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INTRODUCTION

The practice of Jutting potatoes into seed pieces in advance of
W planting time is often followed in various secticns of the country, The
L "= principal reeson for this practice is the more economical distribution
/ iz of labor that it affords. In slack times, or during weather unfavorable
for outdoor work, the grower can get the seed cut and ready, giving

all his energy to planting the crop when conditions are favorable,

However, there seems to be no uniformity in the methods of hend-
ling or of storage of such potate seed pieces in advance of planting,
and at fimes decidedly adverse resulis have been obtained, Very
little reiiable information has heen published, sinee little comprehen-
sive research has been devoted to a study of the influence on yield of
the advance cutting and storage of potato seed picces,

Much has been written regarding the effect of various temperatures
on the healing or corking over of cut or wounded surfaees of potatoes.
Many of these studies have been pathological in scope, being con-
cerned with the formation of wound periderm which prevents the
entrance of various decay organisms during storage.

robably the most comprehensive discussion of this process of Leal-
ing is given by Priestley and Woffenden,' and is based on their own
work and that of previous investigators. Briifly they state that a
microscopic examination made of potato seed picees kept under [avor-
able conditions a few hours nfter cutting shows an impermeable
L Purearney, B L, and WOrFENDEN, L, M. THE DEALING OF WOUNDS [N POTATG TUBERS AND TiiEI
FROPAGATION BY CUT 5ET8, Anb, Apl Biol. 10: =115, illus, 1023,
1942°—34——1
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deposit forming around and hetween the cell walls to a depth of two
or even more layers of cells beneath the cut surface. This deposit,
forming a “‘suberin” layer, is built up by the oxidation and condensa-
tion of fatty substances from free sap drying at the surface in the
presence of oxygen. This luyer effectively serves to block the region
beneath the wounded surface and protects it from penetration by
patbogenie organisms and from excessive evaporation. 'This process
was studied at 59° and 77° I, and the rate of formation at the latter
temperature was found to be twice that at the former. When formed
in a moist atmosphere this protective layer is continuous, but in a dry
atmosphere and especially in sunlight 1t may not be continuous and
therefore is not an effective barrier. Further, under the latter condi-
tions the sap {freed from the wounded cells along the cut surface tends
to dry quickly into a Lrittle crust, cflectively cutting off oxygen essen-
tial to the formation of the protective suberin deposit just describedl.
Later this crust eracks, leaving avenues of entry to the unprotected
Inner tissues for such deeay organisms as may be present and also for
the escape of moisture. With the formation of the suberin layer,
however, the process of hesling is not complete. Under [avorable
conditions, in from 24 to 48 hours sfter cutting, there begins tu form
below this suberin deposit a layer of cork whichis the result of actively
dividing cells in a layer of more or less flat cells three or more thick
and lying roughly paralle] to the cut surface. This new layeris known
as the corl phellogen or wound periderm. The authors show that
there 15 a marked difference in varieties as to the rate of wound healing
under identieal conditions.

Artschwager,® in his study of wound peridermi in the potato as
related to temperature and humidity, found that in the Irish Cobbler
variely no wound-periderm cells appeared at temperatures lower than
44.6° . At this temperature the first periderm cells appeared alter
the ninth day, at 50° after the fourth day, at 59° after the third day,
and at 70° after the second day. At these various tempersatures he
found that the most rapid formation was at relatively high humidities.

Weiss, Lauritzen, and Brierley,? in their study of the “evelopment
of various species of Fusarium rot in six varieties of potatoes, noted a
marked varieial difference in hesling to prevent infection. They
found that with the Rural New Yorker variety 3 to 4 days at 70° I
were required to produce a wound periderm that could prevent the
enteance ol Fusarium coeruleum and F. sulphureum; 5 or 6 days at
(0% were required, and 8 or more days at 50°. With the Spaulding
Rose varicty, which, like the Trish Cobbler, forms a wound periderin
meore rapidiy, only 1 to 3 days were required at 70° and 6Q°.

The primary purpose of this investigation was to determine the
hest method for the handling and storage of cut seed pieces.  Since
the practice of cutling potatoes in advance of rlanting is established
and adverse results are often met owing to improper methods, it
seemed desirable to develop methods whereby as good yields could he
obtained as when the seed is cut just before plaunting.  The scope of
this study was twolold. (1) Tt was desired to determine and com-
pare the relative vigor of growth and yield from seed cut and stored
in advance of planting with that from seed eut immediately before

? ANTSCHWAGER, 1. WOUND FERIDERM FORMATION [N THE FOTATO A AFFECTRP OV TEMI'ERATURE AND
irrsnty, Jour. Apr. Researeh 35 05-1000, ifius, 1027,

FWeiss, P LAUCHITZEN, 1. F, and BRIERLEY, P, FACTORN [N THE INCEDPTION 4ND DEVELOIMESNT uF
FUSARIUM ROT IN STORED 7OTATOES, U5, Dept, Apgr. T'ech. Bul. 62, 38 p., illus. 1928,
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planting. (2} It was desired to compare the vigor and yield from
seed pieces stored for different lengths of tiine at different temperatures

and humidities.
MATERIALS AND METHOCDS

The investigation reported herein was conducted by the writers
from 192€ to 1930 on_potatoes grown and stored at the Arlington
Experiment Farm in Virginia, near Washington, D.C. The investi-
gation in 1926, 1927, and 1928 includes the results from two plantings
each year of both stored seed pieces and seed freshly cut at the time
of planting, one planting being made during March or April of each
vear while the other was made early in July. In 1929 only a late
crop was planted; in 1930 only an early crop. The growing of two
crops each year was not for the purpose of comparing early and late
plantings but rather to obtain additional experimental data in a single
vear upon the problem being studied.

YARIETY AND SOURCE OF SEED

The seed used in these experiments was carefully selected from stoclk
grown by the United States Department of Agriculture either at
Presque Isle, Muaine, or at the Arlington farm. The seed stocks used
were authentic and included the varieties Irish Cobbler, Triumph,
Green Meuntain, and Russet Rural.

SEED CUTTING AND STORAGE

Previous to cutting into seed pieces, all lots of potatoes were treated
for the control of various tuber-surface diseases w~-h hot formalde-
hiyde solutien in the proportion of 1 pint to 15 gallons of water. The
solution was kept at a temperature of 122° to 126° F., and the potatoes
were imunersed for 3 minutes, After thoroughly drying, which usually
required about 24 hours, the tubers were cut with o sharp, thin-
blacded knife into seed pieces of approximately 2 ounces. The seed
pieces were then thoroughly mixed to eliminate any individual
differences due to different cutters, and were apporticned into sublots
as desired for the various storage conditions.  After the first 24 howrs
of storage the cut seed was poured from one container to another, to
break apart the picces that tended to stick together. In the 1926 and
1927 experimenis chis was repented each 24 hours during the storage
period, since at this time the effect of humidity on the seed pieces was
a special feature, and it was thought that by this precedure a more
nearly uniform humidity could be maintained throughout the sample.

THE PLANTING PLAN

The early crop each year was planted in April and the late crop in
July, while the harvesting of each crop, respectively, was in late July
or early August and late October or early November. In 1926 two
replications of lots from each storage condition were planted, while
for the other years four replications were made and arranged so as
n>t to be adjacent. The planting scheme was to set in regular rota-
tion rows representing esch storage condition. In 1926 the secd
pieces were set every 14 inches in rows 39.4 inches apart, while in the
succceding years the pieces were set every 12 inches 1 rows 32 inches
apart. Throughout the investigation, rows 66 feet long were used.
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CULTURAL METHODS AND HARVESTING

Planting and digging were done by hand in 1926 and 1827 and by
machinery thereafter, the planter being of the 2-man type. Grading
was done by hand more easily to keep the various lots separated.
Sufficient cultivation, fertilization, and spraying were practiced to
insure keeping the plants in a thrifty growing condition. Each year
when the plants were from 8 to 10 inches high a count was made to
determine the relation of the actual stand to the number of seed pieces
planted per row. Harvesting was delayed until practically all the
vines were dead. The potatoes from each row were put in labeled
baskets after digging and hauled direcily to the workroom in the
storage building where, alter drying off for 24 to 48 hours, they
were separated into two grades designated as mo. 1, including all
normal potatoes corresnonding in size with U.8, Grade No. 1, and
no. 2, corresponding with the U.B. Grade No. 2. The remaining
tubers were discarded.

INYESTIGATIONS IN 1926 AND 1927 -
TEMPERATURE AND HUMIDITY STUDIES

In each of the years 1926 and 1927 two cuttings of seed were made,
one 10 days ahead of the other, so that when planted the two lots
had been stored for approximately 10 and 20 days. These periods
varied because the exact time of planting depended upon weather
conditions. After being cut, each lot was thoroughly mixed and
apporticned into 9 sublots of about 30 pounds each. These sub-
lots were stored at temperacures of 82°, 40°, and 50° ¥, with relative
bumidities of approximately 70, 80, and 95 percent at each tempera-
ture, making nine storage conditions in all. At the conclusion of the
storage period, all lots were removed and left overnight at ordinary
room temperature, to bring them all to a uniform temperature before
planting. The seed pieces from all the low humidities became rather
dark in color on the cut surfaces and more or less shriveled, owing to
loss of water. Seme mold growth was evident on the cut surfaces of
the pieces in all temperatures at these humidities. The seed picces
kept at the intermediate humidities were only slightly wilted, while
those kept at high humidities were still rather turgid, Hght in color
over the cut surfaces, and free {rom any mold growth. In none of the
lots from the 32° storage temperature were the cut surfaces properly
henled or corked over. The surfaces were covered with a brittle
crustlike layer which readily cracked and rubbed off during handling.
This condition was also apparent to some extent in samples kept at
the lowest humidities and the higher storage temperatures. The
cut surfaces of seed pieces kept at the intermediate and high humiditics
at 40° were only fairly well healed over, whereas at 50° at these
humidities a definite corklike suberin layer was developed that was
more or less resistant to ordinary handling,

In 1927 the various lets of cut seed were weighed when put in
storage and when removed. In table 1 is shown the average per-
centage of loss in weight of all varieties when stored under the difierent
conditions. It will be noted that little difference in loss of weight is
apparent for cut seed kept at the bigh humidities for different periods
of time, but In cut seed kept at the low humidities, while loss was
greater than at the high humidities, it incressed with the length of the




CUT BEED POTATOES 5

storage period. This incrense Indicates s lack of prolective healing
or corking over of the cui surfasces, which at the high humidities,
even. at 32° F., apparently scon developed suiliciently to grently
restrict the Joss of weight.

TasLe 1.—Average percentuge of loss in weight of cul seed polatees stored from 9 o
21 days al different lemperatures and relative humidelies, 1827

Lioss in weight nl—

Plnoting and dora- 3 F. ' 10° F. #°F.
tion of stornge

Low |Medium| High Low |Mediwn| High Low |Mediom] gl
tarnid- | humid- | humid- { bomid- | bamid- | homid- | amid- | hueid- | hemid-
ity ity iLy ity iy ity ity iLy ity

Pereent | Percent | Percent | Percend | Percent | Perceni | Percent Pereent
& 3 18 71 L% 8.3 i p
§.2 2.0 8.5

2.3 5 i 3.0 2.2 G4
3.4 L6 iLe .7 3.1 15.4

3 3 \ 2
B L6 8.2 At 2.8
1
4

4.
4.

In 1926 no field comparisons were made with plantings of potatoes
that were freshly cut just before planting. In 1927 the uneut check
tubers were held throughout the test at all the temperatures, together
with the cut seed pieces, in order to give s complete comparison
between stored seed pleces and tubers that were stored whole under
similar eonditions and freshly cut at planting time. However, these
uncub tubers or checks were not held under the various humidities
with the cub pieces, since obviously they would not be so directly
affected during the short-storage pertod. The humidity conditions
under which these checks were held would compare closely with the
intermediate humidities under which the cut pieces were held.

In 1926 the early planting included two lots each of the Irish
Cobbler and Triumph varieties which were cut and stored March 19
and March 30. The storage periods of each variety represented 25
and 14 days, respectively, as the potatoes were all taken out on April
13 and planted the following day. A count to determine the number
of seed pleces germinated was made 33 days after planting, when all
the plants which would be likely to yield any marketable tubers were
up. The result of this count is expressed as the percentage of stand
based on that of & perfect stand. This planting was harvested July 28.

In 1926 the late planfing included two lots each of Irish Cobbler,
Triumph, Green Mountain, and Russet Rural varieties. Seed lots
were cub and stored on June 18 and June 25, talken out July 5, and
planted the following day. The storage periods in this planting were
19 days and 10 days, respectively. When removed from storage at
the Jow humidities the seed pieces showed severe shriveling, with
considerable meold growth over the cut surfaces. In the Russet
Rural variety this condition was most marked, and considerable decny
was noted in a number of seed pieces. The germination count was
teken 33 days after plenting. The Irish Cobbler and Triumph va-
ricties maturing earlier were dug November 1; the Green Mountan
and Russet Rural varietics were dug November 11. The vines of the
latter varieties had not matured but were killed by frost about 5 days
before digging.

In 1927 the early planting, including Irish Cobbler and Triumph
vearieties, was made on April 12. Two cut lots of each variety which
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had been held in storage under the different temperature conditions for
20 and 12 days, respectively, were planted. The percentage of stand
was determined 42 days after planting. The two varieties did not
mature so nearly at the same time as the year before; the Triumph
was dug July 26 and the Irish Cobbler not until August 2.

The late planting in this year was made on July 7. The Irish
Cobbler, Triumph, Green Mountain, snd Russet Rural varieties
were again used. Two cut lots of each variety were stored for 21
and 9 days, respectively. The percentage of stand was determined
by & count made 18, 30, and 36 days after planting.

FIELD OB3ERYATIONS

General observations of the growth of the potatoes in the field
after storage under different conditions demonstrated that seed from
22° ¥, did not germinate so quickly as that from 40° or 50°. The
plents from see§ stored at 50° appeared above the soil quicker than
from seed stored at the lower temiperatures; alse, plants from seed
stored at the higher humidities generally appeared above the ground
before those from seed stored at the lower humidities. Greater
differences between low and high humidities were apparent {rom secd
stored for the longer period of time. These differences in size of
plants were apparent until about the time the plants neared maturity,
when little variance in size was noticeable. The plants [rom seed
stored at 50° usually came into bloom first. In 1927, 54 days after
the early planting had been made, the plants of both Irish Cobbler
and Triumph varieties from seed stored at 50° were practically in
full bloom, those from seed stored at 40° showed the flower stems
elongated but o bloom, and those from seed stored at 32° showed
the Howers in the early bud stage. In 1927 freshly cut sced was
planted as checks, and the stand usually compared fairly closely
with that from seed stored at 50° with high humidity. In general,
cut seed stored at the lower temperatures and humidities did not
compare favorably with the freshly cut or check lots of seed planted
immediately after cutting.

The average percentages of stand of the various varieties and lots
of potatoes planted in 1926 and 1927 are shown in tables 2, 3, and 4.
These results are caleulated as the percentage of u perfect stand from
sctnsal counts made of the plants visible above the soil. In table 2is
shown the average stand 1n 1926 of all varleties used in both early
and late plantings. Ir table 3 is given the stand for the early crop
only in 1927; table 4 gives the stand for the late crop at three periods,
the first and second counts being taken before all the potato plants
had appeared, showing which group of seed was the frst to germinate.
Without regarding the individual varieties, these results show a defi-
nite but rather insignificant incresse in stand as the humidity at
which the seed was stored increased. Also in most cases the stand
increased (especially in 1927) as the storage temperature increased
from 32° to 50° F. However, these results arc not entirely consistent,
for especially in 1928, when studying individual cases, results at
variance with the general average were noted. For the late crop
in 1927, germination records were taken 18, 30, and 36 days after
planting, in order to determine the comparative rate of germination
of seed pieces stored under the conditions described.
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TanLk 3—Average percentage of stand in the 1926 early and lale crops of potatoes
from cut seed pieces stored al different lemperaiures and relalive humidities for
variows periods of time before planting

Puriod of Stand fromws cut secd stored in—
storage tempera-
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TABLE 3.—dverage perceniage of stand in the 1927 early crop of potaloes from cul
seed pieces stored al different temperatures and relative humidities for different
periods of lime before planiing, as compared with the siand from seed stored whole
in meditom fumidity al the same temperatures, bul cul immedialely before plar-tng
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TanLe d—Percenlage of stand in the 1927 lale crop aof polatoes from vul seed pleces
stored at different lemperatures and relative humiditios for different periods of
time, as compared with the stand from secd stored whole Tn inertut humidity ol
the same lemperaiures and cul dmmediately before planiing

[Stand records token 18, 30, and 36 days atter planting]
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A study of table 4 and figures 1 to 8 indicates that the percentage of
hills showing growth above the surface of the ground 18 days after
pianting is much greater with all varieties at all temperatures when
the cut seed pieces were stored at high relative humidity. This
applies to seed stored both for 21 days and 9 days before planting.
The results from those lots stored at intermediate and at low humidity
were somewhat similar. Tn addition, a larger percentage of germina-
tion is shown under all humidity conditions from seed stored ab
50° F.; in nearly all instances the lowest germination was from those
stored at 32°. Thirty days after planting, Irish Cobbler, Triumph,
and Green Mountain varieties showed practically as many germinated
hills as on 36 days when the final counts were made. Germination
was much slower with all lots of the Russet Rural variety, and a
satisfactory stand never was obtained. This variety seems to be
unsutted for the locality in which these experiments were conducted.
Treshly cut seed pieces on the whole showed & germination 18 days
after planting which was less than that for cut seed stored at high
humidity but greater than that from seed stored at either medium or
Iow humidity,

The stand for both years would undoubtedly have been much less
in those Iots of seed stored at the low humidities had not all badly
shriveled, moldy, or decsyed pieces in these lots been discarded. This
culling out was not necessary with seed stored at the other humidities.
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umidity end eut immedlataly before plenting, Stand records taken 18, 30, and 38 days slter planting.
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Fi6yrE 5.—Percentage of stand of Iate-planted Green Mountain seed places stored after cutting at different
temperatures and humiditics for @ days, as compnred with the stand Irom seed stored whale in medium
bumidity and cut immediate.y before planting.  Stand records taken 18, 30, and 35 daya alter planting.
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F16unRE 6.—Percentage of stand of late-planted Green Mountsln seed pieces stored after cutting at differont.
teinperatures eed humidities for 21 days, as compared with the stand from seed stored whols in meditm
humidity snd eut immediately hefors platting.  Stand rscords taken 18, 20, nnd 36 deys alter planting.
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FIGURE 7.—Percentage of stand of late-planted Russet Rural sead pleces stored after cutting ab different
temperatures snd bumidities for ¢ dsys, as compared with the atand from seed stored whioie o medigm
bumhktily erd cut immedistely baelors pfsualng. Stend records taken 18, 30, snd 38 dayaafier planting.
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FrourE B.—FPercdntaga of stand of late-planted Ruaset Rural sesd picces stoted sfter cuttinF at differant
temperstures and humidities for 21 days, as compared with the stand from seed stored wheles in madinm
barnigity and cut iznmediately before planting. ~Stand records taken 18, 30, and 38 days after planting,

YIELDS

The average yields of both U.S. Grade No. 1 and U.8. Grade No. 2
potatoes from the early and late erops caleulated on the acre basis are
presented iu tables 5 and 6. The summary, which is an average of all
varieties of both the early and late crops of 1926 and 1927, iz shown
in table 7. The discussion of results wil not include the yield of U.S,
Grade No. 2 potatoes, as these yields proved to be inconsistent and of
little significance. The weather conditions for a good potato erop at
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the Arlington Experiment Furm were exceedingly unfavorahle dnring
1926. A poor and in somne instances an inconsistent yield was ob-
tained fromnr hoth the early and late plentings.

Comparing the average yields of all varieties for both 1926 and 1927,
as 1s seen in lable 7, there is shown in all but one instance o genern]
increase in yield as the temperature at which the cut seed was stored
increased from 32° to 50° F. and as the relative humidity incressed
from low through intermediate to high. Comparison was made of the
differences in the yields in 1927 from stored seed pieces and pieces
which were cut immediately before planting. In practically all in-
stances the cuf seed that was stored in medium and high humidity
gave a greater yield of first-grade potatoes than the freshly out seed,
while from the Jow humidities the yield in many instances was not so
good as from freshly cut seed.

The results of 1926 and 1927 in general showed an increasing stand
and yield as the storage conditions of the cut seed increased in humid-
ity frgzi_)‘ 70 to 95 percent and as the temperature increased from 32°
to 50° I,

TasLe b—Average acre yields in the 1986 early and late crops of polatoes from seed
pieces stored aller culling al different temperatures and relative humidities FJor
variens pertods of fime
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TaBLE 6.—Average acre yields in the 1527 ear

by and late erops of polatoes from seed

pieces stored ofter culling at different lemperatures and relative humidities for
different periods of tine, a3 compared with the yields from seed storved whoic in
mediwm humidity ai the same temperatures and cut smmediately before planting

Plnnting and variety

Yield from cut seod stored in—

Low htimnidity

Medium
humidity

High humidity

Yield of tubers
storedl ot medi-
um humidity
and cut {mume-
diately before
planiing

U.8.
Grade
Na. 1

.8,
CGrade
No. 1

[F.5.
Grade
No. 2
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No. 2
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Lala:
Irish Cobblar _.___

Triurmph

Green Monntain, .,
Russat Rural

Irish Cebbler____ __
Tricmph

Creen Monntain...

Russet Rural

. |Bishels

304.3
353.2
347.3
218§
Frl ]
25E. 0

ol dat

P SR A e £ el S

2En

pEgsy

—frs
ERMEE R EEENERRELS!
MmO
o
HpEZE £
=] ) e G D S B S S0 G O O D e = S0 e S BT A O ik

—

Bushels
8

311.7
357,10
350
70.0
0.7
305. 4

Busheis
76. 1
65. 2
8.0

o
b
on

pedsaang
LRy =1 ]

Y]
Lk !%
(=1

bl
L
&8 50 S &% 4 ER R B B3 D =T e e 16D
-]
BrERgaeEs

waBERRNE
HEroe

b ek g B B B e
me e
Lol =R b=l =~ Rl R R =]

B

PEuEE
[l ) e
BEBY
e = L

2
EBEES
REY)

—
=1
=]

0 G B
T
[ R =0y —Lr ]

L= =R =L =]

18.6

Bushels
320.7

& = h = gn
SRS ENED L

SERNEELERY
En B En 00 s 10 P S5

SEEES;

BERREEERma PR ERRARER 28
5
S

ORI DRE O RS DR D =D OO D )= =0

.
Ha=

(210
O M B 00 4D b T b O B e ] 0 O T S8 O B = £ R O

=&
==

RE:

[
EALE bm et
—

Bushets
Z. 5

579
8.5

NEBEES B SNEETAERE SEPERERAS

s
=
RS RSO OWORN O A D S0 O Sl e (g

BEsH

TaBLE T.—Average acre yields in 1926 and 1927 of five varieties of fotatoes from

seed pieces stored afler culling af different lemperalures and relative

wmidities

Storage temperattres

Yield from eut seed stored in—

Low bumidity

Medinm bumidjty

High humidity

7.8, Grade| U.5, Grade
No. 1 No, 2

.8, Grade| U.5. Grade
Nao.

1 No. 2

.8, Grade| U.5. Grade
No. 1 No.2

Bushels Buskely
140.0 .
144, 1 278
142.8 0.4

Buahels Bushels
168, L .
170.8 20.3
1821 30.9

8.6

Hushely
178.2

184. 4
0.0
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INVESTIGATIONS IN 1928

The work during the previous years indicated that & high storage
humidity was more desirable for the storage of cut seed pleces.
Moreover, it also seemed desirable to store seed at a range of higher
temperatures then was previcusly used. In the 1928 investigations
storage temperatures of 40°, 50°, 60°, end 70° F., with a high relative
hunidity of from 80 to 95 percent at each temperature, were used for
the cut seed pieces. An ecarly and 2 late planting were made, asin the
previous investigations. The early planting consisted of two lots
of the Frish Cobbler vartety. The seed stock for one lot was harvested
ut the Arlington {arm the previous November and held in storage at
38° until needed. The seed stock for the other lot consisted of certi-
fied Irish Cobbler seed grown on Prince Edward Island, Canada, and
was purchased from a local desaler just before it was needed. The
storage history of these potatoes is not known, but they were entirely
dormant when received. Part of the home-grown lot was cut on
March 22 and, together with lots of uncut potatoes, was stored at
40°, 30°, 60°, and 70° unii April 6, making a total of 15 days in
storage, when all lots were planted. The Csanadian potatoes were
all cut and stored at the same time, but no checlk lots were available
to cut immediately before planting. These were cut and handled
with the home-grown lot. Counts to determine the stand were made
5 days after planting. The matured crop was harvested on Augusi 7.

The late planting consisted of Irish Cobbler and Green Mountain
varieties from seed stock grown st the Arlington farm, which had becn
beld in storage at 36° F. from harvest time. Cut and uncuf lots of
this stock were prepared and put in storage at the different tempera-
turesonduly 11. These were removed from storage July 18, muking
storage period of 7 days. The count to determine the stand was made
siter 35 days, and the crop was harvested November 9, after the
plants had been killed by frost slthough the tubers were well matured.

During the growing sesson a distinct difference in growth, alfecting
both carly and late plantings, was apparent between the rows of
plants from stored sced pieces and those from seed cut just belorve
planting. Sprouts from the former seed appeared above the scil
carlier and a difference in size of the plants in favor of these was
apparent for 6 to 8 weeks. As the plants became larger the difference
became less marked. The plants from the stored seed pieces cameinto
bloom earlier and matured & week fo 10 days earhier. When the
plants and leaves were practically all dead the leaves on the check-
rows were just beginning to die. These results appear to be contra-
dictory to those report.e by Rosa,* who states that both a retardation
in rate of germination and an increase in seed-piece decay took place
when seed was cut and stored previous to planting.

RESULTS WITH EARLY PLANTING

The average percentage of stand caleulated from a count made 5
days after planting and the yields from both locally grown amd
Canadian seed are given in table 8. Practically no dilference in stand
Is noted among the various lots of seed.

titoga, J. 1. RELATION OF TULER MATURITY AND OF STORAGE FACTORS TO FOTATO BORMANCY. Hilpardin
B0 Gg-134, fllus,  E038,
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TABLE B.—sleore yiclds and percentage of stand from early plunted lucally grewn and
Canadian grown Irish Cobbler polalocs stored al various lemperatures with a
high relative huwiddily for 15 days after culting, as compared with seed stored
whole under the same condilions end cul tmmnediately before planting, 1528

Stand and yialds from seed cut and stored Stand and wekds from

before planting seed stored whole ang
cut imunediatoly be-
- fore planting, {ncally
Laeally grown Canadian EroOWI

Storage temperatura of both
whole and cnt seed Yield Yield Yiald

|
.8 | UA. F.8. | US. L8 | U5
Grade | Grade Grade | Grade Cracle
No.l | No. 2 Ny.1l | No. 2 No.l | No, 2

Percent |Buxiels| Busheis |Perce-tt [ Bushels {Buahels | Percent {Bushefs | Bushels
9.5 3.5 48,7 97. 6 178.0 a6 4 .1 2.5 38,4

. 314.0 1.4 6.6 | 9251 370 0.0 | 4358
J67.4 9.3 .6 | 246, 1 45,4 8. 1 W2
350.5 G677 07,2 X2Q 3.1 .3 248

318.0 I Gl.3 97.0 | 2158 4.5 07.9 | 248

Comparing the results with seed pieces from the different storage
temperstures, the records show a definite increase in yield of both
U.8. Grade No. 1 and U.S. Grade No. 2 potatoes, as the storage tem-
perature increased from 40° te 60° F., with a dropping ofl in vield
from the 70° storage. These results apply both to tke seed cut before
the storage period as well as the checks cut just before planting.
With the lot of seed grown at Arlington farm, where a comparison
was made between different storage temperatures, there was o better
yield from cut seed stored at 60° and 70° than from cut seed stored
at 40° and 50°, indicating an injurious effect from the two lower
temperatures. Comparing the yteld [rom stored cut secd with that
from the checks, it will be noted that in general there was a smaller
yield from sced stored at 40° and 50° than from the checks, probubly
due to this Injurious effect, whereas the yield from the cut seed stored
at 60° and 70° was greater than that from the checks.

RESULTS WITH LATE PLANTING

No consistent differences in stand in late-planted Irish Cobbler
and Green Mountain varieties were shown between the different lots
of each variety. The average percentage of stand of all lots of stored
cut seed of the Irish Cobbler was 98.7; of the Green Mountain, it was
95.5; for seed cut just before planting it was 97.9 for the Irish Cobbler
and 93.9 for the Green Mountain varieties.

The average yields of the various lots are given in table 9. Fere
practicaily the same relations are shown as in the early planting.
With the Irish Cobbler variety, the largest yield was obtaired from
the lots stored at 60° F., while with the Green Mountain variety »
shghtly larger yield of grade 1 potatoes was obtained from the 50°
storage but the total yield of grades 1 and 2 was greatest from the
60° storage lot. Seed pieces of the Irisk Cobbler variety stored at
40° and 50° gave in general a smaller yield than seed cut just before
planting, while from 60° and 70° the yield was greater from stored
cut seeg. With the Green Mountain variety the stored cut seed gave
the larger yield of no. 1 potatoes per acre from all temperatures.




CUT BEED POTATORS

TaBLE §.— Acre yirlds from late-planted Irish Cobbler and Green Mounlain polatoes
stored el various rnperalures for 7 days afler culting, as compared with seed stored
whole under the s.me conditions and cul vmmediately before planting, 1948

Yiglds from seed cut and stored before | Yields from seed stored whobe and oul
planting Just hefore planting

Stg{%&é"ﬁgggggg Irish Cobbler Green Mountsin Trish Cobbler Green Mountuin

eat seed us, |l us | vs | vs | vs | uvs | ve | vs
Grude Qrnde Cirnda Grade | Qrade | Orade | Cirade | Grade
No. 1 Nao. 2 No i No. 2 Na. 1 No, 2 No. 1 No. 2

Rushels | Bushels | Bushels Busheln | Bushels | Bushely | Busheis
23,5 8.7 8.4 1587 .

4 167.9 34. 242 5
$14.0 614 176.2 $58.3 52, 5 166. 9
367. 9 9.3 170.8 . 3432 4 i66.0
356.8 67 iT2.8 3 274.8 3 155.0

AVOIEEE -, . 318.¢ w.a W7 3B. 0, 7 LR

A general conclusion from this season’s results with the two varieties
studied is that potato seed cut and stored before planting at tempera-
tures between 50° and 60° F. yielded somewhat better than seed stored
either above or below this temperature range, and further that this
seed yielded somewhat better than seed cut immediately before
planting,

INYESTIGATIONS IN 1929

Only 2 late planting was made in 1929, and this was from seed han-
dled similarly to that of the 1928 crops. The seed used was of the
Irish Cobbler and Green Mountain varieties barvested at the Arling-
ton farm the previous autumn. These potatoes had been held through-
cut the winter at 40° F. until Mareh, when they were treated for
surface diseases and transferred to 36° to keep them dormaent until
planting time. Lots of the two varieties were cut and, together with
duplicate uncut lots, were put in storage at 40°, 50°, 60°, and 70°
with a high relative hvmidity for 16 days before planting. All lots
were planted July 20 aud harvested November 7.

This planting was made during a period of drought and abnormally
high temperature. The soil was moderately dry at this time, and no
ratn cecurred for about 2 weeks after planting. A count to determine
the stand of the respective lots was made 35 (Tays after planting. The
average results in percentage of stand are given in table 10, In nearly
every lot of both varieties a slightly better stand was apparent from
the stored cut seed, indicating an advantage in this treatment of seed
when planted under hot, dry conditions,

TapLE 10.—Percentage of sland from laie-planted Irisk Cobbler and Green Mounlain
polafoes stored al various lemperatures with g high relalive humidity for 18 days
afler culling, us compared with that from seed stored whole and cut just before
planting, 1829

Stand from seed cut and stored ] Stand from seed stored whole

fore plastitiog aod 5t ol innting
Storage tem;asjrnture of hoth wiinle Le Plustiog cut Ju ore plantity
seesd

amd gl

irish Cobbler Mon:;?Sin Irish Cohbler M‘gg,;";{,‘;n

Prreent Perceat Percent Pereen?
3 549 76.2

55,3
6l
[N

S84
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The aversge yields of all lots are given in table 11. In all but one
instance a considerably better vield of no. 1 potatoes was obtained
{from the stored cut seed pieces. This was more marked in seed [rom
the lower storage temperatures. In comparing the respective prelim-
inary storage temperatures of seed the results appear to be erratic,
making any definite conclusions unsafe.

TasLE 11.—Acre yields from late-planied Irish Cobbler and (reen Mountain polaio
seed pieces stored ai various lemperatures for 16 days afler culling, as compared
with seed stored whole under the same conditions and cul fmmediately before
planting, 1929

Yields from sded et and stored before | Yields fremn seed stored whols and cut
inoling just befora planting

Storape tempernture
of bolh whaols and
cul seed

Trish Cobbler Green Mounlain Irish Cobbler CGirecn Mountnin

.8, ! .8, .5, .5, U8 1.8, 15, U.8,
Gratle virnde Qrada Grade Gruwle Cirucle Grada CGirade
Nool Nu. 2 W] Na.2 Neo.1l No.2 Na. L No. 2

Bushels Bushels | Bushely | Bushels | Bushels | Bushely | Bushels
183,49 2.7 1224 28.9 Lo 1 3.9 1023 I,
1172 3 128, 1 5.7 R B L § 106. 6
15 G o 131 7.3 L5 L3 93.4

a4 .1
o3

125.1 . 1444 28, 3 JHENE S | 105.9
1.0 A 1017

14, X,

INVESTIGATIONS IN 1930

The handling of the sced stock in 1930 was largely a repetition of
the methods used in former scasons. This repetition was followed
to verifly former results and to spread the investigations over as
wide a variety of seasonal conditions as possible. THowever, this
season proved an exception to the usually anticipated conditions, as
will be pointed out later.

For the carly planting, Irish Cobbler potatoes werc grown at the
Arlington farm [rom the crop that had been harvested the previous
autumhn. The general stock of seed had been stored after harvest
at 40° F. until March 26, when it was removed from storage. The
following day uniform lots of cut seed with checks of whole seed were
put in storage at 40°, 50°, 60°, and 70° for 15 days. These lots were
taken from storage and planted April 11. Aiter the month of April
prectically no rain fell during the entire summer and fall. However,
there scemed to be enough reserve moisture in the soil to mature a
fair crop from early-planted seed. On June 11 a count of the growing
hills was made, which showed a stand varying from 73.7 to 754
percent, with no consistent difference hetween lots apparent. )

The crop was harvested July 31 and the yield from the various
lots is reported in table 12. While these results show an increase in
yield as the storage temperature of the seed was increased from 40°
to 70°, in general they ulso show a somewhat larger yield from seed
cut just before planting.
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TasLe 12 —dere yields from early-planted frish Cobbler polaio zeed pieces stored
al various temperatures with a high relalive humidity for 18 daye after culting, as
compared with seed stored whole under the same conditions and cul immediately
before planiing, 1930

- Yiekls from seed stored wihole
&;fé?:({rgo“goige&:g&ggd and cut immediately hefore
Storage temperature of both whole pianting

and cult see

U.8. Grade No. 1|U.8. Grade No. 2{U.5. Grade No.1{U.5, Grade No. 2

Bushela Bushels Bushels Bushels
85,6 19.6 47 2 . 4
22,8 113. 5
24.1 126. 4
2.0 138, 5

.6 LiE. @

The late planting in 1930 suffered ifrom a condition rarely encoun-
tered in growing potatoes, since, as has been noted, practically no
rain fell after the month of April. This drought with abnormally
high temperatures lasted until late fall. The Green Mountain variety
only was planted. The usual lots of seed, aiter a 12-day preliminary
storage at 40°, 50°, 60°, and 70° F., were planted July 22. As would
be expected, growth was very slow, but sprouts from the stored cut
seed pieces appeared first above the soil. The growth from all lots
was very week and abnormal and never reached a height of over 9
to 12 inches.” An examination showed so few plants had set any
tubers that no attempt was made to harvest the planting. A count
of the hills of growing plants taken 50 days after planting gives the
only comparative record of this crop. The average percentage of
stand is given in table 13. Examination of these results shows little
difference in stand from cut seed stored at 50°, 60°, or 70°, but from.
cut seed stored at 40° the stand was less. A comparison of results
from stored cut seed with seed cut just before planting shows 2
genergl increase in stand from the former class, except from seed
stored at 40°.

TasLe 13.—Perceniage of stand from late-planted Green Mountain potleloes stored
at various lemperatures for 12 days afier cutling as compared with whole seed held
under the same conditions and cut jusi befare planting (1330)

Sout stored Stand frotn | SIS 00
and stored whole and || Storspe  lemperatare of and stered whale and
‘ helore cutl Just be- | hoth whole and eut seed belore (:ul,%u.st. he-

. . fora Hegh ara
planting planting ninpting planting

Siand frmn

Sterege wenperatire of secd cut

both whole and eul seed

Pereent Pereemt Percent Pereent
41,0 4.2

- I7.
iz 1 3.2 50.7 31,
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SUMMARY AND CONCLUSIONS

Many potato growers consider it of economic advantage to cut
potatoes into seed pieces in advance of planting time beeause of the
better distribution of labor that this practice affords.

Frequently growers meet with loss because of improper methods of
storing or handling cut seed. )

There is no uniformity in the methods of handling and storage of cut
seed potatoes, and considerable uncertainty exists as to the best
procedure. The investigations described herein were undertaken to
determine the most favorable conditions under which to store cut
seed.

These investigations, which were carried on at the Arlington Experi-
ment Farm in Virginia near Washington, D.C., indicate that a satis-
factory healing or corking over of the cut surfaces of the seed picees
takes place at a temperature of about 60° F., with high relative
humidity. The sced pieces held under these conditions remained
firmer, were generally Iree fromm mold growth, and the cut surfaces
were less easily cracked in handling,

A general comparison of the results obtained from cut seed pieces
stored for a preliminary period before planting with whole seed held
under the same conditions and cut just before plarting shows that in
most Instances as good and in some cases better yields were obtained
Trom the stored cut seed.  These lots of seed usually produced quicker
and more vigorous growth, with from 7 to 10 days earlier maturity.
Casual observations of the tubers produced also showed more uni-
formity in size with fewer oversized specimens. _

It should be emphasized that the results veported herein were
obtained from work done at one location, and somewhat diflerent
results might be obtained under different soil and climatie conditions.
With this in mind the following suggestions are made Tor the benefit
of the grower who desires to cut his seed in ndvance of planting time:

Seed potatoes should be treated or disinfeeted to destroy surfucc-borune discase
orgnnisms, and should be dried hefore eutting.

Cutting should be done with sharp thin-hladed knives to insure smoobl cut
surfaces.

Cutting should not be done In full suntight,

The seed should be handled only in elean containers, preferably disinfected
with the solution used to treat the potatoes, and stored in a elean lgeation where
the wulls and foers have been disinfected or fumigated.

Cut seed may be stored in baskets, crates, or barrels.  Phe eontents should he
poured from one container to another after 24 hours and again after 48 hours, in
order to break apart the pieces that stick together.

The cut seed should be stored in a fairly airtight room with a tempernture of
about $0° . A humidity of 85 to 90 pereent should be maintained.  This TTENY
be aceomplished by wetting the foor or hanging up elean wet sacks around Ehe
walls.  An earth floor is desirable, as it is easily kepl damp,

Cut sced handied and kept under the above conditions may safely be held as
long as 10 days before planting.  1f it is nocessary to hold them longer than this
the teinperature shiould be lowered to about 40° ., in order 1o retard sprouting.

It is well to remove the seed from the high humidity to an abry pluce 2 or 3
days before planting, in order to allow the eut surfaces to dry out and toughen
before handling.
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