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Table 1. Maximum root diameter, number of roots and root dry weight at the initial

Vasi Earli- Initial dialtdni?érr(()gltm) Number of roots  Root dry Number

ariety ness flowering T o weight of

stage Upper Lower Upper Lower /pl. (g/pl.) stems
Priekulskii-rannii VE — 0.6 1.0 37 66 103 1.50 4.5
Waseshiro E July 7 0.8 1.2 27 55 82 1.53 2.3
Danshakuimo E 3 1.2 1.4 43 107 155 2.02 3.8
Hokkai No. 50 E 7 0.7 1.4 46 78 124 2.34 4.4
Toyoshiro E 9 0.9 1.7 31 47 78 2.14 2.4
Eniwa L 13 1.0 1.3 38 51 89 1.74 2.8
Hokkai No. 53 L 8 0.9 1.2 66 76 142 1.98 4.1
Shiretoko L 8 1.0 1.4 51 78 129 2.72 3.8
Norin No. 1 L 3 1.2 1.6 59 85, 144 3.87 4.3
Shimakei No. 161 VL 8 1.3 1.6 19 52 101 3.93 2.5
Mean 1.0 1.4 145 70 115 2.38 3.5

LSD 0.2%x (. frx 23%* 41%x 4% 0.65%* 1. 9*x

Note. VE: very early; E: early; L: late; VL: very late. *: 59, **: 19 level of significance.
The stem being under soil surface was divided into two parts, upper and lower, at the
3rd node from the soil surface. Priekulskii-rannii did not bloom and was sampled on July 6.

W ORI BT EER T R R o 9
HpFERIN TR D, TOEb T, BETER
irRAIE L. —0, BARER L OCHEE
PUERAA HBITERRIE T ToRmaE L L, BB LR
BiziEbfEthic ik e ofe. 2T, 8 1Bt
Mok A, BARRR JOHEHELR L.
FeBort X, FEELEERMERZER
AREDHHR L. BE R IOEARERE, WThoRfE
b EALEICHENTRE TR E L, — oy I
KBRS B LTHH LD L HEINRS. HffE
ERBEMCRA L THRS &, EAEIC BT DR
L ORAIRE, DO HRMIEA B, WA MR
ChxGHANREDbRD. OISR E
IR THICEEE T, AEMBOR LR, - o2k 1
SRIVERIBLENZ LI KEN T,
BRUOBRPLBREY TR, —ELBORE L ORE
WE L ERO 2ERC T bR B0, FRORFEMEE
FIMEORBMCBIR <, ML b DB
H S HHHIC BB IR DI RE ST B0,
F T, BROBELR YO K L OIRKE
MEIC O\ TAD &, BEDESEFEA L ORI
BB 7ol TS BI R AR B AL Te b o e ds, — MR
A Y e X eor & A e ly NE= Y ) 1 k-7 DY (ol
BRMRBL TR, MR E LR E
DLZEFRIEOHBIZ R LCEhTh r=0.743% & X
O r=0.792%%), BMOBFIECERC I - T, B
WREHETI-EYOREHECTRE I THWL T &
B BLMNETo T,

OXW, B EHEOHREHELMTTHID,
SERRICET2ROWE LFEH, ER, FTEEHK
BLORZE L OHBEREYE 2R R L. mARE
BIOHREHEIT, WThIEKIIE, ¥E, 1%
B, BRLZETELRTFOMABEYR L. ¥E, ¥X
ER L IO BRI B BAEREIZ Y KE G En
b, ChhBREIBOFELOMIZEDbR S EDOMH
BB tRIL, HoKICEpED MERZER REOR
Mtk S EBCBIEL TV 5o Lic ki EEL LR
B, =0, BEL TR, RYTARLES, T
MLEREORFEBEAREOHMARL, AL L >
2, BRSO RERZREITCEROE VML
TWBZ &Mbhb. Lal, EROBE VB fo—
FMEE, RARBCORGHE LA, 2R, X
R, ERITOMBEERTEND, RED Fi,
Bt BH L T 523D EHEINS.

2. REmEOHR &M B L OBR

1Kz, AL, BAAMMIEC 315 4 i@ OM |-
WO(E4E) B IOREYEOHR (19774E) %R
LicdhDThs. MLk LORowpEr, &5k
bR TR EF O TH L. L
EwE, HnP2NEML T wA Lo, BATERRLE
(7TAER)»bRECHERERSPR LD, B4
FRFE BT DB A RSR KRB E e B DICH L,
Mok A R ARV MEE L, ToRAMERD
LO0, 4ERIZ WK b sERERE K&
. —05, REEah B E &R, BRAERE
FERECH, AR TR & Bis Y, BrAE 2 ffEEA

4

NI | -El ectronic Library Service



The Crop Science Society of Japan

A -l 4 4

AvA v BROMBRHIZER L ATINE & OB

405

flowering stage (1976).

Table 2. The relationships between root and shoot characteristics
at the full leaf expanding stage (1976).

Number Root dry

of roots weight

per stem  (g/stem) Characteristics
22.9 0.33 e
35.7 0.66 Max. root diameter
40.8 0.53 Upper
28.2 0.53 Lower
32.5 0.89 No. of roots
31.8 0.62 Upper
34.6 0.48 Lower
33.9 0.72 /pl.
33.5 0.90 /stem
40. 4 1.57 Root dry weight
33.4 0.75 /pl.
9. 3k 0. 24x* /stem

No. of Stem T . Max.
stem length l?e(;"ygf stem
(/pl.) (cm) S diameter

—0.627 0.818** 0.781%* 0. 829%*
—0.411 0.662* 0.637* 0.659*
0.778+**  0.399 0.155 —0.066
0.867** —0.197 —0.393 —0.511
0.871** —0.130 —0.107 —0.291
—0.665% 0.572 0.511 0.797**
—0.126 0.623 0.751* 0.740*
—0.630 0.551 0.740* 0.919**x

Note. *: 5%, **:19,
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Fig. 1. Changes with time in shoot and root

dry weight in Sapporo and Shimamatsu
(1977).
Note. O : Priekulskii-rannii;
& : Danshakuimo;
] : Shiretoko; x : Norin No. 1
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Table 3. Growth rate and distribution ratio of dry matter during the period from
the 4th leaf stage to the initial flowering stage (1976).

Growth rate (dry weight g/pl./day)

Distribution ratio (%)

Variety
Leaf Stem Root Tuber Total Leaf Stem Root Tuber

Priekulskii-rannii 0.54 0.31 0.026 1.61 2.49 21.7 125 1.1 64.8
Waseshiro 0.60 0.38 0.028 1.38 2.39 25.1 16.1 1.2 57.7
Danshakuimo 0.73 0.50 0.038 1.27 2.54 29.0 20.0 1.5 49.6
Hokkai No. 50 0.76 0.53 0.052 1.48 2.82 26.8 19.0 1.8 52.4
Toyoshiro 0.56 0.45 0.039 1.89 2.94 19.3 15.2 1.3 64.2
Eniwa 0.73 0.72 0.042 1.15 2.64 27.6 27.3 1.6 43.5
Hokkai No. 53 0.71 0.62 0.038 1.46 2.82 25.3 22.1 1.3 51.2
Shiretoko 0.73 0.75 0.060 0.91 2.46 29.9 30.5 2.4 37.1
Norin No. 1 0.78 0.70 0.097 0.70 2.28 34.4 30.5 4.2 30.9
Shimakei No. 161 0.57 0.56 0.093 0.59 1.81 31.5 31.0 5.2 32.4

Mean 0.67 0.55 0.051 1.24 2.52 27.1 22.4 2.2 48.4

LSD (0.01) 0.13 0.18 0.029 0.39 0.63 3.2 3.6 0.6 5.3

Note. Stem includes the underground part of stem and stolon.
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Fig. 2. The diagram of the relationships
among leaf, stem and root dry weight,
and tuber yield (1976).
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Table 4. Dry weight in leaf and stem at
the full leaf expanding stage and tuber
yield (1976).

Dry weight (g/pl.) Tuber

Variety yield
Leaf Stem (t/10a)

Priekulskii-rannit 15.2 9.8 2.69
Waseshiro 17.9 13.3 2.59
Danshakuimo 14.6 13.8 2.63
Hokkai No. 50 14.7 13.9 2.91
Toyoshiro 19.3 15.7 3.12
Eniwa 24.5 23.9 3.95
Hokkai No. 33 19.4 21.6 3.94
Shiretoko 30.1 34.5 4.51
Norin No. 1 26.1 29.5 1.73
Shimakei No. 161 33.7 41.2 4.89
Mean 21.5 21.7 3.60
LSD (0.01) 6.1 6.3 1.01
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Varietal Differences in Root System and its Relationship
with Shoot Development and Tuber Yield

Kazuto Iwams, Kimio Nakaseko, Kanji Goron, Yukio NisHIBE*
and Yoshiki UMEMURA*

(Faculty of Agriculture, Hokkaido University, Sapporo 060 *Potato Breeding
Centre, Hokkaido National Agricultural Experiment Station, Eniwa 061-13)

Summary

Ten varieties were grown under the field conditions at the two locations, and number,.
diameter and dry weight of root were measured at the 4th leaf stage, the initial flowering
stage and the full leaf expanding stage. The results obtained are summarized as fol-
lows:

1. Number, diameter and dry weight of root attained to the maximum value about
the initial flowering stage, and maximum diameter and dry weight of root were greater
in late varieties than in early ones (Table 1).

2. Number of roots per plant indicated a positive correlation with shoot number
(r=0.743*), but dry weight of root per plant was correlated with dry weight of root
per stem (r=0.792**)  not with shoot number. Moreover, maximum root diameter
and dry weight of root correlated positively with stem length, number of leaves on main
stem and stem diameter (Table 2).

3. Root drv weight of each variety reached the maximum value several weeks
earlier than shoot dry weight at each location (Fig. 1).

4. During the period from the 4th leaf stage to the initial flowering stage, there were
distinct differences among varieties in root and tuber growth rates. The growth rates
in late varieties were higher in root, but lower in tuber, compared with early ones,
and there was a highly negative correlation between them. However, varietal differences
in growth rate per plant were very little except Shimakei No. 161, and not related with
the earliness. In addition, growth rates in each organ were correlated with their dis-
tribution ratios, not with growth rate per plant (Table 3).

5. Root dry weight was significantly correlated with tuber yield. However, leaf
and stem dry weight were greater in late varieties than in early ones and showed also
highly significant correlations with tuber yield (Fig. 2 and Table 4). Therefore, it was
assumed that the relationship between root system and tuber yield was not due to the
direct contribution of root system. but due to the pleiotropic expression of the earliness.
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