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UNITED STATES DEPARTMENT O AGRICULTURE
WASHINGTON, D. C.

SOURCE, CHARACTER, AND TREATMENT GF POTATO SETS

By WriLLtax Stuarr, Horlicaltwrist; W. C. KEnsmuxspsen, Adssociele Horlicul
turist; P, M, Losnarp, dssistané Horfiewtturist; aml G, W. DeEwEeY, formerly
Agsistant Horticulturist, Offive of Horticulture, Burcan of Plant Industry
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SOURCE OF POTATO SETSt

In the ensuing study of the literature pertaining to comparisons
that have been made by various investigators who have considered
the relative merits of apical and hasal scts of potatoes for seed and
the advisability of using overgrown tujers for this purpose, it is
the aim of the writers to state briefly their more important findings.
No attempt is made to present an exhaustive study of all published
data, but rather to indicate some of the outstanding results that have
been ohtained.

COMPARISON OF APICAL AND BASAL SETS

The relative value of the apical and basal portions (seed and stem
ends) of potato tubers for seed purposes has served as a basis for
numerous studies, both in this and in foreign countries to determir.e
which portion of the tuber will ordinarily produce the larger yielc.
Some growers are so firmly convinced that the seed or apical end of
the tuber is undesirable for seed purpeses that they clip it off and
discard 1t. Another group of growers are equally convinced that

1By Willlam Stuar® and . M. Lombard.
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the seed end is superior to the stem end for planting. These different
Viewpomts have been responsible for repeated efforts to demonstrate
the superiority of one over the other.

FREVIOUS EXPERIMENTAL EVIDENCE

One of the earliest statements regarding the relative value for
seed purposes of apical and basal sets which has ceme to the attention
of the writers is found in Wilson’s book on farm crops (47, p. 41)®
in which he says:

A difference has also been observed in the germinating powers of sets et
Trom different paris of the tuber; that those taken from the rose end or upper
part [apieal] produce more vigorous plants and ripen earlier than those taken
from the center or from the opposite extremity or heel [basal], as it is com-
monly termed. ’

Experimental evidence does not always sustain this statement, us
may be noted from the following examples cited:

Tatt (37, p. 190-193) obtained larger yields from scts taken from
the middle portion of the tuber than from either apical or basal
sets. The basal sets slightly outyielded apical sets. In the follow-
ing year his report (38, p. 180) again shows larger yields from sets
taken from the middle portion of the tuber, but there is a slight
increase from apical over basal sets.

From a preliminary study of this question Alwecod 3, ». I7).
toncludes that © the stem end, middle, and sced end eyes show about
equal vitality under equal conditions.” This statement is well sup-
ported by that of Speer {42), who says:

Althongh T have condueted hundreds of potuto experiments I have never
neticed anything that wonld indicute that one end of 2 thoroughly ripe tuber
is better for sced than Uie other end.

Rather extensive studies with seed pieces from four parts of the
tuber, embracing the apex, ncar apex, near base, and base, by
Arthur (7) showed that, theoretically at least, the vigor of the
eyes cecreases in a definite series from the apical to the basal
portion of the tuber.

Troop (39) found that the apical sets pave & much larger propot-
tion of large tubers than buasal sets. The results of a study of
apical and basal sets for seven years reported by Sanborn {31)
showed an average acre yield of 168 bushels from the apical sets
and 148 bushels from the basul sets, a difference of 20 bushels in
favor of the former.

In a Iater report from Utah, Richman (29, p. 4) reports a yield
of 358 pounds of primes und 120 pounds of culls from apical sets
and 388 pounds of primes and 142 pounds of culls from basal sets.
This represents an increase of more than 8 per cent of primes and
of more than 18 per cent of culls, a total gain of 14.5 per cent, in
favor of basal sets.

Experimental studies by Halsted (77) with the Early Rose,
American Giant, and Rural New Yorker No. 2 variuties gave the
results shown in Table 1.

* Reference iy made by nuwber in itnties to ** Lileratute chted,™ 1 28,

-
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Tanen 1.—Yiclds of polatver from apicel, midile, and basal scls, as reported by
Hulsted

Comparstiva yield {pounds)

Variety
Middie | Basal
sots sels

Early Roso.. X 55.5
Amwricsn Ot AT ! 31
100, 5

LE7

T a subsequent report Flalsted (78) presents a somewhat more
detailed account of further studies on the behavior of apical, central,
and basal sets planted in alternate vows. Jach set was cut squarely
across the tuber and the totals of the sets in each group were of
equal weight. During the first four weeks there was a noticeable
(ifference in the size of the plants, those from the basal sets bein
decidedly smaller than those from apical or central sets. This dif-
ference, however, disappeared as the season advanced, and in August
all were alilke. The yield from the apical sets was 85.2 pounds, from
the central sets 110.1 pounds, and from the basal seis 92.8 pounds.
These data again show a Iareer yield from the middie portion of the
tuber than from either the apical or the basal sets, but are not in
accorrd with those previously reported in respect to yield from apical
and basul sets in that their positions ave reversed, the basal sets in
this case outyielding the apical sets,

Close and White (70, p. 162-163) tested the relative merits of
apical and basal sets of two varieties and obtained larger yields from
the upical scts, the differences in acre yields being respectively 22
and 19 bushels when Maine-grown sced was used and 44 and 24
bushels froem home-grown seed.

Appleman (5), on the other hand, obtained diametrically opposite
results from Close and White, but with less marked differences in
yield. Fis data show a better stand from apical sets, 83.4 as against
82 per cent from basal sets. The yield. however, is greater from the
basal sets, 216 as aguinst 208 bushels. YWhen calculated to a perfect
stand the figures are 263 to 243 bushels per acre, a difference of 20
bushels in favor of basal sets.

A S-year study of the relative behavior of apieal and basal sets
from 21 varieties by Myers (22) indicates & greater yield from apical
sets. Mycrs stutes that the tubers used were all from pedigreed cul-
tures and that the sets were cut horizontally and tritamed to approxi-
mately the same size, in ovder, as he states, to eliminate any differences
that might result from different-sized seed pieces. The 5-year average
yield from apical sets was 1594 bushels and that from the basal
sets was 132.4 bushels, o difference of 27 bushels in favor of the apical
sets. It is further stated that tn not a single variety did the basal
sets outyield the apical sets.

DEPARTMENT INVESTIGATIONS

Althongh a preliminavy study of the relative value of apical and
basil sets was made by the Office of Horticulture of the United States




.

4  TECHNICAL BULLETIN 5, U, 8. DEPARTMENT OF AGRICULTURRE

Department of Agriculture in 1913, it was not until 1915 that serious
attention was given to the subject. The experimental data which
follow are based on studies of the relative mevits of apical and basal
sets at the Virginia Truck Experiment Station, Norfolk, Va., in 1915,
1916, and 1917, and at Presque Isle, Me., in 1917 and 1918. The Irish
Cobbler variety was used at Norfolk and the Irish Cobbler and Green
Mountain at Presque Isle. The seed stock used in all of the experi-
ments, with the exception of 1916 and 1917 at Norfolk, consisted of
3-ounce and 4-ounce tubers. In the 1916 experiment at Norfolk
tubers weighing 2, 3, 4, and 5 ounces were used, and in 1917 only
3-ounce stock was employed. In cutting the tubers cave was exer-
cised to divide them horizontally into as nearly equal weights as
possible, the two halves of cach tuber being planted in adjoining rows.

EXPERIMENTS AT NOEFOLK, VA,

The data presented in Table 2 include the results from 114, 2, and
214 ounce sets; that is, from tubers weighing, respectively, 8, 4, and
5 ounces. The data given represent the number of sets planted, the
percentage harvested, the average number and wetght of tubers per
set, the average number and weight of primes {market-sized tubers)
per set, and the computed acre yiclds of primes and total yield. It
will be noted that comparison of sets otp different sizes is possible
only for the years 1915 and 1916, in both of which 134 and 2 ounce
sets were planted.

TABLE 2—Bchavior of apical and basal scis of Irish Cobdler poteloes at Norfolk,
Va., in 1043, 1916, and 1917

Sets Tubers praduced per sot A W;‘i‘fﬁj“m
Season and kind of sets Primes Total
Har- .
Planted vested | Aver- | Aver- | dver | Aver. | Frimes Total
age age nge 0
nuniber waﬁ;l:t nuinber w:fghr.
Bpason of 1815: - Nurmber Pﬂi'} gcgt . Paun{}; % Founds | fuskels Bruﬂc!;
Aplent o oo 565 R 7. L59 | 245, 1% 293
1}4-gunce 5"‘5{1_.".“11_--_ | oaes oA | 447 | C2r{ s2e) pra| 2ol 29503
oun ts npival. .- o D 1IN 4.07 1.35 8¢ LGo ) 267 oA 3
~URCE AL bl i W8 4.90| L3l B8 Lot} cehs| 06l
n of 1916: e 200 005 1, 78 &3 0, 74 24 | 30 5. L
Y 1) LEh S P L & 4, 7 i, ), 7 p
o T RHE R IRE HE
el fmplenl. , 5, 3 10, - . .
- HEH GRS
. apieni. i & HNL 200 121 5 . .
2¥gouncs "°‘s{b|m| we.0| Eeo| 100 1mos| 255 L8| 2422
Season of 1917: seal o0 " N 5.0
FITEL L) P 0o woo | 2.5 75 27| Loo| 1250} 10D
Vgounce E“"'S{bu.ml ______________ w0 | woef wm 00| A57] Ll wse| 213
Avernge | Meounce seis, 101
enlo o S8R 3 .5 307 1.3 802 1.66 | 2254 288 [
Pasal. 384, ¢ wae] 420 1L3] L0 LT 22.8| 0L
Averuge 1 -aun
Apiclo .. __ w5 w2 467 LSs| RT0] LRe| 275.5| a2
Bl oo AL 5 .3 4.8 1.53 4.7 1.95 [ 208.% L2
Avernpge 2-0unee sels, WLF and 19t0:
MO e camem e 2l 5 08 & 5. 08 1.7 067 2051 2000 A, 4
Basnloc oo el w5 MWED A M L72| 988 | 2.08[ 2003 3624

1 The 2-yitar avarage is givetl for compurison with 2-ounes suls of same years,




SO0URCE, OHARACTER, AND TREATMENT OF POTATO SETS 5

Notwithstanding slight seasonal differences in the behavior of
apical and basal sets, the average production of the 134-ounce basal
sets slightly exceeds that of the corresponding apical sets both in
number and weight of tubers per set. This statement holds good:
as to primes and total yield, “The total aversge acre yield from
apical and basal sets was 286.1 and 30L.9 bushels, respectively.

A comparison of the 2-ounce set data for 1915 and 1916 shows a
similar behavior of the apical and basal sets with the exception
that the average weight of the primes per set was approximately the
satie. The total average acre yield was 359.4 and 362.4 bushels,
respectively, from apical and basal sets.

In the 1-year comparison of 2l%-ounce apical and basal sets the
data show & slight advantage in number of tubers per set in favor
of the apical sets with an equally small difference in average weight
of the tubers in favor of the basal sets. Although the average pro-
duction of primes per set was identical, there was a slight difference
in weight in favor of the apical sets. This difference is reflocted in
the avernye yield of primes per acre, the apical sets yielding at the
rate of 342.1 bushels as against 331.6 bushels by the basal sets.

A comparison of the average performance of 14-ounce and 2-
ounce apical and basal sets for 1915 and 1916 shows that the larger
sized sets produced the larger crop. In these two seasons apical sets
p}'ci(clluced & larger yield of primes and a slightly smaller total
yield.

EXPERIMENTS AT PRESQUE ISLE, ME.

The data from Presque Isle represent a comparison of apica) and

basal sets of the Irish Cobbler and Green Mountain varieties for the
years 1917 and 1918 in which 3-ounce and 4-ounce tubers were used.
‘The data given in Table 8 are similar to those in Table 2 except
for the additional set of data on the average number of stems per
set. Aside from the fact that a smaller number of sets were used
than in the Norfolk experiment, the data in all other essentials repre-
sent similar observations. Although the percentage harvested is
not quite as high as in the Norfolk studies, it in no case fell below
06.3 and in 7 out of 14 cases was perfect.

In 1917 the 1l4-ounce Irish Cobbler basal sets produced a larger
average number of stems per set than did the corresponding apical
sets, whereas the 2-ounce apical sets produced a larger number than
the 2-ounce basal ones. In 1918 both the 114-ounce and 2-ounce
basal sets produced a larger average number of stems than the apical
sets.

In 1917 134-ounce apical and basal sets of the Irish Cobbler aver-
aged about the same number of tubers per set, but there was a
difference of 2.32 tubers per set in favor of 2-ounce apical sets.
In 1918 the 134-ounce apical and basal sets averaged 7.56 and 8.13
tubers per set, respectively, a difference of more than half a tuber
per set in favor of basal sets. In the case of the 2-ounce sets the
average number of tubers per set was 9.89 and 8.82, respectively, a
difference of 1.07 tubers in favor of apical sets.

Comparison of the average welght of tubers produced by the
11%5-ounce apical and basal sets in 1917 and 1918 indicates a slight
advantage in favor of the basal sets, whereas the reverse was true
in regard to 2-ounce sets.
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TasLy 3.—Behavior of apical end bLuasul sets of Irigh Cobbler and Creen
Mountain potatocs at Presque Isle, Me., in 1917 and 1918

Averago sere

Sets Tuabors produced per set vield

Vorlety, serson, and kind Primes Tatai
of sets Avor-
Plnnti:d‘ Hae | fage i Primes

vested mumber! Aver- | Aver- | Aver- | Aver-
“uhml’sf age age nge opEn

; munherf. welgitd inumber weight
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Sepson of YUT: i Nrnber|
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The average number of primes from 1i4-ounce sets in 1917 and
1918 was greater from the apical than from the basal sets,

A clearer idea of the relative merits of the two classes of sets is
obtained from the average acre yield than from the analysis of the
preceding data.

In the production of primes per acre the 114-ounce basal sets out-
vielded the apical sets in both 1917 and 1918 by 6.2 and 28.9 bushels,
respectively.  The 2-ounce apical sets, on the other hand, outyielded
the corresponding basal sets by 8.7 and 3.2 bushels, respectively. In
total yield per acre the 134-ounce basal sets showed increased yields
of 7.9 and 16.6 bushels, respectively, over the apical sets.

The average production of primes for the two seasons 1917 and
1918 from the 134-ounce apical and hasal sets shows a gain in favor
of the basal sets of 15 bushels per acre. A similar comparison of
the 2-ounce apical and basal sets shows a gain of 6 bushels per acre
in favor of the apical sets. In total yield the 114-ounce basal sets
produced 12.2 bushels per acre more than the apieal sets, whereas
the 2-ounce apicul sets yielded 25.4 bushels more than the basal sets.
The significant feature of these data is the consistently larger yields
from the 1l4-ounce basal sets and from the 2-ounce apical sets,

In trinls with the Green Mountain variety, 3-ounce tubers were
usecd in 1917 and 3-ounce and 4-ounce tubers in 1918. The data
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indicate responses from apical and basal sets different from those
in the case of the Irish Cobbler variety. Comparison of the aver-
age number of stemns and tubers per set shows a larger average
number from the apical sets. Taking the 2-year average, the apical
sets gave 2.63 stems and 7.92 tubers per sef, and the buasal sets
averaged 2.23 and 6.69. The average weight of primes from 1%4-
ounce apical and basal sets for the two seasons 1917 and 1918 was
0.96 and 0.925 pounds, respectively. A comparison of the average
total ncre yield also favors apical sefs, the figures being 242.95
bushels as against 923.75 bushels. These results would seem to indi-
cate n diffevent varietal response from apical and basal sets. It
would also appenv that apical and basal sets from 4-ounce tubers
responded diill'erently from those of 3-ounce tubers.

SUMMARY OF RESULTS FROM AFPICAL AND BASAL SETS

A study of the literature cited indicates many disagreements in
yields from apical and bnsal sets. It is therefore doubtful whether
there is any real difference in their value for sced purposes. The
results obtained by Myers (22), however, are worthy of careful con-
sideration on accdunt of the evident care exercised in cutting the
sets to an even weight.

In the Norfollk experiment the 3-year average yield of primes
from 1lh-ounce apical sets was less than from basal sets. This
statement also holds good with respect to total yield. Comparison
of the 2-ounce apical and basal sets shows a slight increase in yield
of primes from the apical sets, but with the advantage in fuvor of
the basal scts in total yield.

Somewhat Iarger differences in yield from 1%4-ounce apical and
basal Irish Cobbler sets were obtained at Presque Isle. The basal
sets outyielded apical sets by 15 bushels per acre in the case of
primes and by 12.2 bushels in total yicld. Apical 2-ounce sets gave
1 somewhat Iaveer yield of primes than basal sets and & considerable
gain in total yield.

Both 114-ounce and 2-ounce apical Green Mountain sets outyielded
hasnl sets.

The data as n whole seem to indicate that as the weight of the set
increases there is u greater response from the apical than from the
basal sct.

CCMPARISON OF SETS FROM NORMAL AND OVERSIZED TUBERS

UTILIZATION OF LARGE TUBERS

Owing to the almost universal prejudice of seed-potato buyers
against oversized tubers, there is little demand for this class of stock
other than for tuble ov starch purposes. In fact when there is an
oversupply of potatoes the ontlet for overgrown tubers is largely
confined to hotel, restaurant, or dining-car demands for the “big
baked potato.” Tt is & matter of some economic importance, there-
fore, to find out whether the grower’s prejudice against large tubers
for seed purposes is based on sufficient evidence to justify it. In
other words, are oversized tubers likely to produce a crop inferior
to that grown from normal-sized tubers? 1Is therc sufficient justifi-

»
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cation to warvant a discriminatory ruling by most State seed certifi-
cation inspection services whereby only a relatively small percentage
of tubers exceeding 12 ounces in weight are tolerated in properly
graded seed stock? It is not the purpose of the writers to determine
whether such a ruling is desirable or undesirable, but rather to pre-
sent the results of a comparative study of the relative merits of
equal-weight sets taken from normal and oversized seed stock.
DEPARTMENT INVESTIGATIONS )

In 1922 the Office of Horticulture undertook a study of the rela-
tive merits of normal and oversized tubers of the Irish Cobbler
and Green Mountain varieties. The method followed was first to
remove all the overgrown tubers from a given lot of stock and then
to nse the remnining fubers for the normal-sized tuber source, Tt
was assumed that the stock from which the overgrown tubers were
removed wonld very closely approximate the average commercial

g, 1——Irish Cobbler potators: Tubers of normal size ln crate A, overslzed tubers in
erite It

lot of seed potatoes. The tubers selected from each lot thus separated
were weighed in grams in order to furnish data for estimating the
varintion in the guantity of seed required o plant a given acreage.
As might naturally be expected, the average weight of the tubers
varied from year to year during the 3-year period of (he test.

A fair idea of the general run of both sizes of seed stock may be
obtained from Figures 1 and 2. All sets were cut to 2 ounces. In
1924 all eyes but one weré removed from each set in order to assure
a greater degree of uniformity in the number of stoms per set. The
data relative to the average weight of the tubers selected, the per-
centage of germination, and the average number of stems per set,
as given in Table 4, show that the average weights of the oversized
Trish Cobbler tubers in 1922, 1923, and 1924 were 1472, 16.73, and
12.2 ounces, respectively, the average for the three years being 14.6
ounces. The corresponding weights of the normal-sized tubers were
5.5, 458, snd 3.9 ounces, an average of 4.6 ounces for the three years.
In the case of the Green Mountain variety the oversized tubers aver-
aged 15.2, 13.12, and 15.97 ounces, an average of 14.8 ounces, and the

B
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normal-sized tubers averaged 7.6, 5.85, and 5.8, an average of 6.4
ouRCes.

Sets from normal-sized tubers gave a slightly higher percentage
of germination than those from oversized tubers.

Comparison of the average number of stems per set discloses
striking differences in the 1922 and 1923 Irish Cobbler data in favor
of gets from normal-sized tubers, with considerably less variation in
the case of the Green Mountain. The 3-year averages for the
former variety show a gain of more than 18 per cent in favor of sels
from normal-sized tnbers.

1. 2.—UGreen Mountaln potatoes: Tubers of nerual size in erute A, oversized tubers
in erate B

TABLE 4.—Weight of potalc tubers from which secd picces were taken,
perecitnge of gormination, and wveruge niwmber of stems wt Presque Isle,
A, ina 3-year test

Avernge \\'eight)of tubers

Avernge niumber of stems
(onunces

Cermination (per cenf) Do 86t

Varlety and size

1922 1 1923 | 1924 [3 years; 1022 | 1923 | 1024 |3 years, 1822 | 1003 | 1924 3 yesrs

Irish Cobbler:

Oversized.__...__ bz e |ons) wo| wo| esloir |t 2.8

Normal size. ... 5.5 [ 455! %0 4001096 100 100 | %08 |3.00 | 436258 334
Greop dMountnin ]

i 5.2 g2y 1507 | wsloaat roe| wol| org zazfosr| 2.8

TE | &35 &8 6400653 0] 100{ 954 254238 | 256

The yearly variation in primes (Table 5) showed the following
diflerences in the yield frem sets from Irish Cobbler oversized tubers
as compared with the yield from sets from normal-sized tubers: In
1922, 31.25 bushels more; in 1928, 17.92 bushels more; in 1924, 185
bushels less. TIn the case of the Green Mountain the average yield of
primes for the three seazsons shows the insignificant difference of 2.5
bushels in favor of sets from oversized tubers, the difference in total
yield being less than 1 bushel.

Sets from oversized tubers are evidently as productive as those
from normal-sized tubers, and in seasons when n considerable pro-
portion of the sced stock grows too lurge to satisfy commercial de-

38950°—=27 2
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mands it may be recommended for seed purposes. The chief objec-
tions that have always been raised in regard to oversized tubevs are
that there is more wastage in cutting, involving a larger quantity by
weight to plant an acre, und in addition that they are slightly more
difficult to handle and cut.

TasLe b—Comparative yields from sels taken from oversived and normal-sized
pofato tubers ut Pregque fsle, Me, in @ 3-yea: test

Acra yields {bushgls)

Variety and siza 1522 1923 ’ 1924 3-year ayerape

i
Primes; Culls{ Tolal Primesf Culls Total[Primes Cnlla| Total| Primes| Culls| Total

Irish Cohbler: ‘ |
Cvershrod. 203, 331 40, 83N TG6E 258, 75| 2303212, 03) 200,001 12 91212, 9L . 69) 25. 60,256, 38
MNormal si 172, 05) 62. 08 234, 10f 270, 83| 32 23 303. 11| 218,50 15 00:233. 50 L 471 36, 45,250, B2

Grean Alountain l
Qvorsizedl 238, 53 8250321, 08 135 &Y 50. 59,226, 66. 261. 33| 14, 33.275. 46 . 56) 40, 321277, 78
MNormal slzo Hl, STI oL 25[333. 121 175, 21| 50 —il|‘."35‘ 82] 200,83, 10, 66"2':'1.4£I| 226. | 50, ??[2?'3,80

l
CHARACTER AND TREATMENT OF POTATO SETS

The questions in regard to the relutive merits of immature seed
potatoes as compared with mature seed and of greened (light-
sprouted) potatoes as compared with ungreened seed have long
engaged the attention of potato specialists the world over. It is
generally accepted that immature seed is superior to mature seed
in vigor of plant and productiveness, and among foreign potato
growers there is a more or less general acceptance of the superiority
of greened over ungreened sets,

COMPARISON OF MATURE AND IMMATURE SEED

A study of some of the experimental data obtained from compara-
tive tests of the behavior of mature and immature seed stock indi-
cates for the most part 4 more or less marked increase in yield from
the immature sets.

PREVIOUS EXPERIMENTAL EVIDENCE

In 1906 Stewart (24, p, 74-16) reported results from a study of
the relative merits of imumature and mature seed planted in 1905,
Five varieties were harvested in an immature and in a mature condi-
tion in 1904 to provide seed for the 1905 trials. The vines of those
harvested for immature seed were still green and the skin of the
tuber was yet tender. In the case of mature seed the vines had died
down and the skin of the tuber was tough, indicating full maturity.
The average increase in yield from immature over mature whole seed
of the five varieties in 1905 was less than 6 per cent. In a later pub-
lication (35) the statement is made that Wonder was the only variety
that had shown any marked advantage from the use of immature
sced, and the suggestion is made that it is questionable whether a
grower would be justified in attempting to restore vigor to his pota-
toes by growing immature seed.
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The foregoing results ave quite different from those obtained by
Sutton & Sons in 1906 (36), in which the average increase in yield of
marketable potatoes from the immature sets over the mature was
more than 100 per cent and the gain in total yield was nearly 61 per
cent. Eight varieties were used in the experiment, but the number
of plants of each variety evown was relatively small,

ome inferesting experiments with immature and mature seed are
reported by Ramsay (25-£8). In his 1914-15 experiment he com-
pared whale wund cut sets of both immature and mature tubers. Im-
muature whole sets yielded at the rate of 207 bushels per acre and the
mature sets only 150 bushels. In the case of the cut sets there was
a much greater difference in favor of the immature sets—178.5 to
65.6 bushels. Expressed in percentages, the whele immature sets
showed an increase of 38 per cent and the cut sets more than L2
per cent. In the 192192 tests a difference of more than 41 per cent
in favor of immature seed was obtained. The following year the
increase amounted to nearly 65 per cent and in 1925 to nearly 26 per
cent. As will be noted, all these differences in favor of immature
seed ave sufficiently large to be significant.

In 1916 Vilmorin {40} reported the results of seven years of study
of immature and mature seed stock, 1909 to 1915, inclusive. Accord-
Ing to this writer the data obtained daring this period were more or
Jess conflicting, because o number of varieties gave better yields from
mature seed. I general the immature seed from the early varieties
showed more consistent larger yields than that from the late varieties.
In explanation of this result Vilmorin staies that n his opinion it
was due to the fact that well-ripened seed of the late-maturing varie-
ties was not obtained.

In a test recorded by Dunlop {I3) in which immature and mature
seed of the Factor variety were compared, the immuture seed stock
vielded at the rate of 436.7 bushels per acre und the ripe seed pro-
duced 456.7 bushels. In the following year, 1915 (74), a similar
comparison was made belween immature and mature seed of the
King Edward variety. The immature seed was dug September 9,
1914, and the ripe seed October 15, 1914, The tubers from these
two lots were sized in 1915 between a 134-inch and a 2-inch riddle.
The unripe seed yielded at the rate of 484.2 bushels per acre and the
ripe seed produced only 232.5 bushels, a difference of more than 108
per cent in faver of immature seed.

Noll (23) in 1617, 1918, and 1919 from seed harvested at weekly
intdrvals obtained the maximum yield from tubers harvested three to
four weeks before maturity. Seven harvestings were made from
the 1916 crop for the 1917 plantings. The first harvesting was made
August 22. In 1817 the first of the six harvestings cccurred August
17, and in 1918 the first of the seven lots of sced was dug August 31,
Noll states that the actual dates of digging are not so important as
the stage of maturity. The best time seems to be when the lower
leaves are turning yellow.

The experience of Helmer (/9) with immature and mature seed
was distinctly in favor of mature seed.

Davidson (12, p. 380) suggests that experiments have proved
that there is nothing to the idea that immature seed is superior to
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mature stock except that plants dug early are not so likely to be-
come infected from neighboring diseased plants.

In their reports of field-crop work in New Jersey, App (4) and
Cox (11, p. 208) state that immature seed potatoes gug in late July
or early August while the vines were green and allowed to dry for
8 few wecks before placing in a cool cellar or cold storage until
spring were compared with nurthern-grown seed and late-crop or
American Giant seed from Virginia and southern New Jersey. The
germination and vine growth of the immature seed throughout the
season were generally better than from the northern-grown seed.
The immature sced set more tubers per plant, but they averaged'
smaller, and more rot was present. _

Many important additional studies upon the relative value of
Imiture and immature seed might be mentioned, but as no attempt
is being made to present an exhaustive review of the literature on
this subject, it is not thought destrable to give further consideration
to this phase of the question, _

In o recent study of maturity in potatoes by Appleman and
Miller (8) an attempt was made to determine the character of the
chemical and physiclogical changes in potatoes while they are ripen-
ing and maturing on the vines. The vhief information sought
according to the authors was to determine the extent to which the
maturing processes in the tuber may continne in storage. 'Tubers
were taken from plants in full bloom, June 17; after the blossoms
were gone, June 24; when tips of leaves were beginning to die, July
8; 80 per cent of leaves dead, July 15; leaves all gead, July 22: vines
brown and dry, August 27.

In-summarizing their results Appleman and Miller state that the
ripening and maturing processes may continue during storage. No
chemical or physiological basis was revealed for the superiority of
immature potatoes for seed. The authors express their belief that
in the cases reported of immature seed giving better results than
mature seed it may have been due to its greater freedom from
degeneration disenses.

DEPARTMENT INVESTIGATIONS

The guestion as to the actual superiority of immature over mature
seedl potatoes first seriously engaged the attention of the Office of
Horticulture of the United States Department of Apriculture in
1913, when steps were taken to provide immature and mature seed
of the Irish Cobbler variety for comparative study in 1914. This
was accomplished by harvesting a few rows in a commercial field
near Houlton, Me., on August 20, when the plants were still green.
The mature stock was harvested a month later when the plants were
practically ripe. The early-harvested tubers were held in an ordi-
nary storage house until the mature stock was harvested. Both lots
were then shipped to Washington and held in the cold-storage room
of the Arlington Experiment Farm until required for planting at
Norfolk, Va., and Caribou, Me., at which points they were grown
for comparative study in 1914. The seed for the 1915 studies was
obtained in a manner similar to that for 1914, but in 1916 and 1917
the mature and immature seed for the work of the ensuing year was
obtained from three plantings made at approximately 20-day inter-
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vals. In the later studies, which were continued on Arcostook Farm,
Presque Isle, Me., from 1919 to 1921, immaturity of seed stock was
obtained by harvesting early-planted stock af three infervals of
time. As will be noted later, this method proved te be the most
satisfactory.

Further studies on mature and immature seed were made at the
Colorado Potato Experiment Station, Greeley, Colc.,, during the
seasons of 1921 to 1925, inclusive, Immature seed was obtained by
harvesting a portion of the seed plot when the vines were still green,
and the mature was obtained by harvesting the remainder of the
plot about a month luter, at the close of the growing season. The
;Tariety nsed in the Greeley experiments was the Rural New Yorker

o. 2.

Studies on mature and immature seed were also conduected at the
potato experiment station, Jerome, Idaho, during the years 19186 to
1918, irsclusive. The Charles Downing variety was used throughout
the 3-year period, the Russet Burbank for two seasons, and the
Peoples variety one season. Immaturity was obtained by early and
late plantings.

EXPERIMENTS AT NORFOLE, VA,

Comparison of the relative value of mature and immature Irish
Cobbler seed potatoes from the production standpoint was first
undertaken by the Office of Horticulture at the Virginia Truck
Experiment Station, Norfolk, Va., in the spring of 1914 The data
on yield which follow are based on 1,555 plants from the mature
seed and 1,675 from the immature. With the exception of the last
mature seed plot these plants were grown in eight alternating four-
row plots, each row of which represented one one-hundredth of an
acre. The last mature seed plot consisted of three rows. A study
of the data in Tuble 6 indicates an increase of 11 per cent in the
average yield of primes or marketable tubers® from the immature
stock and a slight difference in total production in favor of the
mature seed. Notwithstanding the same size of seed used, the
mature sefs averaged one more tuber per set than the immature.
The greater number of tubers was offset, however, by their smaller
average size, less than 29 per cent of them being classed as primes, as
against 84.5 per cent-from the immature sets.

In 1915 comparative studies were made on 19 rows each of mature
and immature seed stock, and the resultant data, as shown in Table 6,
indicate the reverse of the results of the previous season, showing
that instead of the immature seed producing a larger yield of primes
there was a slight difference’in favor of the mature, though not suffi-
cient to justify any conclusions. The total yield is in favor of
immature seed, but here again it is not sufficiently marked to indi-
cate a superiority over mature seed. The aversge number of tubers
per set in 1915 was nearly one greater from the immature stock,
whereas in the case of primes the mumber was practically identical.
Thus, the increase in total yield consisted in a larger percentage of
small tubers.

$All tuhers welghing 2 sunces or over were congidered ag primes and all below that
welghtt 0:;'m'e rated as cuils. This stetement applies to all of the experimentnl date
presented.
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In 1916 comparison was made between 37 rows each of mature and
immature seed stock, representing, as in 1915, tubers varying from
2 to 6 cunces in welght, which, with the exception of the 2-ounce
size, were planted whole and halved and quartered. As in 1914, the
191G dsta shewed a lnrger number of tubers per set from the mature
seed, averaging about one and one-third tubers more per set. This
increase was abous equally divided between primes and culls. Tt will
be noted that not only was the set of tubers greater in 1916 than in
the two preceding years but that the yield also was correspondingly
greater. The increase in yield of primes from the mature seed was
more than 14 per cent and that in total yield was nearly 14 per cent.

Tasue G.—RBchavior of scis from nalure, wmedinm-mature, and inmeitre
Irigh Cobllcr geed potetoes wt Norfolls, V., 1914 to 1918, inclusive

Tukers produced Avaorege agre yield !

Trirmes

Kind of sead nud
e planted

Guin (per
cent)

Bets harvesied (number)
(pounds)

Weipht
Average
per set

&

fa
»—-_‘l—;:cc.-u
E|Ed=2y
o2 [ g =R ]
PREHE
ro48y

Avaraga?_

Immature;

43 #86.0
637.0
1, 705, 5|
147, 8]
200, 7| 2,244

1,704, 015, 00, 4] 9. .2} 7,010, 814, 12( 665 4 8 580. 6[5. 03(194. 4J60. 9/255.0

4| 3,51 |7 432, Gl X 185.3| 2,187 144. ()61, B/205. 8

! Comparisons mnde are between yields from mature and immature seed and medium-mature and
itnmature sead,

1 Averngo aumber of tabers per set wes obiained by dividing tle totu.l titbers by the tota]l number of
soby barvestad, N

The 1917 data are based on 5 rows each of mature, medium mature,
and immature seed produced from plantings made May 11, May 31,
and June 20.  All the seed stock from these three plantings was har-
vested on the sane date. A study of these data in Table 6 shows a
larger average per set from the medium-mature seed than from the
mature or the immature, the actual fi;ures being 7.14, 6.64, and
.81 tubers per set, respectively. The rcentage of gain in yield
was based on the data from the imn .re seed. On this basis of
comparison the percentage of increase i yield of primes from the
mature seed was 2,57 and in total yield 6.89, and the corresponding
figures for the medium-mature seed were 19.3 and 21.2 per cent.

In 1918 comparative studies were made between seed produced from
plantings made May 17 and June 7. Six rows of each lot of seed
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wers planted, and the resultant datan in Table 6 indicate a slight
advantagze in favor of the immature seed in average number of tubers
per sek as well as in the yield. The gain, however, is not suflicient to
warrant any deductions, as the differences may as justly be attributed
to soil or fertility variations as to actual seed diiferences.

A summary of the data for five years furnishes a bird’s-eye view,
50 to speak, of the comparative behavior of each class of seed stock
during the five seasons, The 1916 data are especially interesting on
account of the striking increase in tubers per set and in actual yield
in bushels per acre. In this table are found the total and average
performance of the mature and the immarture seed. A study of these
data shows that the matnre sets averaged 0.6 of a tuber more than the
immature and produced 0.29 of a tuber more primes per set. The
average acre yield of primes was 199.9 and 194.4 bushels, respectively,
from the mature and the immature stocks, a difference of 2.83 per cent
in fuvor of the former. The total yields showed a difference of 3.68
per cent in favor of the mature seed. Thus it iz apparent that
although the average result during the five seasons at Norfolk was
in favor of the mature seed, the difference was too small to be re-
gurded as significant.

EXPERIMENTS AT CARIBOU AND PRESQUE ISLE, ME,

Preliminary studies to determine the relative merits of mature
and immature seed were undertalen at Caribou, Me., in 1914. The
seed used In these studies was a portion of the same stock as that
used in the 1914 trials abt Norfoll, Va. In the following year the

work was transferred to Arcostook farm, Presque Isle, Me. At that
time a course of procedure was adopted fer procuring seed of differ-
ent degrees of maturity for the further conduct of these studies.
The seed used in the 1916, 1917, and 1918 studies was obtained from
plantings made on different dates in the preceding year and all har-
vested on the same date. For example, the 1916 seed used was
harvested from 1915 plantings made May 17, June 10, and June 25,
The same system was followed in the 1918 and 1917 seed-stock
plantings. Immaturity, therefore, for the 1916, 1917, and 1918 seed
stock was obtained from late plantings. For the following three
seasons immaturity was obtained by harvesting the seed on different
gntes, that is, having only one planting date and three harvesting
ates.

In the 1914 experiment at Caribou, the seed stock was planted
with & two-man planter, and as a result the spacing between the sets
in tie row was not uniform. It is assumed, however, that such
variation as may have occurred would average about the same for
both the mature and the immature stock. The data taken, which
are given in Table 7, do not permit of the same statistical ¥resenta-
tion as those of the Norfolk experiments, but as the yield factor of
primes and culls represent the practical and commercial values of
the two classes of seed stock the same comparison may be mada.

The seed of both the mature and the immature stock which was
used in planting the 1914 experimental plot was divided on the
basis of size inte two lots, each designated as large and small tubers.
This separation was made for the purpose of noting whether small
tubers from mature stock were comparable with those from imma-
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ture stock. The data obtrined were somewhat conflicting; that is,
the small tubers from the mature stock behaved diflerently from
those of the immature stock, the acre yield from the former being
337.8 bushels of primes from the small mature stock as against 295
bushels from the latter, n difference of 42.3 bushels, If, however,
comparison is made between the yield from the large and small
tubers of the mature and immature stock it will be noted that the
yield of primes is greater from the small than from the large tubers
in the first case and smaller in the latter instance. In both classes
of seed the yield of culls was greater from the small tubers than
from the large. The total yields of primes from both large and-
small tubers of the two classes of stock are almost identical, and
therefore do not indlicate any superiority of one stock over the other.
Rather significant differences ave found when the yield of primes
from the large tubers of the two stocks are compared with each
other. The large mature tubers yielded at the rate of 276.2 bushels
per_acre, whereas the large immature tubers yielded 3132 bushels,
& difference of 37 bushels per acre in favor of the immature stock,

TarLe T—Comparigon of yieldy of large and small tubers of mature and
inumature frish Cobbicr potuto seed at Curibou, Me., in 1914

Sols harveslmi Average acre vleld

Peroentage by
Chamcter of seed 1152d weight

Primas

Bushelsl Bushels] Rushels|
T8 35 . . 276, 2 6.3 | 3825
TR 2L . B3 92.2| 4295

8L 70 o 313.2 ¥0.2 | 3834
7.7 . 2 - 2650 80.2 1 3K 2

As has been previously mentioned, the seed used in 1916 was
produced from plantings made on May 17, June 10, and June 23,
1915. All lots in 1915 were harvested on the same date, so that
maturity or immaturity of the seed stock was the result of early or
tate planting. The data obtained from the 1916 experimental plot
as presented in Table 8 indicate a decided increase in yield from
the medium-mature and immature seed above that from the mature
seed. This increase consisted entirely of primes, the medium-mature
sced showing a yield greuter by 57 bushels and the immature by more
than 54 bushels.

The mature seed obtained by early planting contained less disease
than was found in the stock from either the medium or late plant-
ings. indicating that disease infection is ordinarily greater in the
latter part of the growing season. These obscrvations, as will be
noted later. are borne out by the second series of experiments.

The 1917 experiment was a repetition of that of 1916, but the
data obtained, presented in Table 8. arve not corroborative of those
of the preceding season. The vield from the medium-mature seed
was markedly less than from cither the mature or the immature
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stock. The nearly identical yields from the mature and the inunature
stocks are rather inusual and would seem to indicate that in 1916
the seasonal conditions were such as to leave little impress on the
seed stock, at least so far as maturity was concerned. Although
the ciscase present in all three stocks was less than in 1916, the
percentage was much larger in the immatuore stock.

TasLe 8—Comparative piclds from mature, medium-mature, and inunature
Irish. Cobbler secd polatoes at Aroostook farm, Presoque Iste, Me., fn 1916,
IMT, and 1918

Agre yield {(bushels)

Season nod chamcter of sced stock
Primes

Senson nl 1016:
L1 T
Medigm mature. ..

BEg
-
[=T 7=
g o3l

5§ 228
S pepar
WO sl WETT e

Malure

Medinm matire

Lrimmttrs.
Senson of 1016:

o
D =t
2
=k

Medinin mature. .o
Immature

EILA LY La e da
e ¥

b e =)

258 EE
Lo =)

Thres-year nyerpge:
Malure ..
Medinm mature. -
Immntiire,

2
[E]

:-:'ara
Bug
Lilien
]
B3z
ke B =]
PaE
k-1 --1

2

11n cuch cnse the fowest yield is used a5 the basis of compnrlsan.

The data obtained in 1918, although more in keeping with those
of 1916, do not substantially corroborate them, because the yvield from
the medium mature seed, especially of primes, is distinctly superior
to ocither the mature or the immature stock, This is a direct re-
versal of the 1917 performance and from the commercial standpoint
at least strikingly emphasizes the necessity for refraining from
hasty conclusions regarding the merits of mature and immature seed.

These data show that the yield of primes from the medium-mature
stock was greater than from the mature and immature by 49.3 and
44.5 bushels, vespectively. The slight increase in yield from the im-
mature stock over the mature is not sufficient to justify the assump-
tion that it was actually due to a more vigorous seed stock. The per-
centage of discase was again greater in the immature stock, but there
was practically no difference between the mature and the medium-
mature stock.

A summary of the data given for three seasons reveals the fact that
the average prodnction of primes of the three classes of maturity of
seed stock was greatest from the medium-mature seed and least from
the mature, the actual difference being 23.4 bushels per acre in favor
of the medium mature and 19.5 bushels in favor of the immature,
In total production, however, the immature seed showed the largest
vield. the increase over the matnre seed being at the rate of 20.7
bushels per acre as compared with 14.6 bushels from the medium

38050°—-27——3
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mature. A significant feature of the data is found in the column
giving the percentages of disease, which increase in a progressive’
ratio from the mature to the immature stock, being 3.9, 6.6, and 9.1,
respectively.

The data of the three years are graphically shown in Figures 3 and
4. The solid black bars in Figure 3 represent the yield of primes
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Fio. 3.—Average ncre yields from mnture, medionm-matare, and hmmature secd
putatoes st Presque Isle, Me., 1o 1014, 1017, and 1018

and the light portion that of the culls. Figure 4 shows the average
percentage of disease noted in the three classes of stocks.

As previously indicated, a different procedure was adopted in
1918 for procuring mature and immature stocks for the 1919, 1920,
and 1921 experiments. This procedure was the direct reverse of that

followed for procuring seed stocks
PERCEN THCE for the 1916, 1917, and 1918 experi-
2 <+ 6 & ments, Instead of planting on
different dates it was decided to
plant a sufficient area of the
stock at the normsl planting
period and then harvest one por-
tion of the area about a month
before normal maturity, approxi-
mately August 10 to 15. The
second harvest was made about
the time the lower leaves began
to show signs of maturity, usually
_ about 20 days after thgla ﬁrstf har-
] e VEsting.  The remainder of the
o= ;‘ti;':l‘r:fﬂ;;fﬁli:?::?ﬁ::fﬁ?ﬁ' Tt e plot was harvested when the
e s BT e e e 1 Dlunts were mature, about 20 days
after the second. 'This method
of procuring immature stock was found to be much more satisfactory
than by planting on different dates.

The data from the 1919, 1920, and 1921 comparative studies of
the three classes of seed stock, presented in Table 9, show a fairly
appreciable increase in yield from the immature over the mature
seed in all three seasons and over the medium mature in 1919 and
1920,

‘The medinm-mature stock outyielded the mature stock in 1919 and
1921, but was somewhat inferior to it in 1920. For the three years

/0
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the gain in yield of primes from the immature over the mature stock
was, respectively, 28.5, 22.7, and 26.5 bushels per acre. The relative
uniformity of these larger yields is rather striking and would seem
to justify the assumnption that they were not accidental. In the case
of the medium-mature seed the increase over the mature seed was
15.9 bushels per acre in 1919 and 25.1 bushels in 1921, whereas in 1920
the nere yleld was 7.9 bushels less.

TanLs D—Comparative pields from wmature, medium-mature. and immature
Irish Qobblor seed potatoes at Aroostook farm, Presoue Iele, e, in 1919,
1920, and 1921
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1 In ench case the lowest yleld is used ns the basis of comparison.

The occurrence of disense in the second series of experiments is the
exact reverse of that found in the first series; that is, the later har-
vested stock was exposed to a later period of infection than that du
curlier. The percentages of disease occurring were 829, 3.14, an
29.71, respectively, in the mature stock; 2.45, 0.9, and 10.27 in the
medium-mature stock; and 5.89, 1.30, and 6.96 in the immature stock.

In the summary of 3-year averages it is possible to obtain a little
clearer iden of the relative merits of mature, medium-mature, and
immature seed stock as obtained from diffevent harvesting dates.
These data siggay un increase in yield of the medium mature over the
mature and oT'the immature over the mediwmn mature. The increase
per acre of primes in the former case is 11.1 bushels and in the latter
14.8 bushels, ‘Fhe inerease of primes from the immature over the
matire stock was 25.9 bushels. In total acre yield the ditferences in
favor of the medium-mature and immature over the mature stock
were 12.8 and 27.7 bushels, respectively. '

In comparing the average percentage of discase for the three
seasons little difference is found between the medium-mature and the
immature stock, but there is approximately three times as much
disease in the mature stock.

The relative average production from mature, medium-mature, and
immature stocks, as graphically shown in Figure 5, makes it possible
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to visualize the average performance of each class of seed stock. In

a similar manner Figure 6 well illustrates the

average variation in

the percentage of disease occurring in the three lots of seed.
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Fic, 5.—Avernge acre ylelds from mafure, medium-mature, snd immature seed

potutoes at Presque Isle, Me,, In 1915, 1020,

uad 1921

A summary of the data from the work of six seasons at Presque Tsle,
Me., presented in Table 10, corroborates that given in Table 9. Larger
yields from both the medium-mature and the immature seed stocks as
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Fia, G.—Averape percentage of disense in matnre, nedivm-
mature, and iminature seed potatoes at Dresgque Igle, M.,
o 1814, 1020, pnd 1971

compared with the
mature seed are
shown,thedifferences
being, respectively,
18.4 and 227 bushels
per scre for primes
and 149 and 249
bushels per acre in
totalylelds. Although
these cata are not
very significant, they
nevertheless indicate
thatimmatureseedon
the average is some-
what more produe-
tivethan matureseed.

TABLE 10.—Comparative yields from wmature, medinm-mature, and fmmature
Irish Cobdler potate stvcks, Presque Isle, e, 1016 to 1921, inclusive

Acre 5'!cld.11els)

Character of seed stock

Culis

fncreass over
MOLUTe sets

Primes | Total

EXPERIMENTS AT GREFLEY, COLO,

The relative merits of mature and immature Rural New Yorker
No. 2 seed potatoes were studied at the Colorads Potato Experiment,




SOURCE, CHARACTER, AND TREATMENT OF POTATO SETS 21

Station, Grecley, Colo., during the years 1921 to 1925, inclusive. The
date reported for the first four yeurs of these experiments were ob-
tained on land operated as an experiment station from 1915 to 1924,
inclusive, but the study for 1925 was made on the new experiment
farm and represents tﬁ}e results of only one year. Owing to the
lower fertility of the land on which the 1925 crop was grown, very
much lower yields were obtained.

The plots devoied to this study were grawn under irvigation. The
namber of irrigations given the potato crop varied from year to
year, depending upon seasonal conditions. In all cases the quantity
of irrigation water applied to each plot was as nearly alike as pos-
sible, the 2im being to supply just enough water to provide optimum
growing conditions for the plants. This was accomplished by giv-
ing light frequent irrigations when conditions seemed to warrant.
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Fia, T.—Average aere ylelds from mathre and immature sved potutoes at Greeley,
Calu., 111 1o 15

The seed for each year’s trial were grown the ]ﬁ)receding Year on
the station grounds. It was usually planted the first week in June,
the only exception being in 1923, when the planting date was May
26. Immuture seed was obtained by harvesting a portion of the seed
plot while the vines were still green.

The earliest harvesting date was September 16, 1924, and the
Iatest September 20, 1920. The mature seed was harvested about a
month later than the immature, the carliest harvesting date being
October 12, 1924, and the Intest October 20, 1923. The vines were
generally killed by frost during the last week in September. In
1921, however, & frost occurred on September 20. In 1922 the first
frost occurred October 7. A comparison of the data as presented in
Table 11 shows that the uverage percentage of stand from the mature
anct imumeture seed for the five sensons was practically identical,
being 93 per cent for the former and 93.16 per cent for the latter,
In three out of the five sensons the immuature stightly cutyielded the
mature stock., The average increase of primes from immature seed
during the 5-year period was 3.4 bushels per acre with a total
increase of 3.1 bushels. Figure 7 represents the average yield of
primes and culls from the mature and the immature seed stock.



http:bl1.iJ.lg

22 TECHNICAL BULLETIN 5, U. 8. DEPARTMENT OF AGRICULTURE

TavLse 11 —Compurative piclds from mature and immature Rurel ¥ew Yorker
No. 2 seed potufoes at Grecley, Colo., J92! to 1925, inclusive
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EXFERIMENTE AT JENOME, IDAHC

Comparizon was made of the relative behavior of mature and im-
mature seed stock of the Charles Downing (/dako Rural) and
Peoples varieties of potatoes in 1916 and of the Charles Downing
and Russet Burbank in 1917 and 1918. Immaturity was obtained by
different dates of planting as in the Virginia and Maine tests for
those years. The erop was grown cach year under irrigation,

The results from the 1916 test were distinctly in favor of the imma-'
ture seed. The ncre yield of primes from the immature seed of
the Charles Downing variety exceeded that from the mature stock
by 52.1 bushels and in total yield by 38 bushels. The immature seed
of the Peoples variety outyielded that of the mature seed by 77.3
bushels of primes per acre. (Table 12.)

Tapte 12—Comparalive yiclds from mature and immature seed stoch of
potate purictics at Jevome, Fdaho, in 1316, 1817, end 1918

Acre vield (bushels)

Varioty and year Dature seed Immature seed

Primes Culls Primes Cuolis

312.0 3641 112
358 41.2

374 16.6

3.1
113.3

d0i 1
380.2

3472
18L35

306. 5
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In 1917 immature seed eof the Charles Downing yielded 159.8
bushels more primes than did the mature sced, and in the case of the
Russet Burbank the inmmature seed outyielded the mature seed by
149 bushels of primes.

In 1918 the increase in yield of primes from immature Charles
Downing seed stock was 134 bushels. Under similar conditions the
immature Russet Burbanlk seed stock produced 213.8 bushels more
primes per acre than the matire seed.

A summary of the data for the three seasons shows an average gain
from the immnture Charles Downing seed over that of the mature
of 1153 bushels of primes and in fotal yield of 111.4 bushels.

The average gain in primes from the immature Russet Burbank
stock in 1917 and 1918 wus 181.5 bushels and the total incrense 179.8
bushels per acre.

These very positive resslis in favor of immature seed at the
Jerome station are in striking contrast to those obtained at Greeley,
Norfolk, ami ’resque Isle. No plausible explanation can be offered
for this sceming inconsistency except te suggest that conditions at
Jerome favered late planting and that the seed stock produced
seemingly possessed greater vigor than the stock from early planting,

SUMMARY OF RESULTS FROM MATURE AND IMMATURE SETS

A review of the experimental data cited discloses the fact that
while previous investigntions have not been uniformly in favor of
munuature seed there is suflicient evidence to support the claim that
as a rule if is superior to mature seed.

The experimental rvesults obtained from the Norfolk, Va., studies

show that in the fests of only two seasons of the five were larger

yiclds of primes ohtained from immature seed. The average yield of
primes for the S-vear period from mature seed was 199.9 Bushels, as
against 194.4 bushels from the immatare seed, a difference of 2.83
por cent in favor of mature seed. A similar comparison of the aver-
age total for the snme period indicutes 3.60 per cent increase in the
same direction.

The Caribou, Me., data show a slight gain In primes from mature
secd and a trifle luvger increase in total yield.

In the first of the two 3-year tests of mature and immature seed
stock at Presque Isle, de., medium-mature seed gave increases of
primes ot 23.4 bushels and in total yield of 14.6 bushels as compared
with mature seed, and the corresponding differences in favor of im-
mature over matnre seed were respectively 19.5 and 20.7 bushels per
acre.  The second 3-year period, in which immaturity was obtained
by huarvesting the seed on different dates, showed a larger increase of
primes from the immature than from the medium-mature seed over
the muture seed, the medium mature showing a gain of 11.1 bushels,
as against 259 bushels from the immature, Based on 3-year aver-
ages, both medium-mature and immature seed stock gave lavger
yields than mature stock at Presque Isle, Me.

The percentnge of disense was larger in immature seed when
immaturity wus obtained from late plantings, and the reverse was -
found to be true when immaturity was the result of carly harvesting.

In the Greeley, Colo., experinients, where immaturity was the
result of early harvesting, lurger yields were obtained in three out
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of the five seasons from immature seed. The differences, however,
were not sufliciently great to be convincing, as the average increase
for the S-year period for primes was only 3.4 bushels and for totsl
yield only 3.1 bushels,

At Jerome, Idaho, the average gains in acre yields of primes from
immature Charles Downing, Russet Burbank, and Peoples seed were
so strikingly large as to preclude the possibility of its being due to
accidental variations.

COMPARISON OF GREENED AND UNGREENED SEED

Sprouting seed potatees in the light before planting them, a process
known as “greening,” has long bren practiced by growers of early
potatoes in most European countries, more particularly by commer-
cial potato raisers in England, Scotland, Ireland, and on the island
of Jersey. This practice is the vesult of an effort to hasten the
development of tlﬁ)ers of marketable size in order to coramand the
high prices which generally prevail early in the season, Just when
this method of hastening the maturity of the crop was first at-

tempted it is impos-
sible to say, but it is
safe to infer that the
practice is relatively
old. For the purpose
of this presentation it is

# not important whether
Y it had its inception a
16, B.—"Type of germinating trny commenly used by Ayr- century or Only half

S‘hil:.(!_téé:?ﬂllnaj lmtutonz'mr:\'ir‘é. ;\ftn:“", gpeir {H]y ll. CEHtUl‘.‘;’ 120, The

Important thing is to
determine the relative value of sprouted (greene(?) seed as compared
with unsprouted seed in so far as it influences eatly maturity of yield,
or both. It is important to know that the practice is almost universal
among English und Jersey Island growers, particularly the latter.

In all probability the method first employed was to spread the
seed potatoes in a thin layer on the floor or ground beneath a shed
or cutbuilding where they were exposed to the light and conld be
furnished protection against light frosts. Later, some grower con-
ceived the idea of placing the seed tubers in 2 shallow box with
corner posts projecting some 4 to 5 inches above the sides. These
posts make it possible to stack the boxes one above another to any
height desired and still admit air and light to each lot of tubers,
By connecting these corner posts across the end with a 2-inch strip
of board, handles were provided for moving or carrying the trays,
(Fig. 8.) Another type of germinating box has a strip lengthwise
of the tray connecting with the end strips, making it possible to
handle the tray or box with ene hand. (Fig. 9.) These several devel-
opments are without doubt the direct result of efforts to facilitate
the handling of large quantities of green-sprouted seed. Some idea
of the extent of the labor involved in greening seed potatoes may
be had from the statement that growers on the island of Jersey fre-
quently spront in this way 1,500 or more tons {61,000 bushels) of
seed stock for the season’s planting;
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In considering the proper time at which to put the seed tubers in
the boxes, Speir (33, p. 165) makes the following suggestions:

If the variety is an enrly one which It is desired to dig as soon as the tubers
are a moderate size, the potatees wouy be put in the boxes any tlme after the
niiddle of July. Late varieties may be put in the boxes any time afier dlgglag
till the end of Jaonunry. As the boxes are usually only from 3 to 4 Inches
deep the potatoes are seldom over two deep in them, and are emptied in with-
oul any cure ns te whether or not the bud end is up.

A perusal of the literature on the subject of green sprouting seed
potatoes would seem to indicate that a proper degree (fg sprouting is
desirable if best vesults are to be obtained,

Among English growers the greening of potatoes may be prac-
ticed fromn an entirely different motive from that of sprouting or
germinating the tubers in the light. In some localities greening is
practiced to prevent
undue loss of mois-
ture or excessive ger-
mination after the
termination of the
dormant period.

When this practice is
followed the seed
tubers are placed in
the germinating
boxes when dug and
are stored in a lighted
building. When so
handled, the tubers

get green and the P 9 ¢ serminating t ly aged by potat
B i, 9—Type of germinating tray commonly osed by potato

skins become tOR{-’Eh rrowers on the lsland of Tersey. After Speir (&5

and leathery, thus

lessening transpiration losses. Experiments have indicated that
when two identical lots of potatoes are held under the same storage
conditions with the exception that light is excluded from one lot by
means of opaque black paper, the tubers not exposed to light lose
approximately six times more moisture than those fully exposed to
light. It is further asserted that seed greened in this manner will
give a better stand and produce plants stronger than those from

ungreened seed.
PREVIOUS EXPERIMENTAL EVIDENCE

A review of some of the experimental results obtained from com-
parative studies of greened and ungreened seed potatoes shows that
although the data are not always in accord, the evidence on the whole
is in favor of the greened and sproufed seed tubers.

In 1902 Speir (33) reported the results from a comparative study
of the relative ylelding capacity of germinated and ungerminated
tubers, The gain in yield per acre from the germinated tubers in
4 tests avernaged 9 hundredweight (16.8 busheTs). In 2 tests with
Up-to-Date the excess was 10%, hundredweight (19.6 bushels), and
in still another experiment involving 4 varieties and 8 tests the aver-
age pain from germinated over ungerminated seed was 1034 hundred-
weight (20.1 bushels).
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Studies by Greig (16) embracing 7 varieties and conducted on
9 qifferent farms showed larger acve yields from germinated than
from ungerininated seed, the excess ranging from 18Y hundred-
weight to 8 tons 134 hundredweight {approximately 84.1 to 114.3
bushels),

In studying the cffect on yield of tubers from seed that was badly
sprouted and wilted, as compared with firm ungerminated seed tubers,
Emerson (75) found that there was o pronounced reduction in yield
from the badly sprouted and wilted seed. 'The total yield from the
firm and ungerminated tubers was 870 pounds, as against 556 pounds
from the sprouted and wilted stock. This experiment, however, is
not a fair test of green-sprouted sced, as the sprouted potatoes used
did not sprout in the light, and according to the description given
had sprouted to the extent of becoming seriously wilted.

Some intecesting data ave presente?l by Wright (42) in which
substantial differences in favor of germinated seed are noted. Four
varicties were used in his experiment, viz, British Queen, Up-to-
Date, Langworthy, and Seottish Triumph. The results obtained
from each variety indicate varictal differences in response to green
spronting the seed. The yields per acre from germinated over un-
germinated seced, stated in pounds for convenience, are as follows
for the respective vavieties: 2,042, 5436, 4,760, 7,616.

According to Ballou (8), the sun sprouting of seed potatoes, if
sufticiently prolonged, will obviate the necessity of treating them
in u formaldehyde or corrosivesublimate solution, as “ bright hot
sunshine is in itsclf an effective fungicide.” It is also asserted that
the crop can be hastened approximately two weeks by this means.

In a comparative study of sprouted and unsprouted seed Karel
(20} obtained larger yields from unsprouted seed, but in this case
the sprouts were removed, indicating that germination had taken
place in the dark

In a series of experiments conducted in every county in Ireland
(1) during the 10 years from 1903 to 1912 it was shown that; sprouted
seed yielded 12 tons 5 hundredweight and unsprouted seed 10 tons
6 hundredweight, which is the equivalent of 457.3 and 384.5 bushels,
respectively, per acre,

Yields varying from 12 to 14 per cent larger from sprouted than
from unsprouted seed were obtained by Lunden (27). Late-maturing
varieties gave the largest increase. More large tubers were obtaine
from sprouted seed. In the interior highland of southern Norway
seed sprouted for 4 weeks gave a yield averaging 22 per cent higher,
and from seed sprouted 6 weeks the increase was 33 per cent, Sprout-
ing early and mediwm varieties for 4 weeks gave as large an average
gain as the late sorts, but with sprouting for 6 wecks the late va-
vieties gave the larger yvields.

In experiments conducted by the British Ministry of Agriculture
(2} the average increase in yield in favor of sprouted seed in 12
centers was I ton 16 hundredweight per acre, or 67.2 bushels.

A test of the relative behavior of light-sprouted with dark-
sprouted tubers was made by Pitt (24). The tubers were subjected
for three weeks to germinating conditions before planting. Light-
sprouted tubers yielded at the rate of 504.2 bushels per acre, and
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the dark-sprouted seed produced 487.7 bushels, a difference of 16.5
bushels in favor of green sprouting.

The conclusions of Rosa {30) regarding the value of green sprout-
ing potatoes were to the effect that this practice generaily reduced
the yield and was not profitable. When cut seed pieces were used,
the greening and sprouting treatment did not markedly affect the
nitmber of stalks per hill, but resulted in a slight decrease; also in a
decided decrsase in the average weight of tubers. With small whole
tubers the number of both stalks and tubers per hill was greater in
the sprouied lots, but the average weight of tubers was less.

DEPARTMENT INVESTIGATIONS

A preliminary study of the relative value of green sprouting seed
potatoes was undertaken in a very limited way at the Virginia Truck
Experiment Station, Norfolk, Va.,
ag early as 1913, but it was not
until three years later that it was
made the sngject of a more definite
and careful study. In 1916 studies
were undevtalken at the potato ex-
periment stations at Jevome, Idaho,
and Greeley, Colo,, the Virginia
Truck Experiment Station, and
Aroostook farm, Presque Isle, Me.

The results obtained at Greeley
for the years 1916 lo 1918 were
published by Clark (9) in 1921,
and therefore will not be consid- |Eewmitdodn i S v =
ered in this connection except to Fic. 10—Potato tbers nt proger stage
state that in only one season (1916) P o gy ? e Satedy with
was any significant advantage obtained from green sprouted seed.
In this year the increase averaged 28 bushels per acre.

EXPERIMENTS AT NORFOLK, Vi

In the study of the relative merits of green-sprouted and un-
sprouted tubers for seed purposes at Norfolk, Va., the tubers were
sprouted in flats in the greenhouse potting house at the Arlington
Experiment Farm, Rosslyn, Va., where they were subjected to good
light but not to direct sunlight. They were usnally exposed {o light
and heat for three to four wecks before shipment to Norfollk, and
as & rule the sprouts varied from one-fourth to one-third of an inch
in length (figs. 10, 11). The ungreened or ungerminated tubers re-
mained in the storage house at a temperature of 40° F. until the
day of their shipment.

The 1916 experiment consisted of 24 rows of one one-hundredth
of an acre each. These rows were planted alternately with greened,
and ungreened seed, thus reducing as far as possible the influence of
any soil differences that might obtain in the field. In harvesting
the plants each row was dug separately and the primes and culls
were counted and weighed, thus giving & row record as well as an
average record for the 12 rows, The data in Table 13 represent
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averages of the 12 rows rather than individual rows. There was a
fuirly substantial increase in the number of tubers per row and of
bushels per acre of both primes and culls from the greened seed.
For example, there is » gain of 18.7 bushels of primes and a total
increase in yield of 43.5 bushels per acre.

B A 2. . . . . - s

Ifis. 11 —S8prouting potato tubers, showing stuze of germloation in which soma of
the terminal sprouts would be broken off if used in machine planting

Tapik 13.—dAverege comparufive yields from greened and uwngreened Irish
Coblier seed potatoes at Norfolk, Va., in 1516, 1917, and 1918

Primes Culls Primes and cnlls

Treatment of sead ‘Fubery Tubers Tubers

Acre

Num- vield } -
ber ber

Weight Nhlé?‘ Weight

Benson of 1916: Dushels
. 2457
227.0

Difference in faver of
greenad sead.

Beason of 1817:

Difference in favor of
greaned () or un-
greened (—) seed....___

Saasgn of 1915:

Diflersnce v favor of
geened () or uo-
greened (—) secd.

Thres-year averape:
1016 to 19158~

Difference in favor of
groened () or un-
greaned (—} seed ...
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In 1917 the experiment included 9 rows of greened seed and 12
of ungreened tubers. The yield of primes in both number and
weight was greater from the ungreened seed. The average produc-
tion per acre of primes fromn the greened seed was 90.2 bushels and
that of the ungreened was 117.2 bushels, an increase of 27 bushels
in favor of ungreened seed. The production of culls is heavy in
both cases, bung 97.7 bushels fromn the greened and 91.5 bushels?;om
the ungreened, a difference of 6.2 bushels. In total yield the un-
greened seed excelled the green-sprouted seed by 20.8 bushels,

In 1918, 12 rows each of | greened and ungreened seed were planted.
The same plus and minus data appear in 1918 as in 1917, but the
incrensed yield of primes from the ungreened seed is not’ quite so
large as in 1917. In other respects, howevel the data are very much
the same.

A summary of the three seasons indicates a slight gain in primes
from the ungreened seed and a somewhat. greater difference in the
yield of culls in favor of the greened seed. The total shows o slight
advantage in favor of the greened sced. The differences are too
small, hOWLVEl to support the claim of superiority for green-sprouted
seed.

EXPERIMENTS AT PRESQUE ISLE, ME,

Although some prehmmm?( study had been made at Presque Isle
with greened and ungreened seed prior to 1916, the data are not
regarded of sufficient unpmtance for inclusion in this report.

TarLs 14-—Comparative yields from spring and fall greened and wngreened
Irish Cobbler secd potatoes at Presgue fsle, Me,, in 1916, 1917, and 1918

Tubers produced Difference iz acre
vield ahove {4)
Datu or below {(—} uo-
oot Culls greened {bushels)
Kind of seed nod date [horvested
Plantad in M7
for 118
crop

7
]
g

Welght
{poundls)
Acvre yields
{lushels)
Welght
{pomaunls)
Acre ylelds
{bushela}
Acre yields
(hushels)

Qpring greencd:
1916

3

AL A BN
L T{H15. 94512
+3.G +6. 8

+.2

270, 6]
H7. 9‘_-__--

Averagn:
Spring greened, | . T
Fall grecoed, 1917 i

- -7

=

Ungreened, 1918 [ — .I 3

L Incdudes bwo 1917 harvestlngs and Lhat of 1018,
1 In¢iudes two 1917 horvesliogs and that of Aug. 27, crop of 1918,
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In Tuble 14 will be found the results in 1916 from 16 rows of
approximately one one-hundredth of an acre each. Eight of these
rows were planted with green-sprouted tubers and the remainder
with ungreened tubers. The former gave a slightly larger yield.

In 1517 the experiment was sligﬁtiy modified to include fall-
greened seed. The fall greening of potatoes is not practiced in this
country so far as known. In 1917 data zre based on two rows of
each class of seed harvested August 27, prior to full maturity. Har-
vesting was made on this date in order to note the effect of greening
on early maturity of the crop. A study of these data shows larger
yields from both fall-greened and spring-greened than from
ungreencd stock. These differences are not large, the increase of
primes from spring-greened and fall-greened over ungreened seed
being 15.5 bushels and 7 bushels, respectively. The gain in total
yield was respeetively 247 and 22.8 bushels in favor of spring and
fall greened seed. A later harvesting made September 19, when the
plants had reached full maturity, gave somewhat different results.

EXPERIMENTA AT JERQOME, IDAHO

Comparative yield test studies were made with green-sprouted and
unsprouted seed during the seasons of 1916, 1917, and 1918 at Jerome,
Idaho. Fall-greened seed were included in 1917. Two varieties
were used in these studies, the Charles Downing and the Russet Bur-
bank, thronghout the experiment. The 1916 and 1918 trials did not
include fall-greened seed.

Tanie 15.—Compurative yiclds of primes and culls from greened and ungreened
Charles Downing and Russet Burbunk seed potatoes at Jerome, Idaho, 1916,
1947, and 1518
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The results obtained from the 1916 test are presented in Table 15.
The green-sprouted seed in both instances outyielded the ung;reened
sced. The greatest increase in yield was obtained from the Charles
Downing sced, a difference of 35.8 bushels of primes being recorded.

In 1917 the cxperiment was enlarged by the addition of fall-
greened stock. The data from the 1917 test show an appreciuble
difference in favor of spring-greened and sprouted tubers of both
the Charles Downing and the Russet Burbank. A moderate advan-
tnie waus obtuined from fall-greened seed of the Russet Burbank.
The largest increase (66.3 bushels of primes) was obtained from
spring-sprouted sced of the Russet Burbank.

The 1918 test included only green-sprouted and unsprouted seed.
The results {Table 15) show only a slight gain, 9.9 bushels per acre
of primes, from greened seed of Charles Downing; all other data
show lower yields from the greened seed.

Summarizing these daés by omitting the fall-greened seed, it is
found that the average production for the three seasons indicates
a moderate increase in primes from the green-sprouted seed. The
increase in yield was at the rate of 22.8 bushels in the case of the
Charles Downing variety, and 27.8 bushels per acre in that of the
Russet Burbank. On the average, green-sprouted seed gave some-
what favger yields than nngreened or ungerminated seed under con-
ditions ¢btaining at Jeroute, Idaho.

EXPERIMENTS AT GREELEY, COLO.

Greened and ungreened seed studies were conducted at Greeley,

Colo,, from 1919 to 1925, inclusive. For the first six years the studies
were conducted on the farm operated as an experiment station from
1915 to 1924, inclusive, but the 1925 data were obtained at the new
station. The seed was disinfected in & corrosive-sublimate solution
and placed in trays for green sprouting. Ior about a month before
planting, these trays were kept in the light but not in direct sunlight.
Igach tray hekt about 60 pounds of tubers. The tubers intended for
planting in a dormant condition were held in the dark in the potato-
storage house until the date of planting. Four-row plots 242 feet
in length were planted in triplicate, the greened and ungreened seed
being planted in alternate plots. The crop, as at Jerome, Idaho,
was grown under irrigation, and every effort was made to irrigate
all plots as uniformly as possible, the number of irrigations neces-
sarily varying with seasonal conditions. All plots were planted with
a 2-man planter in order to place the experiment on a practical basis.

In 1919 the greened and ungreencd seed plots were planted with
the Charles Downing variety. The following year and thereafter
throughout the experiment the Raral New Yorker No. 2 variety
was used. (Table 16.)

There was very little difference in yield from the greened and
ungreened seed in six out of the seven years in which the experiment
was conducted. The greatest difference oceurved in 1919, when the
greened sced produced at the rate of 130.1 bushels and the un-
greened 179.1 bushels per acre, a difference of 49 bushels in favor of
the ungreened sced. The Charles Downing is 2 medium early-matur-
ing variely and one that does not yield exceptionully well in the
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Greeley district. This may account in part for the spread in yield
between the two lots of seed.

The average acre yields from greened and ungreened seed for the
T-yeur periog show that the yield from the greened seed was smaller
by 11.4 bushels of primes and 11.9 bushels of total yield. Although
these differences ave not large enough to be significant, they clearly
indicate that under Greeley conditions and with the varisties used
the green sprouting of seed potatoes is not to be recommended.

Tancn 18.—Compurative yields from greened and ungreened seed potatoce af
Greeley, Cola., 1919 to 1923, inclusive

Qreened seed Ungreened scod
Acre yield (intshels) Acra yiokl {husbals)

Dimlir-
i once fn
Verioty end year Etand Stand primes

{per {per of
o) | primes| Culls [ Total | ®™ | Primes| Culls | Total |Efgened
+) or
low
{—)un-
greened
80.95 [ 30,1 SLO ) 1B2.G BLi7 | 179.1 58.7 | WrB| —490
BaH | 22T 2.1 247.8 1 B0V 255.0 25| 275 | -3
08, 44 b 06 35,6 1 341.7 U600 | 0L 5 26| 3351 +.6
0. 17 [ 361D M1 Jw2.0 | 93.15| 357.4 5] W9 +4.5
97. 00 b A ¥ 8.2 ), 5 47, 00 2iT. 8 A0 300, 8 —145.4
| O7T.H | BAaLw AT 58,51 6802 3380 .61 61.2 —1.8
| 76.71 248.4 213 0.7 | 04| 8.4 i7.7| 2841 +10.4
025 267.5 06,0 2075 8.1 278.9 50,5 | 300.4 (...
ungreaned. .. PR FPN 1.4 5 1L |

SUMMARY COF RESULTS FROM GREENED AND UNGREENED SETS

The green sprouting of potatoes extensively practiced by the
growers of potatoes for the early market in Great Britain and the
iSslnnd of Jersey is not as yet a commercial practice in the United

tates.

Green-sproufed potatoes ordinarily reach market maturity from
10 days to 2 weeks in advance of potatoes from unsprouted seed.

The use of shallow trays or baskets for the green sprouting of the
seed is almost universally practiced by foreign potato growers,

The bulk of the experimental data presented seem to substantiate
fully the claim regarding the advantages aceruing from the green
sprouting of the seed. There are exceptions to the rule, however.

Department studies covering n period of years in four different
localities show rather conflicting date when yearly comparisons are
made or when the average yields for the period covered ave
considerved.

The 3-year average yield from green-sprouted and unsprouted
Irish Cobbler seed potatoes at Norfolk, Va., showed an incrense of
8.1 bushels of primes from the unsprouted seed. In total acre yield,
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however, the green-sprouted seed showed u gnin of 4.7 bushels. These
differences are too slight to have any significance.

At Presque Isle, Me., for the sume seasons (1916-1918) and with
the same variety, the unsprouted seed showed a gain in primes per
scre of 3.7 bushels, with practically no increase in total yield. The
difference in yield in this case is too slight to justify any assumption
as to the value of green sprouting seed potatoes, at lenst so far as
rorthern Maine is concerned.

Green-sprouted Charles Downing and Russet Burbank seed po-
tatoes outyielded unsprouted seed at Jerome, ¥daho, by 22.8 and 27.8
bushels of primes and in total yield by 20.8 und 32.7 bushels per acre,
respectively.

Tests of green-sprouted and unsprouted seed at Greeley, Colo., for
seven years showed a difference in favor of unsprouted seed of 11.4
bushels of primes and 11.9 bushels of primes and culls per acre.
These differences are hardly suflicient to be significant.

With the exception of the Jerome, Idaho, data, the department
studies presented do not support the contention that the green
sprouting of seed potatoes necessarily increases their yielding capac-
ity or that it is & profitable practice.
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