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Table 1. Variation of mean performances between four environments.

éé(r:’(?];]:;l‘ilﬁ;[i‘gé l I\él:tz;ll F[e\idér.l)g hveaarc;i?gcfia?é** Ear numbers | Culm iﬁ]])gth Ear(lcﬁinnjgth Ear (\g?ight
500 14.35 10.36 15.67 64.7 15.6 29.2
650C 14.19 10.05 15.54 66.9 15.8 29.4
950C 13.39 10.03 14.14 64.7 15.6 27.4
1100C 12.75 12.20 14.06 64.4 16.0 28.9
* ** represent mean, variance among heading date of each tiller within a hill, respectively.
Table 2. Analysis of variance for mean values.
Source of Mean square
variation d. L | Mean heading Variance of Ear ) Culm Ear Ear
date heading date | numbers length length weight
Replication 1 2.78 24,12 6.56 33.16 0.43 109.51*
Variety 9 102 .50** 176 .34** 31 .49** 366 .45%* 11.88** 28.52
Treatment 3 11.15** 21.63** 15.23** 25.71 0.60 16.85
VarXTreat.| 27 1.44 7.53* 2.73 6.55 0.50 15.04
Error 39 1.31 3.85 3.49 12.12 0.52 20.99

** * Significant at the 1, 5% level, respectively.

Table 3. Estimates of mean, regression coefficient(b) and standard deviation from

regression (sd®) under four environments.*

Variety Mean heading date Variance of heading date Ear numbers

mean b sd? mean b sd? mean b sd?
USSR-3 9.43 0.85 0.51 | 13.39 0.85 2.83 1 13.71 0.97 0.10
Norin No.15 9.97 0.51 0.91| 16.71 0.16 0.11 ] 14.29 0.27 1.35
Hayamochi 11.63 1.16 0.25 ) 10.58 0.33 0.17 ) 15.40 0.87 1.12
Norin No.33 12.05 2.02 0.08 | 15.99 4 .06 4.07 | 11.79 —0.13 2.30
Kiyokaze 13.21 0.52 0.30 | 15.24 1.07 0.98 | 13.00 0.06 0.75
Hayayuki 14.79 1.02 1.32 | 11.95 0.49 0.16 ] 13.35 2.30 1.40
Ishikari 13.32 1.82 1.81 8.59 2.18 0.79| 16.11 1.69 2.25
Shiokari 13.31 0.68 0.01 6.76 0.27 0.42 | 15.41 0.84 0.62
Yukara 17 .60 0.29 1.68 3.79 0.32 0.24 | 17.84 1.52 2.16
Tomoemasari 21 .40 1.09 0.46 4.50 0.42 2.95 1 17.61 1.65 0.02

~ . . . . . 3)
*These estimates were obtained from means of Finlay and Wilkinson ™.
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Table 4. Differences between varieties in individual variation.

Variety | Mean Variance of Ear Culm Ear Ear

wading date |heading date| numbers length length weight

USSR-3 0.92 22.08 6.97 7.50 0.86 32.0
Norin No. 15 1.41 13.88 7.19 5.95 0.46 12.6
Hayamochi 1.10 14 .89 9.92 3.43 0.39 36.4
Norin No. 33 2.71 43.37 8.02 10.92 0.44 55.0
Kiyokaze 1.44 25.97 6.66 6.75 0.32 14.2
Hayayuki 2.01 24 .80 8.61 4.96 0.25 35.8
Ishikari 1.30 13.27 10.89 2.18 0.38 27.3
Shiokari 1.13 8.92 8.87 5.26 0.23 31.7
Yukara 0.87 2.14 16.27 4.89 0.41 37.4
Tomoemasari 1.15 2.87 15.62 4.28 0.23 19.6
mean 1.40 17.22 9.90 5.61 0.39 30.2
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Table 5. Variation of individual variations between four environments.

Accumulating Mean Variance of Ear Culm Ear Ear
temperatures heading date |heading date numbers length length weight
500C 1.09 13.56 8.95 6.70 0.40 24.0
650°C 1.45 14 .68 10.54 4.87 0.43 25.8
950C 1.26 13.76 7.66 5.88 0.36 36.9
1100C 1.80 26.84 12.32 4.99 0.39 33.9
Table 6. Analysis of variance for individual variations.
g ¢ Mean square
\(,);rri(;?iog d. f. Mean Variance of Ear Culm | Ear Ear
' heading date |heading date numbers length length weight
Replication 1 1.68 364 .57 5.06 4.57 0.01 518.16
Variety 9 2.51%*% | 1223.76%* 91 .83** 46 .69** 0.27* 1268 .24**
Treatment 3 1.83% 828 .92%* 81.06 14.77 0.02 773.55
Var.XTreat| 27 1.24%* 135.71 26 .67 17.97 0.13 552.24
Error 39 0.50 138.19 29.25 11.07 0.11 307 .80
**:*Significant at the 1, 5% level, respectively.
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Fig. 1. Relation between accumulating temperatures in raising stage
and inter-plant variation of two characters.
U : USSR-3, 15 : Norin No.15, HM : Hayamochi, 33 : Norin No. 33,
K : Kiyokaze, HY : Hayayuki, I Ishikari, S Shiokari,
Y : Yukara, T : Tomoemasari.
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Studies on Phenotypic Plasticity in Paddy Rice Plants

II. Inter-Relationship betweee Accumulating Temperatures
in Raising Stage and Phenotypic Stability

Yoh Horikawa and Kanji GOToOH
( Faculty of Agriculture, Hokkaido University, Sapporo )

Summary

A considerable amount of evidence has shown that the magnitudes of inter-plant variation in
genetically homogeneous populations or those of variation between repetitive structures of single in-
dividual are under genetic control. It is sometimes considered that those phenotypic variabirities arise
from random changes during development which is not genetic in origin and which has no observable
environmental cause.

We are studying from the viewpoint that such vanabilities are a measure of the stability of genic
expression to environmental fluctuations. This examination was conducted to investigate the sensitivi-
ties to temperature conditions during the early of growth. The materials consisted of ten rice varieties
with different heading time. They were grown in a controlled-growth cabinet maintained at constant

25°C throughout the raising stage, and basing on the duration of treatment, 4 sub-samples in each variety
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were obtained, which were given 5007, 650°, 950° and 1100°C of accumulating temperatures, respectively.
Those samples were then transplanted into fields at June 6 in 1974. The data on mean value and variance
among in dividuals in each environment were analyzed.

1.1t was shown that the mean heading date, variance of heading date and ear numbers were different
between the sub-samples, whereas in the other characters there was no difference (Tab. 1).

2 . For all six investigated characters the differences between varieties of inter-plant variation were
highly significant. Further it was shown that the magnitudes of its variation on mean heading date and
variance of heading date increased at the higher temperature plot (Tab. 5). It might be assumed that
they were attributed to the decrease of stability which caused the stress at the higher temperature
condition.

3. The interaction between environment and variety was highly significant in the inter-plant
variation of mean heading date. Most of the examined varieties were stable to the differences of temp-
eratures. On the other hand, it was found that some ones enlarged inter-plant variation drastically when
temperature exceeded the critical range (Tab. 6 and Fig. 1) It was evident that temperature conditions
were the threshold to control genic expression strongly.

4 . Correlation coefficient between mean heading date and variance of heading date on inter-plant
variation was very high, namely, 0.829** but other characters were found to be independent each other.

5. The stability of mean value evaluated by coefficient of regression to environmental index (Tab.
3) and inter-plant variation (Tab. 4) on variance of heading date correlated possitively, namely, 0.736*.



