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Annual Variation of Growth and its Relation to Meteorological Factors in Potato Plants IT. An aspect
of annual variation in tuber starch weight : Sachio NisHIBE, Kazuto IwaMA* and Kimio NAKASEKO**
(Hokkaido National Agricultural Experiment Station, Eniwa 0671-13, Japan; * Faculty of Education, Mie Univer-
sity, Tsu 574, Japan; ** Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)

Abstract : The tuber starch weight in three varieties of potato plant was observed 5-8 times during the
growing season (June to September) for ten years (1972—1981) at the Hokkaido National Agricultural
Experiment Station.

1. The starch yield in each variety showed a significant correlation with the growth rate of the tuber
starch weight (tuber GR), and not with the bulking period (Table 1).

2. At the early bulking stage, high solar radiation, little precipitation and a maximum temperature
between 22-23°C enhanced the tuber growth, but restricted the shoot growth, resulting in a low shoot
fresh weight at the main bulking stage, especially in the early variety (Figs. 1 and 2). The meteorological
factors accounted for 689, of the variance in the distribution ratio for the tuber on a fresh weight basis.

3. At the main bulking stage, the tuber GR showed a significant correlation with the shoot fresh
weight in the early variety, but with the shoot efficiency (tuber GR/shoot fresh weight) in the late
varieties. The shoot efficiency was higher under the conditions of high solar radiation, little precipitation
and a minimum temperature of about 15°C (Table 2, Fig. 3). The meteorological factors accounted for
5497, of the variance in the shoot efficiency (Fig. 4).

4. At the late bulking stage, the tuber GR showed a significant correlation with the shoot fresh weight
in the late varieties.

Key words : Annual variation, Patato plants, Precipitation, Shoot fresh weight, Solar radiation, Starch
yield, Temperature, Tuber growth rate.
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Table 1. The mean value (Mean) and the
coefficient of variation (CV) in the bulk-
ing period and the growth rate of tuber
starch weight (Tuber GR) during its
period, and the simple correlation coeffi-
cient (r) with the starch yield for 10

years.
Mean CV r

Bulking period (days)?
Danshakuimo 52.9 12.2 —0.267
Norin 1 81.1 10.1  —0.059
Benimaru 85. 6.3 0.006
Tuber GR (g/m?/day)?
Danshakuimo 9.07 23.3 0.733*
Norin 1 8.22 19.1 0.828**
Benimaru 8.29 20.9 0.961**

1) The duration from the initial flowering stage
to the leaf yellowing stage.
2) (Starch yield) / (Bulking period).
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Fig. 1. The changes in the mean value and the standard deviation (SD) of the
growth rate of tuber starch weight (Tuber GR) according with the plant growth

for 10 years.

Triangle, circle and square symbols indicate Danshakuimo, Norin 1 and Benimary,
respectively. The same symbols are used in Figs. 2, 3 and 4.
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Fig. 2 The relations of the ratio of tuber fresh weight increase to total (tuber+shoot) fresh weight
increase (Tuber DR) with solar radiation (a), precipitation (b) and daily maximum temperature (c) at
the early bulking stage (July 1 to July 15) for 10 years.

(a) y=0.143x—2.0, r=0.402**.
(c) y=—10.13x*+463.3x —5229.3, R?=0.432**.
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Table 2. The mean value (Mean) and the
coefficient of variation (CV) in the
shoot fresh weight (Shoot FW) and the
ratio of Tuber GR to Shoot FW (Shoot
Efficiency), and the simple correlation
coefficient (r) with the Tuber GR at the
main bulking stage (July 15~Aug.12;
Danshakuimo, July 15~Sep.9 ; Norin 1
and Benimaru) for 10 years.

Mean (A r

Shoot FW (g/m?)

Danshakuimo 357 32.6 0.711**
Norin No.l 450 19.1 0.416**
Benimaru 495 19.8 0.138
Shoot Efficiency (mg/g/day)

Danshakuimo 9.32 23.7 0.471
Norin No.1 6.11 36.0 0.866**
Benimaru 6.06 43.5 0.891**
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The relations of the Shoot Efficiency with solar radiation (a), precipitation (b) and daily minimum

temperature (c) at the main bulking stage for 10 years.
D ; Danshakuimo, N ; Norin 1, B; Benimaru, T ; Three varieties

(a) D;y=0.0171x+25, r=0.502*
B; y=0.0176x—0.3, r=0.497** (n=40).

(n=20). N; y=0.0122x+1.7, r=0.413** (n=40).

(b) T;y=0.00914x*—0.41x+8.1, R*=0.208** (n=100).

(c) D;y=-—0.702x +21.2, r=—0.482* (n=20).
y=—0.188x2+5.68x —35.9, R2=0.215** (n=40).
B y=—0.286x2+8.61x—57.3, R2=0.356** (n=40).
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Fig. 4. The relation of the actual value in the

Shoot Efficiency with its estimated value
from the regressions with solar radiation,
precipitation and daily minimum tempera-
ture in Fig. 3 at the main bulking stage for
10 years.
Three varieties; y=1.53x—3.6, r=0.737**
(n=100). Danshakuimo; r=0.565** (n=
20). Norin No. 1.; r=0.510** (n=40).
Benimaru ; r=0.753** (n=40).
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