:CTS A SEED
CERTIFICATION AND BREEDING
PROGRAM

1044
1944






This is to certify that the

thesis entitled
Dormancy of the Potato Tuber

as it Affects a Seed Certifica-
tion and Breeding Progrem

presented by

Charles Richard COde

has been accepted towards fulfilment
of the requirements for

M. S. degree in_Farm Crops

0 T rayir

i
Major professor

Date__ May 26, 1944




An




DORMANCY OF THE POTATO TUBER AS IT
ATTECTS A CERTIFICATION AND BREEDING PROGRAN



DORMANCY OF THE POTATO TUBER AS IT AYFECTS A

CERTIFICATION AND BREEDING PROGRAM

by
Charles Richard Ode

A THESIS

Submitted to the Graduate School of Michigan
State College of Agriculture and Applied
Science in partial fulfillment of the
requirements for the degree of

MASTER OF SCIENCE
Department of Farm Crops

1944



THESIS



ACKNOWLEDGMENTS

The writer wishes to express his aporeciation to
Professor H., C. Moore, and Mr, E. J. Wheeler for their
valuable suggestions and criticisms during the course
of the experiment and also to Dr. 8. T. Dexter and others

whose aid was invaluable throughout the course of this
investigation,



1.
2.

3.

4.

6o
(0

8.

TABLE OF CONTENTS

INTRODUCTION
REVIEW OF LITZRATURE

THE TREATMENT OF RUSSET RURAL AND CHIPPEWA TUBERS WITH
ETHYLENE CHLORHYDRIN

(a) Experiment A - A Comparison of Methods of Treatment with
ethylene Chlorhydrin.

(b) Experiment B - Results of the Ethylene Chlorhydrin Treatment
on the Michigan grown certified seed samples

planted in Flordia for disease reading pur-
poses.

(c) Experiment C - The Treatment of Florida Grown Tubers with
Ethylene Chlorhydrin.

SEEDLING PROGENY TREATMENTS WITH ETHYLENE CHLORHYDRIN

(a) Experiment A - A Comparison of Methods, Length of Treatment
and Concentration of Solution Using Ethylene
Chlorhydrin,

(b) Experiment B - The Effect of Storage Period on Seedling
Tubers Treated with Ethylene Chlorhydrin.

(c) Experiment C - The Effect of the Ethylene Chlorhydrin Gas
Treatment on Breaking the Dormancy of
Seedling Tubers,

THE TREATMENT OF SEEDLING PROGENIES WITH VARIOUS CONCENTRATIONS
OF OXYGEN

(a) Experiment A - A Comparison of Concentration of Oxygen under
Dry and Moist Conditions Using Two Tuber Sizes,

SUMMARY AND CONCLUSIONS
GRAPHS AND PLATES

LITERATURE CITED



1. INTRODUCTION

Each year the Michigan Crop Improvement Association, in conducting
a program of seed potato certification, requires a field and bdin inspec-
tion to determine vigor and freedom of disease. To additionally insure
high quality of the seed, a trial planting has been made in Florida of
a two hundred tuber sample from each lot of certified seed passing field
inspection., This seed when harvested in September and planted in late
November, frequently gives poor stands and uncertain disease readings
due to the dormancy of the tubers, Beed treatment with dormancy-break-
ing chemicals appear to offer some hope of solution of this problem,
Since several varieties are certified, variations in their length of
rest period must be considered. The Russet Rural for instance has a
relatively long rest period while the Chippewa, Katahdin, Pontiac and
some others have a much shorter rest period.

In conducting a potato dreeding program, seed from potato seed balls
has been planted in flats in the greenhouse during the month of September,
transplanted to small flower pots in October, and the seedling tubers
harvested the last two weeks of December. The tubers have then been plac-
ed in cold storage for 5 months which has provided sufficient time for
the tubers to complete their dormant period. However, some years a
second crop of seed is planted late in the winter and harvested late in
the spring, This latter procedure has been unsatisfactory as the storage
period between harvest and planting of the tubers in the field has been
too short to vermit normal sprouting. This has caused poor stands and

difficulty in éhe selection of vpromising seedlings,



The irregularities encountered in the winter testing of certified
seed samples, and the testing of spring grown poteto seedlings warrants
further investigation in methods of treatment with the ethylene chlor-

hydrin. The methods used and the results obtained are here given,



2, REVIEW OF LITERATURE

Most potatoes have a dormant period lasting for several weeks.
Stuart (9 ) states that the dormant period includes a rest period in
wvhich the eyes of the tuber do not respond to normal growth stimli
(1.e. heat and 1ight).

The length of the rest period in the potato tuber has been found
to vary with different varieties. Rosa (7,8) states that in the case
of the McCormick, Cobbler, and Bodegan varieties the rest period is con-
siderably longer than that of the Early Rose, whereas a variety from Peru
has no rest period.

Roea (8 ), Appleman (1 ), and Werner (11 ) noted that the tubers
harvested immature had a much longer dormant period than matured tubers,
Loomis (6) states that in a lot of seed, the larger the tuber the more
rapidly sprouting occurred,

As early as 19500-1609 several anaesthetical compounds were used
to induce early sprouting. Appleman (1 ) found that by removing the ukin
of the tuber, especlally near the eyes, at any stage of the rest period
sprouting can be produced within 10 days. The earliest sprouting, in his
work, occurred when the skins were removed from the tubers and the tubers
cut lengthwise., EHe concluded that the abbreviation or elimination of the
rest period, under the conditions used, correlated with increased oxygen
adsorption. Appleman (1 ) also had marked results with the use of ethyl
bromide,

Denny (2 ) tested 224 various chemicals for their effects on the
sprouting of dormant tubers, The thiocyanates of sodium and potassium,

and ethylene chlorhydrin gave the best and most consistent results,



Ethylene chlorhydrin was used in three ways; (1) soaking the tubers for
1} - 2 hours in 38 - 40% solution, rinsing with tap water and planting,
(2) dipping the tubers in a solution of 38 - 404 solution, diluted at
the rate of 970cc to 30cc ethylene chlorhydrin and placing them in an
alr tight contalner for 16 - 24 hours at a temperature of 68 - 750 F.,
and (3) gas or vapor method by adding 38 - 40% solution to cloth, vlacing
it in an airtight container with tubers for 2 days at 85°F,, 4 days at
75°F., or 5 days at 65°F, Denny found the vapor method to be remarkadbly
effective in causing prompt germination.

Denny (5 ) and Rosa (7 ) reported that if the temperature of the
treatment was allowed to exceed 910 to 96° P, the seed pieces were killed,

Denny (3 ) also reported the danger of overtreating the tubers with
the gas method. He recommended a storage of one week for greensprouting
of the tubers after treatment to evoid the toxicity of the chemical,
Tubers treated with certain concentrations of ethylene chlorhydrin when
planted at once often rotted, but samples of the same lot keld in air a
few days after treatment did not rot but showed early, healthy, sprouting.

Denny (3 ) concluded that an ethylene chlorhydrin dip treatment
was impractical until a storage period of 36 days after digging had been
meintained, whereas a storege of 22 days was necessary in the use of the

vapor or gas method.



3. THE TREATMZNT OF RUSSET RURAL AND CHIFPEWA TUBERS WITH
ETHYLENE CHLORHYDRIN

Experiment A.

A Comparison of Methods of Treatment with Ethylene Chlorhydrin

This experiment was set up to compare the gas, dip, and soak method
for breaking the rest period of the potato tuber, Tubers 1} - 2 inches
in size were selected from one lot of certified Russet Rurals. These
tubers were dug in October 1942 and treatment started December 15. Five
concentrations of ethylene chlorhydrin (see table 1) were used in each
of the three methods of treatment,

In the gas treatment, 5 lots of six tubers each were weighed and
placed in metal boxes (14 x 9 x 7"). To these boxes were added small
pieces of burlap soaked with the ethylene chlorhydrin solution at the
rate of lcc per pound of tubers. The boxes were then placed in en en-
closed chamber (512 cu. ft.) for 96 hours at a temperature of 72 - 759F,

In the dip treatment, 5 lots of 6 tubers each were placed in the
various concentrations of solution (solutions diluted at the rate of
30cc ethylene chlorhydrin to 970cc water) from 10 - 20 seconds or enough
time to permit the surface of the potato to become thoroughly covered
with the solution. The tubers were than placed in boxes, in the en-
closed chamber for 16 hours at a temperature of 72 - 75°F,

In the sosk treatment, 5 lots of 6 tubers each vere treated in
open pans containing the various concentrations of solution, for 14 hours
at a temperature of 77°F, The tubers were then rinsed in tap water and
set out to greensproute

These three treatments were essentially those as outlined by Denny
(2).
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All results in table 1 were based on observations and counts of

greensprouted tubers.,

TABLE 1.

The treatment of Russet Rural tubers with ethylene chlorhydrin
using 3 methods of treatment., All calculations in the tadble
are based on the numdber of sprouts per tuber,

Concentration of Ethylene Chlorhydrin

Method
of Average number of
Treatment 30% 40% 50% 60% 70% ck Sprouts per Tuber
of 30 Tubers
Gas 6.5 8.2 e 3.8 3.2 8 5.2
Dip 0.0 000 0.0 102 11.2‘ 2'2 205
Soak 4.9 4.7 5.? 4.7 1.8 - 4.2

*Only treatment producing weak sproutse

Resulte of table 1 show that the tubers treated in the lower con-
centrations (30% - 40% - 50%) of ethylene chlorhydrin produced the most
vigorous sprouting. The 40% concentration using the gas method of treat-
ment gave the best results. Plates 1 and 2, pages 24 and 25, show the
difference between trested and untreated tubers and weak and vigorous
sproutinge

The tubers in this experiment were actually treated about one
month later than would be necessary for planting in Florida., However,
this experiment provided a suitable comparison of methods of treatment

for dormant tubers,



Experiment B,

Results of the Ethylene Chlorhydrin Treatment on the Michigan Grown
Certified Seed Samples Planted in Floride for Disease Readings

In 1942 and 1943, two hundred tuber samples of each lot of certi-
fied seed that passed the field inspection requirements of the Michigan
Crop Improvement Association, were collected during the month of October.
These tubers were treated by the 40% gas method.® The tubers were plant-
ed in Florida the first week of December, and were ready for the disease
reading test the first of February., At that time, H., C. Moore of the
Farm Crops department at Michigan State College made the disease readings
and the observations regarding the effectiveness of the treatment,

The 1943 planting in Florida was better in resrect to stand and
uniformity of plant size than was the 1942 planting., It was observed that
in the Chippewa, Katahdin, Pontiac and Green Mountain varieties the chlor-
hydrin treatment was unnecessary as these varieties sent to Florida with-
out treatment produced as good a stand and as much uniformity of plant
development as the treated lots. None of the untreated Ruseet Rural lots,
however, produced plants and many of the treated Russet Rural samples gave
poor stands, Some of the Russet Rural lots gave stands comparable to the
best lots of other varieties. A comparison of the various lots is best
shown by giving them ratings of good, fair and poor., Of the 119 Russet
Rural lots compared, 55 were classified as good, 50 as falr, and 14 as
poor. In the lots classed as good the plants ranged from 16 - 18" in
height with a 75 - 93% stand, Those classed as fair produced a stand

of 30 - 755 and the plants ranged from 2 - 12" in height. The poor lots

#See Experiment 1,
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ranged from 0 - 30% of a stand and the plants were 2" or less in height.®
To determine what factors might be responsible for causing the
differences of stend and vigor of growth of the various lots in Florida,
a study was made of the 1943 Michigan field records of each lot, to see
if such factors as the length of growing sesson, the planting date, or
the length of time between harvest and the time of the ethylene chlorhy-
drin treatment (graphs 1-2-3 pages 21, 22, 23) could have had any effect
on the sprouting of the seed. The results of the test showed that gener-
elly the longer the growing eeason (shortest 92 days, longest 151 days)
and the earlier the date of planting (earliest date May 10, latest date
July 7), the better the stand of large vigorous plants (see graphs 1 - 3),
The stand and plant growth apparently was not affected by the length of
time between harvesting and treatment (shortest time 6 days, longest time

51 deys, see gravh 2),

Experiment C,

The Treatment of Florida Grown Tubers with Ethylene Chlorhydrin

The Chippewa and Russet Rural tubers for this experiment were
harvested from two lots of certified seed grown in Florida, These lots
were planted in Florida December 1, and harvested February 20, having a
growing period of 84 days. Uvon arrival at Eaet Lansing the tubers were
divided into lots of large (av. 4.5 0z.) and small (ave 2 0z.) tubers.
Half of each lot was stored for 7 days at 500 to 55° ¥,, and the other
half at 34° to 369 F,

Porty tubers, of each variety, were used as checks, They were

kept at room temperature during the time of treatment and greensprouting of

*It 1s to be noted that variations exist in the uniformity of plant develop-
ment after most treatments for breaking the poteto rest period. This is
best illustrated by photographs of treated tubers resulting from experiments
conducted by Denny (2).
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the treated tubers, and then planted in the greenhouse. The remaining
70 tubers, of each variety, were treated whole, using a 40% ethylene
chlorhydrin solution at the rate of lcc. per pound (gas method). They
vere treated in air tight 4 gallon crocks for 72 hours at a temrerature
of 72° to 75°F. Immediately after treatment 5 large treated and 5 large
untreated tubers, of each variety, were cut lengthwise making 40 seed
pieces. In another lot of 10 large and 10 small treated and untreated
tubers, the stem ends were cut off from each tuber. All tubers were
then greensprouted 14 days after which the cutting procedure was repeated
with the treated tubers, Twenty four hours later all cut and whole
treated and untreated tubers were planted in the greenhouse.

Of the treated Russet Rural tubers, 69% rotted within two weeks
after planting, whereas but 3% of the Chippewa tubers rotted. XNo com-
parisons could be made between the Russet Rural treatments due to the
tuber rot, and they are not included in the results of table 1. There
is a possidbility that the immaturity of the Russet Rural was responsible
for the high percentage of rot. This opinion is supported by the fact
that the more matured Chinnewa, under the same treatment conditions, was
quite satisfactorye The Chippewa variety grew 84 of the 90 to 100 days
necessary for its maturity, whereas the Russet Rural grew only 84 of the

120 to 130 days necessary for the maturity of this variety,
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TABLE 1.

The effect of time and method of cutting seed, and size of tuber
in the treatment of the Chipnewa variety.

Comparison of time and method Averagze Eeight of Plents
of-cutting seed, and comparison Large tubers Small tubers
of whole and cut seed (4,5 ounces) (2 ounces
Tubers cut lengthwise immed-

iately after treatment (10 8.,5% No treatment

seed pieces.)

Tubers cut lengthwise 14 days
after treatment (10 seed pieces) 4,6% No treatment

Tubers with stem end cut off
immediately after trectment 7.0" 1.8¢
(10 tubers.)

Tubers with stem end cut off 14

daye after treatment (10 tubers) 6.5% 3.5
Tubers treated whole (10 tubers) 8.C" 4.,0"
Whole tubers check (10 tubers 6% BL

no treatment.)

Tubers cut lengthwise check
(10 seed pieces no treatment ) o5" % L

The comparisons of table 1 of the average height of the plants in
inches, were based on 211 tubers used for each treatment., The results
indicate that the larger tubers, whether cut or whole, were better than
the smaller tubers, In the large tuber treatments, those cut immediately
after treatment were somevhat better than those cut 14 days later. The
whole tubers produced aprnroximaetely the same plant development as the best

cut tubers,
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4, SEEDLING PROGENY TREATMENTS WITH ETHYLENE CELORHYDRIN

Experiment A.

A Comparison of Methods, Length of Trestment, and Concentration

of Solution using Ethylene Chlorhydrin,

During the spring of 1943, about 500 seedlings were grown to
meturity in the greenhouse and were harvested May 26, ZFrom these
tubers 45 samples of 40 tubers each were selected. These 45 samples
were divided into three groups of 15 lots each and were treated on June
8. The three treatments included in this study were the gas, dip, and
goak, The lengths of time for the gas treatment were 12 - 24 - 48 hours,
for the dip treatment 6 - 12 - 24 hours, and for the soak treatment
1l -2-4hours, The five concentrations of solution used for each
method of treatment were 30% - 40% - 50% - 60% and 70%. All tubers were
planted in the field June 12, On August 1 no plants hed emerged from
the ground and no sprouting was observed. A few plants arpeared later,
but were too late in emerging to be of value in the potato breeding pro-

gram,

lxpefiment B.

The Effect of Length of Storage Period on Seedling Tubers

Treated with Ethylene Chlorhydrin,

In experiment A, just discussed, the seedling tubers were harvest-
ed in the greenhouse May 26, treated June 8, and planted June 12, XNone
of the plants emerged on August 1. It was suspected that the length of
time in storage was too short between harvest and treatment with ethylene

chlorhydrin,



12

In experiment B, the tubers were harvested in the greenhouse
January 7 and stored at a temperature of about 559 F., until the first
lot of 30 tubers was treated on January 20, At three day intervals,
thereafter, 11 lots of 30 tubers each were treated. This provided for
storage periods ranging from 13 to 46 days (see table 1).

Bthylene chlorhydrin was used in the dip method at concentra~
tions of 30% - 40% and 50%, All samples were dug and examined on

March 21, 75 days after harvest,

TABLE 1.

A comparison of 3 concentrations of ethylene chlorohydrin sol-
ution using the dip method of trestment at various intervals
after harvest.

Number of days Concentration of Ethylene Chlorhydrin
from harvest
to treatment

30% 40% 50% Check

A* | B* C*| A |B |C |A|B]JC |A}B |C
13 - 19 days 40 |13 1 47 ]| 331 27]140130143] 2712018010
22 - 28 8 33 1571101 20]160]20]123]154] 23120] 8010
31 - 37 days 27 |73 ol le7] 6l4a7iso] 3]45] 55
40 - 46 days 33 | 63 4] 10183| 71 7]80] 13|20} 80 |0
A* = average per cent tubers sprouted,

Be®
Ce

average per cent tubers not sprouted.
averege per cent tubers rottede.

Although an int8rval of 75 days had elapsed from the harvest of
the tubers in January until the experiment was discontinued, table 1
shows that no treatment gave satisfactory germination percenteges. From
the standpoint of a plant breeding program the dip treatment of the tub-

ers ¥ith ethylene chlorhydrin wes not as effective as the 4 - 6 months
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storage used on the fall grown seedling tubers. However, table 1 indi-
cates that a storage period of about 35 days produced the lowest per

cent rot, and from daily observations of the treated tubers, those trest-
ed and planted after a 35 days storage, produced more plants than did

the tubers stored for shorter or longer periods,.

Byperiment C,

The Effect of the Ethylene Chlorhydrin Gas Treatment on Break-

ing the Dormancy of Seedling Tubers,

As a storage period of 35 - 40 days before treatment appeared
to give the best results in Experiment B, the tubers, in this experi-
ment, of nine seedling progenies were harvested in the greenhouse Jan-
uary 7, stored 39 days and treated February 15. For each sample, 10
tubers (6.2 gme, per sample) were placed in 3/4 by 5" test tubes.

Ethylene chlorhydrin solutions of various concentrations were
added at the rate of lcc., 2cc., or 4cc. of solution per pound of tubers.
The proper quantity of solution was placed on a strip of filter paper
and inserted in the test tubes, which were then stoppered, 4 total of
75 different treatments with 5 concentrations of eolution (30% - 40% -
504 - 60% - 70%) for 5 treatment periods (4 - 8 - 16 - 24 - 48 hours)
at the above mentioned rates were comrnared. The checks were placed in
test tubes without the ethylene chlorhydrin solution. Mive checks were
used representing each length of time of treatment, and were stoppered
for the required time. All lots were planted in the greenhouse on
February 20,

The first plante emerged 10 days after planting which was similar
to the emergence time for potatoes grown under field conditions. The

photogrephs in plate 3, page 26 shows a comparison of growth of the var-
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ious treeted and untreated samples, The plate illustrates the fact that
short periods of treatment with high rates of solution added (row 1),
were more or less equivalent to long perlods of treatment at lower rates
(row 2), while the intermediate trestment lengths (row 3) were better
than either. The photographs in plate 4, page 27 show that the short
treetment periods at low rates of solution (row 1) and the long treat-
ment periods at high rates of solution (row 2) were distinctly inferior
to the intermediate treatment (row 3), It is evident that in both plates
the ethylene chlorhydrin gas treatment was effective in inducing early
sprouting. At no time, from planting to harvest of the experiment, did
the tubers in the check equal the treated tubers in rate of plent emer-

gence or in plant development (see table 1.).

TABLE 1.

Emergence of Plants as Affected by Three Rates of
Ethylene Chlorhydrin

10 day intervals Number of Plants Emerged, at Ten Day
Intervals, Using Three Rates of Ethylene

from planting of | Chlorhydrin Solution
eriment. | 2cc,/round l4cc,/pound | check

10 days 41 65 22 0
20 days 93 116 77 50
30 days 112 131 100 65

At the completion of the experiment, (30 days after planting)
the best results were produced from tubers treated for 8 to 16 hours
with a 50% or 60% ethylene chlorhydrin solution at the rate of 2cc. per
pound. Rotting of the tubers appeared to be quite low in the check as

in the tubers treated for shorter treatment periods, lower rates and
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with lower concentrations of solution, The per cent of rotting of the
tubers increased ss the rate, concentration, end time of treatment in-
creased.,

Previous work on seedlihg tubers indicated that sunburned or
greened tubers were generally more dormant than ungreened or normal
tubers. The observations of this experiment show that of 194 trested
greened tubers, 27% germinated and the plants emerged, 164 only sprouted
and 54% of the greened tubers remsined dormant., Of the 300 ungreened
tubers, 82% germinated and produced plants, 11% only sprouted, and 7%
remaired dormant,

5., THE TREATMENT OF SEEDLING PROGENIES WITH VARIOUS CON-

CEXTRATIONS OF OXYGEN
Experiment A,

A Comparison of Concentration of Oxygen under Dry and Moist

Conditions using Two Tuber Sizes,

This experiment was set up similar to an experiment on varietal
tubere by Thornton (10). He obtained snrouts on tubers within 7 - 10
days after harvest with the use of 5% and 2% oxygen gas. In his work,
the oxygen was lowered at the time of harvest by placirng the tubers
in conteiners and adding the various concentrations of the gas. He
found that by subjecting the tubers to these low concentrations of oxygen
the periderm thickened much sooner and became impermeable to oxygen
and external gases, and that it was the lack of the gaseous material
passing through the skin of the tuber that induced the early sprouting.
He concluded that when a treatment developed an impermeable condition

to external gases, 1t resulted in a much shorter rest period of the tuber,
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It was an experiment that shortened the storage period from harvest to
treatment which was found necessary by Denny (3) in the use of ethylene
chlorhydrin for breaking the rest period of potato tubers.

In this experiment, the two gases (5% - 2% oxygen) were prepared
by the dilution of air with pure nitrogen. ZFour lots of 90 tubers each
were selected from the same seedling progeny (Il.Ce - 528-118), These
four lots were mede up of 2 lots of "large® (1,03 gms. per tuber) and
2 lote of "small® (.26 gms. per tuber). Previous observations had in-
dicated that the small tubers were more subject to rotting and were
somevhat less dorment than the larger tubers, Therefore, one lot of
large and one lot of small tubers were exposed to the 56 oxygen gas, and
one lot of each was exposed to the 2% oxygen gas., The 5% oxygen tubers
were treated under moist conditions by placing wet sphagnum moss in the
flask, The 2$ oxygen tubers were treated under dry conditions, The
treatment began immediately after the harvest of the tubers. Concentrated
godium hydroxide was placed in each flask of treated tubers to adsord
the CO, liberated and eliminate it as a possible factor in breaking the
dormancy. At 24 hour intervals, the 300 ml., flasks containing the tubers
were flushed wut with 500 cc. of the 2$ and 5% oxygen gases (by water
displacement method). The small flasks containing the tubers were stored
in a dark closet at room temperature (75 - 770F.), and exposed to light
only for length of time necessary to change the air, The tubers were
treated for 7 days after which ten tubers were removed from each flask
and planted. Every third day, thereafter, for a period of 31 days, 10

tubers were removed from each flask and planted.
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The large and small check tubers for this experiment, were kept in
a 300 ml. flask, The flasks were kept air tight by rubber stoppers, which
were removed each 24 hours permitting a change of air, The first check
was planted the day the experiment began; the second after a 7 day storasge
in the flask; and the other three et regular intervals throughout the

experiment,

TABLE 1.

The reaction of large and small seedling tubers trezted for
various lengths of time in 5% and 2% oxygen.

Deys Treated in 2% end 5% Oxygen before Planting

Treatnents

7 10 | 13116 19 2 | 25 28 3
A*Be ceJaBclaBclaBCc|aBCclaBCiABG Aac%xc

—— o

56 0o Large| 2 3 5{4 3 3|5 -5[6-4 (712 |--10|- - 10|- - 10]- - 10

5 2|53 22 6 2{6

0
0
o
'
=
o
'
o
>
0
3
»
'
(-
X
'
~3

4 0o Large

3
5% OQ‘Small 3 6 121 7126 2{- - 10|- - 10{- - 10|- - 10}~ - 10|~ - 10
3

2% 02 Small 6 1262]154/15 42- 823 6[1- 9/-1 9|2- 8

Ck, Small 4 4 2l---135216 - -]~ =142 - =—4-- =152 3
Ck, lLarge 5 4 1l---]1541l-= |-~ |3 Q== ===~ =19 - 1
A* = number of tubers sprouted.

B* - number of dormant tubers,
C* = number of tubers rotted,

From teble 1, it is evident that none of the treatmente were much
better than the check, and that in the 5% moist treatments a high percentage
of rot occurred in both the large and small tubers. In the 2% dry oxygen
treatment less rotting occurred. This is in accord with the findings of

Thornton (19).
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It was observed, from the growing olents, that the check tubers
planted immediately after harvest produced no plants, while the other
check tubers produced as good a per cent stand and plant development as
the treated tubers, The longer the check tubers were kept in the air
tight flasks the more plants and sprouting they produced., This condi-
tion indicated that the CO5 evolved in the respiratory reactions of

the tubers had some influence in shortening the rest period.
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6. SUMMARY

Dormancy of the potato tuber has been directly responsible for
the failure to obtein accurate disease readings on certified seed samples
tested in Florida, and to obtain satisfactory stands from spring grown
seedling tubers used for dreeding purposes, Several methods were tested
to determine an efficient procedure for the handling of tubers before,
during, and after treatment with ethylene chlorhydrin,

The results, of this study, indicated that the Russet Rural variety
was the only variety (Chivpewa, Katahdin, Pontiac, Green Mountain, and
Sebago) in which an ethylene chlorhydrin treatment was necessary to ob-
tain prompt emergence. The response of the Russet Rural tubers to the
chemical treatment varied within and between lots. From experiments in
the greenhouse it appeared that lerger tubers should be treated and cut
immediately after treatment. The best results with ethylene chlorhydrin
were obtained by the use of the gas method of treatment with a 40$ con=-
centration of solution, at the rate of lcc. per pound of tubers, for a
period of either 72 or 96 hours at a temperature of 72° to 759 T,

Tubers from seedling plants were treated with ethylene chlorhydrin.
The results of this study ihdicated that in general no method of treatment
produced sprouting equal to tubers untreated and stored for 4 - 6 months
between harvest and field planting, where a range in germination of 80%
or better is usually secured. 8ince the majority of treatments in this
paper have not approached that range in germination, potato seedlings
should be grown in the fall of the year, If, however, it would bde nece
essary to grow seedlings in the epring of the year, the seedling plants
should be planted early enough to provide for a 35 to 40 days storage

period between harvest and treatment of the tubers, The tubers should
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then be treated with ethylene chlorhydrin using the gas method, with a
50% or 60% solution for 8 or 16 hours at the rate of 2cc. per pound of

tubers, The temperature should range from 72° to 77° ¥,
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Length of growing season in dayse



Time in days between harvest and treatment,
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PLATE 1.

Photographs showing differences between treated and
untreated Russet Rural and Chippewa tubers.

Bow 1.

Row 2.

Bow 1. - Busset Rural tubers - Left - 5 tubers untreated.
Right - 5 tubers treated.

Row 2, - Chippewa tubers - Left - 5 tubers untreateds
Right - 5 tubers treateds



PLATE 2.

Photograph of Russet Rural and Chippewa tubers showing
differences between vigorous and weak greensproutinge.

Row 1. |

Row 2.

Row 1. - Russet Rural tubers - Left tuber - vigorous greensprouting.
Right tuber - wesk grensprouting.

Row 2. - Chippewa tubers - Left tuber - weak greensprouting,
Right tuber- vigorous greensprouting.
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PLATE 3.

Photograph showing the effect of various lengths and rates of
ethylene chlorhydrin treatment on plant development.

Row 1.

Row 2.

Row 3.

2

®0°s Boon b 0000000000 s

Time, Rate and Concentration of Ethylmuued.

(1). 5 treatment periods (4 - 8 - 16 - 24 - 48 hours).
2). 3 rates of solution (1 - 2 - 4 cc. per pound of tubers).
3)e 5 contrations of solution (30 - 40 - 50 - 60 - 70%).

Row 1. Short treatment periods at high rates of solution (tubers
treated for 4 - 8 hours at rate of 4 cc., per pound, with
50%, 60%, and 70% concentrations of solution).

Row 2, Long treatment periods at low rates of solution (tubers
treated for 24 - 48 hours at rate of 1 cc. per pound, with
50%, 60%, and 70% concentrations of solution).

Row 3, Intermediate treatment periods at intermediate rates of
solution (tubers treated for 8 - 16 hours at rate of
2 cc. per pound, with 40%, 50%, and 60% concentrations
of solution).

Row 4, No treatment (checks)s



PLATE 4.

Photograph showing the effect of various lengths and rates
of ethylene chlorhydrin treatment on plant development.

Row 1.

Row 2.

Row 3.

Row 4,

Time, Rate and Concentrations of Ehtylene Chlorhydrin used,

(1)0

(2).

(3.
Row 1.
Row 2,

Row 3.

Row 4.

5 lengths of treatment (4 - 8 - 16 - 24 - 48 hours).
Rates of solution (1 - 2 - 4 cc. per pound of tubers).
5 concentrations of solution (30 - 40 - 50 - 60 - 70%).

Short treatment periods at low rates of solution (tubers
treated at rate of 1 cc. per pound for 4 - 8 hours,with
50%, 60%, 70% concentrations of solution.

Long treatment periods at high rates of solution (tubers
treated at rate of 4 cc. per pound for 24 - 48 hours, with
30%, 40% and 50% concentrations of solution,
Intermediate treatment periods at intermediate rates of
solution (tubers treated at rate of 2 cc. per pound for
8 - 16 hours, with 40%, 50% and 60% concentrations of
solution,

5 lots untreated (check).
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