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Physio-ecological Studies of Potato Plant

XIV. On the productivity of small uncut-seed-tuber

Minoru YOSHIDA

(Department of Agronomy, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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%5 B, U)K A0 gm BB T Biok %
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B ERETRC X 5,

6. FE HAEX20@EHCOVTHE LOHK ST E
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4. JEAHER 19754248250

5 K# 1X 58, 1B:9m, 3FEILME,

6. A 67 18H»L 2HEMMBRCIXK 3KE M
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2. fEd  a 25~35gm EH 30 gm HLF, b. 50
~70 gm ¥ 60 gm DY), T AZENTHLELEFFO,
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KBHF X BHEOREY, WA HCHE LCEE
LETHEAITCOROWHHFERK I - TR LILDTH
5, —MEEFEOFENR DR, FEcH - TIHEKE
EREH, TRBOLDMENCAR LILETTHS,
BEFHMIL b BAA, ERC I D ELFHEC L - TRE
RERDVFEDL N, BEHMAREE CERBCELS D
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BFE&M BT 50BN S B, Fig. 2 tBFHHOK
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Length of sprouts (mm)
w

Position of buds

The length of sprouts for each position
of buds on the whole-tubers at the end
of the sprout-raising period; D represent
var. Irish Cobbler, B, Benimaru, and the
figures in parentheses indicate the num-
ber of days raised sprouts.

Fig. 1.
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Fig. 2. Air temperature during sprout-raising in a ventilated

grass house.
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20 a. Irish Cobbler

Number of buds

¥=9.079+0.0228X,
r=0.861*** (n=92)

Tuber weight (g)

Fig. 3.
on a tuber, 1977

100 200 300 400

o TREREYFEbTZ &EXRBEL, WURR b
(1976)20) 3B v LW HFR X TE Lz, SHIK WURR
(1978)%) 11 EHHHFR, FHEFER, BEREFRR IV
B2 p 2THFEROAREER OBFRARE L, #EY
DEWHFEENRLERAT, ChEHFEWELS LEVE
BY (r=0.98) b5 & &bl FRCEEFRIL
FPRRIREE & D IERA S S OO B X » TR E LT
THZ EERDI, ZhSDOHEDE IR ORMIZ
RO LWHFORED, TOROEFNECED LI
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TRETEIEEL BLERD D R OER
RGO TIBXEFELRMD, B2 PRbick
T Eled, EERER LS AR T B DM R
ThHITHB,
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WEEOHBHEIHEORE I L 5 TR, Fig. 3
LB E—MickE G EEE S, itz afEs b
lgm ¢ CRS@EOE%R L, 20 gm DL D TH 10
¥ CEBINCHEMT 52, ZThPETE R o n
L, 2 ERRBERE S5, 2L THLeC V)
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Number of buds
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Tuber weight (g)

Relation between tuber weight and the number of eyes
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Fig. 4.

A transverse section including the grow-
ing point of the apical bud (Irish Cob-
bler); figures indicate the sprout position.

B#n g, o2 el oEERo B0z H©
BB, Fig. 4 Wwh 2 X 5w HEHEHiz 13 mm HF X 2
10 k0B EECIIBRIE) Wiz bhb, Lichis
THIRZE &5 HRE R EAZY S D REREE LD
N, TR LIHERIR S mm FHNOBE A 3 IR
BELTRE LSO THS, LRI Fig. 4 wab

MABEDOEZEHOEFHT 3 mm FIY N CHR BT HIH
Hir 3 DREHENED ST dTHD, DI LILDONWT
D OE B L LRI R OB R AT L, EE
LEEChIPBEFRILIT S,

IITIERANBNE Lt v SREFC2VTTH
He WhoL x OEFME EOR ORE b &5 T 2/5
LaNAY, La L ARTSCHWAGER (1924)V 133%E 0

TMREE R TEFEa S S/I3 3 HIE 2 70, 2% hIEDH B L
Bir BFIOEFIE LChH D, HRes BEHOHESS
W R BT BT A ke s, TS (1956)
0w L hiE, T OBE % E b T4 B 1x SCHIMPER-
BRAUN’S law & LTSGR ABE 1B, 1/2, 1/3,
2/5, 3/8, 5/13, 8/21 DBIREIE: 83—V 56)2 T, Th#
AR IT & 13793029 B ks s, ZOMETESD
BT HEREE S . S ERRL Fig 4 %

BB EPEL2/5 T 513 CH s LDl
DB, chREDTAERE»BE L oERAED
hoEae dof B bicrd 120 X 5 wEbh
504Zﬂﬁ%w%v1m:h%ﬁﬂfcamt%ﬁ
Ehv Ly, TAZW, bbby, co2iERolk
FEOMNH O T HCE 3 DA ELESSE,

soor
Indication
Length-Weight
mm g
400 90 - 240
) 67 ~ 120
- 50 - 60 °
» 39 - 30
) 31 ~ 15
- 24 - 8
= 300} 18 - 4
14 - 2
(¥}
3 11 - 1 8
2 8 - 0.5
=
200}
v=2.923-0.800X+0.0385X
r=0.085%%%
100}
0 e ) ,
20 40 60 20 100 120

Tuber length (mm)

Fig. 5.

Correlation between tuber length and tuber weight; var

Irish Cobbler, n =130, 1977.
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HEGDREL, FORIIN 2FOMeRLhDZ &%
BETCER I ST, EDERDIEDML I
TwBEELBRS, EBIMETHIERELOH D%
HREHBERED H, EEOMENL SLEARIBOM
ErET D,

BEDOKE ZREKA CREZITCELTHANE, &
AR L ABBINITETCH A1 EBND L5 TH D
A, R X BRI OKR ¥ hERAE L FUTEEKE
BREIBE VLD, DAETIAELLTBE CER
AR GRS, B EA LRI TV BT
DRFCRA G LB, Fig. 5 3B Le<bieki)
HUMEOR X (HER) LMEBE L OMBEHRER L.
CRICITHERERRA I AT E S,

DECHBERDOIEB EWFRB IOHY v ER L0
BIfRCH %, Fig. 6 w25 Lo hb 3EFEMILE
FEHMBIRS S b, BREOS VSO EHERLIEE
WHEE T b blS v ZRL L, L LHELROHIZ
BEEBFLTIZALTHRETH LRSIV E ) Tl
<, WEEHEFED 5 bR R Uity ZhicD
WL WURR (197629 2EHZEET SR D & 13
FELr-EBEL TR, HEORBEY, HiftSEE
BIOWER ST L - TR D L3552 b RH o4hh
Hbo TROLERD 5 B IR EH BB
SR ZEIDR AT 5 2 Lo TR D% 124
B) R NTHE Lz, TR B0

BT, —RfTbn5E00HEIE IOV ADE
DABERC L - TRESELE SR, WERER L -
THELDERFELTH 2 oW e ity v g
BRI DT A D 70,

10p

9

O Stem number

Number of main stems per hill or
number of sprouts per tuber
o Ul o ~]
——— T ¥
sziiiiiiiif:{?\\
- - :l
PN

3

N 1

8 9 10 11 12 13

Number of eyes per tuber

Fig. 6. Relations among the number of eyes per
tuber with tuber size until 120 gm, the
number of sprout beyond 2mm on the
former at the planting time and the
number of main stems per hill.

® 30cm-interhill ,ywith(A)

A O 30cm-interhill,with(0)or above (D)

o 20cm-interhill [ ]

« x chmhondl  §me
~inter

o A AN 1 AJ seed tuber
o
2,
£
8 40
0 (Only @ ;¥=13.27+0.192X,
" r=0.825%*%* )
-l
o
E
w 30
o
}:f -
- e |
g 20 (e+0;Y=12,52+0.170X%,
z r=0.619%* )

°

0o T 30 40 60 80
Weight of seed tuber (g)
Fig. 7. Relation between the weight of seed tuber and the number

of main stem per m?, including Exp. I-VI; figures in par-
entheses of explanations on symbols indicate the period of

sprout-raising.
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140t
A
120
° =104.4-1.34
€ 120 < = ¥ %=—o.67oNEX
g ¢ >
" & n1oo 4 o
3 0u o 0 - ® b
4 100 o o
H b ° = = o o L]
u 5 sof \
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g a0 - 8 I N
_g ° : * g o \{ a
3 [ ®
E o °.. £ 60 .u"e
o . 2 9 0
60 © o o
& © a
8o L L
9Q 40 A \
© 40 ° y=28.88+2.02X a
r r=0.745%%%
. . . . . R R PR
20 30 40 50 20 30 40 50
Number of main stem per m? Number of main stem per m?
Fig. 8. Relation between the number Fig. 9. Relation between the number

of main stem per m? and the
number of tuber per m2; sym-
bols are the same with Fig. 7.

3. BODHOKREE, EH, BEHSIUHRENED
BERFR

S5 2 RBROFHELYB LT, BodokE s
—EHEY D TEH L OB RERTE Fig. 7T 0kkD
TH5, 2ETRHEBBIRITED LA, 20 B ¥k
(321 HEEBSF L, BEE 70cm, #kR] 30 cm K
RAY, Bub a2 oBRSwER EEH &M Tl
TEGIEDOHBI R H (0825, 0.1 KHETHE) 325
h, chieR L& ctyoborneg Th 5% THE
MRS L bRk, ChEAD oL ERK
BRI, BB TIER L LCHROEH
CX2EHAH D, ThEBTHERE LUOELEESF
HEOWMRDH 5, BT X DEES D XE 1 H 2 BER
PyafEmed sy, EEEROLTRRVCLERSE
LIEBHRERTHD L2 B,

—HEH EHEROBRINE LB ToRBK
BEDTRTE Fig. 8 DB Y THD, HiZLRib
B CEVWHBEREN 2 b h, MERC O VCTEWD
DREE, B-HOR (S LR, B, BEEFR
S URERDO VAR T—EORRED 5 L &R
HeLT\WB, Thbbuhik s TR Y > T EELY
WINT % L BERIITERPHCENT 5,

EXEH L TPHHEROMCIE Fig. 9 WRITLEVE
B AOHBEFRRS D, Thi Fig. 0 R+
W & PHREE & ORISR R A DHEIBE

of main stem per m? and the
mean tuber weight. Symbols
are the same with Fig. 7.

120
o

o ¥=123.82-0.669X%,
= r=-0.902%**
o 100
o
o
o
o
3
4
o 80
Q
=
2
o
[
g 60

40

40 60 80 100 120
Number of tuber per n?

Fig. 10. Relation between number of tuber per

m? and mean tuber weight; symbols are

the same with Fig. 7.

BBBEDTHB, Thbr O T kX 3
W oM, HXABFALK, HRERD CERIOVTHI
2N 0N AP ¥4/ Y o
TERENE Lo Fig. 11 245 L50B &
7RIEO MBI B 5 2%, HBEMREE., LLlTh
5As b 1978 SE DR 10 cm OB & 7R 435 LD
TEHBEIRE (r=0615, 0.1% THEE) x5 hb,
1978 4512 381 A RERT 10 ecm K 0#E 5 B Ui, 24
EXRBEEERTH o2 LML T, HE X 58I



HEOHA TR Eh A »ThE, WTFhiELTh
m?M b IBEAE2 B L, WMAMAEROME, BEHEE
BRI X5 RAREETHET, HERLVCREL X5
IROfEbERK LD &k X5, Fig 10 g Lick
FREOPHMET L OBSIBIGRE, - MR —EHEf Y
RETHELDTHEDLN, Fig. 1l b X508 sk
HRELPOEHANHAL,TH D, HLECBIETY, &
KA DER S 5 B EPIROA I ik &
%,

FEY 0 BB WINT 5 RO\ 2 A5 =
LA FRALFETHA S5, Fig. 12 v&xs X5
W OKE X EINBOMICIIE - 72H3 5 b O MBI RS
(r=0404, 1% THE) R bh2H, Zhbhd 1974
FEONem SR LB ELRL L, XL {EVE
(r=0.325, 5% THE) &9, 1O H5 1R OE
B 25~60 gm OFFHOE VLRV D, b o
REIDNBERIETHELELASEAE LTI,
LTS BB BIE UcREINE % 4 g,
BiEE LTHoEET 5 30gm §igo 2R b o
BHTNETHDEVCIERIRLONRD, 128 LSk
T 7k D EREHRET 2B EREE 2T O N
Enbb,

EHB IUCRBNBECRITTE GV EHEoBE o

316 LR AT RFHALE $£11E 3%
Without AA(1l0cm apart),
¥=4.039+0.052X,
[ ] r=0_615*** o
§§y ° {J 65 a
E . —
~ o
o > 0 P4 5]
5 5 /’ S~
= 60 3 ‘ 60
“ z
5 ;
3 ssf 2 el o 8
3 55
W pe] E
o .
S 3
o} O,
o S'OF it 501 ° G
";;4‘ [} / L]
e 8 o o
>t
45b % e ° Y=4.559+0.0176X,
° _ 45t ) r=0,404%%,
Y7370, 010x ®  Without (a)(90gm-uncut),
° Y=4.550+0.178X,
X . r=0.325%,
20 30 40 50 20 40 60 80
Number of main stem per m? Weight of seed tuber (qg)
Fig. 11. Relation between the number of main Fig. 12. Relation between the weight of seed
stem per m? and the yield of tuber; tuber and yield of tuber; symbols are
symbols are the same with Fig. 7. the same with Fig. 7.
RELUTOREGREAS, 8 A LAUBOEIRTC XS W, RHBRBE L - TR LTI, BUiEY

X1, HEEY X LT m2MERHRA Y L33 LIRER
B¥ur XoX,: Y=0447, XY X,=0.390 % LT X,Y
X1=--0809 TEH RIFTHREOF B b EDO %

el LTk &L, FOHMBMRENT 0.810 2@ T
B, Y=4243+018 X1—1.027 X, o B R A2 H R

Too FRHMEBNEY Y ELAK LTERDD &, X1X;:
Y=0413, X,Y: X,=0512 % L X;Y: X;=—0.440

‘7718 o
i © ¢ Total
e e 30gm~ ° e

00 60gm~ o*° "—\
. o .

oo g~ g T eo . .

5
oce 240(31!\/6: 3
[ ]
8 0o
. %.,ﬁf

O

®e

—»%e»
\
2r ] e

Tuber weight (Kg/m2)

®e. 60gm~

240gma

e © °
1 o
e 120qm
o %5~° ® LN g
o_ 8 V)
20 0 40

" ry .._HO L
10 3 50

Number of main stem per m?

13. Tuber weight distribution affected with
different stem number per m?.

Fig.
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Summary

To make clear the productivity of small uncut-
seed-tubers six experiments between 1974 and 1978
were conducted. Small uncut-seed-tubers were
utilized from following reasons; (a) suppressing as
possible the fluctuation for the number of main
stem per hill and anticipating uniform populations,
(b) increasing properly the number of main stem
per hill and devising high yields of tuber, (c) con-
trolling the amount of consumption on the seed
tuber, and (d) raising the precision of mechanical
plantation. Using an early cultivar, Irish Cob-
bler, through five seasons, and also an later cul-
tivar, Benimaru, at only 1977, experimental plots
combined the factors consisting of the seed tuber
size, the type of seed tuber, the period of green-
sprout-raising and the intrarow spacing were pre-
pared. And investigations of the sprout develop-
ment, the stem number of hill and the weight

distribution of tuber yield, and the growth ana-
lytical investigations were carried out. Results
obtained were as follows.

1. Green-sprout-raising have been recommeded
as a method for the preparation of seed tuber
before planting, also have an effect on the secur-
rence of stem number per hill. But a raised-
sprout is affected by many factors like the period
of raising, conditions of air temperature and light
during the sprout raising, and the storage condi-
tion of seed tuber to attain an avairable length
from 2 to 5 mm and solid sprouts. .

2. The number of eyes on a tuber increased
asym.ptotically with increase the tuber size. By
reason of a elliptical tuber type, Benimaru have
relatively more buds than Irish Cobbler. The
number of sprouts were influenced by the number
of eyes on a tuber, and the number of main stems
per hill were controlled severely by the number
of sprouts on a tuber.

3. Tuber yields increased asymptotically with
increase the number of main stems per hill by
increasing the size of seed tuber and restricting
the intrarow spacing. [t was obtained a high cor-
relation (»=0.825, significant of 0.1% level) between
the number of main stem per hill and the tuber
yield with traits utilized small uncut-seed-tuber.
The number of tubers per m? highly correlated
with the number of main stem per m? (r=0.745,
significant of 0.1% level), on the other hand, it
was found high negative correlation (r=-—0670,
significant of 0.1% level) between the number of
main stem per hill and the mean tuber weight.

4. With increase the number of main stem on
a constant area, per cent of rather large tubers
decreased ; in the case of a range until 30 of the
number of main stem per m2 it was harvested
tubers beyond 240 gm, and yields of tuber exceeded
60 gm surpassed 80% of total yields, but on the
range from 30 to 40 of the number of main stem
per m? it was not obtained tubers exceeded 240 gm,
and increased rapidly the ratio of small tuber
below 60 gm. Moreover, if the number of main
stem per m? exceeded about 40, even tubers beyond
120 gm were not harvested, and the ratio of small
tuber below 60 gm should be reached above 40%.



