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SUMMARY

(1) The average yield from potato seed pieces of
cqual size, was 5.55 bushels per acre, higher when seclect
tubers were used for seed than when “culls” were used for
seed. Page 103.

(2) Thus the present bulletin furnishes quantitative
data, supporting the theory that the use of culls for seed,
will cause a variety of potatoes to “run out”, the effect be-
ing measurable in the first generation. Page 103.

(3) The present Bulletin enforces the conclusion of
Bulletin No. 140, namely yield per acre definitely is in-
fluenced to vary definitely with increase in size of seed
piece. Page 107.

(4) TFor the highest yield of the finest tubers, use
select seed potatoes. Page 108.
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SELECTION AND PREPARATION OF SELED POTA-
TOES—SIZE OI' SEED PIECE AND
BUD VARIATION.

By A. N. Hume, Agronomist and Superintendent of Sub-
stations and Manley Champlin, Assistant Agronomist
and Collaborator and *I. 8. Oakland, .\ssistant
Agronomist.

Results published in this Bulletin are a continuation
of South Dakota Bulletin No. 140. In said DBulletin, the
results of a one year experiment in comparing vields from
large seed tubers and from small seed tubers are put
down.

A given amount of seed potato tubers was divided
inte two portions, which portions were designated as
made up of (1) large, and (2) small tubers respectively,
both the large tubers and the small tubers were quartered
lengthwise, resulting in two corresponding sizes of seed
pieces, namely “large” seed pieces and “small” seed pieces.

Obviously in this instance the large seed pieces were
large because they were cut from large tubers and the
small seed pieces were small because they were cut from
small tubers. The average yield as reported in Bulletin
140 was in one instance 28 per cent greater from large
seed pieces than from small seed pieces, and in another
instance 20.4 per cent greater.

It was stated in Bulletin No. 140: “Evidently in the
present experiment the higher yield from large seed tubers
may have been due in part to the size and in part to the
heredity of the seed tubers. Suffice it to say here that for
the practical potato grower, under the conditions of this
experiment, the selection and use of only good sized seed
tubers would prove more profitable than the use of culls.

The results of the present bulletin are designed to add
sonme information concerning the relative influence which
mere size of seed piece and heredity may have had in giv-
ing rise to the greater yield secured from the large seed
pieces.

*Resigned, March, 1914
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PLAN OF EXDPERIMENT

In order to secure information which shall discrim-
inate between the two factors suggested, namely, heredity
of seed piece and size of seed piece, it was necessary to
plant five separate kinds of seed pieces as follows :

(1) Seed picces of a given size taken from selected
tubers.

(2) Need pieces of this given size taken from small
tubers or culls.

(3) Small seed pieces cut from tubers of a given size.

(4) Medium seed pieces cut from tubers of a given
size.

(5) Large seed pieces cut from tubers of a given size.

Two varieties of seed tubers were employed, namely,
[Farly Ohio and Carmen No. 3. In the above classification
into kinds of sced tubers, these called selected tubers in
the case of Iarly Ohio weighed 6.15 ounces each, as an
average.  Those called selected of Carmen No. 3 tubers
weighed 840 ounces cach as an average. The Early Ohio
cull tubers weighed 1.88 ounces each as an average and
the Carmen No. 3 culls weighed 2.08 ounces cach as an

average.

Irig. I.—Ilarly Ohio seed pieces from “Cull” and

)

“Large” tubers. The culls are on the left, and the large
tubers on the right.  Each seed piece has but one eye.
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IFig. 2—Carmen No. 3 seed pieces from “Cull” and
“Large” tubers. The culls are on the left, the large tubers
on the right. Each seed piece contains but one eye.

The seed pieces of both first and second kinds in the
classification above were all of a given size, namely, .42
ounces. They were all removed from the sced tubers,
of whatever kind or variety, with a small hand circular
knife or “skewer” adapted for the purpose.

BUD-VARIATION AND YIELD

Obviously yields from potato tubers of the first and
second kinds, when compared, would give information up-
on the influence which different seed tubers might have
upon yield, regardless of size of seed piece itself—this for
the reason that the size of the seed piece was the same in
all cases. The following table summarizes the yields of the
rows planted alternately with the first and second kinds
of sced pieces respectively, i. e. with (1) seed pieces cut
from selected tubers and (2) seed pieces cut from culls.
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TABLE L

Comparison of Yields From Seed Pieces Taken From (1)
Selected Tubers and (2) Culls.

B .85
07 e g R 7 )
Ly 22 |82 Eg s
s 5 -l R s g 55989
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o Nog 39 35 > o0
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== | E. Ohio ....... | 1.88 | 5.50b 3 ) iak 27255l
== | E. Ohio ....... | 6.15 | 7.3 ! 97.3 | 20.0
3 | Carmen No. 3..| 2.08 ! 6.3 I 840 7
~ 4 | Carmen No. 3. | 8.40 | 65 | 8.6, ] A
5 | E.Ohio ..... L. 188 | 9.1 [yt | ]
6 E. Ohio ....... i 6.15 | 7.6 s =200
7 | Carmen No.3..| 208 | 68 | 90.% |
~ 8 | Carmen No. 3..| 8.40 | 8.0 |~ 106.7 | 16.0
) | E.Ohio .......| 1.88 | 8.8 [REI1174 |
~ 10 | E. Ohio ....... 615 | 8.3 | 110.7 | —66
ol | Carmen No. 3.. 2.08 8.0 [ 106.7 | T
12 | Carmen No. 3.. 8.40 8.5 | 113.3 | 6.6
13 | E.Ohio .......| 1.88 | 10.8 | 144.0 |
14 | E.Ohio .......| 615 | 123 | 1640 |  20.0
T 15 | Carmen No. 3..| 2.08 | 10.0 | 1333 |
T 16 | Carmen No. 3..| 840 | 95 | 126.63 | —6.7
DS TOhielh: . | 1.88 | 10.2 | 136.0 I
18 | E. Ohio ....... | 6.15 | 116 | 154.7 | 18.7
Aver. | E. Ohio .......| 188 | 894 | 119.18 =
“Aver. | E. Ohio ....... | 615 942 125.60 6.42
~ Aver. | Carmen No. 3..| 2.08 .77 | 103.€
Aver Carmen No. 3. .| 8.40 8.12 108.35 4,65
General Average ......... | | 5.53

From the above table certain facts may be deducted

as follows:

(1)

Out of a total of nine pairs of rows, yields of

six gave differences in favor of the use of selected seed
tubers even though the seed pieces were of equal size in

all instances.

(2)

The three exceptions were not all of one variety.

(3) The average of all Early Ohio rows planted from
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selected seed was 6.42 bushels per acre greater than the
average of all rows of the same variety planted from culls.

(4) The average of all Carmen No. 3 rows planted
from large tubers was 4.65 bushels per acre greater than
those planted from culls.

(5) Thus the general average of both varieties indi-
cates that with seed pieces of equal size, rows planted from

large seed tubers yiclded 5.53 bushels per acre higher than
rows planted from culls.

S1ZE OF SEED PIECES

According to the results reported in South Dakota
bulletin No. 140 and of similar experiments conducted in
other states, large seed pieces have produced increased
yvields over small seed pieces. In the present experiment
the effort was made to eliminate all other variable factors
than the one in question.

[t was desired to find out whether, all other things
equal, increase in size of seed piece increases yield, and if
80, how much.

In order to arrive at the conclusion, the three kinds
of seed pieces, 3, 4 and 5, were used as numbered under
the Plan of Experiment.

The method of preparing (1) small, (2) medium, and
(3) large seed pieces was as follows:

A medium sized tuber was selected and a single eye
seed piece extracted with a circular knife. Such a seed
piece would, therefore, be similar to the others extracted
with the same instrument, and would weigh .41 ounces.
After taking this first seed piece, the same tuber was cut
into halves lengthwise. The half from whence the first
small seed piece had been taken was then cut crosswise
into quarters and the quarter from whence the first seed
piece had been extracted was discarded. The quarter re-
maining was used for a medium sized seed piece, and the
half remaining was used as a large seed piece.



[Fig. 3—Iarly Ohio small, medium and large seed
picces from identical tubers.

Ifig. 4—Carmen No. 3, small, medium and large seed
picces, from identical tubers.

Thus one small, one medium and one large seed piece
were taken from a single tuber.  This provided that the
same set of tubers furnished all three kinds of seed pieces
used, namely, small, medium and large. Thus the heredity
of all three kinds of seed was the same so far as the selec-
tion of tubers was concerned.

In order further to provide for only one “variable”
the medium and large seed pieces were pared in such a
way as to remove all eyves but one in each seed piece. Thus
the effect was to provide that there should be no differ-
cnce in the number of eyes on the several seed pieces, only
one remaining on cach. It is the belief ¢f the writers that
the process used in removing the extra eves was not in all
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cases successful. Apparently the paring or cutting may
not have been deep enough. In any event, after the vines
had made their appearance, it was found that the num-
ber of stools was greater where medium sized seed pieces
had been planted than small, and still greater where large
had been planted. It would seem that this may have
been due to insufficient extraction of extra eyes. The
writers mention this as a matter of fact. They do not
know that it vitiated the general results of the experiment.

The rows of small seed pieces, medium seed pieces
and large seed pieces were planted successively. In all cases
they were one rod in length and the same number of hills
was used in all instances. Therefore, the increase in total
weight of seed used in case of all rows planted with med-
ium and large seed pieces was directly proportional with
the size of seed pieces.

Two varieties were employed, namely, Early Ohio and
Carmen No. 3. The following table summarizes the re-
sults secured from the several rows planted with the kinds
of seed pieces just described.
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TABLE II.

Yields P'roduced by Seed Pieces of Varying Size, Namely
Small, Medium and Large.

o &
s~ o et
@ g i &
o 3 ] < P o
o 2l & S [ g g o E EX
z ° - 53 25 2E5
5 %3 W o R o S 9,
g0 D O ) i D 59%
9 < 3 o =B 0 &b o
M~ zZ > B 2 < ° M | Hou
19 | Carmen No. 3..| .38 12.6 | 168.0 |
20 | Carmen No, 3..| 210 | 19.8 | 264.0 | 96.0
21 | Carmen No. 3..| 4.40 | 211 | 280.0 |  112.0
) | oo o e A e 2 7 -
2SR 1.40 | - 18.6 | 2443 | 99.6
24 | 2.66 | 21.0 | 280.0 | 135.3
25 | Carmen No. 3..| .38 | 10.1 | 134.7 |
26 | Carmen No. 3..| 2.10 |  19.1 | 2547 | 120.0
T 27 | Carmen No. 3..|  4.40 | 213 | 284.0 | 149.3
28 I ONE soaoaas | .35 | 13.8 | 184.0 |
29 | E. Ohio ....... | 1.40 | 201 | 268.0 | 84.0
30 | E.Ohio ....... | 2.66 | 23.0 | 306.6 | 12276
31 | Carmen No. 3..| .38 | 14.6 |  194.3 |
32 L[ SCarmeniNo 3.0 | Eh 2. 0L (it 22 bl 20 A O [ |o0y
33 | Carmen No. 3..| 4.40 | 248 | 330.7 | 136.4
03490 [ B Ohiol ..., [Eae 73500 | LeE1c e B2 2. 24T |
360N E IOhiol Err | 1.40 | 229 | 305.3 | 826
O S ORE0Y ket | 2.66 | 232 | 309.3 | 86.6
Aver. | Carmen No. 3..| 38 | 1243 | 165.66 | a
“Aver. | Carmen No. 3..] 210 | 20.40_ [ 2709 | 105.24
“Aver. | Carmen No. 3..| 440 | 2240 | 298.23 | 132,57
"~ Aver. | E. Ohio ....... | 35 bl g 128 O M (R 1S S SR SR 8
AV e [ ORI s r LT | 1.40 [ 20.53 272.63 | 88.73
~ Aver. | E.Ohio .......|  2.66 |~ 22.4 29859 | 114.79
General Aver. Small ...... | [ 1314 | 174.13
General Aver. Medium ....| | 20.46 | 271.71 96.98
General Aver. Large...... | | 2240 | 298.59 | 123.86

DEDUCTIONS FROM TABLE II.

The figures of Table II. may be generalized as fol-
lows:

(1) In every instance of this experiment testing the
relative productiveness of small, medium and large seed
pieces, the difference has been pronounced in favor of the
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large seed pieces.  Moreover, the increases in production
have varied directly with the increases in size of seed
picces. '

(2)  I'rom Iarly Ohio seed, the average vield {rem
seed pieces of .35 ounces was 183.8 bushels per acre. The
use of seed pieces weighing 1.40 ounces as an average pro-
duced a vield of 272.53 bushels, an increase of 4827 per
cent. The use of seed picces of 2.65 oances weight produe-
ed an average of 288.59 bushels, and increase as compared
with the use of small seed pieces of 70.8 per cent.

(3)  With Carmen No. 3 seed, the use of seed pieces
of .35 ounces weight produced an average of 165.66 bush-
cls. The use of seed pieces of 2.10 ounces weight produc-
ed Z76.90 bushels per acre, an increase of 105.24 bushels
or 63.5 per cent. The use of seed picces weighing 4.40
ounces produced 298.23 bushels per acre, an increase as
comipared with the yvield from small seed of 132.57 bushels,
S0 per cent.

(4)  As a general average, small seed yielded 174.73
bushels per acre. Medium seed vielded 271.71 bushels, an
increase of 55.5 per cent. The use of large seed pieces
produced 293.59 bushels per acre, an increage of 123.86
bushels or 709 perr cent, as compared with the yield from
small seed.

(5)  As a general average, the use of medium sized
seed picces (quarters) produced 271.71 bushels per acre.
Large seed pieces (halves) produced 29859 bushels per
acre; an increase of 26.9 bushels per acre or 9.9 per
cent in favor of use of halves instead of quarters.

RELATIVE INFLUENCE OF CULLS AND SELECTED SEED UPON
TYPE AND SIZE OF PRCGENY

A total yield of tubers is a factor of prime import-
ance in potato growing. It is, however, a matter of great
importance that tubers produced, whatever their total
weight, shall be of a usable type. It is practically and
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scientifically important to have actual data for answering
the question whether use of culls for seed tends to the de-
terioration of the type of tubers produced.

Accordingly the writers made a comparative study of
the type of tubers produced from (1) cull seed and (2) se-
lected seed. In this comparison the seed pieces themselves
were the same size from both the cull seed and the selected
seed.

The data were collected by means of arranging the
individual tubers harvested from the (1) culls and (2)
selected seed into an  array according to the several
weights.  This method of making an array is illustrated
on Pages 26 and 28 of South Dakota Dulletin 140. In the
present bulletin arrays are not copied, but results are sum-
marized.

In the following Table No. 3 is presented a summary
of the weights of individual tubers harvested from equal
sized seed pieces from (1) cull seed and (2) selected seed.

TABLE III.

A Comparison of Frequencies and Weights of Tubers Pro-
duced From (1) Cull Seed and (2) Selected Seed.

Tubers produced from Tubers produced from
Weight of culls selected seed
(0z.) .
p’i“c&%g(;gd Frequency || Frequency
Frequency times value Frequency times value
% | 58 |  26.5 i 56 1 28.0
il | 89 | 89.0 Il 73 | 73.0
2 | 97 | 1940 M= T TS 188. D=
PG P S G T 183.0 I 46 | 1380
4 | 39 | 156.0 Il 59 | 2360
5 | I L 70,5 [ 33 | 165.0
G | 18 Tl 108.0 I 19 | 1140
(s e I T TO R e 50 = I ] | 49.0
BT T | S 6 10 MR | T | 320
9 | 4 60 Il 2 [ IB0X
10 | R EY - " Il 2 ] 20.0
11 | B | Il | =
12 | S| 36.0 ] 7 1z 24.0
Total | 403~ | 10605° || 397 i~ 1085.0

In the above table the word Frequency means the
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number of the total population, i. e. number of tubers
weighed which possess the given weight. Frequency times
value means the product of the number times the weight,
and is therefore the total weight of all the tubers possess-
ing the given weight.

The type of tubers of greatest frequency weighed two
ounces, both the product of culls and the product of select-
ed seed. That means that the “type” of these particular
tubers weighs two ounces in each instance.

Moreover, the proportion of tubers in the two in-
stances which adhere to the type is nearly the same from
selected seed. A large proportion of the total number of
tubers produced weighed four and five ounces. Four
ounces is considered as the weight of very desirable market
tubers.

It appears that of a total of 403 tubers produced from
culls, 261 weighed 2 ounces or more—64.8 per cent. Out
of a total of 397 tubers produced from selected seed, 268
weigh 2 ounces or more—67.5 per cent. 2.6 per cent more
tubers from selected seed are of useable size, than of those .
from culls. Such a difference is small, but it is measur-
able. It resulted strictly from difference in kind of seed
and not from size of seed pieces. It seems fair to call it
a result of bud variation. Such a conclusion is in line
with South Dakota Bulletin No. 140, p. 31, and additional
thereto, in that the conclusion here stated relates to an ex-
periment with but one “variable,” namely size of seed
tubers.

The total weight of 403 tubers produced from ‘“culls”
was 1060.5 ounces—2.63 ounces as an average. The total
weight of 397 tubers produced from selected seed was 1,085
ounces—2.73 ounces as an average. This difference in size
of individual tubers of 0.10 ounces is small, as would be
expected, but it indicates that the beneficial effect of using
selected seed tubers is actually measurable in the individ-
ual tubers produced. This again is in line with and addi-
tional to Bulletin 140, pp. 30 and 31.
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DEDUCTION FROM TABLE

(1) Under the conditions of this experiment, the use
of sizeable seed produced a greater proportion of potatoes
of desirable size than the use of culls. The type of potatoes
produced from culls used as seed is measurably smaller, in
the first generation than those produced from selected seed
tubers. The results of this experiment furnish quantita-
tive evidence that the use of “culls” for seed causes pota-
toes to “run out.”

(2) Not only is the type of tubers produced from

-selected seed larger than from ‘“culls”, but also the aver-

age weight of tubers produced is greater.



946.

U

9I9%
105.
106.
A0F
108.
109.
110.
11l

il el
114.
115.
116.
(LSINTe

125.
126,

197

128.
129.
130.
115515
132.

194

135.

136.
137
138.
139.
141.

142.
143.
144.
145.
146.

147.
148.
149.

150.
151.
152.
153.

154.

112

AVAILABLE BULLETINS

Forage Plants and Cereals at Highmore Sub-Station.

Speltz and Millet for the Production of Baby Beef.

Macaroni and Durum Wheats. A continuation of Bulletin 92.

Stock Foods for Pigs.

Sugar Beets in South Dakota.-

Sheep Scab.

New Hybrid Fruits.

Rusts of Cereals and other Plants.

Progress in Variety tests of Oats.

A Study of South Dakota Butter with Suggestions for Tm-
provement.

The Killing of Mustard and other Noxious Weeds in Grain
Fields by the Use of Tron Sulphate.

Progress in Variety tests of Barley.

Digestion Coefficients of Grain and Fodders for South Dakota,

Renort of Work for 1907 and 1908 at Highmore Sub-Station.

Acidity of Creamery Butter and its Relation to Quality.

Svegar Beets in South Dakota.

Milk Powder Starters in Creameries.

Fattening Steers of Different Ages.

Alkali Soils.

Rreeding and Feeding Sheen.

Progress in Wheat Investigations.

Growine Pedigreed Sugar Beet Seed in South Dakota.

Some New Fruits.

Scabies (Mange) in Cattle.

Effects of Alkali water on Dairy Products.

More Winter Dairying in Snnth Dakota.

Trials with Millets and Sorghums for Grain and Hay in South
Dakota.

Fattening Pigs.

Wintering Steers.

Hog Cholera.

Soil and Crop and Their Relation to State Building.

Co-operative Tests of Alfalfa from Siberian and European
Russia.

Sugar Beets in South Dakota—Results to Date.

Roughage for Fattening Lambs.

Preliminary Report on the Milking Machine.

A Report of Progress in Soil Fertility Investigations.

Some Varieties and Strains of Wheat and their Yields in
South Dakota.

The Effect of Alkali Water on Dairy Cows.

Corn Silage and Mill Products for Steers.

Some Varieties and Strains of Oats and their Yields in
South Dakota.

Weeds.

Trials with Sweet Clover as a Field Crop in South Dakota.

Testing and Handling Dairy Produects.

Selecting and Breeding Corn for Protein and Oil in South

Dakota.
The Pit Silo.



	South Dakota State University
	Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange
	11-1914

	Selection and Preparation of Seed Potatoes -- Size of Seed Piece and Bud Variation
	A.N. Hume
	Manley Champlin
	I.S. Oakland
	Recommended Citation


	AES B-155 001
	AES B-155 002
	AES B-155 003
	AES B-155 004
	AES B-155 005
	AES B-155 006
	AES B-155 007
	AES B-155 008
	AES B-155 009
	AES B-155 010
	AES B-155 011
	AES B-155 012
	AES B-155 013
	AES B-155 014
	AES B-155 015
	AES B-155 016

