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THE EFFECT OF TUBERTONE AND THICUREA TREATMENT ON THE
DEVELOPMENT OF THREE POTATO VARIETIES

N. SANDAR
ABSTRACT

A study of the effects of Tubertone and thiourea treatments
of seed pieces of the Warba, Irish Cobbler and Pontiac varieties
was conducted during 1951 and 1952.

The results with Tubertone indicate that under certain
conditions treatment may prove valuable for increasing marketable
yields of the Warba and Pontiac varieties without increasing the
tuber size. Treatment of the Irish Cobbler variety resulted in
reduced plant vigour and reduced yields. The Pontiac variety
produced an increase in the number of tubers per hill but only
when planted early. Tubertone treatment had no effect on either
hollow heart or storage quality.

Thiourea treatment increased the tuber set and effectively
reduced the tuber size, but resulted in reduced marketable and
total yields with the Warba and Irish Cobbler varieties. The average
size of Pontiac tubers was reduced without a reduction in yield.
Although the number of stems per plant was increased to a lesser
degree. This increase was mostly small tubers less than two inches
in diameter. Thiourea treatment had no effect on hollow heart but

caused early sprouting in storage.
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INTRODUCTION

. The potato crop comprises an important part of the Agricultural
economy of Manitobe with an estimated value of about $4,000,000 annually,
Yearly acreage has been estimated to be as high as 34,000 acres but this
has decreased somewhat in recent yearse This decrease can be largely
attributed to improved production practices and resultant increased
yields per acre. Marketable jields, so essential to the grower in order
to realise satisfactory returns per acre, have not always increased
proportionately witﬁ the increase in the total yield. This has been
especially true on the rich soils of the Red River Valley, where in
seasons of ample moisture conditions, the problems of oversize tubers
often becomes serious. Hollow heart, usually associated with large
tubers, has in some years reached such serious proportions that
marketing of certain varieties has been very difficulte

The problem of oversize tubers can be readily realized when the
size requirements of table stocks and seed potatoes are considered. The
maximum diameter of tubers allowed for a Canada Noo 1 grade table potato
is /4 inches, however large tubers close to this limit are not generally
desired by consumerse vIn the same way, oversize tubers in seed stocks

represent a loss to the seed grower since they must be graded out. Size

limits for seed potatoes are 3 ounces to 12 ounces for Grade A, and 1¥ - 3

ounces for Grade Be Small tubers (less than 2 inches in diameter) in
table stock have little or no market value, but Grade B seed potatoes are
desirable for planting whole, especially where soil borne diseases are a

problems



Thus any practice that would increase the percentage of marketable
tubers for table stock or seed purposes would be of considerable economic
importance to the potato growers of Manitobae Treatment of potato seed
with thiourea has been found to produce more stems per hill (7), and may
answer the problem of producing more tubers which are smaller and more
uniform in sizee Tubertone, a plant hormone preparation containing
thiourea, naphthylacetamide, 2 = methyl naphfhylene acetic acid, 2 = methyl
naphthylacetamide in a tale carrier, is reported to produce some multiple
sprouting and to encourage plant vigour and yield (1).

The study reported here was undertaken to evaluate the effects of
seed tuber treatments with Tubertone and thiourea on tuber set, tuber
gize, yields and certain qualitj factors using three varieties, Warba,

Irish Cobbler and Pontiace



REVIEW OF LITERATURE

. Several investigators have studied the influence of size and
character of seed, and spacing upon the resultant potato crope
Chucka et al (4) and Smith et al (14) both state that as the size of
the seed pieces is increased the resulting plants are more vigourous,
have more stems and more tubers per hill; and usually produce a larger
total yielde They further state that locality, fertility level,; season,
variety and spacing affected the yield of marketable tuberso Close
spacing resulted in a smaller average size of tuber. On high yielding
fields, even with close spacing, theyfound as much as 10 per cent of the
tubers by weight to be over 12 ounces. The work of Chucka et al (4)
indicated that the use of larger seed pieces resulted in increased yields
which were associated with greater number of tﬁbers per hill,

Smith (13) studied the effects of seed piece size and spacing
under Manitoba conditionse The greatest total and marketable yields
per acre resulted with the use of the highest rate of planting, i.e. 4
ounce seed pleces spaced at 9 inchese The percentage of marketable
tubers (3 - 12 oz) in weight decreased as the seed piece size increased
or as the spacing diminished, as a large percentage were below 3 ouncese.
When seed pieces were small or spacing wide there wés a larger pércentage
of oversize tubers, Although the highest rate of planting gave the
largest marketable yield per acre, he found that the best economic return

per acre resulted from the use of 2 ounce seed pieces with 12 = 15" gpacinge
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- Werner (20) at Nebraska studied factors influencing hollow heart
in the Russet Rural potato, He found that the prevalence of hollow
heart increased with the size of the tubers produced. Hollow heart was
correlated with the small mumber of stems per plant, with the highest
incidence of hollow heart produced by three stem plantse Generally,
only one hollow tuber was produced per plant, but a few plants produced
as many as four hollow tuberses Control of hollow heart was obtained to

’an appreciable extent by planting large seed pieces, especially whole
tuberse There was a definite correlation between the size of tubers
and the size of the hollow within the tuber.

Studieg of the effect of thiourea treatment of potato seed have.
been carried out by mumerous workers. Denny (7) in 1926 found that
thiourea (N H 5 C S NH , ) inhibits the growth of the apical eye in
vhole potato tubers or the apical bud within the eye. By sozking
potatoes for one hour in a 3 per cent thiourea solution he obtained
multiple sprouts with the Bliss Triumph, Irish Cobbler, McCormick and
Rural New Yorker varietieso With Irish Cobbler, which exhibits strong
apical dominance, he obtained a reversal from apical to basal dominance.

Crocker (5) summarized the work on dormancy of potatoes at the Boyee
Thompson Institute for Plant Research. Ethylene chlorohydrin and
thiocyanates were effective in causing prompt growth of buds with no
modifications. Thiourea, although only a fair bud forcer, resulted in
growth modificationss Where normally only one bud in an eye would grow,

it was found that thiourea treatment broke up this growth relationship by
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. forcing 2ll bud primordes in an eye to growe In the same way the
grovth relationship between eyes in a seed piece was modified by
forcing all eyes in a seed piece to grows Crocker also states that
thiourea treatment evidently interferes with the oxidation system of
the tuber, for cut surfaces of treated seed pieces remained white for
a long time after planting, whereas untreated ones turned brown readilye
The relationship of oxygen to dormancy of potato tubers was studied by
Thornton (19)° He found that dormancy exists in freshly harvested
tubers because the bud tissues are exposed to free oxygen and continues
until the periderm or skin thickens to such an extent as to retard
oxygen penetration. When potatoes were stored at low oxygen
concentrations, apical dominace was broken and a definite increase in
the nﬁmber of sprouts resultede |

Werner (21) treated cut seed pieces of the Russet Rural potato with
a 1 per cent thiourea solution and obtained an increase in the number of
stems and tubers per hill, with a decrease in the size of tubers and
the amount of hollow heart. Effects were in direct proportion to the
length of the treatment and the concentration of the solﬁtiono A vexry
large increase in the seed plece size was necessary to equal the effect
obtained with thiourea treatment. Yields were slightly reduced but
compared favourably with the checks when the sound No. 1 tubers with
no hollow heart plus the small tubers suitable for seed were considerede

Woodbury (22), Eastman et al (8) (9), Steinbauer (15), and Terman

et al (16) all report an increase in the number of stems per plant and
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. and the number of tubers per hill as a result of thiourea treatment.
Woodbury (22) also reports reduction in tuberAsize.when Russet Burbank
potatoes were treated with 4% thiourea solution. Bastman et al (9)
report an increase in the yieids of tubers 15 - 2% inches in diameter
with a 1% thiourea soak and a 3% thiourea dip treatment. Murphy (12)
obtained an increase of l.45 tubers per hill with a 3% thiourea dip
treatment. He states that there was an increase in the proportion of
the smaller sized tubers with the three varieties he testede  Steinbauver
(15) found that low grade thiourea and the pure product showed equal
effectiveness in inducing multiple sprouts. Termen et al (16), state
that although the number of stems per plant was-greatly increased, the
number of tubers per hill was increased to a smaller degreee

Terman et al (16) (17), and Murphy (12) report a significant
decrease in total yield as a result of thiourea treatment even‘though the
number of tubers per hill was increaseds

Terman et al (17) compared affectiveness of close spacing and
thiourea treatment in controlling tuber size. Decreasing the spacing
from 9 to 5 inches was much more effective in increasing the number of
tubers than was thiourea treatment, He found thiourea treatment
ineffective for controlling oversize in the Kennebec varietye

Casseres et al (3) treated the Katahdin, Kennebec and Sebago
varieties by sosking seed for one hour in avl% thiourea solution and by
dipping seed in a 3% solutions The 1% soak treatment significantly

reduced the stands and reduced the number of jumbos (over 12 ounces) by
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66% as compared with the checkses The 3% dip treatment did not affect
stands, and reduced jumbos by 92% as compared with the checks, Both
treatments reduced the average size of Katahdin and Sebago tubers but
increased the size of Kennebac tubers. The differences between the
average number of tubers set between varieties as a result of thiourea
treatment were highly significante A 3% thiourea dip plus water rinse
treatment showed no beneficial effect on tuber set and yield, but did
seem to stimulate plant developmente

Little publishéd information on the use of Tubertone in field
applications is availables The menufacturing concern (1) summarized
available information on Tubertone in its Technical Service Data Sheet
issued in April of 1950, It is reported that an employee of the
manufacturer had attempted to prevent potatoes from sprouting by treat-
ment with the methyl ester of naphthalenscetic acid, one of the hormones
found in Tubertone. When the Katahdin variety was treated at low
concentrations, there was an actual increase in sprouting. Rootone,
a chemical agent containing two of the hormones found in Tubertone, is
reported to have given increased potato-jields in tests carried out in
Oklahoma and Pemnsylvania. As a}resulﬁ, Tubertone was formulated in
1944 and tried in field teéts in Maine; U.S.A and Sweden. It was found
that weak sprouting varieties like Katahdin seemed to give the most
striking resultse Generally, treafed plants were slower in starting
growth, but they caught up and were hervested at the same time as
untreated plotse Various figures given claim an increase up to

38.6% in marketable tuberse
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Hardenburg (10) studied the effect of growth promoting substances
on potatoess He reports that Rootone which Qontains two of the hormones
found in Tubertone, delayed emergence, reduced plant stands, and appeared
toxic to root growth of potatoess However, Rootone treated seed
produced more vigorous growth at the end of the season and the increase
in yield of U.S. No. I tubers was highly significaﬁto

Murphy (12) obtained no increase in the number of stems per plant
from Tubertone treatment, no delay or reduction of stands and no increase
in smeller sized tubers. He obtained an increase in the tuber set per
hill at the recommended rate of & lbs of Tubertone per bushel, and an
increase in the average total yielde This increase was in the larger

oversize group which is undesirable for table stock or seed purposese



MATERTAL AND METHODS

-A study of the effects of Tubertone and thiourea treatments of
potato seed pieces was carried out at the University of Manitoba during
1951 and 1952« A split plot design experiment of four replicates was
used, with the following variables listed in érder of sub-divigions

Ao Dates of plantings= 1. early
20 late

Be Varieties:- ' 1. Warba
20 Irish Cobbler
3¢ Pontiac
C. Dates of top killing:= 1. early
2@ late
3¢ harvest date with no killing
Ds Treatmentss= l. Tubertone
2o thiourea
3. check with no treatment
The same plan and scheme of randomization was used in both Yyearse
Each treatment plot consisted of one row of 20 hillse Guard hills were
used only at the outside ends of each long row (& plots) and along the
sides of the whole experimente With 3 foot spacing between rows and 15
inches in the row, the experiment covered in area of 87 feet x 100 feet.
The experiments were located at the University of Manitoba, Fort
Garry, where the soil is a silt clayloame Summer-fallowed land was used

and no fertilizers were applied.

Three varieties Warba, Irish Cobbler and Pontiac were chosen as

representative of early, midseason and late maturing varieties respectively.

All three varieties are extensively grown in Manitoba, with oversize and

hollow=heart tubers serious problems in some yearss The seed used in 1951
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was the first generation from Certified Seed and had been stored in fhe
University of Manitoba root cellare At the time of cutting for early
planting, the dormency was well brokens For late planting, two weeks
later, +the sprouts were long and had to be broken offs In 1952
Certified Seed was used which was in a good state of dormancy, both for
early and late plantinge

The tubers were cut the day before planting, as for any ordinary
field plantings Consequently the seed pieces were not of uniform size
and number of eyes. The average size was approximately two ouncess
Cut seed pieces were divided at random into three lotse One lot of
each variety was treated with Tubertone, the other with thiourea and the
third lot was left untreateds

Tubertone was applied at the rate of % pound per busheles Each
lot of cut séed pieces to be treated was spread on a floor covered with
heavy paper. These were dusted with Tubertone using several layers of
cheesecloth as a dusting bage The pile was stirred several times and
thorough coverage was readily attained. The treated seed pieces were
then bagged and made ready for planting the following daye.

A 3% thiourea solution was prepared by adding 0.3 pounds of thiourea
to one Imperial gellon (10 lbs) of water. Cut seed pieces of each variety
were placed separately‘in mesh bags and immersed in the solution for 25 =
30 seconds. Treated lots were allowed to dry and were later bagged,
ready for planting.

Planting in 1951 was done by hand with the use of a hoee In 1952,



a garden tractor was used to open furrows which gave a more uniform
depth of planting as compared to the hand methed in 1951, A marked

line was stretched tight along the row to get uniform spacing. In both
years early planting was done on May 16th and 17th, and the late planting
two weeks later on June lst and 2nd.

'Stand counts and counts on the pumber of stems in each plot of the
first two replicates were made in late June in each of the two years.
Obgervations on the relative vigour of the treated and untreated plots
were also made.

For top killing, the tops were cut off at ground level by using a
hand sickle. The early top killing date was on August 24th in both
years. The late top killing dates were on September $th in 1951 and
September 4th in 19520_A Check plots were not top killed.

Harvesting in 1951 was delayed unavoidably due to extremely wet
conditions. Plots, top killed at the early and 1até dates, vere
harvested during the four days, September 17th = 20th. Plots that were
not top killed were harvested on October 12th = 13th. In 1952 the early
and late top killed plots were harvested on September 1l4th and 15th, while
plots not top killed were harvested on September 27th.

Records on number and weights of marketable (Cansda No.l) and
total tubers were taken during harvests A composite sample of marketable
tubers for each treatment was retained, made up of approzimately 10 pounds
from each replicate. In November of each year the sﬁecific gravity
of each sample was determined. In 1951, this was done by weighing a
sample of approximately 25 lbs of tubers in air and then in water and

calculating the specific gravity. In 1952, the Bewell potato
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+hydrometer (2) was used for specific gravity determinations.

Ten of the largest tubers from each treatment semple were cub
and checked for hollow heart in each of the two yearse.

Samples of the 1951 crop were kept in storage all winter. In
April observations on sprout growth were madeo 4 40 plant sample
of each treatment was grown to check on possible residual effects
of treatmento

The total and marketable yields per plot were converted to
bushels per acre yieldso The number of stems, the total number
and the number of marketable tubers per plot were all reduced to an
individual hill basise The average size of marketable and all tubers
was obtained by dividing’the weight in ounces per plot by the number of
tubers per plote The analysis of variance for split plot experiments
as outlined by Cochran and Cox (6), and Hayes and Immer (11) was applied

to each set of the above datae



EXPERIMENTAL RESULTS AND DISCUSSION

Growing Conditions
Growing conditions varied considerably in each of the two years
during which the experiment was carried out. Percipitation data for
the two years is given in the Appendix, Table I. The early part of the
- 1951 season was relatively dry, accompanied by high winds which caused
considerable soil drifiinge About 2 inches of soil was deposited over
a part of one replicate which delayed emergence but the final growth
was not seriously affecteds Extremely wet weather in August favored
the development of late blight in some plotse The soll was quite
saturated so that even small amounts of rain during September delayed
harvesting operations. In 1952, abnormally high rainfall during the
latter part of June resulited in some flooding of two low areas of the
experimeﬁtal plots. Conditions during August and September were
relatively dry and resulted in a smaller crop than in 1951,
Effect of Treatment gghgmerT

Emergence was retarded by 3 to 5 days as a result of thiourea
treatments With Tubertone treatment, there were no adverse effects and
emergence was similar to the untreated plotse

: Observations on vigour and growth of the treatment plots were made
during the season. Thiourea treatment resulted in noticeably reduced
and bushier growth in éarly stages, but the difference in vigour was no
longer apparent at 8 weeks after emergences Tubertone treated plots of

the Warba and Pontiac varieties, planted at the early date, were as

vigorous and in many cases more vigorous than untreated plotse Tubertone
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- treatment, with the Irish Cobbler variety, resulted in a slight but
definite reduction in plant vigoure With late planting, all three
varieties showed reduced vigour as a result of Tubertone treatment,
with a more pronounced effect in 1951 than in 1952, Treatment effects
on the plot vigour of the Irish Cobbler variety as they appeared on
July 9th, 1952 is shown in Plates I and II on page 15 Plate I and
IT show the response with early and late planting respectively.

Table I shows the effect of treatment on plant stand in 1951 and
1952:  The stand was over 99% with all treatments in 1952, In 1951,
possibly due to dry soil conditions in the spring, seed piéce rotting
reduced stands in all plots. Tubertone treated plots had the best
stand indicating that it may be beneficial in preventing seed pilece
rottinge

TABLE I - PLANT STAND AS AFFECTED BY TREATMENT IN 1951 AND 1952
(PERCENTAGE OF PERFECT STANDS)

_Check Tubertone Thiourea
1951 . 8902 9544 8904
1952 | | 99.8 W7 9904,

Effect of Treatment on the Number of Stems per Plant

In the analysis of variance (Table II) applied to the mmber of
stems per plant, there were six replicates for each treatment, since
stem counts were made prior to top killing and only with the first two

replicatese The F values in this table show that the mumber of stems per



‘PLATE I = Variety Irish Cobbler - early planting date. Treatments
lefbto right = Tubertone, thiourea, checke Note reduced
vigour and bushy appearance of thiourea treated plote
Photographed July 9th, 1952 by A. Chernicke

- PIATE IT = Variety Irish Cobbler = late planting date. = Treatments
left to right = check, thiourea, Tubertone.
vigour in thiourea treated plote
Photographed July 9th, 1952 by A. Chernicke

Note reduced




TABIE II = ANALYSIS OF VARIANCE OF THE NUMEER OF STEMS PER PLANT SHOWING
THE YEAR, DATE OF PLANTING, TREATMENT AND VARIOUS INTERACTION

BEFFECTS

Variation due to D.F, Mean Square F,
Years 1 32807 R.73
Replicates 5 02804 -

Error {a) 5 1,2013 -

Block Total 11
Dates of Planting 1 401204 10,72 * *
YXD 1 21460 5.58 #

Error (b) 10 .3842 -

Date Total 23
Varieties 2 45488 18,75 % %
YXV 2 R.2767 9,38 % %
DXV 2 «5806 2,39
YXDXV 2 1.6638 6.86 % %

Error (c) 40 02426 -

Variety Total 71
Treatments 2 83,4888 387.42 % %
YXT 2 11.0779 5140 % %
DXT 2 2.1059 Q.71 * *
VXIT 4 2.3165 10.75 % %
YXDXT 2 60046 27.87 % #
YXVXT 4 05548 R.57 *
DXVIXT 4 «5438 Ro.52 *
YXDXVZIXT 3 1.0559 490 * %

Ervor (d) 120 <2155 -

Grand Total 215

* F. value significant at 5% point

#% F, value significant at 1% point
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- plant was significantly affected by'dates of planting and by varieties.
The effect of dates of planting was not the same in both years as shown
in Table ITI. In 1951, there was no difference in the number of stems
per plant with early and late planting. In 1952, late planting
resulted in a much higher number of stems per plant than early planting.
The varieties Irish Cobbler, Pontiac and Warba pfoduced an average of
30735 3043 and 3.23 stems per plant respectively, (Table IV). This
relationshi§ was not the same in both years and at both dates of
planting as shown by the’significant years by dates of planting by
varieties interaction. |

Treatment effects on the number of stems per plant showed
significant interactions with years, dates of planting snd varieties
both as first and second order imteractions. However, the variance due
to treatments significantly exceeded all but the interactions of years
by treatments and years by dates of planting by treatments. I+t can
therefore be concluded that treatment effects on the number of stems
per plant were quite constant.

The effect of treatment on the mumber of stems per plant in each
of two years and at two dates of planting is shown in Table III. The
average number of stems per plant was significantly increased as a
result of thiourea treatment with an increase of 1.72 stems per plant
as compared to the checks with no treatment. Thiourea treatment resulted
in significant increases in the number of stems per plant in both years
and at both dates of planting, with by far the iargest increase with late
planting in.l952a Although‘Tubertone treatment resulted in a significant

decrease in the average number of stems per plant, the effects were not
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the same in both years and at both dates of planting. This decrease

was significant only in 1952 at the late planting date.

TABLE III - NUMBER OF STEMS PER PLANT AS AFFECTED BY TREATMENT IN 1951
AND 1952 AND AT THE EARLY AND LATE PLANTING DATES

e e e e a2 53 e L a5 0 0 S

Average Check Tubertone Thiourea  L.S.D.-5%

1951 Early Planting 3055 2:95 3,12 4e57 0,37
Late Planting 3662 3050 3017 4o18 0,37
1951 Average 3.59 3423 3015 4e38 0622
1952 Early Planting 3,10 2,53 2643 ko34, 0637
Late Planting 357 2689 2.14 5469 0,37
1952 Average 3034 2,72 2428 5,01 0e22
Early Planting average Ro'Th 277 boh5 QeR2
Late Planting average | 3+20 2.66 Le94 - 0022
Treatment average 297 2072 469 0015

Tablé Ivsshows the varietal responses to treatment, With thiourea
treatment, Pontiac showed the largest significant increase in the number
of stems per plant with an increase of 2.4 stemso With Tubertone
treatment, only the Warba and Irish Cobbler varieties showed a significant
reduction in the number of stems per plant.

The stem growth of the Irish Cobbler variety with no treatment in
1952 is shown in Plate III (page 20). This can be compared with the
typical stem growth as a result of thiourea treatment in the same year,
as shown in Plate IV (page 20).

The effect of thiourea treatment on the mumber of stems per plant
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+ TABIE IV - NUMBER OF STEMS PER PLANT OF THE WARBA, IRISH CORBLER AXD
PONTTIAC VARIETIES AS AFFECTED BY TREATMENT

Average Check Tubertone Thiourea L.SeDe=5%

Warba 3@23 2@86 2@51 4031 0o27
Irish Cobbler 3673 3.38 3.09 o7l 0.27
Pontiac 3@43 2@67 ' 2@55 5@07 0.27

was quite consistent with significant increases in both years, at both
dates of planting and with.all three varieties. Results with Tubertone
treatment were not conclusive. The number of stems of the Warba and
Irish Cobbler varieties were significantly reduced but only with late
planting in 1952,

Effect of Treatment on the Yield, Number and Average Size of
Marketable Tubers.

The results of the analysis of variance as applied to each set of
data for the vield, number and average size of marketable tubers sppear
in Table Vo It can be seen from the datalthat the yield, mmber and 'Elfhﬂi
average size of marketable tubers have in most cases been affected by  {f;»f5
variables other than the main treatment effects studiedo Thus in
each of the following subsections, in order to present a clear picture,
a brief discussion of the effects of years, dates of planting, varieties
and dates of top killing, precedes the main discussion of treatment and

various interaction effects,

Examination of significant F values in Table V shows that marketable



- PLATE III = Variety Irish Cobbler. Note typical stem grcwfh with
' no treatment. Photographed July R2lst, 1952 by A.Chernick,

PLATE IV - Variety Irish Cobblers Note typical stem growth with thiourea
treatment. TFhotographed July 2lst, 1952, by &.Chernicke
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TABLE V - ANALYSIS OF VARIANCE CF THE YIELD, NUMBER AND AVERAGE SIZE OF
MARKETABLE TUBERS, SHOWING THE YEAR, DATE OF PLANTING, VARIETY,

Variation due to

Years

Reps
Brror (a)
Block Total
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YXD
Error (b)
Date Totzl
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YXv
DXV
YXDXV
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k. Number of Ave. size of

Mar
Yield Mark, Tubers Mark. Tubers
per hill
413@69 * % 9952 196e63 * %
17,33 * 2.05 9.64
56,12 » % 118,60 % % -

2,01 2.68 1.17
20,30 #* # 61,88 % % 14.39 % %
18,20 + % 1.34 13,08 % %

8,69 % % 647 * % 13,31 % %

- 6,73 % # 15,03 % %
115.08 = % 1466 % % 55.55 % %
27,14 * % C boddy % % 3.5 %

2035 = 7529 * %

12:.53 % % 362 * R.25
- 2,69 2,56

8,06 % % 2.12 1.02

1.72 - =

1.24 o34 1.05
43:95 % * 1.91 613,99 % %
11,70 % % 8,18 % % 1.52

3.55 % 827 % % 1.16

3.96 % 3,96 % % 1.95

= 1955 =

3.03 1.55 12.27 # %

6,22 % % 1.42 1.13
19930 l5®27 % 2035

- - 1.59

1.32 1.39 -

19.24 % * 15,89 % % 438 ¥® %
- - 1.74
- 1.29 -
- 1.14 1.05

* F. valve significant at 5% point,

* % F. value significant at 1% point,
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# yields were affected by years, dates of planting, varieties, dates
of top killing, and treatments. The marketable yield was significantly
higher in 1951 than in 1952 as seen in Table VI. Date of planting also
affected the marketable yield with the highest yield produced at the early
planting date. The Warba variety produced thé highest yield, followed
in order by Irish Cobbler and Pontiac (Table VII). However, there was a
significant interaction of varieties with years and dates of planting.
Irish Cobbler outyielded Pontiac in 1951 but the converse was true in
1952. Similarly Pontiac outyielded Irish Cobbler when planted early
but the converse was true when planted late.

Marketable yield was significantly affected by the date of top
killing. Plots top killed at the early date produced lower marketable
yields than those top killed at the late date or not top killed, with
greater differeﬁces in 1951 than in 1952, Varieties responded to top
killing according to their length of growing season as demonstrated in
Figure I, The Warba and Irish Cobbler varieties are relative early of
maturity and showed no further increase in marketable yield after the
late top killing date, but Pontiac, a late variety, produced a further
significant increase in plots that were not top killed.

The effect of treatment on the average marketable yield and on the
yield in 1951 and 1952 is shown in Table VI, = Thiourea treatment
significantly reduced the marketable yield in both years by an average
reduction of 37./ bushels per acre. The significant increase in the
average marketable yield as a result of Tubertone treatment was due to the

large increase of 44./ bushels in 1951, for no increase occurred in 1952
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TARIE VI = MARKETABIE YIELD IN BUSHELS PER ACRE AS AFFECTED BY
TREATMENT IN 1951 AND 1952 AND AT THE EARIY AND LATE
PLANTING DATES

Average Check Tubertone Thiourea LeSe.De=5%

1951 Barly Planting 544.3  525.0 5969 51104 24el
Late Planting  403.9 40566 4324 3736 2401
1951 Average LThel 4653 514s7 4265 1704

1952 Early Planting 361.0 372.7 367.5 34267 RLel
Late Plonting 265:3_ 29403 2797 222.0 2hel
1952 Average 31301 _ 333.5 3236 2824 170k

Early Planting aves 452.7  449.2 48241 42669 1764

Late Planting aveeo 3346  349s4 35602 208,.1 17:4

Treatment average 39905 419.2 3621 11.6

The reduction in yield as a result of thiourea treatment was
constant at both dates of planting but with Tubertone treatment the
increase in marketable yield occurred only with early planting (Table VI).
The F wvalue for the interaction of treatments with dates of top killing
was not significant, showing that the effects of treatments were constant
at all three dates of top killing. Varietal responses to treatment are
shown in Table VII. The Warba and Irish Cobbler varieties showed a
significant reduction in marketable yield as a result of thiourea treatmente
With Tubertone treatment, there was a significant increase in marketable

vield with the Warba and Pontiac varietiese
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~ TABLE VII - MARKETABLE YIELDS IN BUSHELS PER ACRE OF THE WARBA, IRISH
COBBLER AND PONTIAC VARIETIES AS AFFECTED BY TREATMENT

Check  Tubertone  Thiourea = LeS.De=5%

Warba : 4375 L6606 391.1 21,3

Irish Cobbler 399,.8 39669 3427 21.3
Pontiac 361@ 1 394@0 352 o0 216 3

The reduction in the marketable yield as a result of thiourea
treatment was consistent in both years, at both dates of planting and
at all three dates of top killing. There was a significant reduction
in the marketable yield with the Warba and Irish Cobbler varieties.
The fact that there was no significant reduction in the average ﬁarketﬁ
able yiéld of the Pontiac variety was probably due to the actual increase
that occurred with early plenting in 1951 The effects of Tubertone
treatment on marketable yields were inconclusive. The Warba and Pontiac
varieties planted early in 1951 produced a significant increase in yield
as a result of Tubertone treatments, whereas the effects were negative
with late planting or in 1952,

B. Number of Marketable Tubers

The variance (F.Values) under the column for number of marketable
tubers per hill in Table V show that the number remained quite constant
in both years, but was affected by dates of planting, varieties and dates
of top killing. Planting at the early date resulted in more marketableé

tubers per hill than planting at the late date (Table IX). The Warba
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. variety produced %he highest number of tubers per hill, followed in
order by Irish Cobbler and Pontiac (Table X). In 1951, Warba planted
at the early date resulted in a much higher mmber of marketable tubers
per hill than Warba planted at the late date. Early top killing
resulted in a significantly lower number of marketsble tubers per hill,
as compared to either the late date of top killing or no top killinge
This difference was greater in 1951 than in 1952 and most pronounced
with the Pontiac varietye

The effect of treatments on the average mumber of marketable
tubers per hill was not significant, however first order interactions of
treatments with years, dates of planting and varieties were highly
significant. There was no interaction of treatments with dates of top
killing. Table VIII shows the effect of treatment on the mmber of
rarketable tubers in 1951 and 1952. Both thiourea and Tubertone
treatments resulted in significant increases in the number of marketable
tubers per hill in 1951 only. No significant differences occurred with
either treatment in 1952.

TABIE VIII - NUMBER OF MARKETABLE TUBERS PER HILL AS AFFECTED BY
TREATMENT IN 1951 AND 1952

Average Check Tubertone Thiourea L.S.D.=5%

S o

SR

1951 , 6odt, 5652 6.03 5077 0625
1952 : 4,098 5.09 4691 495 0.25
Treatment average 5031 5047 5.36 0,17
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The effect of treatment 6n the mmber of marketable tubers with
early and late planting is shown in Table IX. With éarly planting,
both thiourea and Tubertone treatments resulted in significant increases
in the number of marketable tubers per hille With late planting,
thiourea treatment resulted in a significant reduction but Tubertone
treatment had no effect on the mumber of marketable tubers per hill.

TABLE IX - NUMBER OF MARKETABLE TUBERS PER HILL AS AFFECTED BY TREATMENT
AT TWO PLANTING DATES

Average Check Tubertone Thiourea LeS.De=5

Early planting 6018 5093 6629 6033 025
Late planting o 58 4069 4 s66 439 025

Table X shows the effect of treatment on the number of marketable
tubers per hill with three varieties. With the Pontiac variety, both
thiourea and Tubertone treatments resulted in a significant increase in
the mumber of marketable tubers per hill, The numbers of the other two
varieties were not affected by treatment.

Tt is difficult to draw any general conclusions as to the effect of
treatment on the number of marketable tubers per hill,; due to the
conflicting interactions. With thiourea treatment, late planting
significantly reduced the number of marketable tubers per ﬁillg However,
a significant increase in the number occurred with the Pontiac variety

planted early in 1951, With early planting in 1952 the numbers were not
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~ affected. With Tubertone treatment, late planting did not affect the
number of marketable tubers. As with thiourea treatment, there was a

significant increase only with the Pontiac variety planted eérly in 1951.

TABIE X - NUMBER OF MARKETABLE TUBERS PER HILL OF THE WARBA, IRISH COBBLER
AND PONTIAC VARIETIES AS AFFECTED BY TREATMENT

P e T e repr
P ST e me——— pe——

Average Check Tubertone Thiourea L.S.De=5%

Warba 6917 6010 6932 5«@98 Oo%
Trish Cobbler 5629 5040 5632 5017 030
Pontiac 4@71 4@42 4078 4@93 0@36

C. Average Size of Marketable Tubers.

The average size of marketable tubers was significantly affected by
years (Table V) with larger tubers produced in 1951 than in 1952, The
variety Pontiac produced the largest average size of marketable tubers
,fdllowed in order by Warba and Irish Cobbler (Table XI)e The varieties
did not react the same way in the two years or at the two dates of
planting, In 1951 the Warba variety when planted late produced the
largest tuberse

The date of top killing resulted in highly significant differences
in the average size of marketable tubers. Tubers were smallest in plots
that were not top killed at the early date and largest in plots that were
not top killede 1In 1951, the increase in tuber size was significantly

greater in the periods following early and late top killing than in the



same periods in 1952. The effect of dates of top killing on the
average size of the three varieties is demonstrated in Figure II,

with only the late maturing Pontiac variety showing much increase in
average slze after the late top killing date. Interpretation of
significant interactions of dates of top killing with dates of planting
(Table V) shows that with late planting there was a large increase in the
average size of marketable tubers after the late top killing date, but a
very small increase in this period with early planting.

The variance due to treatment (Table V) significantly exceeded that
of all interactions, and it can therefore be concluded that treatment
effects on the average size of marketsble tubers were quite constante
Table XI shows the effect of treatment on the average size of marketable
tubers with three varieties. Tubertone treatment had no effect on the
size, but thiourea treatment significantly reduced the average size of
marketable tubers of all three varieties with an aversge reduction of
0.73 ounces. .

TABLE XI - AVERAGE SIZE IN OUNCES OF MARKETABLE TUBERS OF THE WERBA, IRISH
COBBLER AND PONTIAC VARIETIES AS AFFECTED BY TREATMENT

Average Check Tubertone Thiourea LeSeDe.=5%

Warba 5¢90 6,11 6.08 5051 0.25
Irish Cobbler 5.83 6,01 6,05 5042 0,25
Pontisc 6045 6082 6e7l 5@81 0025

Treatment Average = 6031 6628 5,58 0025
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TABIE XII - ANALYSTS OF VARIANCE OF THE YIELD, NUMBER AND AVERAGE SIZE
OF ALL TUBERS SHOWING THE YEAR, DATE OF PLANTING, VARIETY,
DATE OF TOP KILLING, TREATMENT AND INTERACTICN EFFECTS

Total Number  Average Size

Totel Yield of Tubers of all Tubers
Variation due to D.F, F. I, I,
Years 1 7488 % % 28.88 27,28 #*
Reps 3 1.21 1.45 4e55
Brror (a) 3 - - -
Block Total 7 ’
Dates of Planting 1 158,40 % % 92,20 % ¥* 9,70 #*
YXD 1 7,76 1.16 =
Error (b) 6 - - -
Date Total 15
Varieties 2 25,04 % % 51,52 # #* 10,99 # %
YXV 2 23,65 % % 1644 % % 5.53 *
DXV 2 .61 % % 8,13 % % 8,01 % %
YXDXV 2 o1C 321 bo'Thy *
Error (c) 24 - -
Variety Tobtsl 47
Killing Date .2 144,11 # % 1454 % % 9,75 % %
YXK 2 Lbo'T5 ¥ % 18,74 % % 1.26
DX X 2 Lel5 # 3012 * Lol0 *
VXK L 12,98 % % 2.96 % 5.41 % %
YXDXK 2 «57 .36 1.92
YXVIXK 4 8,87 % % 147 1.20
DXVIXK A 2,86 % 3.28 # 1.31
YXDXVXK 3 R.66 # 3.56 % 1.52
Error (d) 72
Killing Totel 143
Treatments 2 R7.99 % % 10.96 * * 77.56 % %
YXT 2 12.49 % % o8 * 3.70 %
DXT 2 8,45 * % 1044 % % -
VT 4 5.80 % ¥ 3.94 % % 2.5 *
KXT 4 o537 .81 -
YXDXT 2 3.11 * 8,99 % % = 16,88 % %
YXVXT 4 10,78 % % 3,62 % % -
DXVXT A 20.95 * *% 10.78 % % -
Y X K X T ZI' 053 e58 b
DXKIXT 4 299 o3 1.28
VXKXT 8 1.19 1.48
YXDXVXT A 20,60 * % 8,20 % * 2,81 %
YXDXKXT 4 .81 o 2.19 2.80 %
¥YXVXKXT 8 .76 1.01 =
D X V X K X T 8 052 991 =
YXDXVXKXT 8)
Error (e) 216)
431

Grand Total

# F, value significant at 5% point * % F. value significant at 1% point



» 32 -

Effect of Treatment on the Yield, Number and Average Size of All Tubers

The results of the analysis of variance as applied to each set of
data on the yield, number and average size of all tubers appear in
Table XII. As in the previous section, a brief discussion of the effects
of years, dates of planting, varieties and dates of top killing precedes
the discussion of treatment and interaction effects.

&, Total Yield

Total yields were affected by years, dates of planting, varieties
and dates of top killing as shown by significant F values in Table XII,
The effects of these on total yield were very.sﬂnilar to their effects
on marketable yields,'which were discussed on pages 19 and 22.

The variance for treatment effects on the average total yield was
highly significant (Table XII), however, interaction effects with years,
dates of planting and varieties were also highly significant. There was
no interaction of treatment effects with dates of top killing. Table XIII
shovs the effect of treatment on the average total yield and on the yield

TABLE XIII - TOTAL YIELD IN BUSHELS PER ACRE AS AFFECTED BY TREATMENT
IN 1951 AND 1952

Check Tubertone Thioures, LeSeDo=5%

1951 5561 604,60 54001 174,
1952 372.7 357.2 327 .2 1764
Treatment Average lblo6 480.6 43366 12.6
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- in 1951 and 1952, Thiourea treatment reduced the average total yield,
but this reduction was significant in 1952 only., Tubertone treatment
resulted in a significant increase in the average total yield but this
was due to the large increase of 47.9 bushels as a result of itreatment
in 1951, for no difference occurred in 1952.

The effect of treatment with early and late planting is shown in‘
Table XIV. Thiourea treatment significantly reduced the total yield
with late planting only. With Tubertone treatment, there was a
significant increase in total yield with early planting onlye.

TABLE XIV - TOTAL YIELD IN BUSHELS PER ACEE AS AFFECTED BY TREATMENT
AT TWO PLANTING DATES

Check Tubertone Thiourea LeSeDe=5%

Early Planting 51261 54849 50663 17.4

Iate Planting 416,2 41264 361.1 17.4

The total yields of varieties were affected by treatment in the
same way as were the merketable yields (Table VII). The total yield of
Warba and Irish Cobbler was significantly reduced as a result of thiourea
treatment, while the total yield of Warba and Pontiac was sigpificantly
increased with Tubertone treatment.

Treatment effects on the total yield were nét conclusive. Late
planting in general was not encouraging with either treatment, for

reductions in total yield occurred as a result of thiourea treatment, while
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- Tubertone treatment did not produce any beneficial results. Thiourea
treaﬁment had ho effect on the total yield of the Pontiac variety but
reduced the total yield of the other two varieties. From these results;
thiourea treatment can be expected to result in reduced total yields.
Tubertone treatment did not reduce: the total yield in any case but

.increased the total yield with the Warba and Pontiéc Varietiess Thtcan
be expected that when Warbs and Pontiac are planted early increased total

yields would résult with Tubertone treatment.

Bo Iotal Number of Tubers per Hill

Tﬁe total number of tubers per hill was significantly affected by
years, dates of planting, varieties and dates of top killing (Table XII)e
The total humber of tubers per hill was higher in 1951 than in 1952
(Table XV), although the nmumber of marketable tubers per hill remsined
fairiy constante This indicates that in 1951 many tubers set late and
failed to reach marketable size. Planting at the early date resulted in
a higher total number of tubers per hill than planting at the late date,
(Table XVI)s The Warba variety produced the highest number of tubers
followed in order by Irish Cobbler and Pontiac (Table XVII). There was
no difference between the total number of tubers per hill of the Irish
Cobbler and Pontiac varieties in 1952, but a large difference occurred in
1951, Significant interaction of varieties with dates of planting shows
that late planting with Pontiac resulted in a significantly lower mmber
of tubers when compared to early planting.

Early top killing resulted in the lowest average total number of

tubers but there were significant interactions with years, dates of planting
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« and varieties. Early planting of the Warba variety in 1952 produced a
higher mumber of tubers with early top killing than with either late top
killing or no top killinge Early planted Irish Cobbler and Pontiac
showed no difference in the total number of tubers harvested from plots
that were top killed late or not top killed. However, when planted late,
these varieties produced the highest number of tubers in plots that were
not top killed,

The effect of treatment on the total number of tubers per hill was
affected by years, dates of planting and varietiess There was no
interaction of treatments with dates of top killing. Table XV shows the
effect of treatment on the total number of tubers in 1951 and 1952,
Thiourea treatment resulted in a significant increase in the total mmber
of tubers per hill in both‘years with an average increase of 0,59 tubers.
Tubertone treatment had no effect on the average mumber of tubers,
hovever, it resulted in a significant decrease in 1952,

TABLE XV - TOTAL NUMBER OF TUBERS PER HILL AS AFFECTED BY TREATMENT IN
1951 AND 1952

Average Check Tubertone Thiourea I.S.De=5%

1951 10.54 10,17 10,56 10.89 | 0»43
1952 7.87 788 7.39 8034 0043

Treatment Average . 9,02 8097 9,61 0031
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- The effects of treatment at two dates of planting is shown in
Table XVI., With early plsnting, thiourea treatment resulted in a
large significant increase in the total number of tubers per hill, but
there was no effect with late planting. Tubertone treatment resulted
in a significant decrease with late planting only.

TABIE XVI - TOTAL NUMBER OF TUBERS PER HILL AS AFFECTED BY TREATMENT AT
, TWO DATES OF PIANTING

o
i et =

e

Average Check Tubertone Thiourea L.S.Do=5%

Early Planting 10.23 9469 10,04 10.97 0043
Late Plan‘bing 8 o 17 8 e 36 7 ° 90 8 ° 26 0 943

Treatment effects on the total number of tubers per hill with each
vvariety is shown in Table XVII. Thiourea treaitment resulted in a
significant increase in the totel number of tubers per hill with the
Pontiac variety only, while Tubertone treatment significantly reduced the
number of tubers of the Irish Cobbler variety.

TABIE XVII - TOTAL NUMBER OF TUBERS PER HILL AS AFFECTED BY TREATMENT
AND VARIETIES

e

Average Check Tubertone Thiourea L.S.D.=5%

Varba 1035 10,27 10,18 10,61 0453

Trish Gobbler ©9.34 9,52 8,95 9656 0053
Pontiac 792 7630 7.73 8,68 0.53
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Further interpretation of interactions shows that the increases
as a result of thiourea treatment in 1951 and with early planting were
largely due to the response of Pontiac. With Tuberﬁone treatment,; the
decreases in the total number of tubers that occurred in 1952 and with
late planting wvere largely due to the response of the Irish Cobbler variety.

Co Average Size of All Tubers

Years, varieties and dates of top killing affected the average
size of all tubers (Table XII). ‘The results were very similar to those
with the average size of marketable tubers (see pages 28 and 29).

However, where dates of planting>had no effect on the sizé of marketable
tubers, it was found that.the averagevsize of all tubers was significantly
larger with early planting than with late.plantinge The tuber size of

the Pontiac variety increased significantly in the period following the late
date of top killing, but there was little increase in this perilod in the
average tuber size with the Warba and Irish Cobbler varieties.

The effect of treatment on the average size of tubers and on the
size in 1951 and 1952 is shown in Table XVIII, Thiourea treatment
resulted in a significant reduction in the tuber size in both years, with
an average reduction of 0.6l ouncese. 7ith Tubertone treatment there
was no effect on the average size of tuberse -

Table XIX.shows the effect of treatment on the average size of all
tubers with three varietiese With Tubertone treatment there was no
effect on the tuber size but thiourea treatment effecfively reduced the

average size of all tubers, with Pontiac showing the largest reduction.
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_TABLE XVIII - AVERAGE SIZE IN OUNCES OF ALL TUBERS AS AFFECTED BY
. TREATMENT IN 1951 AND 1952

Check Tubertone Thiourea L.S.De=5%

1951 Lo67 4oT2 Lel19 0.16
1952 400 407 3025 0,16
Treatment Averasge 4033 439 3.72 0.12

TABLE XIX - AVERAGE SIZE IN OUNCES OF ALL TUBERS OF THE WARBA, IRISH
COBBLER AND PONTIAC VARIETIES AS AFFECTED BY TREATMENT

Check Tubertone Thiourea IwS.D.=5%

Warba 4914 403@ 3@71 @w
Irish Cobbler belD 4hel9 3657 220
Pontiac 4976 14'069 3 @ 89 020

‘Effect of Treatment on Hollow Heart, Starch Content and Keeping Guality

A. Hollow Heart

It was found that hollow heart had occurred only in tubers of the
1951 crop. With 180 tubers cut in each variety, made up of 10 tubers from
each composite treatment sample; there were 2 hollow tubers in each of the
Warba and Pontiac varieties, and 25 hollow tubers in the Irish Cobbler
variety. Of the two hollow tubers in the Warba variety, one occurred
with Tubertone treatment with early planting, and the other with no

treatment at the late date of planting. In the Pontiac variety both
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hollow tubers occurred with no treatment at the early planting datee
Of the 25 hollow tubers found in the Irish Cobbler variety, 3 were
from plots planted early, of which 2 were from Tubertone breated plots
and one from a thiourea treated plote The other 22 hollow tubers
oceurred in samples from plots planted at the late dateo There vere
6 hollow tubers in check plots with no treatment, g in Tubertone
treated plots and 8 in thiourea treated plotse Déte of top killing
appeared to have no effect on hollow heart for 7 hollow tubers
oceurred in early top killed plots, 7 in late top killed plots and 8
in check plots that were not top killed.

From the preceding observations it appears that neither treatment
nor date of top killing had any effect on the amount of hollow heart
tubers produced. The Irish Cobbler variety is well known for its
susceptibility to hollow heart, while Warba and Pontiac are less
susceptible. The fact that a high percentage of hollow tubers occurred
when Irish Cobbler was planted late, indicates that certain growing
conditions occurred at a critical stage of tuber developmentbto initiate
hollow hearte. With early planting, apparently the tubers were not at
this eritical stage at the time that these conditions occﬁrred and were
therefore not affected.

B. Starch Content

The specific gravity determinations as made on treatment samples
were converted to. starch percentages by using a conversion scale supplied
by the Central Experimental Farm, Canadian Department of Agriculture,

Ottawa, Ontario, Determinations were made on composite treatment
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samples with no replication. Statistical analysis, for which
replication is necessary, was therefore not applied to the resultse

The average starch percentages of tubers from different treatments and
varieties is shown in Table XX. There was no difference between the
average starch content of the tubers from plots that were treated with
thiourea and those from plots that were not treated. The average starch
content of tubers from Tubertone treatéd plots was 0.1l per cent lower
than that of tubers from untreated plotse This difference is small
and could be the result of normal experimental differences. However,
since there was a small decrease with all three varieties, it is felt
that this decrease is probably not due to error, and could be expected
to occur with Tubertone treatment.

TABIE XX = PER CENT STARCH OF THE WARBA, IRISH COEBLER AND PONTIAC VARIETIES
AS AFFECTED BY TREATMENT (COMBINED DATA 1951-1952)

Check Tubertone Thiourea
Warba 15 973 15362 15@77
Irish Cobbler 16,28 16,11 16,08
Pontiac 1465 14058 14077
Treatment Average : 15:55 15644, 15.54

C. Keeping Quality

Storage samples of the 1951 crop were checked for condition in April

of the following year. Tubers from thiourea treated plots of all three



: varieties broke dormency early, and the sprout growth was more advanced

than that of tubers from untreated plotse Tubers from Tubertone treated

plots stored as well as those from untreated plots, except with the Warba
variety which shoved indications of less sproutings The effects of
treatment on keeping quality were consistent at all three dates of top
killing, ewen though the keeping quality was affected by the dates of tob
killinge Tuber samples from plots that were not top killed showed the
least sprouting regardless of treatment, while those froh early top
killed plots showed the most sproutinge

Tuber samples were.selected from storage samples and plented for
observation. The mumber of stems, and the yield and mmber of tubers
appeared normal in all treatment plots. This indicétes that there was

no apparent residual effects with either thiourea or Tubertone treatmente




SUMMARY AND CCNCLUSIONS

A study of the effects of Tubertone and thiourea treatments of
potato seed pieces was carried out during 1951 and 1952 at the
University of Manitoba. The experiment was a split plot design, and
the interaction effects of treatments with dates of planting, varieties
and dates of top killing were studied.

Tubertone treatment consisted of dusting cut seed pieces at the
rate of one~half pound to the bushel, Thiourea treatment consisted of
dipping seed pieces for 25 = 30 seconds in a 3 per cent thiourea solution.

Tubertone treatment did not affect the rate of emergence, but
resulted in a slight reduction in vigour particularly with the Irish
Cobbler varietys The number of stems per plant of the Warba and Irish
Cobbler varieties planted late were significantly reduced with Tubertone
treatment. Treatment resulted in a significant increase in the
marketable and total yields only in 1951 and only with early planted Warba
and Pontiace The effect of Tubertone treatment on the total number and
marketable fubers per hill was inconclusive. Significant increases
occurred in 1951, bult the total number of tubers was reduced in 1952 with
no effects on the number of marketable tubers. Incréaées in the number
of tubers occurred only with the Pontiac variety planted early.

Tubertone treatment had no effect on the average sizeé of marketable
or all tubers or on the amount of hollow heart. There were #ndications
that treatment would result in a reduction in per cent starche Tubers
from Tubertone treated plots stored as well as tubers from untreated plots

with indications of better storage with the Warba variety., There were no



- A3 =
- apparent residual effects of Tubertone treatment.

The results thus indicate that Tubertone under certain conditions
may prove valuable for increasing marketable yields with the Warba and
Pontiae varieties, without increasing the tuber sizeo

Thiourea treatment retarded emergence by 3 to 5 days. All treated
plots were reduced in vigour in the early stages of growth, but little
differences was noticeable eight weeks after emergences Thiourea
treatment resulted in a significant average increase of 1.72 stems per
plant, with the greatest response shown by the Pontiac varietys

Thiourea treatment significantly reduced the marketable and totsl
yield with the Warba and Irish Cobbler varieties, but no reduction
occurred with the Fontiac variety. Reductions in yield were greater with
late planting than with early plantings

~ The number of marketable tubers per hill of the Warba and Irish
Cobbler varieties was not affected by thiourea treatment, However, the
total mumber of tubers per hill of these varieties was significantly
increased, showing that treatment resulted.in a large increase of small
tube?s less than 2 inches in diameters With the Pontiac variety there
was a significent increase in the number of both marketable and total
tubers per hill as a result of thioures treatment.

Thiourea treatment resulted in a significant reduction in the
average size of marketable and all tubers, with a reduction of 0,73 -
ounces and 0.61 ounces respectively. The Pontiac variety showed the

largest reduction.



an

' Thiourea treatment had no effect on either the amount of hollow
heart or the percéntage starch. It was detrimental to storage with
tubers from thiocurea freated plots breaking dormancy earlier than
tubers from untreated plots. 4

Thiourea treatment slightly increased the tuber set and effectively
reduced the tuber size. This resulted in reduced marketable and total
yields with the Warba and Irish Cobbler varieties. The average size of
Pontiac tubers was reduced without & reduction in yielde Thiourea may
prove of value in controlling the tuber development with the Pontiac

variety when the crop is to be disposed of in the fall or early winter,
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APPENDIX

TABLE I - PERCIPITATION DATA FOR THE MONTHS OF MAY, JUNE, JULY, AUGUST
AND SEPTEMBER, 1951 AND 1952

1951 1952

Percipitation Percipitation
Period in Inches Period in Inches
Moy 1 -« 7 o 17 Mgy 1 = 7 03
g8 - llp 504 8 = 14» 02
15 =21 010 15 =21 . 01
22 = 28 068 22 had 28 031
29 = 31 = 29 = 31 =
Total +99 Total 37
Normal 207 Normal 204
June 1 = 7 1.02 June 1 = 7 e83
8 = ].z', elé 8 g 14 e21
15 =21 01 15 = 23 «80
22 = 28 91 22 =~ 28 ' 3.19
29 - 30 .03 29 = 30 .72
Total 2013 Total 6675
Normal 3.08 Normal 3.12
July 1 = 7 19 July 1 - 97 051
8 = ll{, 032 8 = 14 916
15 = 21 55 ' 15 = 21 95
22 = 28 013 22 = 28 02
29 = 31 o43 29 - 31 08
Total 1.62 Total 1.72
Normal 289 Normal 287
Auge 1l = 7 028 Augo l = 7 e57
8 =14 1.60 8 =14 013
15 =21 1.49 15 =21 28
22 = 28 71 22 =28 03
29 b 31 915 29 = 31 o bt
Total 4e23 Total l.41
Normal Re54 Normal 2052
Sept 1 = 7 037 Sept 1 = 7 05
8 = Jl;, 028 8 M 923
15 =21 016 15 =21 . 006
22 = 28 1@08 22 = 28 005
29 = 31 = 29 =31 013
Total 1.84 .Total 052

Normal 2.19 Normal 217



