv ugher yvield
values than check plots (table 1).

The data 1n table 2 are alsn a measure of disease contral, since
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TaBLE 1.—I¥ cight of healthy fruit harvesiced from tomato plots
spraved with various fungicides

|
Average a
Dosage Per cent “f,;g?t O?er 13111 %?;dcc Sigmficant
Treatment ( Pounds per; Daisease Frutt from Check Difference
I'100 Gals ) Control Harvested Plot (P = oo035)
: (Ounces)
|
| 8
Spergon 2-100 25 560 186 1523
Bordeaux l 8-R-100 38 460 86
Tribastc CuSO.] 3-7-100 32 422 48
Check 37 o 374
|

TABLE 2 —IT"eight of tomato wines and grecn frut left at cnd of harvest

Per cent of Maximum Weight Obtamed
Treatment

Vine Weight Green Frnt Weight

Trihasic CuSOx 100 100
Burdeanx 03 53
Spergon 274 74
Check 58 25

after an attack by Alternaria, the plant soon dies. Ve weight, therefore,
becomes a measure of disease control. The amount of green fruit 1s a
measure of how early death occurred, since vines dving early would have
low quantities of green frut at the end of the season

Results of these tests indicate that tetrachlorqumone, though slightly
inferior to copper sprays in disease controlling power, may, under
proper conditions be a better spray treatment, owing to its *'stumulative”
action on the plant No foliage injury by this material has been observed
on tomatoes.

On potatoes, tetrachlorquinone has had only linted use as a foliage
spray It 1s our understanding that the wettable grade has been em-
ployed in tests in Florida during the past season, and that control of
late bhght by this grade was very poor This probably 1s caused by the
low tenacity of the material in the presence of a wetting agent, rather
than by a failure of tetrachlorqumone to act as a fungiade
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W henever tetrachlorquinone has falled 10 be effective m foliage
tests, it is the wettable grade which has been employed. Probably the
present type of wettalle grade should he withdrawn from the market
befure further failures brand this material as madequate

2 Tetramethyvlthiram  disulfide (TMTD, TUADS, Tluosan,
Arosan, Dubay 1205FF)3. Tetramethylthram disulfide was first re-
purted as a useful foliage fungicide m England by Moore, Montgumer),
and Shaw (26). There it was used successfully m the control of apple
scal. In the Umted States 1t has only recently been introduced as a
seed prutectant and the experiments testing 1ts possible value as a fohage
spray are few mdeed.

Sprague (32) nrst reported successful results with tetramethyl-
thiuram disnifide a~ a seed treatment for wheat smut m 1939  Leukel
121) has found Thissan (contamimg 50 per cent active ingredient)
mierr to New Improved Ceresan for the comtrol of covered smut of
harley, though better than other treatments avalable 1f mercury aned
copper compeands  should hecomie unavailable  Thiosan has Deen
emplined against ~orghum ~mut with encouragmg re<ults at dosages
a~ low as one-iourth of those recommiended 122, 23) It has hkewise
proven efficacious as a seed protectant on peas and spmach. (18)

Tetramethy thiuram  disulfide has Leen found very uweful for the
treatment of turf diceases m golf greens (13, 270 For this purpese
1t 1~ diluted with sand, broadcast over the mfectrd arcas, and watered
into the grass hightly

As a foliage spray, tetrametinlth iuram disulfide has been tested
by us for the control of diseases of apples, tomatues, and roses. For
apple scah, its performance was «mly fair whereas for cedar apple rust
vm the Wealthy vanety, 1t was highly effective m <mall, unreplicated
plots.

Applied to roses fur the control of black spot, pure tetramethyi-
thwram disulfide has given excellent results without mjury. In a green-
house operation, a house of badly infected plants was sprayed and the
disease was eradicated withm a four-week perind  Stoddard and Heu-
herger (34) have also reported excellent control of carnation ru-t m
greenhouse uperations

On tomatoes for the wontrol of Altcrnara bhght, the 85 per cent
grade of tetramethvlthwram disulfide (DuPont Japanese Beetle wpray )
was apphied m 1941 and again n 1942 Spray~ were apphed with knap-
sack sprayers to 10 plant plots, m 4 randonnzed rephcates Plots were
rated for disease control, as reported alwve. Table 3 hist~ the perform-
ances ubserved  The following materials were apphed m the dosages
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bown  Bmdeaux mixture, &8-1co, vellow cuprous nxide, 2 lhs per
100 gals om a copper hasis, TMTD. m 1041 at 4 Ihs per 100 gals,
and m 1042 at 2 Ihs per 100 gals  The check, of course, was unsprayed

Tanie 3 —Fficecy of vartous spray treatments m controlling Alternar
Might of tomatoes, and ffect of these treatments
on vicld of may ketable fruit

. i
| Per tent Disease on i
5 Dira ! Dates Shoun 1941 1041
mage |
{Pound~ - -
Treatrent T 100 "o
Treatren ‘ P: n i 1047 1942 Weight Frut
| | Green Total Weighs
! Frut Numbet (Ounces)
f {Aug 22| Sept 7 (A“!—f 28 (Ounces)
J ! ' i
| | l i )
Dordeaux 18-8-103 K - ] 134 539 2266
Yeltow i ) !
Cu0 Loza00* ) 20 | 17 [ 20 386 467 2060
TMTD | gr00%%) 41 | 30 | o 20 564 2308
| 2100
Check | | I 100 i 02 244 380 1816
X l 1

*Dosage computed vn a copper basis
**Tetramethylthiuram disulfide was applied at a dosage of 4 lbs per 100 gal-
lans in 1941, and at 2 lbs per 100 gallons 1 1942

Indications are that tetramethylthinram disulfide gave good disease
control—cunsidering the fact that this 1s a difficult disease to control

So far a~ we know, tetramethylthiuram disulfide has never heen
tried as a foliage spray on potatoes, except at New Haven 1 1942 (18)
It was used on Cobblers and on Green Mountams for flea heetles and for
tip burn (tables yand 3) Tetramethyltluuram disulfide was introducerd
as a Japanese Beetle spray, and 1t defimtely reduced the number of flea
heetles on the Cobblers and increased the vield when applhed at dosages
of 3 Ibs per 100 gals It wa-~ tested as a sulfur activator on tip burn
control for Green Mountains, and defimtely reduced the tip burn below
that obtamed in the sulfur plot [t appeared to mcrease sulfur dwarfing
as well. although the yield was still above that of the checks (18).

3 Dermatives of diphenylamine  Two groups of 1elated com-
pounds have heen investigated i this category  These are the axidation
products of phenotluazine, notably phenothiazone, mvestigated by Golds-
worthy and Green (11, 12) and 2.4-diammodiphenylamune, developed as
a fungicide by Goldsworthy, Green, and Haller (13) Neither of these
compounds has been tested extensively outside of the lahoratory In



19431 DIMOND ¢f ul COPPER SUBSTITUTES 147

TaBLE 4.—} aluc of Bordeany mivture, TMTD, and Derris dust os
treatments i reducing damage by fleu
heetles ta Cobbler potatocs

| |
Concentration | Galor A F%iﬂﬁ“ffle | Yield
Treatment 1‘ Lhv /100 Gak)} als;Acre : Per cént ' Bu/Acre

_ o e I |
hedk eee 5 . 483 | 245

Jurdeaux 2-2-100 ! 400 H 31 X 233
Dardeanx h-B-100 ' 401 345 ! 215
TMTD 0 34-10G ‘ 400 03 . 250
TMTD 10-100 406 i 28¢ ‘ 245
TMTD 3-100 ‘I 400 202 28;
Derris dust | 10 i qo0 e ] : 303

TapLe 2 —Ieluc of vurtous spray treatmments i seducing tip burn
on Green Mountain potatoes

i
~ | .
Treatment + concentration Gals/Acre Tip Burn Yield

1{Lbs/100 Gals) | Per cent (May 103, BufAcre
| | - z
Check ; . : . | 83 : 243
Bordeaux | 1515100 200 , 305 ! 303
Suliur 13-100 | 200 83 i 286
Sulfur plus 13-015-100 | 200 I 835 i 254
TMTD ‘ i

our tests, 2.4-diaminodiphenylamine has not locked promising as a pea
seed protectant (18).

Phenothiazine ha~ proven only fair as a foliage spray agamnst apple
scab, when appled at the rate of 4 lbs. per 100 gals. (11. 12}, whereas
2. ~-diammodiphenylamme has given as good control of apple scab as
that ubtained with the standard treatment of lime sulfur under Mary-
land conditions. With the latter material, only moderate contral was
obtammed when 1t was applied to peaches for the control of brown rot
and scab (13).

Tests for foliage injury have heen made on apple, pear. plum,
cherrv, peach and on beans. All tests were negative, excepting pheno-
thiazone on peach fohiage, where light mjury was ob-erved

Phenotlnazme is 1 commercial production for use as an anthelmin-
tic, and 2.4-ramnodiphenylamime 1» made under the name of Oxynone
bv Monsanto Chem Co -
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4 1he salicvlates. Clayton (2) has recertly reported results of
tests m which Dismuth subsalicylate and benzyl salicylate gave excel-
lent control of downy muldew of tobacco, the latter compound being
used with cottonseed o1l Saheyvlic acid and zinc salicylate were effec-
tive a~ fungiaides but tended to be mjurious  Butoxyethyl salicylate,
duutrosalicylic acid, and salicy! salicylate were also promising Al of
these compounds with the exception of the first wete tested at the very
low 1ate of by to 13 Ibs of orgamc in a gallon of cottonseed o1l which
wa~ then emulsified m 100 gals of water Bismuth subsalicylate was
employved at 115 Ibs per 100 gals of water

In evaluating the-e results 1t should he borne mn mind that tobacco
seedlings are very readily mjured. Materials causmg no mjury on tlus
crop would likely be safe on potatoes The chief handicap to the use of
these materials on even an experimental scale at the present time is lack
of a source. Qur laboratory tests with two fungi indicate that these
matenials may not work vers well on the more resistant fungi, though
it should he borne mn mund that the causal orgamsms of blue mold of
tobacco and of late blight of potato are closely related

5 Meacaptobensothiazole has been mvestigated, both as a seed
protectant and as a foliage spray on apples for scab and rust Its per-
formance in all tests has been only mediacre, and, considermg 1ts cost 1n
relation to performance, 1t 18 a material hardly worth further experimen-
tation

6 wcclluncous possibilities

a  Para-dichlorobenzcne. The use of p-dichlorobenzene as a fumi-
gant for the control of downy mildew of tobacco 1s well-known It there-
fore should have possthilities 1 control of downy mildew (late blight)
uf potato It cannot, of course, be used in the field as a funugant, but
the possibility has occurred to u~ that 1t mght be tried as an emulsion
by first dissolving 1t in cottonseed o1l and emulsifying the o1l m water
This combination. to our knowledge, has not been mvestigated as a
foliage spray under field conditions, and its value, therefure, cannot he
assessed.

b Pentachloronitrobensene has been employed mn England as a
dust for the successful control of Botrytis, damping-off and mildew of
lettuce (31)  Its further possibilities as a spray have not heen mvesti-
gated Some injury has attended its use, although the relationship
hetween dosage necessary for disease control and minimum dosage for
host injury has not been determined
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AMeTAL Sacts oF Orcaxic CodMpoUNDds

1 Metalhe dimethylditinocarbamates. A number of these com-
pounds have been mvestigated hy Goldsworthy, Green and Smuth ( 14
The soluble sodmm salt has proven too injurious to fohage and the cop-
per and mercury salts have given injuiy to apple. peach, and bean.
Accurding to them, the lead salt » the most promu~mg of the group
testeel  They apphed hoth the lead and iron salts to apples and suc-
cesfully controlled scab with them m 1931, The wron salt controlled
~cab and brown rot of peach with slight foliage mjury, though control
of cherry leaf ~put by this matenal was not satisfactory  Tindale 133)
has reported simlar results with the 1ron salt and has indicated that it is
compatble with hme

The rom salt, ferric chmethyldithiocarbamate, has been under exper-
mental mvesoigatin for several years and has now been introduced
commercially ( Fermate, Dubay 870, IN-870) Our own expertence
with this compnund ha- indicated 1ts abihty to contral apple scab and
rust under 1941 conditions in Connecticut.

The usefulness of ferric dimethyldithiocarbamate as a seedbed
spray for the control of downy mildew of tobacco has been attested by
Anderson m Connecticut (1} and by Kmeard 1n Florida (19)

Stoddard and Heuberger (34) have successfully controlled carna-
tron rust with this material under greenhouse conditions

Several reports by users have stated that the plants sprayed with it
bad a strikingly darker green appearance than do plants spraved with
other matenals effective in controlling disease Since the ferric salt 15 a
coal black matenial, the darker color of sprayed plants is not startling.
The dark color will persist as long as the sprayv residue remains on the
plant in any appreciable quantity.

The only tests wluch have come to our attention, involving the
apphication of ferric dimethy lditluocarbamate to potatoes as a sprayv are
those reported v Dr W H Tisdale of DuPont His tests indicated
favorable action agamst Alternaria blight Its efficacy agamnst downy
nuldew of tobacco may possibly indicate its efficacy against downy mil-
dew of potato (late blight). !

2 The copper vanthates. This gioup of compounds was nvesti-
gated by Goldsworthy, Carter, and Green (10) but none of them has
given satisfactory control of diseases under field conditions

III  Sowvixe THE LiMitations oF Oreanic COPPER SUBSTITUTES

There are several drawbacks to all the passible copper substitutes.
In general. the organics have a lower tenacity by far than that possessed
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I Bordeanx nuxture and the cuprous oxides They are too expensne
at the present time to be used as foliage sprays, excgpt m special cases,
They are highly specific n their action agamst fungi. bemng completely
effective aganst one orgamsm and wholly meffecuve agamst another
Finallv, even 1f the ideal organic compound were found, problems of
pruducmng it in such great quantity as would be necessary in order to
replace cupper wruld be exceedingly great None of these objections 1s
msurmountable, however and a few ways of approaching the problems
crmfrontng us at the present time nught be discussed

An attack upon the problem of improving the tenacity of organic
fungicides 1s essential.  Use of stickers and adhesives has improved ten-
acity somewhat, but has by no means solved the problem. A study
of the relation between tenacity and the physical properties of individual
samples of a materal 1s badly needed, for only when we know that we
can improve tenacity by modifving certain physical properties of a
prunmsmg fungicide can we say that we really know much about tenacitv
and the principles governing 1t.

Tenacity 1n, of course, associated with such properties as solubility
1n water, volatility, etc, and these will vary with the compound, rather
than with the sample of a compound Some other properties, such as
particle size and surface actrvity will vary from sample to sample of the
same compound and when the factors which determine the tenacity of a
given material are known, we shall be able to mprove greatly those
materials which we now have.

In order to overcome certamn inconvement physical properties, and
tn get hetter spreading of sprayv over leaf surfaces, we have employed
wetting agents These do accomplish their direct objectives, but gener-
ally tend to lower the tenacity (resistance to weathering) of fungicides
with which they are combmed to such a degree that resulting per-
formance 1s lowered.

Much, of course, remams to be done to find the crop and weather
liitations and the limitations m ability to control disease of the three
compounds which are currently available as substitutes for copper. This
type of work can best be done on a wholesale basis all over the country,
It 1s hemg fustered by the Fungicide Commuttee of the War Committee
of the American Phytopathological Society.

The high cost of organics may prove to be one of the simplest
abstacles to overcome Their cost at the present time has himited their
u~¢ a» seed protectants. The obvious solution to this problem 1s to
mix them with an inert filler, but potency is immediately reduced as
dilution of the toxaicant is increased  True, this decrease 1 toxICHY 14
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not proportional to dilution, but tenacity has generally fallen with dilu-
tion, so that the combmed fungicidal action and resistance ty weather-
mg falls off about as rapidly as the concentration of the toxicant

This problem 1> now recerving some attention, and may be solved
by finding methods of spreading a toxicant mer the surface of a cheap
inert carrier in such a manner that nerther fungicidal power nor tenacity
are sacrificed. If thi~ can be doue, then cost of the final fungicude will
appraach that of the ert filler. A carrier costing 10 cents a pound,
used in conjunction with an organic fungicide at $1 50 a pound could
cmceivably he made to sell for 11 cents to 15 cents a pound without
nmuch sacrifice m efficiency  Incidentally. this would solve some of the
problems of production, since a pound of pure organic fungicide could
be made to do ten times the work it formerly did.

SunaaRy

From the above ciscussion 1t 1s evident that there are a number of
materials which are useful as copper substitutes both as seed protectants
and as foliage spray~ At the present time three materials are in pro-
duction and have the abilty to control disease These are tetrachlor-
quinnne (Spergon ), tetramethylthiuram disulfide (Thiosan and Dubay
1205 FF), and ferric dimethyldithiocarbamate (Fermate, Dubay 870,
and IN-8701 All of these have shown excellent disease controlling
power under field conditions on a number of crops. Doubtless there
are other materials of equal promise. \We have. in fact. tested a number
of other organic compounds and some copper salts of organic com-
pounds which have made excellent showing under field conditions, but
these compounds are not on the market or else have not been tested
sufficiently widely to be safe to recommend for large-scale use at the
present time The three mentioned are merely the beginning ; the possi-
Iilities remam legion in the field of copper substitutes

Shortcomings of the copper substitutes are their high cost, their
Imuted production. their high specificity, and low tenacity. Methods of
surmounting these difficulties are discu-sed
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THE POSSIBILITY OF REDUCING THE PROPORTION OF
PHOSPHATE IN FERTILIZER APPLIED TO SANDY SOILS

JonN BUsHNELL
Ohio Agricultural Experiment Station, Wooster, Ohio

Where fertihzer 15 used m large amounts, the phosphorus applied
far exceeds that removed by the potato crop For example, a ton of
4-8-8 or 5-8-5 contams 160 pounds of phosphoric acid whereas 400
bushels of tubers contam only 30 to 40 pounds s is well known, the
excess 15 apphed to allow for fixation of phosphorus hy the soil, and
still have plenty for the plants As 1s also well recogmzed, no appre-
ctable amount 1s lost by leaching, but the excess remains fixed mn the
plowed layer \With repeated applications, the phosphorus-fixing capac-
ity of the soil will mevitably, sooner or later, hecome saturated, and
an application of excess phosphorus presumably will cease to be neces-
sary

That suils may contain enough available phosphorus for potatoes 15
obvious from the fact that many sols m the semi-arid West do not nee 1
any fertilizer whatever In the East, however, there are no large areas
where the soils have been so thoroughly phosphated as to be recogmzed
as not needing an excess m the fertthzer On the other hand, there are
scattered reports mdicating that at least some of the sandier soils of the
East have been phousphated to the point where further excess applications
nught well be discontinued

As early as 1933, Odland and Crandall m Rhode Island (6)
reported a fertilizer experiment with cabbage where for 8 seasons an
8-0-8 gave as good yields as 8-8-8 fertilizer In 1937, Hester in Vi-
gmua (4) estimated the fixing capacity of Sassafras sandy loam as 5000
pounds of phosphoric acid per acre and found that some growers' suils
contamed more than this amount Recently, Chenango sandy loam at
the Washmgton County Truck Expermment Farm i Ohio was found
to contam sufficient available phosphorus for several vegetahle crops
(2) The first report with potatoes was by Brown (1) who found that
phosphdte was not needed in the Conmecticut River Valley on old
tobacco sml  His data mdicate, moreover, that the application of §-2-4
fertilizer may actually result m higher vields than the contmued use of
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5-8-6 Five-year average yields were as follows, with a difference of
23 bushels per acre requred for statrstical sigmficance

" Pertilizer Appled at Rate of Average Annual Yield
2000 Pounds per Acre in Bushels per .\cre
5-8-6 241
5-6-6 252
5-4-6 254
5-2-6 267
5-0-6 257

The first simular test with potatoes on Chenango sandy loam in
Ohio was m 1941 and the yields were as follows.

Fertilizer Appled at Rate of Yield of No 1 Grade Potatoes,
1500 Pounds per Acre * Bushels per Acre
6-8-8 317
6-4-8 320
6-0-8 318

ESTIMATES OF THE AVAILABLE PHOSPIIORUS REQUIRED RY POTATOES

After the Connecticut expernments of Brown had produced ftive
crops with no duninution of yield on the plots receiving no phosphate,
the soil was tested by Morgan and Jacobson (5) They found 276
pounds of available phosphorus per 2 million pounds of soil by Truog's
test (7) The soil of the Olto experument sinularly tested 200 pounds
per acre (assunung 2,000,000 pounds of soil per acre)

Both of these soils may contain smore available phosphorus than
actually needed by the crops Neither experiment has heen carried
to the point where yields started to decline. Therefore, all that can he
said at present 1s that 200 pounds or more of avatlable phosphorus in
these soils is somewhere above the threshold of the amount which would
he just sufficient for a current season’s crop Threshold values, how-
ever, have been fairly well established for tomatoes and cabhage on
Chenango sandy loam m Ohwo (3) Tomatoes proved very sensitive,
thriving only when the soil contamed 180 pounds or more of available
phosphorus, whereas cabbage required only 100 pounds per acre by
Truog’s test Potatoes resemble tomatoes in being relatively poor for-
agers for phosphorus, hence the threshold of available phosphorus for
potatoes 1s probably close to 200 pounds per acre.

Incidentally, the total phoesphorus in the sail of the Connecticut
experiment was 2,740 pounds and of the Ohio experiment 1,500 pounds
per 2 million. The difference is not of importance 1 this discussion.
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The pomt 1s that the total phosphorus was not exceptionally lugh, even
in the Connecticut sotl.

Praci1calL CONCLUSIONS

Smce the function of fertilizers is to supply nutrients wlich are
defictent 1 a soil, 1t 1> obviously uneconomucal to continue to apply
large excesses of phosphate after the phosphorus-fixing capacity of the
soil has been saturated to the pomnt where ample phosphorus is available
for a crop. Wherever a soil 1s suspected of bemng at this pomt, the
reasonable procedure 1s to have the soil chemically tested for “avail-
able” phosphorus (the writer prefers Truog's method) and if the test
shows more than 200 pounds per acre, then conduct a field tnal to
compare a standard fertilizer with a special nixture supplymng about 40
pounds of phosphoric acid per acre

If the field trial confirnis the chemical test, the fertihzer tentatively
recommended 1 Ohio 1s 1000 pounds of 8-4-12, and the Connecticut
recommendation 1s equivalent to 1000 pounds of 8-4-16 per acre Fer-
tilizers with these formulas are, however, not on the market In Ohio,
growers have been advised to nmux at home 500 pounds of 0-8-24 (a
standard fertihzer for muck soil) with 375 pounds of sulphate of
ammoma or 1ts equivalent of any nitrogen carrier they prefer

These sugeestions are advanced primarily as a matter of economy
The saving in Ohio 1s five dollars or more per acre There is also the
possibility, as wdicated by the Connecticut data. that a low-phosphorus
fertihizer may actually produce a higher wield than a standard grade.

Addendum  After this article was written, further evidence that 4 per cent
of phosphoric acid m a fertilizer may be ample was published by Chucka, Haw-
cins, and Brown in Mame Bulletin 414, “Potato fertilizer-rotation studies on

Aroostook Farm, 1927-1941” They reported exactly the same jield from 4-4-7
as from 4-12-7, hoth averaging 384 bushels per acre
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SOME VARIETAL DIFFERENCES IN WIREWORM INJURY
TO POTATOES

W A RAwLINS
Cornell University, Ithaca, N. Y

Varietal differences m wireworm njury to potato tubers have been
noted 1 several mstances during recent years. This is rather interest-
mg ~mce the common species of wireworms are generally mjurious to
most farm crops, particularly potatoes Potato tubers are especially
vulnerable to attack by wireworns, hence i1t 15 surprising to find varia-
tions m amounts of myury to different vartetses

Instances of crop resistance to wireworm attack have been recorded
but no detailed account of potato varietal differences has heen noted m
the hterature It may be of mnterest then to discuss data obtained from
several variety trials conducted m Western New York from 1937
through 1940

The experimental plots were planted m fields mfested with the
castern field wireworm, Lunonius agonus, a pest common to the sandy
soil types in New York State Each experiment mcluded a number of
commercial potato varieties, most of which are commonly grown in the
state The row plots were 60 to 75 feet mn length and each variety was
rephicated four or five times At harvest time tuber samples of 100
number one size tubers were selected at random from each plot. The
tubers were carefully examined and classified according to the amount
and seventy of damage The mjured tubers were graded into three
groups, (1) tubers with one tunnel, (2) tubets with two to five tunnels,
and (3) those with six or more These classes are arbatrary and were
designated as shght, medium and -evere, respectively

The data have been analyzed statistically hy the use of the analysts
of variance and sunmarized n table 1 Wireworm daniage was heavy
in all of the expermuents except number 5 conducted 1 1940  Sigmfi-
cant differences in mjury among some of the varieiies are evident m all
uf the trials, but the order of susceptibility is not consistently the same
in each expermental trial In general, Insh Cobbler and Bliss Triumph
were injured considerably more than Russet Rural, Heavyweight or
Warba Other varieties were mtermediate

The data may be analyzed further by mdicating the severity of
damage on the mjured tubers This has been done as previously stated
by assigning each mjured tuber to vne of three categories accordmng 0
the degree of *vjury  As will be noted m table 2, the more susceptible
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TaBLE 1. [ITarietal differences as retlected in the amount of wnrewworm
injury to potaioes.

Average Number of Tubers Injured per 100 Tuber Sample
Variety
Expt 1| Expt 2 Expt 3 Expt 4 Expt 5
1037 1938 1038 1939 10940
Irish Cobbler 533 750 613 706 178
Bliss Trmumph 643 730 106
Green Mountam 50 4 %53 52y 350 168
Burbank Russet 465 718 506 |
Chippewa 678 66 5 482 !
Katahdin 673 560 456
Heavy weight 247 510 527 454 134
Russet Rural 331 480 ;608 434 8o
Warba 105 388 386 F2
Least difference
for significance
191 235 1057 118 110

varieties tend to have fewer shghtly mjured tubers and more severely
tunneled tubers than the more resistant variettes The injury on Irish
Cohbler, for mstance, showed an average of 26.7 per cent in the slight
and 22 3 per cent mn the severe classes, whereas Warba with fewer in-
jured tubers had 51 8 per cent m the shght class and 90 per cent n
the severe.

TABLE 2. Sewerity of wurewcorm damage to potato waricties in experi-
ments 2, 3 and 4.

Percentages of Tubers i
, Total Number
Varety Tubers Injured , -
Shght i Medium Severe
Irish Cohbler 808 267 310 223
Bliss Triumph 622% 355 497 148
Green Mountam 87 352 R4 178
Chippewa 78 330 406 26 4
Katahdin 721 314 47 4 182
Russet Rural 652 413 469 11.8
Heavyweight 642 425 472 103
Warba 546 arf 302 go

*Bliss Triumph was not mcluded m experiment number 3
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No basic reason for the varietal differences noted is evident There-
fore, these variations may not be due to any inherent characteristic m
the varieties Maturity which mught affect the time of tuber setting s
apparently not a factor sice two of the earliest varieties on trial, Cob-
bler and Warba, differed widely in susceptibility to attack. It has heen
pomted out (1) that m case of the eastern field wireworm, Limomus
agonus, the larvae cease feeding i late August, hence tubers set late
the growng season were not mjured as severely as those set early Tlus
would not be the case in the vartety trials since most of the tests were
planted early m the season.

SUMMARY

In a series of potato variety trials small but sigmificant differences
among varieties have been observed Although all varieties tested were
subject to wireworm attack, some varieties appeared to be more sus-
ceptible than others
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SECTIONAL NOTES

ALABAMA

The commercial season was practically completed by the end of
May, although small movements continued during the first week of
June The season was a successful one. Returns were satisfactory
and growers as a whole were satisfied Early m the season, there was
much concern over price differentials which gave Alabama lower
prices than competing states Although prices would have probahly
been higher had ceillings permitted, the prices recerved were considered
by most growers as good.

The labor shortage was met by the use of igh-school boys who
volunteered for work during the harvest season These boys were re-
cruited by the Extension Service, were housed locally, and their health
and recreation supervised by the Extension Service and local and state
health officials.

Alabama did not use the Victory grade which was used by some of
the other states They were permitted to place m each car 240 bags
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of U S No 1, A size, 50 bags No 1, B, and 10 bags creamers, and to
move these at ceiling prices.

Yields were good and favorahle weather conditions greatly aided
the movement of the crop, and the good carrying quality of the pota-
toes. The total shipment will probably amount to 5,000 cars. (June 10).
—I. M. WaRE.

CALIFORNIA

Shipments are continuing very heavily from Kern County but de-
<pite these shipments runmng between 400 and 500 cars per day, it is
almost impossible to make any purchases This 1s because of the fact
that the potatoes have been bought up either by acreage or on other deals
at ceiling prices.

The demand for California potatoes from the entire country 1s ter-
rific.

The yields in Kern County are holding up in good shape To date
the weather conditions have been very favorable and with a heavy
movement continuing, the Shafter District should clean up their potato
crop by the early part of July

The growers are trymng to get their potatoes out of the ground
before the weather turns too hot on account of danger of internal brown-
mg, etc

Growers, handlers and railroads are doing a remarkable job moving
the Kern County potato crop The total volume shipped from Kern
County this year should be the greatest that has ever been produced.
(June 8) —E. Marx

At the present time there should not be more than fifteen different
firms or individuals shipping potatoes out of Kern County, as the pota-
toes have been sold in the field to approximately an equal number of
firms.

Last year at this time there were approximately 125 to 135 repre-
sentatives shipping potatoes nearly every day. This change has come
about on account of O. P. A rulings which have made it possible for the
large operator to step into the field and purchase the potatoes in the
field rather than by the car Until last mght, Friday the 28th of Mav,
we had shipped 7.623 cars as against 6,522 —cars on the same date in
1942 and 4.629 cars on the same date of 1941. We are now shippmg
more than 500 cars per day and will continue to ship 1n the neighbor-
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hood of 500 cars daily for the next ten days, at least acc.ordmg'to our
best judgment The O P A. has changed the ruling or price again, put-
ting price cethngs on U. S No. I's until June T, 1943, which will he
$2 65 to the grower

We are still having trouble with labor from two standpomts In
the first place we are facing a shortage of labor and these laborers are
demandmg more money Potato pickers m the ficld today are, generallv
speaking, bemng pad 12 to 13 cents a sack for 100 pounds of potatoes
The average picker 1s making from $11 00 to $13.00 a day at this rate
Some of the labor, such as that used m hauling potatoes from the field
are making $16 0o and $18 00 a day on piece work

Tt nught be nteresting to know that on the 27th of May tlus year we
shipped 501 cars, on the same date in 1942 we shipped 328 cars; and
on the 27th of May, 1941, we shipped 197 cars Apparently, fiom mar-
ket news service records that are available to us here today, the only po-
tatoes bemng harvested and marketed in Cahfornia are those produced m
this county. Then, too, the market news service records indicate that on
the 27th of May there were 1,320 railroad slipments of which Kern
County shipped 501, and Alabama shipped 278 cats (May 29) —M.
A Linpsay

CONNECTICUT

Potatoes hecame so scarce on Connecticut markets that some re-
tailers were selling them in three-pound lots at nine cents per pound.
To make even weight, some tubers were sliced! Tlus acute shortage
of potatoes has stimulated many to plant small areas in their gardens
and it is difficult to estimate how much effect on the total acreage these
small plantings will have. Undoubtedly, it will he quite an important
factor  Commercial plantings have heen increased marhedly but T
haven’t any definite values to report at this time

At Storrs, the month of April was the coldest on record for fifty-
four years Both April and May had excess precipitation and all of this
unfavorable weather delayed quite markedly the average date of plant-
ing potatoes. It has also increased the difficulty of keeping weeds under
control. The first part of June, however, has been drier and conse-
quently the weather has heen much more favorable for the growth of
all crops

Farm labor is very scarce. First, because of the numerous fac-
tories in the state that are engaged in producing munitions; and sec-
ondly. because of the drafting of farm lahorers This labor shortage is
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heing remedied 1 part by the setting up of labor camps for preparatory
school boys and mportations of men from Jamaica and our southern
states. (June 1z) —B A BrownN.

GEORGIA

Potato harvest 1s at 1ts peak m the early section of southeastern
Georgia  Yields were somewbat reduced this year, because of the
late frosts, but. as a whole, production goals are being reached The
market continues to be steady, with cering prices

In the commercial area of North Georgra. potatoes are growing
rapudly under almost 1deal weather conditions, and the predictions are
that vields will be the lughest in recent years (June 8).—H I.
CoCcHRAN

IDAHO

Planting was 1 full swing m Idaho during the last two weeks of
May and the first two weeks of June A large acreage has heen planted
Although most of the crop has been seeded by legitimate potato grow-
ers, there 1s a considerable acreage owned by others and, in many cases,
this acreage 1s on marginal land and planted with seed of unknown qual-
ity  \While the government report shows a twenty per cent increase
compared with last jear, local estimates run as high as 75,000 acres
increase over last vear’s all time high of approximately 136,000 planted
acres Increases m dehydration equipment may be great enough so that
10,000 cars could be processed from next year’s crop

Inquiries from the seed areas indicate that there will be many new
growers attempting to certify seed and that many of our former grow-
ers will be planting creased acreages

Some of the commercial areas report decaying of seed pieces caused
by the cold, wet weather, and there has undoubtedly been some injury
from rluzoctonia 1n early planted fields of the late section.

Because of frost m the early Caldwell-Nampa section, harvesting
will be later than normal

Some growers are already tlunkmg about harvesting and have
made mquiries about methods for inducing early ripening,

Approxmiately two and one-half acres of tuber-indexed Idaho Rus-
sets and Bliss Triumphs have been planted in tuber unit plots. This
program 1s a cooperative one mvolving the Idaho Branch Experiment
Stations at Aberdeen and Tetoma, the Umversity Extension Service
and the Idaho Crop Improvement Association
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Market activity for the past month has been at a low point with
only a few clean-up cars bemg slupped Potato growers have not ex-
perienced serious difficulties from labor shortages m getting the potato
crop planted Many women and also grade school children as well as
Ingh school children have assisted i cutting the seed and planting the
crop.  We anticipate that labor difficulties will be more likely to occur
at harvest time ( June 14) —EuvGeNE W WHITMAN.

INDIAXNA

The potato situation m Indiana is easmg up a bit  Many of the
early potatoes were up and 1 good shape when we had the heavy rains
which caused considerable damage. This past week we located about
2,000 bushels for replanting in the lower Wabash River bottoms and
since then I have had a number of requests conung m for more pota-
toes. Our planting season may be a little bit late for all parts of India-
ana and particularly in the muck region where there has also been con-
siderable water. The potato bugs are quite numerous, leathoppers, flea
beetles, and the Colorado potato beetles being abundant, but the growers
are doing a good job of controlling them. In the small patches, how-
ever, these insects have not been controlled well, and we expect consid-
erable loss. Thus is the hardest thing we have to put across to our po-
tato growers—to control these little pests and to apply the materials at
the proper time

Although we can’t put a finger on any one as yet, the black market
has certamnly raised havoc with the potato situation, particularly for
those people who have to buy In some localities, they have been with-
vut potatoes for about a week and one county official 1n southern In-
diana said, “We nearly starved to death for about a week because we
couldn’t buy any potatoes.” The supply of early potatoes is only far
and the price is too high for the good of the cause Some of our large
potato growers are thinking about going out of business just when we
need more and better potatoes. (June 7) —\W. E. Warp

MICHIGAN
Planting of potatoes, in general, 1s somewhat delayed However,
the northern one-half of the state, which 1s primarily the late-producing
secuon, wil be planted approximately the usual date. with most plaut-
ings completed by the 15th of June The acreage will probably show
some mcrease when the final plantings have been completed.
Production in the lower half of the state will be a hig question
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mark This section usually 1s considered the early section, starting to
supply the market hy the nuddle of July. This area had all the indica-
tions of an increase m production this year, however, fields that were
planted have heen either too wet or have been under water for the past
three or four weeks There will not be enough seed to replant these
fields if the fields do dry off. There 1s a small percentage of growers 1n
this section who usually plant late, and if they can plant before the Ist
of July they will do so.

The black market did nrake some inroads into the potato deal this
sprmg A good example of thus black market can be noted by a U SD
A release of April 15, 1943 (which indicates the average price farmers
received on the 15th of April on the farm) This release reports that
Michigan farmers, at the farm, averaged $1 8o per bushel which 1 any
one's interpretation 1s $3 00 per hundred which, yvhen compared with
QP A celing price for Miclugan during April, was $2,35 per hundred
by country shipper f.ob loading pomt This leaves only one answer.
Did a black market exist?

The mtention for planting of certified seed acreage 1s' quite com-
parable with that of last vear with a slight increase. (June g) —H A.
REILEY.

NEBRASKA

Potato growers m the Nebraska Panhandle are just beginning to
plant  Although 1t is somewhat early for the main crop, an occasional
grower usually begns planting about the 5th of June, and the majortty
of growers will he in the swing of planting operations by the r0th
Planting conditions are excellent Timely rains have been received
during the past two weeks, so therefore, at the present time, our pros-
pects are very good.

The cold weather of May has benefited potato growers i another
way It has been possible for them to mamtam low temperatures n
their potato storage houses, and thereby mamtain seed under ideal con-
ditions  In some seasons, warm weather results m considerable sprout-
ing, and seed losses prior to planting t

The original intentions to plant were based on a certain amount of
loss of seed before planting time. Because of the excellent conditions
of storage, this will probably result in even larger acreage than originally
reported

The acreage to he planted for cert:fication will be approximately
the same as last year, or shghtly larger In view of the fact that the
acreage entered for certification has been dropping for the past two
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vears, this 1s a good indication. In the case of commercial plantings,
the A.AA offices report smaller acreages than last year Labor dif-
ficulties are primanly responsible for tlus. All growers are working
under short-handed conditions, and feel that additional labor for the
peak employment periods will not bhe available Defense projects
throughout the main potato growmg area of Nebraska have been com-
pleted, so that there should be an easmg of the local labor sitnation,
Potatoes, however, are probably suffermg, because farmers are increas-
g the acreage of other crops that are more readily handled by mechani-
cal means.

There has been a moderate demand for seed up to this time, but of
course, very hitle seed has been available for more than a month. Seed
rrices were rnight up at the cethngs miposed by O P A There has heen
httle hlack market activity recently

The over-all picture for the potato grower looks quite good. Many
growers are wondering what the price ceilings will be tlus conung year,
and hope they will be high enough to cover cost of production and al-
low a moderate profit (June 7). ~—Mairx KOEHNKE

NEW JERSEY

Growing conditions have been very favorable durmg the past few
weeks and our potatoes are making good growth Plants m South
Jersey are now in bloom and those m the central part of the state will
soon he just as far advanced The stands of the Katahdns are some-
what uneven. Rhizoctoma has mjyured the stand mn many fields; and
1m sume areas growers are troubled with “blind sprout” Weeds are
very troublesome m low areas, especially where the farmers have not
been able to cultiate because of the heavy ramns occurring the latter
part of May In general, the crop looks fair and prospects pomt to at
least average yields More ram 15 needed since the tubers are setting
and the plants are developing sa rapidly

Supphes of spray and dustmg hme have heen Imuted Calerum
arsenate, for the control of n-ects is also difficult to uhtamn m some local-
1ties

Offers for the new crop are already hemg made above ceillmg prices,
mdicating that black market operators are still 1 the picture.  (June
15) —J. C CampBELL.

NEW YORK

Almost continual rams throughout the month of May and mto
early June caused a serious delay mn planting operations m upstate New
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York Many of the larger, more efficient growers found it impos-ible to
finish their plantings before the 1oth of June. Many fields will be
planted as late as the 25th of June this year This is almost certamn to
reduce the yield below that which 1t Wwould have been had 1t been planted
at an earlier date Many growers were unable to get sufficient seed,
some none at all However, we believe that the scaraty of seed, as
acute as it was, became most apparent because of the late demands from
Victory Gardeners, and new growers of small acreages The most
serious phase of the situation 1s that much cut-seed spoiled because of
improper storage and handling during the ramny period There seems
to be sufficient labor to fimish planting, but the labor for harvest 1s more
of a question

At least 200 carloads of Mame seed, most of the seed of which 1s
not certified, will be planted in upstate New York this year Tlus 1s
very unusual The New York supply of certified seed 1s reported by
H J Evans, Manager of the New York Cooperative Seed Potato Asso-
ciation, to have been sold out as early as the roth of March. Much seed
that would have been planted was sold for dehydration

Most of the Long Island plantings came up very slowly and un-
evenly but are now making good growth. A report from the Suffolk
County, Long Island Farm Bureau indicates that late blight has al-
ready appeared on the north fork of the Island Tlus has resulted from
cold mght temperatures and recent rams

This year has been a hard year for the muck land potato growers
m the Wayne, Montezuma, and Canastota areas. Much of the early-
planted -eed has completely decayed and may not be replanted because
of the late season and scarcity of seed Most of the Montezuma muck
area m Cayuga and Wayne Counties will not be planted to potatoes
because of excessive ramnfall and standing water. Conditions are nearly
normal m the Elba muck area of Genesee and Orleans counties.

Durmg the past week, planting has progressed rapidly in Steuben
and Allegeny counties (June 15) —E V. HARDENBURG

NORTH CAROLINA

Light movement of potatoes began i Eastern North Carolina on
the gth of June, at wihich tume two cars were shipped Harvesting be-
gan, generally, on the 14th of June, and gg cars were moved on the 15th.
It 15 indicated that peak shipments will not be reached until the latter
part of June or the first part of July Wire inquiry was very heavy on
the 15th of June and the demand exceeded the supply.
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Laborers were rapidly moving mnto camps about the 13th of the
month and a plentiful supply was mdicated In fact, one camp was
over-crowded and workers were moved to another These camps have
been establi-hed at five locations under the supervision of F S A

Our growing conditions were good durmg the first part of June,
with sufficient rams and cool temperatures Therefore hoth the yield
and the quality of the tubers ale hetter than we anticipated  (June 15)
—M E GarbNER

LONG ISLAND

In general, the potatoes on Long Tsland have germmated well and
are off to a good start The crop 1s slightly later than normal. Long
Island has the largest acreage ever planted to date Much less land
than normal has heen saved for the planting of Lima Beans, Bru-sels
Sprouts, and Cauliflower.

This means that there will be a lot mwore potatoes harvested and
sent to market in July than in former years, to provide land on which
to plant those other crops as “Second crops

With favorable climatic conditions duting the season, Long Island
should at least have a normal crop (July 6) —H R TALMAGE

OHID

Wet weather continued throughout May Rains have been scat-
tered during the past two weeks and most sections in northern Ohio
have had a few days for planting There are still some late potatoes
that have not heen planted The Sehago acreage has greatly increased
tlus year.

The prospects are excellent for a large carly crop, providing rams
occur regularly The heavy rains m May have packed the soil and most
plants are <hallow-rooted For these reasons drought would be serious

Although more potatoes have been on the markets during the past
two weeks, reports still show black market operations The so-called
“side money” seemingly gets the potatoes (June 14).—E. B. Tus-
SING

OREGON

Potato acreage for the state has stepped up from approximately
37.000 to 50,000 acres Increases are more or less general throughour
the state, but the largest smgle mcrease m the percentage is 1n Malheur
County near the Idaho line in southeastern Oregon. There the acreage
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has more than doubled, mostly as a result of the floor price announced
for potatoes Part of the mcrease has been due to the need for potatoes
at a large dehydration plant nearby—across the Ime 1n Idaho

Seed potato acreage will probably be the large-t for many veais
The only factor that will hold 1t m check 1s fear of msufficient labor for
roguing.

We have had very little black market actrvity, if any at all. It 1s
probable, however, that some certified seed was used for table stock
If this 1s true it is not on much of a scale We had no absolute potato
fannunes such as those reported from the East In other words, 1t was
always posible here to buy potatoes, but there was a great deal of selling
of culls, and m the end culls sold for about the same price as No 2s
Aside from Malheur County, marked mcreases will accur in the well-
known Netted Gem areas of Klamath and Deschutes All the foregoing
areas are irrigated and all that are in eastern Oregon Across the
mountams to the west where potatoes are grown without wrrigation, there
15 also a marked acreage mcrease following the call to produce as manv
potatoes as possible Had 1t heen possible to buy planters and diggers
and to get fertilizer in unlumted amounts, we would have had a much
larger acreage

‘Growers are a little concerned about the mtrogen situation for next
year 1 that they have been mnformed that they may have to use ammon-
ium mtrate In addition, 1t 1s difficult to use because it absorbs water
so readily However, 1t 1s hetter than no fertilizer, and 1f we have to
use it, our growers will work out proper methods for its use. (June
12) —E. R. JaAckMAN.

Most of the potatoes m this area were planted by the end of Mav
However, a few late plantings were made durmg the first part of June

At the present time many of the plants have emerged and appear to
be in good condition although cold ramy weather during the latter part
of May retarded the growth to a certain extent

The labor situation 1s constantly in mind and harvest labor need 1~
expected to be at its peak about the 15th of October The county farm
lahor comnuttee 1s makmg plans to take care of the situation as well as
posstble  (June 12) —] R MeCaapringe

PENNSYLVANIA
Applications for seed potato certification are bemg recerved Last
year there were 1,503 acres of potatoe~ entered fnr seed certification An
merease m the acreage is anticipated this year
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Early planted fields are coming mto bloom Stands are good
and the plants are making excellent growth ~Weeds are a serious prob-
lem. especially mn the early planted fields They will no doubt mter-
fere somewhat with the development of the crop later.

Leafhoppers are quite serious and flea beetles have done some
damage

Some seed fields are still hemg planted in the northern-tter coun-
ties

Weather has been favorable not only for plant growth, but also
for late-blight, although late-blight has not been reported as yet thus
season  (June 135) —K W. Lauer

CANADA

Durmmg the past few years, potato acreages m Ontario have been
greatly reduced while imports have increased tremendously, there being
1.139 carlots brought into the Province in 1931, as compared with 4.003
carlots m 1941 For the first four months of 1943 there were 1,727
carloads imported

Records for the past sixty years show that the Provinaal potato
acreages for the respective years of 1941 and 1942 were the lowest in
history  One hundred twenty-two thousand acres were produced in
1942 The average yields have declined from 68 1 cwt per acre in the
ten-vear period 1891-1900 to 50 3 cwt per acre for the 1931-40 period.
The general opmion seems to be that quality has not improved.

Because of the heavy losses m 1942, from leafhopper and blight in-
jury, together with mcreased consumption demands, practically all sup-
plies of Ontario potatoes were exhausted early m the season. The ex-
tremely long and severe winter period together with the shortage of
railway cars, comphcated difficulties 1n obtaining supplhes from .out-
side sources Supplies have not been sufficient for demands since
early n the new year. Although the acreage planted for the early crop
m 1943 1s about the same as normal, cold, backward weather conditions
have not favored growth, and the yield will be below normal. Digging
will be at least 10 days to 2 weeks later than usual

Due to our unusually large number of farmers requirmng seed tlus
vear for late planting, coupled with heavy demands for Victory Gar-
dens, and scarcities of table stock potatoes the market for certified seed
has been keen

As ceiling prices were not established for certified seed, even though
prices for table stock were definitely set, substantial and unusual differ-
entials developed between table stock and seed prices. Extremely high
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prices for seed discouraged potato acreages, and plantings have been
reduced at a time when mcreased production 1s urgently requested.

Many growers have planted any available table stock, and also
many varieties which are not well adapted to average Ontario cond:-
tions. '

Growers who are giving proper attention to the use of good seed,
providing abundant supplies of readily available plant food, and protect-
ing the growing crop agamst leafhoppers and late bhight, may expect
good results by increased production per acre.

However, scarcities and costs of labor, maclunery, and seed are re-
sponsible for a considerable reduction m aggregate acreage, which, no
dor’  will have marked and important effects on transporation and
ford supplies during the 1943-’14 wmter season. (June 12) —R. E.
Gooory.

Erratum
May Issue, Vol No 20, No 3. 1643
CANADA
In the Sectional Notes of the May issue of the American Potato
Juurnal there are three nusprints m connection with the standard for
Canadian Foundation and Foundation A seed potatoes
. At the bottom of page 139 under “Foundation A” it 15 stated,
¢ Tolerance for any one virus disease not to exceed 5 ” This should

On page 140 the present Foundation standards are given as:
“1st Field Inspection, Total Diseases 5
2nd Field Inspection, Total Diseases 1%.
The two tolerances should be 3% and .1%, respectively
To avoid any possible misunderstanding, the correct standards are
as foll#m’s :

“Foundation A
(2) If field or plot is planted in tuber wmts*
1st and 2nd Field Inspections—Tolerances for any
one virus disease not to exceed . . .... .56 (-
Total virus diseases not to exceed ...... .I
(b) If not planted mn tuber units
The tolerance shall be those allowed under the present Foundation
standards, namely

N

of .1%%)

ot At

1st Field Inspection, Total Diseases . .5% (34 of 1%)
2nd Field Inspection. Total Diseases . 1% (1/10 of 196)"

W N Krenan



WANTED

American Potato Journal

Vol. 1—No
ce R
€ 3___ €&
1 4__ 1]
cc 5_ e
[ G____ &€
£8 T — [
(3] S___ 6
113 9—_ "
29 1 0_____ €
113 1 3___' {3
i 14___ %
] f—— ¢
s 1 7— s
te 20_. [

-5-7-12
-4-6-7-10-12

rywywewy

11 |
st

0N

= 9

P o

[ary

T

=Y

[

5
4
6
5
6
3
-5
0

DO CO b=t W b=t H el i
[

Communicate with William H. Martin, New Jersey Agricultural
Experiment Station, New Brunswick, N. J.

L ]




American Potato Journal

PUBLISHED BY

THE POTATO ASSOCIATION OF AMERICA
NEW BRUNSWICK, X J
OFFICERS AND EXECUTIVE COMMITTER

F. J. STEVENSON, President. ........o 2+ -+ ... .U. 8. D. A, Beltsville, Md,
B. B TUSSING, Vice-Pressdent ......... Ohio State University, Columbus, Ohio
W. H. MARTIN, Sec.-Treas., Edsior..Agr. Exp Sta., New Brunswick, New Jersey
B. J. WHEELER.. . .. ..Michigan State College, East Lansing, Michigan
L M, WARE... . . .....Alabama Polytechnic Institute, Auburn, Alabama
MARX KOEHNKE .. .Nebraska Certified Potato Growers, Alliance, Nebraska
C. D. GAINES.. .... . ....Department of Agriculture, O'lympla, Washington
F. M. BLODGETT.. cov «  socacencs .Cornell University, Ithaca, New York

SUGGESTIONS ON INDUCING EARLY GERMINATION OF
POTATO TUBERS IN GREENHOUSE TESTS FOR VIRUS

F. E Denxy
Boyce Thompson Institute for Plant Research, Inc, Yonkers, N, V.

Samples of tubers taken from fields of planting-stock quality are
commonly sent to Florida for a field-test of the presence of virus Such
tubers are m the rest period, and ordinanly a umform stand of young
plants cannot be obtamed until two or three months after harvest.

By the methods here described the testing of recently-harvested
tubers can be begun in greenhouses within a week or so after harvest,
Plants of a switable size for indicating symptoms of virus can be ob-
tained withmn a period of one month from treating and planting After
the counts on the lots first occupying the greenhouse space have been
made, another series of samples may be planted, and m this way the
greenhouse space may be utilized two or three times successively be-
fore satisfactory germination could be obtained without the dormancy-
breaking treatments

It 1s suggested that these early treatments in the greenhouse may
he found of value, not only for obtaimng an early decision on the lots
either obviously free or badly infected, but also for indicating the doubt-
ful lots, so that time will still be available for a more extensive and
critical test, etther 1n Florida or in the greenhouse

The object of this paper 1s to give the details of the methods of
applying the treatments

MetHODS OF TrREATING DoORMANT PoTaATo TUBERS

Treatment of Cut Tubers Remove a single cutting (seed-piece)
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from each tuber (with identification mark on both mother tuber and
cutting 1f desired, see below) Accumulate these seed-pieces in wide-
mouthed fruit jars, one-quart or two-quart sizes, until each jar is full
Make up a dipping solution by adding 30 cc of 38 to 40 per cent ethylene
chlorohydrin (CH,CICH,OH) to 970 cc of water Mix this thorough-
ly and pour about 150 to 200 cc of 1t mnto one of the jars of cuttings,
put the cover on the jar and shake 1t to bring the iquid 1n contact with
all the tissue, and with the mside surface of the jar Decant from the
first jar mto the second jar, mvert the first jar (with hand over open-
g ) and shake 1t to dislodge the excess liquud, crumple a paper towel and
put mn the neck of the jar, seal the jar and mnvert it Let 1t stand in
the mverted position at a temperature not below 20° C. (68° F.) nor
above 24° C (75° F ) for approxumately 16 hours Proceed with the
second, third, and other jars until all the cuttings 1n the sample have been
treated The object of mverting the jar 1s to let the excess hquid dramn
downward and be absorbed 1n the paper toweling, so that no cutting will
stand overmght in even a small amount of hqud At the end of the
16-hour treatment the treated seed-pieces are ready for planting

If the tubers are freshly-harvested Irish Cobblers or Rurals, or
are small tubers of any variety, or tubers of any size from mmature
vines, it 1s advisable, though not always necessary, to use a combimed
treatment as follows At the end of the 16-hour storage period (z o,
after the ethylene chlorohydrin dip treatment has been completed) re-
move the crumpled paper from the neck of the jar, cover the potatoes
with a solution made by muxing thoroughly 10 grams of NaSCN
(sodium thiocyanate, sodium sulphocyanate) 1n a liter of water Soak
the potatoes for one hour, then remove them, rmse thoroughly under
the tap or with at least three successive changes of water Then plant
the treated cuttings

Treatment of Whole Tubers As contamners for treating whole
tubers, two-gallon glazed-earthenware jars are suggested  Weigh out
enough whole tubers (labeled if desired, see below) to nearly fill the
Jar—approximately seven to eight pounds Crumple a paper towel anc
put it on the tubers Tear off a piece of cheesecloth and add to it
enough of the 38 to 40 per cent ethylene chlorohydrin solution to equal
one cc, for each pound of tubers to be treated Adjust the size of the
cheesecloth so that there will be no dripping  For an eight-pound tuber
sample, a surtable cheesecloth size 1s 10 inches square Spread the cheese-
cloth loosely on top of the paper towel and seal the jar A glazed earth-
enware saucer corresponding to the size of the jar may be used as a
cover, or if more than one jar of tubers 1s to be treated the bottom of the
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second jar may be used to cover the first jar, etc., formmg a stack two
or three jars high Seal between the jar and the cover, or between jar
and jar with modeling clay. The duration of the treatment should be
four days and the temperature should not be under 20° C (68° F.)
nor over 24° C (75° F ). At the end of the four-day treatment, do not
plant at once, but remove the treated tubers and place them in a paper
or burlap bag, let them stand m the bags at room temperature for one
week, then cut into pieces and plant The early stages of germunation
are proceeding during these days of storage and by the end of a week
sprouts will be visible

If the tubers are freshly-harvested Irish Cobblers or Rurals, or small
or immaturely-harvested tubers of any varety, 1t 1s advisable, though not
always necessary, to use a combined treatment as follows* At the end
of the seven-day storage period after treatment, remove single cuttings
from each of these tubers and proceed with the cut-tuber dip-treatment
as described 1n the paragraph above: “Treatment of cut tubers ” Thus 1s
recommended even 1if the whole tubers show at this time some develop-
ment of sprouts as a result of the whole tuber treatment The cur
tuber treatment 1s not mjurious to these young sprouts and will im-
prove the germination 1f the tubers were 1n deep dormancy at the tume
the origmal whole tuber treatment was appled.

COoMMENTS ON TREATMENTS

The Combined or Double Treatiments. As stated above, the tubers
of the variety Irish Cobbler are particularly difficult (as are also the
Rural varieties, but to a much less extent), and whatever the varety, the
small tubers (say less than 1.5 inches i diameter) are more dormant
than the large ones of the same variety, and this is true of tubers from
mmature as compared with mature vines It 1s particularly with such
types of tubers that the combmed or double treatments demonstrate their
advantage The double treatments have given good germination of the
most difficult material yet tried, 2. ¢, small-sized, second crop, imma-
ture Irish Cobblers, harvested i early October from plantings made m
August

Occastonally sprouts from cut tubers recerving the sodium thiocy-
anate secondary treatment show yellowing of leaves 1n the early stages of
growth, especially with Irish Cobbler As the plants grow, however,
thus coloration gradually disappears, so that by the time the plants be-
come large enough for observation as to symptoms, the effect 1s no
longer noticeable. .

Treatments of Tubers Late in the Rest Period. As the tubers
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emerge from the natural rest period there 1s a tume at wlich some of the
tubers show sprouts while others do not. There 1s mncomplete emergence
from the rest period at this stage, however, and such tubers i1f cut and
planted show an uneven stand Treatments by the cut tuber method
described above give an improvement m germination. This treatment
1s not mjurious even to tubers with well developed sprouts and may be
applied whenever 1t 1s not known whether the tubers are completely out
of the rest period It 1s not injurious to apply the double treatment
(dip plus thiocyanate) but if the tubers show some natural sprout de-
velopment 1t may be assumed that the secondary thiocyanate treatment
1S unnecessary

If the tubers have emerged from the natural rest period sufficiently
to show some sprouts, it 1s not advisable to apply the whole tuber treat-
ment outlned above, as some injury to tubers may occur. At ths
stage erther apply the cut tuber method or plant without treating

Treatment of Lar ger Quontities of Whole Tubers The two-gallon
glazed-earthenware jars suggested above for the treatment of whole
tubers atre not the 1deal size, and they were used merely because of their
availability. A preferable size would be a jar about 16 mches m di-
ameter and 9 mches deep, mside measurements This would hold one-
half bushel, or approximately 100 tubers. If the rims were of good
thickness and were flat (squared off), a layer of modeling clay could be
apphed quickly to each rum, and the jars could be piled one above an-
other, with a flat cover for the top jar of the tier Using tlus method
two persons could treat many bushels 1 a day. Presumably, such jars
are not now available and would need to be specially made. If any read-
ers are interested in getting some of these jars, the author will be glad
to hear from them and if there are enough mquirtes will determine
whether such jars can be manufactured and at what price

Rooms of various sizes may also be used but the loss of vapor wil
depend upon the permeability of the walls or opemngs, and the swt-
ahility of any given space cannot be estimated. Only an actual test can
be dependable in such a case When dealing with large quantities of
the chemical 1n closed spaces 1t must be remembered that strong con-
centrations of the vapor must not be breathed for any considerable
period. Good aeration must be provided n applying the chenncal at the
start, and at the conclusion of the treatment the space must be ventilated
thoroughly before any one enters to remove the tubers A commercial
respirator for use 1n low concentrations of organic vapors (name and
address of firm available on request) was tested m the laboratory and
was found to remove successfully vapors of ethylene chlorohydrin from a
current of air contamnng this chemical,
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A plastic-impregnated tarpaulin (name and address of firm avail-
able on request), such as 1s used in fumigation with methyl bromude,
was tested for permeability to vapor of ethylene chlorohydrin, and was
found resistant to the passage of these vapors Supphes of dormant
tubers for a test of the possibility of tuber treatments usmg tarpaulin
for a cover have not become available since this preliminary test.

There seems to be no fire hazard in the use of ethylene chlorohydrin
under the conditions of these treatments.

An mmportant disadvantage n treating the larger quantities in a
given space is related to including in a single treatment tubers of dif-
ferent varieties, and of the same variety at different intervals after har-
vest The permeahility of the tubers under such conditions varies with
the different lots, and an even distribution of the chemical among the
lots may not be obtained.

On the whole, 1n tuber-indexing work in which there are many
samples of different varieties from various sources, each sample con-
sisting usually of 0 5 to 2 or 3 bushels, 1f the whole tuber treatment 1s to
be applied, 1t seems better to treat each sample separately, Each lot
will then be exposed to a specific amount of the chemical for a definite
period Tlus results m a umform treatment among the tubers and an
even stand of sprouts from the treated seed-pieces

Possible Modifications The quantity of chemical, 30 cc per liter,
used 1n the cut tuber method is not the optimum amount, nor 1s the
optimum duration 16 hours A more effective treatment 1s 60 cc. per
Iiter for the dipping liquud and a storage period of 24 hours. The use
of the smaller amount for the shorter period was adopted in order to
get well below the point of mjury to the treated seed-pieces, so as to
avoid loss from rotting mnsofar as possible If the possible loss of 2
or 3 per cent of the cuttings in some of the lots would be of no im-
portance mn any particular case, the higher amount for the longer period
mught well be used

LABELING oF TUBERS AND SEED-PIECES

Prepare a water-proof ink by mixing a knife-point of Crystal Violet
(a dyestuff available from laboratory chemical supply houses) with
approximately 25 cc of a white shellac solution (such as is obtainable
from paint supply firms, or even from chain stores). Adjust the amount
of the dye to obtain a dark colored ink, and thin the shellac to the
proper consistency, 1f necessary, by adding denatured alcohol. As a
pen pomt, the flattened-pomt type used by sign pamnters 1s preferable,
With thus ink and this pen. the mother tuber and the cutting removed
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from 1t may be suitably numbered for 1dentiffication  The mark will dry
within a few minutes and will carry without blurring throughout the
process of treating, The number will remam wisible on the seed-piece
even after the plant has become full grown, and even if the cutting
rots, provided of course that the skin itself does not dismtegrate. If
the cutting fails to develop, or if there 1s any doubt as to the symptoms
of the plant after 1t becomes full grown, the mother tuber correspond-
ing to this number may then be recovered from the storeroom, and a
new cuttmng for another test may be taken,

If the Crystal Violet dye is not obtamnable, Nigrosme Jet, “spint
soluble,” a black pigment used n the painting trade, may be used mstead

The mmk mark should be at least a nullimeter broad and the 1dentify-
g numbers should be large This 1s because the conditions i the
soil sometimes lead to the formation of lenticel growths which obscure
the numbers if the lines are narrow and small

STRENGTHS OF AVAILABLE ETHYLENE CHLOROHYDRIN

Ethylene chlorohydrin 1s available commercially m two different
strengths  One 1s the constant boiling mixture which contains 38 to 40
per cent of ethylene chlorohydrin by weight The directions given m
this article refer to the ethylene chlorohydrin solution of this strength

The chemical 1s also available 1n the anhydrous form, . ¢, with all
water removed. In that case the 38 to 4o per cent solution is prepared
from the anhydrous as follows® to each 100 cc of the anhydrous
chemical add 178 cc of water and nux thoroughly. The resulting solu-
tion will be approxmmately 38 to 40 per cent ethylene chlorohydrin by
weight, and this 1s the solution referred to mn the directions for treat-
ments grven 1 this article That 1s, for the whole tuber treatments one
cc of this solution 1s used per pound of tubers, and for the cut tuber
dip treatment 30 cc of this solution are added to 970 cc. of water to
form the dipping solution
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PURPLE-TOP WILT OF POTATOES CAUSED BY THE
ASTER YELLOWS VIRUS

S G Youxkin*
Cornell Unwvessity, Ithaca, N ¥

Despite the fact that purple-top wilt of potatoes has been known
sice 1915 (Muncie, 1940), the etiology of this disease has remained
obscure It was suggested by Muncie (1932), Long (1935), Orton and
Hill (1938) and Leach and Decker (1938) that the disease was cause
by some msect mjury  Severin and Haasis (1934), Leach (1939) and
Epps (1942) have shown that both eastern and western strams of the
aster yellows virus may mnduce symptoms on potatoes closely resembling
those characterizing purple-tap wilt n the field Severmn (1940) trans-
mitted the western aster yvellows virus from a naturally mfected. volun-
teer potato plant to asters by means of a long-winged strain of the aster
leafhopper This 1s apparently the only ieport of successful trans-
mission of a virus, which resembles the aster yvellows virus, from nat-
urally mnfected potatoes The western stramn of the aster yellows virus
1s not known to occur outside of Califorma, Oregon, Washington,
Wryoming, Colorado, and Utah (Severm, 1942) For this reason 1t 1s
probably not associated with the potato purple-top wilt di~ease as know 1t
m New York, Pennsylvama, West Virginia, North Dakota, Mimnesota.
Wisconsin, and Michigan  Epps (1942) reported that out of 193 trials,
he obtamed 28 cases of successful transmmission to potatoes of the eastern
aster yellows virus  He was unable to transmut the virus from potatoes
to asters by means of Macrosteles dizisus (Uhl ), but obtained trans-
mission of the virus by means of grafts from potato to Nicotiana rustica
L. and subsequently from N justica to asters by means of M dieisus.

The present studies were made in an attempt to determine more
precisely the relationship between the eastern stram of the aster yellows
virus and the purple-top wilt disease

MATERIALS AND METHODS

A stramn of the eastern aster yellows virus was secured from nat-
urally infected ragweed (Ambrosia artenusiifoic L) found near a
field of potatoes showmg purple-top wilt symptoms at Gainesville, New
York Throughout these studies the virus has been mamtained on asters

*The writer wishes to acknowledge the helpful suggestions and criticisms of
Prof F M Blodeett
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and has been transferred by means of a colony of Macrosteles diwvisus
collected 1n the same locality

Non-infective insects were reared on barley. When the nymphs
were in the third or fourth instar they were mioved to diseased asters
and fed on these plants continuously for 20 to 30 days The nfective
insects were then transferred to caged potato plants I to I%4 inches in
height. At the end of the feeding period on potatoes, the cages and
surviving insects were removed and the plants fumigated at 1o-day
ntervals.

TRANSMISSION OF THE EASTERN ASTER YELLOWS VIRUS TO POTATOES

During the course of these studies 475 potato plants, comprising 11
different varieties, have been moculated with the aster yellows virus
A total of 208 or 43 8 per cent of these plants showed typical symptoms
of purple-top wilt. Symptoms displayed by the varieties Rural, Katah-
din, Sebago, and Mesaba are characterized by the appearance of a
purple color at the base of the leaflets Leaflets on imfected plants of
the vaneties Warba, Earlaine No 2, Chippewa, and Russet Burbank
display a faint purpling, while symptomatic leaflets of Green Mountain,
Houma and Sequoia become yellow rather than purple The purple
color appears to be accentuated by ntense light in those varieties where
pigmentation is characteristic Aside from the degree and type of
coloration, the symptoms on all varieties are similar Infected plants
are dwarfed, the youngest leaflets aie rolled upward, and tend to Le
more narrow than normal leaflets The magmtude of the angles at the
leaf axals 1s greatly increased and shoots are produced from all hut the
uppermost leaf axils During the short day seasons aeral iubers are
formed in the axils of the lower leaves Fiom ten days to six weck~
after the appearance of the symptoms the plants wilt The roots of
wilted plants are completely necrotic and the necrosis may extend a
short distance upward from the base of the stem. A few tubers have
been found showing a limited net necrosis at the stem end

Attempts to transfer the aster yellows virus directly from potatoes
to asters by means of Macrosteles divisus have been unsuccessful  Cleft
grafts on Nicotiana rustica using scions from mnfected potatoes have
resulted 1 virus transmussion in less than 10 per cent of the trials
Inarch grafts have been more successful and a maxmmum of 50 per cent
of such unions have resulted m virus transmission Successfully noc-
ulated N. rustica plants become symptomatic within 4 to 10 days and
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the virus 1s readily transmutted from tobacco to aster by means of 3.
divisus

Transmussion of the causal agent of purple-top wilt through tubers
is apparently rare under field conditions In order to determine whether
the aster yellows virus was tuber transmitted 10 small tubers were har-
vested from a group of Green Mountamn plants artificially infected.
The dormancy period was broken with ethylene chlorohydrin and the
tubers planted immediately. One of the resulting plants showed symp-
toms typical of purple-top wilt. Approximately 150 Sebago tubers,
of which 50 were aerial tubers, were harvested from naturally mfected
plants 1 the field m August Dormancy was broken and the tubers
planted m the greenhouse. All of the resulting plants appeared to be
healthy

It has been suggested that inability to demonstrate umiform tuber
transmussion mught mdicate that the resulting plants developed a form
of acquired immumty sumlar to that reported for tobacco plants infected
with the ring spot virus. Ten tubers from field-grown purple-top
plants of the Sebago variety were treated to break dormancy Half of
of each tuber was planted and the resulting plants were inoculated with
the aster yellows virus by means of aster leafhoppers The remaining
halves were planted and held as checks Six of the moculated plants
became mnfected while all of the check plants remained healthy. These
data indicated that plants from infected tubers are susceptible.

INFECTION PHENOMENA

Epps (1942) found that transmission of the eastern aster yellows
virus to potatoes was erratic Early mn the present investigation similar
difficulties were encountered Accordingly, studies were made on the
incidence of infection as related to the number of insects, the length of
the imnsect feeding period, and the potato varieties involved

TABLE 1 —Effect of the number of wnsects per plant on the transnussion
of the aster yellows wirus to potatoes.

Number of Number Plants Number Plants Percentage
Insects per Plant Inoculated Diseased Diseased
5 63 24 381
10 63 42 666
20 30 21 700

X2 (5vs 10)=103 X2 (10 vs 20)=0223
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Insect Number Three expertments were conducted to determine
the effect of the number of mfective insects per plant on the incidence
of infection In the first two experiments plants were inoculated at the
rate of 5, 10 and 20 msects per plant The data from these two experi
ments have been combined (table 1) Ten insects per plant resulted
m a sigmficantly higher percentage of mfection than 5 msects per plant,
but 20 msects per plant were not significantly more effective m trans-
mitting the virus than 10 In the third experiment, plants were 1n-
oculated at the rate of 1, 2, 4, and 8 msects per plant (table 2). When

TasLe 2 —Effect of the number of msects per plant on the transmission
of the aster yellows wrus to potatoes.

Number of Number Plants Number Plants Pc1. centage
Insects per Plant Inoculated Diseased Diseased
1 30 3 100
2 22 4 181
4 22 6 272
8 22 16 727
X2 (1 vs 2)=0673 X2 (2 vs 4)=03516
X2 (1 vs 4)=z2011 X2 (4 vs 8)—9go8

1

1, 2, or 4 msects were used per plant the percentages of plants mfected
were not significantly different, however, the trend indicated that the
percentages of plants infected were m some way related to the numbe:
of insects placed on the plants Eight msects per plant gave a highly
significant increase 1 the number of plants infected In parallel m-
oculations using indrvidual insects on aster plants it was demonstrated
that a mummum of 95 per cent of the mdividuals was mfective

Length of Feeding Period. It was thought that increasing the

TABLE 3—Effect of the length of the wnsect feeding period on tie trans-
nussion of the aster vellows virus to potatocs

Length of Number Plants Number Plants Percentage
Feeding Period Inoculated Diseased Diseased
7 days 66 30 454
14 days 66 36 600

X2==2 043,
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period which msects fed on potatoes nught be just as effective as
increasing the number of insects per plant. The data from two experi-
ments designed to test tlus pomt have been combined These data are
given 1 table 3. Transmission of the aster yellows virus during a 14~
day feeding period was not significantly tigher than during a 4-day
feeding period The mortality of Macrosteles diwisus is high when con-
fined on the potato After a 14-day period most of the mnsects were dead
and failure to secure a sigmficant difference between the two feeding
periods was probably due to the fact that a small number of msects sur-
vived to feed during the second 7-day period Lamited data have been
obtained indicating that susceptibility may decrease as the plants become
older. Thus apparent decline mn susceptibility would tend to affect virus
transmussion during an extended feeding period

Varietal Susceptibility Purple-top wilt has been observed in New
York more commonly on the varieties Rural and Katahdin than on
Green Mountain. In view of tlus apparent difference 1 susceptibility
it appeared desirable to deteimine the relative susceptibility of these
varieties to the aster yellows virus The combined data from two experi-
ments are presented in table 4 A significantly higher percentage of

TABLE 4.—Susceptibility of three potato varieties to the aster yellows

nrus
. Number of Plants | Number of Plants Percentage
Variety Inoculated Daiseased steaseg

Green Mountamn 52 1T 211
Rural 52 36 696
Katahdin 52 40 769

X? (Katahdm vs Green Mountain)==3234

X2 (Rural vs Green Mountam) =2424

X2 (Katahdm vs Rural) = 0782

Katahdin and Rural plants were mfected than those of Green Mountain
variety The difference in susceptibility between Katahdin and Rural was
not significant. In less extensive tests mnvolving II potato varietes it
appeared possible to tentatively rank Sebago and Sequoia as similar n
susceptibility to Katahdin and Rural, whereas Russet Burbank, Houma,
Warba, Mesaba, Chippewa, and Earlaine No. 2 were similar in suscepti-
bility to Green Mountain. These data do not agree with those pre-
sented by Burke (1941) who reported that the varieties Rural and
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Green Mountam were more susceptible than Katahdm and Sebago,
Burke used tuber necrosis as a criterion of susceptibility, while aerial
symptoms were used 1 the present classification

Virus RECOVERY FROM NATURALLY INFECTED PranTs

The marked similarity between the symptoms induced by the aster
vellows virus and the symptoms characterizing purple-top wilt in the
field suggested that the causal agents were similar and that transmission
might be obtamed by similar techniques. Potato plants displayng
characteristic symptoms of purple-top wilt were collected from 16 locali-
ties in New York and from two localities mn Pennsylvama  Scions from
these plants were grafted on Niwcotuana rustica. A total of 198 cleft
grafts were made. In four cases virus transnussion to the tobacco was
obtamned. There were no mdications that the latent virus had been
transferred  This low percentage of transmussion was i lime with
previous experience with the aster yellows virus and was further aggra-
vated by the fact that temperatures were lugh and a number of scions
falled to unite with the stocks Non-infectve colonies of Macrosteles
divisus were placed on the symptomatic N rustica plants immediately.
Within 10 days after the tobacco became symptomatic the plants started
to wilt and after 14 days all of the tobacco plants were dead Wilting
and death are not characteristic of N. rustica infected with the stram of
the aster yellows virus used in these studies Three of the colonies of
M divnsus were transferred to asters hefore the wilted tobacco plants
died, and the inoculated asters developed symptoms typical of aster
vellows The recovered strams were designed PT-9, PT-10, and PT-14.
Strains PT-9 and PT-10 origmated from Katahdin and Sebago plants
collected m Pennsylvama, wheireas PT-14 originated [rom a Katahdin
plant collected m New York The symptoms mnduced by PT-9, PT-10,
and PT-14 on asters are mdistingmshable from those induced by the
aster yellows virus, and the mcubation periods of the different stramns
are the same Al of the recovered strains were transferred to potatoes
where symptoms occurred similar to those mnduced by the aster yellows
virus  All recovered strams were transferred to N. rustica by means
of f dwisus and the early symptoms were 1dentical with those caused
by the aster yellows virus Six weeks after moculation the tobacco
plants moculated with strains PT-9 and PT-14 wilted and died, while
the plants inoculated with PT-10 and the known stramn of the aster
vellows virus showed no symptoms of wilting 9 weeks after moculation.
The tissues in the phloem region of all plants inoculated with recovered
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strains were necrotic, while the same tissues i plants inoculated with
the known strain were not obviously affected. The reaction of N. rustica
to the recovered strains may be mndicative of the existence of more than
one strain of the eastern aster yellows virus.

SUMMARY

A strain of the aster yellows virus obtained from Ambrosia
artemisufoha was transmitted to potato and the induced symptoms were
similar to those characterizing purple-top wilt in the field

The ncidence of infection on the potato was shown to be related
to the number of infective insects allowed to feed on the plants

Under controlled conditions the potato variettes Rural and Katah-
din were more susceptible to the aster yellows virus than the Green
Mountain variety.

A virus was transmitted by means of grafts from naturally infected
potato plants displaying symptoms of purple-top wilt to Nicofiana
rustica  'The recovered virus was transmitted by means of Macrosteles
diwisus to aster, potato, and N rustica and the resulting symptoms were
similar to those induced by the aster yellows virus.
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TIMING APPLICATIONS FOR CONTROL OF POTATO
APHIDS ON LONG ISLAND

W. A Rawiing, R W Rormmand J] E Dewey
Cornell Umversity, Ithaca, N. ¥

Potato plantings on Long Island are often heawily infested with
several species of apluds, of which the pmk and green potato aphid,
Macrosiphum solanmfolii (Ashm.), and the green peach aplud, Myzus
persicae (Sulzer) are most numerous. The aphid problem has become
mcreasingly important durmg recent years although efforts to control
aphids have not always been profitable THuckett (1) was unable to
demonstrate yield increases large enough in many seasons to be com-
mensurate with the cost of treatment. However, experuments of re-
cent date (2) have been more encouragmg. These experiments have
shown considerable benefit from reducing aphid populations

Of further nterest to the Long Island giower is information on the
number and tuning of msecticide applications  This has been the ob-
jective of experiments conducted durmg the past three seasons m both
Nassau and Suffolk counties Difficulties have arisen mn proper timing
because of markedly fluctuating aphid populations that seemed to defy
prediction.

Periop OF APHID INFESTATION

The period of aphid mfestation on Long Island potatoes 1s rela-
tively short, usually of three weeks duration. The aplhids appear m the
early pait of June and mcrease to peak population during the first week
in July. Populations decrease rapidly thereafter and have virtually dis-
appeared by the third week of July because of mereased abundance of
predators, parasites and disease.

In most years aphids may be expected to multiply rapidly beginning
a few days previous to bloom and within a week they will have reached
peak population If rams occur at the time when aplids are most
abundant, fungus disease may quickly and completely eliminate the
population  During hot, dry weather insect parasites and predators
accomplish the same thing. Thus the aphid population usually fluctu-
ates markedly and 1s not sustained at a peak level for more than a few
days  After the aphids have disappeared heavy remfestations do not
occur although the plants remain vigorous for several weeks.

Observations and records for the past six years have been used
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to construct the aphd population trend illustrated m figure 1 The -

PEAK

PRE-PEAK

T T T T

T AT S
JUNE JULY

Ficure 1 —The trend of the aphid populaton duting the mfestation period on Long
Island potatoes and the approximate periods when nsecticide
treatments were applied

tensities of population and peak occurrence have, of course, varied from
vear to year Indicated on the population curve are the approximate
times when msecticide applications were made to control the apluds
These applications irom first to last are referred to as pre-peak, peak
and post-peak Intervals between applications were five to mine days
depending upon infestations and field conditions for applying the m-
sectictde It was not always possible to make applications at the pre-
scribed time.

MrTrops oF ControrL UseD

Three methods of aphid control were used; mcotine sulfate spray
1-400, a 3 per cent nicotine-lime dust and micotine funugation Apph-
cations were made at three periods during the infestation. The experi-
ments were designed to compare the treatments applied at one, two or
all three of the periods The fields used for the experimental work were
growing Green Mountamn potatoes, the late crop variety for Long Island.
Growng conditions were favorable with adequate ramnfall and relatively
cool temperatures

The spraymng equipment delivered 120-130 gallons of spray per acre
from three nozzles per row at 400 pounds pressure The dust was ap-
phed at the rate of 35 pounds per acre by a power driven duster
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equpped with a 45-foot canvas apron. The funugated plots were
treated by means of a machine* which vaporizes nicotine under a light
weight 100-foot canvas trailer drawn over siX rows. The product used
contained 80 per cent mcotine and is specially refined for vapor fumi-
gation.

In each experiment only one method of application was used. There-
fore the various methods cannot be directly intercompared one with an-
other. Plots were randomized in replicated blocks and treated statisti-
cally by the analysis of variance

Aphid populations were sampled by net sweepmg random areas in
each plot. Final yeld estimates were obtained by weighing the potatoes
from a 1/100 acre strip 1n at least six rows of each plot.

Pronounced vartations between plots in both aphid populations and
tuber yields due to spotted mfestation and uneven soil fertility have con-
tributed to large experumental errors. Apluds sometimes occur 11 num-
erous localized areas of a field during the period previous to the peak
in population When they are most numerous the population 1s more
evenly distnibuted over the field Accurate sampling of the population
1s, therefore, difficult. Blocks of plots were necessarily large mn some
experiments and experimental error was accordingly imcreased due to
soil variation. Tlis was especially noticeable in the dust experiment
conducted m 1942

EXPERIMENTAL RESULTS

An extenstve study was made 1n 1942 to determune the aplud kill
and subsequent build-up after each application. Sampling of the popu-
lation was made previous to and after each treatment. The results from
both the dust and spray expertments are similar and data from the lat-
ter test are graphically illustrated m figure 2. Three graphs have heen
constructed showing the reduction i1 aplud populations and ncrease fol-
lowing one, two and three applications. Aphid populations are indi-
cated on the ordinate and the period of treatment on the abscissa.

Variations 1n control were noted among the various applications The
first application appeared 1o give an unsatisfactory kall of aplnds The
aphuds increased slowly after the first treatment but did not reach serious
proportions  Control from the second and third treatments was much
better than the first treatment Aphud populations mcreased shghtly but

*Loan of the equipment for the fummgation work was made possible through
the courtesy of the Tobacco By-Products Co and the Long Island Produce and

Fertilizer Co Corp Robert Staples, U S A, formeily research assistant, carried
on the work n 1941
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Ficure 2-—Reduction and subsequent ncrease In aphid population
followimng various insecticide applications

declined and disappeared at the same time as the untreated populations
Three successive applications were somewhat more effective than two
applications.

In the experimental plots funugated by the Vapo-fumer the aphid
population mcreased shightly after the funugation application Tlus -
crease 1s principallv due to migration of winged apluds from heavily in-
fested plots One application of nicotine vapor reduced the aptud popu-
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lation to such a low level that a build-up did not occur during the short
period of mfestation
Tuber yield data are summarized m table 1 as miean mcrease in

TABLE 1—Increases in tuber yields obtaned from the applications of
nicotine during the aphid wfestation on Long Island

Time of Yield Increases i Bushels per Acre
Application over the Untreated
1940 1041 1042

Vapor* | Vapor | Spray* | Dust* Spray | Vapor

Pre-peak — — — 40 33 40
Peak 50 31 22 8 20 34
Pust-peak 14 13 43 21 33 37
Pre-peak, Peak -_— — —_ 27 45 49
Pre-peak, Post-peak —_ —_ 35 57 17 -
Peak, Post-peak 50 30 — 22 31 —
Pre-peak, Peak, Post-

peak — —_— —_ 76 72 51
Least sigmficant dif-

ference at § per cent 17 21 40 50 32 23

Yield bushels per
acre of untreated
plots a7 402 266 228 270 303

*Vapor — fumigation by 2 Vapo-fumer
Dust = 3 per cent nicotine-lime
Spray == 1-400 nicotme sulfate

yield over untreated plots. In all cases applications of micotme mcreased
tuber yields but these mcreases were not always statistically significant

Of the single applications no one period of treatment seemed to be
more advantageous from the standpomnt of yields than erther of the other
two periods. Two applications were not sigmficantly better than a sm-
gle application except m the case of the post-peak treatment of the 1940
experiments. A comparison of three applications with one or two
treatments is limited to the past season’s work Three furmgations did
not mncrease the tuber yields sigmificantly more than a single funmgation
In case of the micotine spray three applications were distinctly better
than either one or two applications. Sumilar yield results were obtamned

when mcotine-lime dust was used but these differences lack statistical
significance
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Aphuds, chuefly Macrosiphum solanifoln, infest Long Island pota-
toes for a pertod of approxmmately three weeks durmng the latter part of
June and until the latter part of July Efforts have been made to
determine the most advantageous tumes for control applications Nico-
tine was used in three ways; as a spray, a dust and vapor

Vapor funmgation was the most effective of the three methods m
reducing aplud populations Figh apiud kills were obtained and the
population did not materially mcrease after application The effective-
ness of nicotine spray and dust varied according to the time of applica-
tion Previous to peak populations when the aphids were beginning to
increase rapidly, the control appeared to be unsatisfactors At the time
of the peak population and later when the aphids had declined in num-
bers, control by both spray and dust was more effective The aplud
populations mncreased slowly after each application but eventually dis-
appeared comcident with those of the untreated plots

Increases of tuber yields were obtained from control applications
Applications may be made advantageously during a period of greatest
aplud abundance On Long Island this will be from the tune immed:-
ately preceding bloont until the aplid population has declined, approxi-
mately 50 per cent. Two applications did not seem to increase yields
materially over a single application There appeared to be an advantage
of using three applications 1n the case of micotmne spray and dust but
not with the vapor.

From the data available 1t would appear that one application of
nicotine vapor 1s sufficient to control apluds adequately Control appli-
cations should be begun previous to peak populations and in the case of
spray or dust more than one application may be necessary to prevent
further increase m the aplud population
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SECTIONAL NOTES
IDAHO

Idaho has planted the largest acreage of potatoes in her Iustory
with estimates varymg from 160,000 to 200,000 acres. Potatoes m the
early section of western Idaho will not start to market until about the
twentieth of July. Both the stands and growth mn this area look good
after recovermg from the frost expertenced mn mid-May. In south-
central and eastern Idaho some growers experienced loss from seed
rotting m the ground, and also from losses m stand and weak plants
from Rhizoctoma infection In general, however, potatoes are making
favorable growth Mr: E. R. Bennett, Extension Horticulturist, re-
ports heavy gaiden plantings of potatoes 1 both farm and city gardens
Labor has not hecome a serious problem with our potato crop as yet,
but the harvest season will tell the tale on this problem.

Applications for certification show nearly 4500 acres compared with
3500 in 1942. This increase 1n acreage applies not only to our old
growers, but also to new growers Our certified seed growers are
showing more interest in foundation stocks and in the use of better
stock for seed fields. (July 8).—EucEne W WHITMAN.

INDIANA

The movement of potatoes in the state of Indiana is not very great
at the present time,—mostly local sales. The price has dropped to a
reasonable amount We are now buying potatoes for approximately
$3.50 to $3.85 per hundred pounds. These are of fairly good quality
and excellent grade. Some of the potatoes comng m from other arcas
are retalling for approximately $4 50 per hundred with not too great a
demand for that type of product. During the latter part of June and
the first two days 1 July we experienced some cool weather, In the
muck region of the northern part of the state there was slight damage
to the potato crop and other vegetable crops but 1t was not serious
enough to cause much of a setback or reduction m yield We have had
a lot of ramn and some of the plantings were delayed The labor situa-
tion has eased up to some extent, with the use of the school children
being adequately supervised by farm managers and superintendents—
using these youngsters to clean up the patches which were a bit weedy.
We look for a very good crop of potatoes in Indiana.

Both the flea beetle and the leafhopper are causing some damage
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m unsprayed fields, although the growers are applying control measures
as soon as they possibly can  (July 7) —W B Warp.

LONG ISLAND

At this writing (July oth), the potato crop on Long Island prom-
1s5es to be ahove the average The last week m June was very hot
and dry and mjured the crop on the hghter fields Just how much the
crop 1s mjured by the heat on the better fields is impossible to tell at
this ime When temperatures of go° or lugher, prevail for some time
the growing potatoes are undoubtedly mjured

Smce the first of July we have had two adequate rams and the
ground 1s now wet enough to carry the early crop through. The Green
Mountain variety, which 1s by far the most important variety on Long
Island, has a splendid vine growth and there should be a good crop :f
we can have reasonably favorable weather

There 1s a little late blight scattered through most fields and the
cool, wet weather is very favorable for its dissemmation Growers are
spraying and dusting more thoroughly than they usually do  There
is not enough bhight, as yet, to do any damage Aphids have made their
appearance in many of the fields, but if the cool, wet weather contmnues
we do not look for any serious mjury from that source

The crop, on the whole, 1s at least ten days later than usual but
harvesting operations have started in some of the sections where the
growers are planming to put m a second crop following the potatoes.
Yhelds are runming from 75 to go hundred-pound bags per acre. These
potatoes should have at least an additional ten days before being har-
vested which would very materially increase the yield and improve the
size which 1s now running pretty small (July 9) —H R TaALMAGE

MICHIGAN

Planting was completed about a week later than usual Weather
conditions have been very favorable so far Some fields of the early
planting were lost entirely, and some of the remaining fields show poor
stands The stands in the late plantings are apparently good

Our growers still have their fingers crossed concerning the labor
situation It seems as though more women and cluldren are domg field
work today than ever before

The mspection of certified seed potatoes will begin about the 2oth
of July. Indications show that there will be only a shght increase in
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the certified seed acreage compared with that of last year. (July 7) —
H A. Remwsy

MINNESOTA

We have had what nught be called a hectic spring  Potato planting
it the sand land area started oif well mn April and the mosture has
heen suffictent to bring the crop along in excellent shape, although the
1amnfall and cool weather did nterfere shghtly with other crops.—
especially those m the market garden areas in the vicinity of the Twin
Cities Potatoes from this region will be on the market by the tume
the July 1ssue of the JOURNAL 1s published.

The growers on peat in the southern part of the state and also m
the Princeton-Astkin area suffered rather severe losses because of ex-
cesstve ramfall. Forty per cent loss m onions and potatoes 1s estimated
at Hollandale At Aitkin one grower lost 200 acres of potatoes when
the Mississippt Ruver overflowed 1its banks and made a lake of lis potato
field.

In the Red River Valley conditinns varied, Planting generally starts
in this area about the 1oth of May and 1s usually completed before the
1oth of June. Intermittent rams prolonged planting m certamn parts of
the Valley until the first week m July. Low temperatures in early fall
will not help these late plantings. The farmers 11 this area have had quite
an uplull struggle to plant the acreage requested by the Federal Govern-
ment. Had reasonably good conditions prevailed, they would easily
have gone over the top Considerable acreages of gram and potatoes
have been destroyed, but with good growmg conditions during the sum-
mer, the harvest 1s not gomng to be much below that of last year.

Unfavorable conditions have made 1t impossible for many growers
to get m their applications for mspection hy the 15th of June and we had
to extend the time lumit because of the wability of growers to know just
how many acres they would have to be certified Practically all applica-
ttons are m now and a little hasty adding mdicates that the acreage
entered for certification 1s about 25 per cent above the acreage entered
in 1942 Checking over these applications 1t 1s quite evident that, in
general, the seed stock planted should produce some excellent seed of
all important varieties (July 12).—A. G Toraas

NEBRASKA

The mam crop, which is grown in the western Nebraska high land
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area, was planted from a week to ten days later than usual The final
plantings were made about the 1st of July Our delay n planting was
occasioned by a ramy period durmg the muddle of June Becau-e of
tis delay 1 the nuddle of the period, tliere 1s a spread m the planting,—
the earlest potatoes having been planted during the first week n June,
and the halance, durmg the last two weeks

Generally speaking, conditions are very favorable over this western
potato territory An occasional grower reports seed piece decay. The
exact cause has not been determmed, though mmproper handling after
seed treatment, and proper storage, seem to be the common cause

The acreage planted is only slightly greater than that of 1942,
whereas the Government had requested a 15 per cent increase. The
unfortunate labor situation that existed in 1942, together with the low
temperature m September discouraged growers from increasing their
acreage this year.

The acreage of potatoes being entered for certification 1s approxi-
mately the same as in 1942, which was 15 per cent below the 1941 crop

There 1s a marked shortage of labor throughout most of the territory,
though 1t 1s not quite so complicated as 1t was a year ago At that
time, a number of defense plants were being constructed, and it resulted
i disrupting the entire labor picture It 1s possible that additional labor
may be secured for the harvest, by having men released from local war
plants, army camps, prison camps, or relocation centers housing
Japanese-Americans. All of these sources are bemg tapped for all
available labor A number of Japanese-American fanulies were moved
mto the territory this spring, as regular farm laborers, and will be here
throughout the season

The difficulty n getting repairs {or machmery or new equpment
15 probably as serious a complication as the labor situation This 15
particularly true with the potato crop, which is grown practically 100
per cent with mechanical equpment If the labor-saving equipment
could be made available, it would relieve the labor shortage matenally.

The early potato crop in Nebraska, centered around Comstock-
Arcadia, and around Gibbon-Kearney, i the eastern end of the state,
18 reaching maturity at tlhus time  Harvesting will begin, 1 some cases,
within a week or ten days Late blight has been reported mn this terri-
tory for the second consecutive year. This season, however, unfavor-
able weather has checked 1t, so that httle damage should result. The
disease was first located m fields m which the seed was known to he
mfected. The territory ships in all of its seed from powmnts outside ot
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Nebraska. The varieties used are, at present, not grown in the state
as seed potatoes. (July 14) —Marx KOEHNKE.

NEW JERSEY

The harvesting of potatoes on New Jersey’s largest acreage since
1923, has been started, 1 a very limited way, i Central Jersey A few
fields of very immature Cobblers are being harvested with yields averag-
ing about 100 sacks per acre Wet fields, together with a slow demand,
have caused a Iight digging to date. The quality is generally good but the
tubers are quite muddy and skinned up m most offerings, resulting 1n
a rather poor general appearance.

Farmeis are recerving only $225 to $2 35 per 100 pounds This
price 18 not a great mducement for harvesting at present, smce most
fields will mcrease m yield from 15 to 25 per cent if allowed to mature,
and a price of $2 20 is guaranteed throughout the season.

Recent rams, from the 27th of June through the 15th of July, have
been scattered with most areas receiving sufficient moisture to insure
good growth for another week Crop prospects are fair. Katahdins
have set very poorly 1n many fields, and aplids have caused severe dam-
age 1 some areas Corn borers have been particularly serious this year,
High temperatures, together with a ligh humidity have favored a wide-
spiead bacterial decay in the vines As a result of these factors there
will undoubtedly be sonie low yields i the late varieties (July 16).—
J. C. CameBELL.

SOUTH CAROLINA

Potato harvest was completed about the zoth of June in this area
For some growers, unless the labor, maclnery, and price situation
radically change, 1t 1s probably completed for several years to come.
Some growers are m the potato-growmg busmess and can't readily
change to other crops because of soil or other reasons, so they will prob-
ably contmue to grow potatoes Others can quit or shift to other crops
and probably will plant no potatoes or a greatly reduced acreage So
1t 1s impossible to predict the acreage of potatoes for next season Then,
too, as planting time approaches next winter, the potato-growing urge
will no doubt mfect many of the growers.

The I. C C restriction on the icing of potato cars during early
June came at the most mopportune time and caused the South Carolna
potato growers to lose, according to some reports, nearly $100,000
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The hottest weather for early June 11 many decades prevailed in this
area at the peak of potato harvest Daily maximum temperatures dur-
mg the period from the 1st to the 7th of June, respectively, were 97, 95,
08, 99, 105, 102, and 94 Potatoes were heated mn the field during har
vesting for they could not be taken from the fields rapidly enough
because of a shortage of available manpower. And, 1t takes #man power
and not women and children to handle bags of potatoes The potatoes
for the most part were not graded but were sold as Victory pack which
included No 1%, 2%s, 3%, culls, a few rotten ones and what have you
It was necessary for most growers to sell their potatoes as Victory pack
because not enough men could be found to operate graders. In addition
to these factors, the price was approximately as much as Victory pack
as for graded U S No. 1, Size A. Well, the hot potatoes went into hot
cars and the soft rot bacteria made the most of their opportumity As
a result, 1t can be imagined that the noses at the terminal markets know
of the approaching arrival of some cars of South Carolina potatoes
several miles before they were seen If the potatoes had been allowed to
cool overmght and been placed 1n cool cars and given one imitial 1cing,
the problem of rotting n transit, no doubt, would have been reduced to
a mummum

Another cause for dissatisfaction among growers was the ordermg
by the government officials that certain cafs be shupped to certamn Army
camps with the freight prepaid, and good condition arrival guaranteerl
For a large grower with financial backing, the situation was not so
sertous as for a small grower For mstance, one grower grew three
cars of potatoes. Two cars were shipped through ordmary chaunels
and the receipts used to pay the cost of production and harvesting The
receipts from the thurd car were to enable the grower to pay his other
family expenditures and for lus hiving expenses durmng the following
months  But the third car of potatoes was ordered to be shipped pre-
paid to an army camp m Connecticut The grower did not have the
several hundred dollars to pay the shippmg charges and did not want
to take the risk of shipping the cars without 1ce to such a distant market
at $2 65 or $2 70 delivered (if m good condition) when he could sell
it for $2 85 close by. Then, too, he could get his money promptly in
case of the latter type of transaction whereas if it were shipped to the
army camp in Connecticut, he was probably out his freight charges and
pay for the car for several months In case the shipment reached the
destination m bad conditton, who was to take the loss® Naturally,
as always, the grower! Furthermore, on what was the grower’s fanuly
to live and what was he to use in starting lus fall truck crops? Why



166 THE AMERICAN POTATO JOURNAL [Vol. 2o,
'

should the grower have to run all the risks (mcludmg three freezes)

of growmg the crop and then have to assume all the risks of getting

the product to the customer?

No late blight or ring rot could be found 1n this area during the
past season [Early blight was prevalent in some fields that were
severely damaged by low temperatures It was present m most fields
during the harvest period, but was of very minor importance. Black
leg-infected plants could be found mn most fields, but were generally
less than o 1 per cent Scab was not so serious as m 1942 Rhizoctonia
was ahout as usual, bemng present 1n most fields, but did not cause much
damage m any planting Leafroll was probably the most prevalent
and serious virus disease, ranging {rom o to 30 per cent with different
seed lots  Sclerotunn rolfsu kalled nearly all plants in the lighter soils
m some fields Brown rot or Southern bacterial wilt was prevalent m
a few fields and decaying of some of the mmature tubers had already
occuired several weeks prior to harvest Root knot was very severe
m some fields, 100 per cent of the tubers bemg affected. Root-knot
mfested tubers were severely knotted at the lenticels Some varieties
appeared to be more severely affected than others

Katahdin and Pontiac performed better than other varieties during
the past season Pontiac was outstanding mn yield hut did not carry so
well in transit  Irish Cobbler appeared to recover from the effect of
the three cold perinds m March and April less readily than did Katah-
din  Sequoia was very late  After the damage caused hy low tempera-
ture 1t did not set tubers until nearly harvest tume. In addition, some
tubers of Sequoia had sprouts or secondary tubers at the apical eyes
Sebago did not appear very promusing Indications are thal m 1944
there will be a considerable increase 1n the acreage of Katahdm and
Pontiac, providing the seed are available and not too expensive (July
13) —C. N Cravron

NEW YORK

The Federal crop estimates for July indicate a 6 per cent imncrease
mn the New York crop for 1943 as compared with 1942 Tlus estimate
may be fairrly well in hne with recent reports from leading growers
m various parts of the state As recent as the 10th of July reports from
six leading potato growers, includmg Long Island, eastern, northern
and western New York, indicated that the potato acreage was mncreased
about 15 per cent compared with that of last year Because of the late-
ness of the planting season, and m many localities too much ranfall
for proper preparation of the fields, the final yield per acre 1s hkely to
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be below normal In fact the 15 per cent acreage mcrease may well
result 1 a crop not more than 6 per cent of that of 1942 In every
section of New York the crop was finally planted from a week to threc
weeks later than normal Although the quality of the seed used on Long
Island was probably as fully as good as normal, this was not at all true
upstate Many growers lost considerable seed from rot between cutting
and planting time  For the same reason many of the fields show poor
and uneven stands

The early crop on Long Island, harvest of which usually begins
during the early part of July, was somewhat reduced by the hot, dry
weather during the latter part of June H J Simonson, a leading
grower m Nassau County, Long Island, estunates a reduction of 23 per
cent 1n the early crop on this account. However, since the st of July
rams have been fairly general throughout the state with the result that
excellent growth 1s being made at the present time (July 14) —E V
HARDENBURG

NORTH CAROLINA

Harvesting of Irish potatoes will be practically completed m
Eastern North Carolma by the 17th of July There may be a few
growers who will have offerings the first part of the week of the 18th
This has heen one of the most hectic seasons ever experienced hy
growers 1n the early belt

Despite the fact that the potatoes m many fields were frozen twice,
the quality of the crop was excellent for the most part and the yields
were much better than expected Two large growers stated that thev
had the best crop they had ever grown notwithstanding adverse seasonal
conditions mn the early part of the growing season.

Many things have happened to complicate the situation since the
last report on the 15th of June In the early part of the season most
of the potatoes moved at ceiling prices, but the market soon broke and
the Food Distribution Admimstration began buying at floor, prices On
the first of July, the F D A announced that 1t could not buy any more
potatoes because funds allocated for thus purpose had been exhausted
However, they began buymg agamn on the 3d of July with the pro-
vision that all potatoes must have had a curing or skin toughening
period of 48 hours before they would be accepted. Even though tlus
provision nught have been highly desirable, 1t was thoroughly imprac-
tical for our growers who were not prepared to carry it out This
restriction was finally removed after much nconvemence to the
growers (Cars would not be placed unless they could be loaded and
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moved within 24 hours. It was obvious that unless potatoes could be
moved by truck, digging would have to be slowed up. The 48-hour
curmg period threw many potatoes out of grade and complicated a
situation which was already bad enough. The permit to ship require-
ment was finally removed, and towards the end of the season potatoes
were moving mostly at floor prices with heavy offerings to FD.A

The labor situation has been bad and some coavicts have been
used 1 certamn counties. Some persons have been indicted for labor
“pirating ”

The government woefully underestunated the potato acreage in
Eastern North Carolina for 1943 because goals were reached and ex-
ceeded,—an outcome evidently not expected by Waslungton. Much of
the acreage increase above the established goals was due to the fact
that many farmers who had not grown potatoes before planted a rather
laige acreage this year. Many of them used land which was not suitable
and this coupled with inexperience caused a number of them to leave
potatoes 1n the ground or plow them up These farmers acted in good
faith, They were motivated both by patriotism and the prospect of a
good market,

Another thing growers could not understand was why Virgiua
should be moving potatoes at ceiling prices while no market existed for
North Carolma potatoes There were some diseases 1n certain areas,
and also some rough handing which led to breakdown in transit, but
these two factors were not suffictent to explamn the conditions the
growers had to face this year.

e hope that we will never experieuce another season smular to
the one ju-t passed, and with the pressure brought to bear on Wash-
mgton by growers and others, we think that a more orderly procedute
will be worked out for us another year. (July 15).—M. E. GARDNER

0HIO

The early potato crop looks fairly good. There has been some
water damage and the vines are generally smaller than usual Fair
yields are expected The crops planted early, about the first of April,
look better than those planted later A few potatoes are now being
harvested along the Olio River, but the volume has been too small to
establish prices Harvesting operations will mcrease and be fairly
heavy until the latter part of July.

The late crop prospects are exceptionally poor. Heavy rains re-
sulted 1 the loss of large acreages,—especially the fields planted during
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the latter part of May and the first part of June Other acreages show
poor stands. Some of the late acreage was not planted until the last
week of June. We will need a late season 1f these crops are to mature
Our growers are concerned about the labor situation, especally since
the crop will be harvested durmng the late fall—after school begins Tt
1s hoped that some labor will be imported for the potato harvesting.
{July 14) —E. B TuUSSING

PENNSYLVANIA *

Although potatoes are planted throughout most of the state, our
plantings were very late and our stands are poor Our spraying opera-
uons are bemng started and the scarcity of spray machinery 1s being felt

Late blight was reported from Lelugh and Clarion counties on the
21st and 23d of June, respectively. The early appearance of blight em-
phasizes the necessity of a good spraymg job tlus year. (July 5) —
O D BuUREE

Late blight has been reported m Pennsylvama. Weather cond-
tions 1 most sections of the state, however, have not been favoable for
the disease since the last report was made Although there have been
scattered showers, most areas have had a deficiency in ramnfall It was
quite dry and hot during the latter part of June Since that time,
moisture has been sufficient, but not abundant,—in most potato-growing
areas

The stands in the northern-tier counties are not so good as m the
southeastern area

Inspections for seed certification have already been started Disease
counts are running qute low, which indicates very hittle spread of the
virus diseases durmg the 1942 growing season Rhizoctoma appears to be
quite serious 1n some fields and may be the cause of some of the poor
stands  Seed-prece rot was apparently the cause of most of our puor
stands

The early potatoes i the southeastern counties have set well and

with normal ramfall, should produce a good crop (July 9) —K W
Lavcr
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VERMONT

Vermont's mcrease in potato acreage 1s 10W estimated at 30 to 40
per cent above that of last year Approxmmately 12,000 acres was the
figure for 1942. Although planting operations were generally late, good
giowimng conditions have made up for this to a large extent No late
blight had been reported to date,—the I2th of July

Enrollment for seed certification appears to show a corresponding
increase presumably due in part, at least, to the hectic seed situation
prevailing this sprmg  The trend away from Green Mountams toward
Katahdins and Houmas has contmued, although Green Mountams are
still the predominating variety.

Much concern exists regarding handling and marketing of the
crop this fall n view of the pronused government purchasing program
It 15 questioned whether adequate storage facilities will be available
(July 12) —H L Baney.

VIRGINIA

The potato harvest 1n Virgima 1s about two weeks later than usual
Ordmanly by the 1oth of July most of the Virgmia crop has moved
to market. This year by the 10th we have only moved about one-half
of the crop Eastern Shore has moved 3772 cars and Norfolk 1518
cars. This late movement has been caused by the late development of
the crop and the shortage of labor, cars and trucks and also the heavy
movement south of here which tended to hold up Virginia shipments

Conditions on the Eastern Shore have been ideal for harvesting
this year The Eastern Shore area, which is the pemmnsula lymg be-
tween the Chesapeake Bay and the Atlantic Ocean, has been favored
with excellent weather conditions for harvesting the crop, which has
thus far moved to market mn excellent condition. Durmg the first two
weeks of the harvest, the Eastern Shore crop was sclling at ceilling
price at loading pomts, whereas the crop farther south was selling
below ceiling or was beng purchased at a support price by W.F A
Yields on the Eastern Shore from Eastville south were heavy,—averag-
ing about 150 bags per acre. In some sections the igh temperatures
and the lack of rainfall during June greatly reduced the yield At the
Vigima Truck Expermment Station, at Onley, the total ramnfall from
the 1st of June to date has been less than two inches and all crops in
that area are suffering from moisture deficiency. The average yields
for the entire shore will be above 100 bags per acre Most of the
Eastern Shore growers will at least break even on their crop but only
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those who were favored with the best weather condittons wlich were
conductive to high yields will make a fair profit Prices are now declin-
ing and there 1s a possibility that part of the crop will move at the sup-
port price of $2.25 provided it can be harvested before it rots i the
field. In the Norfolk area the picture is very dark Excessive ramnfall
during the past ten ﬂays has delayed digging and 1t is likely that ihe
losses from rot m the heavily flooded areas will be very heavy. Most
of the shipments tlus week have been purchased at support price by the
WTFA It is feared that much of the acreage still unharvested wnll
etther rot m the field or fail to make U S. No. 1 grade and not be
ehigible for W F A. purchase at a support price In general, the growers
will lose heavily even 1f weather conditions improve in the near future
The condition in North Carolina is similar to that of the Norfolk area
A large acreage between Elizabeth City and Norfolk still remamns m
the field The late maturity of the North Carolina crop brought North
Carolina and Virginia potatoes mn the market sinrultaneously and there
were more potatoes than the public could consume during this period
This caused a further delay in harvesting. Had 1t not been for W F A.
purchases at support price the market would have collapsed during the
latter part of June Just what will happen to the market during the
next two weeks 1s problematical Labor throughout the area has been
relatively scarce but still there has been sufficient to harvest more
potatoes than the civilian and the armed forces could consume In the
Norfolk area the Navy furnished more than 400 men each day This
was also supplemented with Bahamian Negro labor brought north from
Florida. (July 16) —H. H ZiMMERLEY

WASHINGTON

We have had a rather backward spring in Washmngton this year,
because of cool temperatures and excessive cloudy weather and rains.

Despite this condition, however, the potato crop at the present
time looks very pronusmg The acreage of certified seed planted 1s
nearly double that of 1942, which 1s more nearly normal than it has
been for a period of years,—last year being exceptionally low so far as
acreage 1s concerned.

The majority of our White Rose seed potatoes have been con-
tracted for sale but we have no information concerning price This
latter probably will depend somewhat upon the OPA decision.

Our labor supply 1s our most acute problem because of war indus-
tries on the Pacific Coast, together with enlistments in the mulitary
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forces, and also the drafting of our young men for nulitary service. Gen-
erally speaking, however, our seed potato growers have kept their
acreage within the liits so that the crop may receive proper care with
the labor supply that 1s available. (July 6).—Cmas. D. GAINES.
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YIELD, SPECIFIC GRAVITY, AND STARCH' CONTENT OF
TUBERS IN A POTATO BREEDING PROGRAM

RoperT V. AxELEY' AND F. ] STEVENSoN?!

Duension of Fruit and Vegetable Ciops and Discases, Bureau of Plant
Industry, Sois, and Agricultural Engineering, Agricultural
Research Admumstration, U S Department of Agriculture,
Washington, D C

Varieties of potatoes differ from one another m a number of
characters, among wlich are yield, specific gravity, and starch content
of their tubers A few American varieties have reached a ligh standard
in yielding ability, but they are poor in other respects Some are not
adapted to a wide range of conditions, and where they are not adapted
they produce low yields and second growths, resulting in tubers of
poor market quality

Yield, Iike any other genetic character, is the result of heredity and
environment working together A variety may be potentially a lugh
vielder from the standpoint of its heredity, but if the environment is not
right 1t will not yield to capacity Green Mountam, for example, yields
well i1 the most favorable locations m the New England States,
parts of New York State, and 1n a few other locations but is quite un-
reliable m the western or southern sections of the United States. The
Russet Burbank 1s successfully grown under some of the best growng
conditions m a number of western states, but under adverse conditions
1t 15 especially susceptible to second growth, resulting in low yields of
U S No 1 tubers

1Agsistant plant breeder and semior geneticist, respectively
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The 1rish Cobbler, on the other hand, 1s remarkable for its adapta-
bility, producing satisfactory yields under a wide range of conditions.
The same can be said for Katahdin, a variety that yields well m nearly all
the potato-growing sections of the United States, in Argentina, in
Uruguay, and even in parts of South Africa and Austraha Sequora,
although 1t has not been so widely grown, has outylelded Katahdm in
comparative tests and seems to be widely adapted.

The specific gravity or relative density of a tuber is largely de-
pendent on the percentage of 1ts solids or dry-matter content If the
tuber 1s high 1n solids and low m water content, the density will be
lngh, and wice wersa. Since the greatest part of the solids 1n the potato
is starch, there 1s a high correlation between specific gravity and starch
content, and 1t is possible to estimate one from the other with a fair
egree of accuracy.

MATERIALS AND METHODS

The parent material used m the breeding program has been secured
from various parts of the world. The present American varieties are
depended upon to contribute ligh yield, desirable tuber shape, and re-
sistance to the three virus diseases, mild mosaic, latent mosaic, and vem
banding Latent mosaic resistance may have come originally from South
America. The European varieties have shown lugh starch content,
yellow flesh, and resistance to common scab, late blight, potato wart, and
leaf roll A spectes immune to late blight and resistant to leafhoppers
has been obtained from Mexico From Russia a number of varieties
have heen recerved with a degree of resistance to frost mjury If most
of these characters can be combmed in one variety, 1t will take much
of the drudgery and cost out of potato growing and reduce many of the
huge losses that occur at present

Afier parents are assembled they are tested for all the important
«haracters Those that prove superior in one or more characters are
planted in early January in the greenhouse at the Bureau of Plant In-
dustry Station, Beltsville, Maryland. Most varieties will not bloom
under the ordinary short day of winter, but by the use of artificial lights
to supplement the natural daylight to provide at least a 16-hour day, they
are mnduced to bloom freely A relatively large number of crosses are
made, and whenever possible the parents are self-pollinated. Fruts and
seed are produced. The seed 1s planted in August, and the plants are
grown to maturity in the greenhouse and harvested in December In



1043] AKELEY AND STEVENSON: POTATO BREEDING PROGRAM 205

recent years approximately 30,000 seedlings have been grown annually
About 8o per cent of these produce tubers large enough to plant m the
field Most of these are taken m the spring to the new experimental
farm at Chapman, Maine, to be grown for mncrease ; the others are sent
to a number of cooperating state experiment stations.

At harvest time thousands of the seedlings at Chapman are dis-
carded on sight They may show low yieldmg ability, poor sliape
deep-eyed tubers, too late maturity, or other undesirable characters
Those that are selected are planted in 10-lull rows at Chapman and in
various disease-resistant tests on Aroostook Farm or on adjacent farms.
The survivors and others that show characters superior to the standard
varieties are tested for yeld, specific gravity, and cooking quality.

In the yield test the seedlings with standard varieties for checks arc
planted in six replications of 25-hill rows mn randonuzed blocks. The
Inlls are planted 14 inches apart and the rows 34 inches. At harvest time
the tubers are graded into two classes, U. S No 1 size and culls, and
weighed The data are analyzed statistically A difference between the
means of two varieties that 1s twice its standard error or more 1s con-
sidered significant Samples are taken from each replicate for specific
gravity tests. In the earlier studies tuber density was determuned by
comparing the weight m air with the weight imn water Recently, how-
ever, 1t has been obtained by a simpler method reported by Haddock
and Blood (2) and mdependently by Clark et al (1). The tubers are
floated 1n table-salt solutions of known density, Twelve such solutions
with densities varymng from 1 060 to 1.115 at intervals of 0 005 are used.
Tubers are considered to have the same specific gravity as the solution
m which they will barely float A total of 60 to 120 tubers of each
variety has been found to be an adequate sample for Maine-grown
material

AY

Specific gravity readings are changed to starch content by the use of
a table that gives the equivalents for these two characters These
equivalents are means and consequently are subject to variation, but m
studying a large number of varieties and seedlings they are considered
accurate enough for comparative purposes The yield of starch per
acre 1s computed by multiplying the total yield per acre of a given varzety
expressed 1n pounds by 1ts percentage of starch

Resurts

Yields So far no seedling resulting from selfing a variety has
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yielded as much as the parent, although some of them are nearly as
prolific. For example, several seedlings of Katahdin selfed have ap-
proached that variety in yelding abiity Some crosses produce lugh-
yielding seedlings, others comparatively low-yielding ones, or, m the
language of the animal breeder, some crosses “nick” well, others do not

In the study of the yielding ability of seedlings from a given cross,
109 selections of Cluppewa x Katahdin, which are themselves sister-

TaBLE 1—Yueld dota for 25 seedhing potatoes from o:cross betwem:
Chippewa and Katahdin grown at Presque Isle, Maine, for three
years Two standard variehes, the parents, and one grandparent
(seedling No 24642) were tested for comparison

Yield per Acre of U S No 1 Tubers Percentage
I\?f T.% S
o 1 Tubers
Variettes and 1032 1 3-year g

Seedlings 933 1934 Average fvz::;e

Bushels Bushels Bushels Bushels Per cent
Green Mountain 358 233 435 342 000
Rural New Yorker| 350 183 305 300 909
Katahdin 383 105 445 341 go5
Chippewa 302 204 487 361 874
Seedling No 24642 317 93 375 262 77 1
. 44481| 242 86 384 237 790
u 488; 433 243 504 303 920
“ 48| 258 107 325 230 754
“ 401/ 458 243 448 383 023
“ 402| 358 161 366 295 863
“ 406] 333 127 368 276 89 6
“ 503] 307 150 445 321 840
“ s04| 483 252 549 428 037
“ 508 167 08 403 223 695
“ 510| 275 95 383 251 76.8
“ sur| 383 118 485 329 812
“ s12| 317 88 283 229 827
“ 515| 425 183 572 303 80.1
“ 520 433 205 475 371 g2.1
“ 523| 425 233 542 400 891
- 529| 325 101 494 337 834
. 837 273 77 344 232 771
. 549! 408 178 470 352 834
w 550 450 243 606 433 oI5
550 433 271 480 305 008
¢ 562| 358 193 436 320 850
. 564| 325 203 527 352 852
. 584; 383 233 424 347 933
¢ 585 300 186 384 200 o1 2
“ 506] 333 214 416 321 884
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brother seedling vaneties, were compared m 1932 for yield with their
parents and with one of their grandparents, seedling No 24642. Chip-
pewa yielded 392 bushels of U, S No 1 potatoes, Katahdin 383, and
seedling No 24642 yielded 317. Four of the 109 seedlings gave sig-
mificantly higher yields than either parent, 6 igher than Katahdin, and
5t lugher than seeding No 24642 Twenty-five of these selections were
retested 1n 1933 and 1 1934 The yield data for this group 1n bushels
per acre of U. S No. 1 tubers are given m table 1

Two of the seedlings, No. 44504 and No 44550, yielded significantly
Iugher than erther of the parents, Chippewa and Katahdin, 7 hughet than
Katahdin, and 9 lower than either parent Seventeen yielded lugher
than the grandparent, seedling No 24642, but none of them significantly
lower The data show that transgressive mheritance resulting n hybnd
vigor 1s operative even when parents heterozygous for a number of
characters are used

One of the higher yielding selections of tlus progeny, seedling No.
14488, was found to be resistant to mild mosaic, moderately resistant to
late blight, and more resistant to scab than Green Mountain It was
given further tests, ncreased, named Sebago, and distributed to grow-
ers m 1938 According to a report by the Umited States Department
of Agriculture, more than 900,000 bushels of certified seed of this variety
were produced 1n 1942

The yield data for certamn American varieties and seedlings for the
last 4 years and for European varieties for the last 2 years are given i
table 2.

Sequota was the only late variety that yielded significantly higher
than Green Mountamm Pontiac, Earlaine 2, and Mohawk were 1 the
same class as Green Mountam, but the others were significantly lower
Among the early varieties Irish Cobbler, Warba, and Red Warba were
not sigmficantly different. Irish Cobbler, however, outytelded Trrumph,
Mesaba, Earlame, and seedling No 46952. The last was m the class
with Triumph, Warba, Mesaba, and Earlame from 1040 to 1942 This
seedling 15 resistant to ring rot and 1s very early in maturity None of
the European varieties approached the Green Mountain checks in yield
or n the percentage of U S No 1 tubers Ackersegen was the highest
yielder of the European group. In fact, 1t yielded about the same as
Katahdimn for an average of the 2 years 1t was under test



TaBLE 2—Y1eld data for certain American late or early varieties and for
European varieties of potato grown at Presque Isle, Maine, 19309-42.

Yield of U S No 1 Tubers per Acre U S No
+Year CTubersed
ieties 1040 - ompar
Variet 1938 o4 1041 1942 | Average with Total
Late varieties Bushels | Bushels |Bushels |Bushels |Bushels Per cent
Green Mountain| 105 337 429 273 309 o1
Katahdin 138 237 356 216 238 85
Chippewa 192 276 369 233 268 36
Houma 165 323 343 200 258 84
Sebage 197 260 376 197 258 90
Sequoia o 224 378 415 324 335 o1
Mohawk 222 251 450 229 288 os
Earlamne 2 226 303 460 260 315 o1
Pontiac 224 350 396 284 314 00
Liie 141 251 304 216 251 79
Pawnee . 387 231 96
Norkota : . 374 95
White Rose . . .. 222 . 00
47452 - . 275 125 . 86
245-186 . 331 . . o7
245-229 335 . 93
528-118 N . 383 . 06
627-164 - . 304 . . 78
Early varieties
Irish Cobbler 185 247 381 166 252 86
Triumph 172 172 315 I51 203 8¢
‘Warba i 203 223 360 167 239 83
Red Warba 197 250 356 201 251 85
Mesaba 106 104 301 168 102 70
Earlame 107 215 331 179 231 8
46952 . 206 304 165 o7
2 x standard error
of difference 37 35 33 23 16
European varieties 2-Year
_— Average
Popular
Osthote 233 Igg Igg gg
Record 270 206 238 84
Mittlefruhe 208 164 231
Fruhegold 263 136 200 75
Voran 270 181 226 74
Matador 222 136 179 §4
Ackersegen 303 183 288 83
To-be-identified 210 110 160 g
Parnassia 88 .. 5
Eigenheimer . 03 oo gg
Triumph 62 T 6
Iduna 101 ’ 28
Starkeragis . 137 2
Erdgold .. 135 go
Prisca 165
Ultimus 8 i 72
Green Mountain ) 5t
(check) 441 237 339 05

2 x standard error
of difference 43 35 28
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Specific gramty The speaific gravity of tubers is conditioned, like
yield and other characters, by genetic factors It 1s, however, greatly
mnfluenced also by the factors of environment. The influence of heredity
1s shown in the wide differences between sibs (sisters and brothers)
grown side by side i the same field Three progenes of crosses grown
at Presque Isle, Maine, have been tested for density on the basis of
specific gravity determmations The data for these tests are given m
table 3

Density Class Specific Gravity Starch Equivalent
No Per cent
I 1 060 035
2 1 065 107
3 1070