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Table 1. Mean performances of some characters.

Mean Culm Ear Ear Ear
Variety heading date *| length (cm) length (em) numbers weight (g)
E L*»* E L E L E L E L
Norin No. 9 6.2 7.5 | 59.8 50.8 | 16.4 14.7 | 30.8 19.6 | 20.5 17.4
Norin No. 15 3.7 6.4 | 53.3 47.4 | 14.1 12.9] 19.9 14.9 1 19.5 17.7
Norin No. 33 4.9 5.4 |62.7 57.5116.2 14.4 1 19.7 14.2 | 10.7 10.2
USSR-3 6.5 6.9 | 64.6 64.8115.3 15.4 ] 20.1 18.11 13.7 11.5
Hayamochi 6.9 7.7 ] 56.7 57.8112.8 13.1 ] 28.1 26.1|17.8 16. 8
Kiyokaze 8.0 7.6 | 64.3 58.2 1 16.4 15.5| 27.3 18.1 | 16.5 14.0
Hayaminori 8.5 9.3 | 58.5 54.8 1 12.8 12.6 | 27.2 20.0 | 25.0 22.0
Hatsutokachi 9.1 9.8 | 71.0 66.6 { 15.5 15.7 1 29.0 20.9(13.4 12.2
mean 6.7 7.6 | 61.4 57.2 | 14.9 14.3 | 25.3 15.0 | 17.8 15.9

*Number of days after Aug.lIst.

**E and L represent early and late transplanting, respectively.

Table 2. Intra-— plant variations of three characters.

. Variance of heading date | Variance of culm length Variance of ear length
Variety
early* late* early late early late

Norin No. 9 9.3 33.6 4.2 40.2 4.1 2.9
Norin No. 15 44.4 43.8 30.1 50.2 2.2 3.0
Norin No. 33 47. 4 56.1 47.3 112.7 2.4 3.7
USSR-3 8.1 9.1 40.5 34.0 3.8 5.2
Hayamochi 4.4 7.5 57.0 32.9 3.4 3.6
Kiyokaze 25.0 59.0 51.7 86.3 3.4 4.7
Hayaminori 9.7 17.6 48.9 42.6 3.2 3.2
Hatsutokachi 12.9 39.2 47.7 93.9 3.0 4.9

*early and late represent the time of transplanting.

These abbreviations are used in Table 5.
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Table 3. The distribution of frequency of ear emergence.

Variety Transplanting date | Jul. 17 20 24 27 31 Aug 3 7 10 14 17
Norin No. 15 early 7 3 2 2 16 8 42 20
late 5 6 2 2 1 11 27 11 25
. early 5 1 4 9 32 26 23
Kiyokaze
late 4 8 5 3 3 27 12 26 12
USSR—3 early 16 14 47 21 2
late 1 12 6 56 22 3

Table 4. Analysis of variance for intra-—plant variation.

Mean square
Source of variation d. f. Variance of Variance of Variance of
heading date culm length ear length
Replication 1 40.95 230.32 0.09
Variety (V) 7 1211 .59** 1108 .87 1.59
Transplanting date (T) 1 1365 .03** 1963 .92 2.40
VXT 7 173.75 916.77 1.81
Error 15 71.52 435 .52 1.62

**Significant at the 1% level.
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Table 5. Inter —plant variations of three characters.

) ,lariance of heading date Variance of culm length Variance of ear length

Variety
early late early late early late

Norin No. 9 14.8 65. 4 508. 1 539.5 3.4 6.7
Norin No. 15 79.1 48.8 123.1 315. 8 1.9 1.9
Norin No. 33 69.7 122.5 450. 9 1116.1 4.4 4.8
USSR-3 4.9 14.2 325.2 486. 2 2.9 2.6
Hayamochi 3.8 4.0 484.7 202.3 1.5 1.7
Kiyokaze 46.6 72.7 843.3 1871.4 - 4.1 6.6
Hayaminori 32.1 14.6 377.2 213.5 0.7 1.6
Hatsutokachi 77.1 156.1 280. 1 1657.4 1.5 6.3

Table 6. Analysis of variance for inter —plant variation.

Mean square
Source of variation d. f. Variance of Variance of | Variance of
heading date T culm length ( ear length
Replication 1 1443 1605 \ 0.54
Variety (V) 7 6544** , 622325%* ; 10.94
Transplanting date (T) 1 3636 1132260** \ 17.68
VXT 7 1439 ! 347829%* 3.37
Error 15 | 1367 \ 63701 8.77

**Significant at the 1% level.
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Studies on Phenotypic Plasticity in Paddy Rice Plants

L. Intra- and Inter-Plant Variation in Early Varieties of Paddy Rice Plants

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

Summary

Recently it has been noticed that the variations of agronomic characters within a plant are important
characteristics in breeding programms, especially with respect to the mechanization in agriculture and the
quality of crop plants. The magnitudes of intra-plant variation on heading seem, in general, to be
negatively associated with heading date. One object of this experiment was to asertain inta-plant
variation of heading date in early varieties of rice. On the other hand, it has been sometimes found
differences in phenotypic variance among individual plants between varieties. It is interesting to analyze
the differences between varieties of such a variance in relation to the environmental changes.

Eight varieties in early group were grown under two different transplanting times, namely, at June 15
and 25 in 1973. Heading date, culm and ear length were recorded for all tillers within a plant. The
magnitudes of intra-plant variation on each character were expressed by variance among tillers within a
plant, and those of inter-plant variation were estimated by variance of intra-plant variation between ten
plants within a plot.

1. The performances of materials used in this experiment showed, as a whole, earlier heading date,
longer culm and ear length, more ears and higher yields in early planted plot than those in late one (Tab.
1.

2 . The difference between varieties on intra-plant variation of heading date was remarkable, whereas
those of culm and ear length were not. Intra-plant variation of heading date in late planted plot were
larger than that in early one, but the difference between transplanting time did not affect the variation of
culm and ear length (Tab. 2 and 4).

3. The correlations between intra-plant variation of three characters mentioned above and ear
numbers were rather low, so they might be regared as independent characteristics each other.

4 , The differences between varieties on inter-plant variation of heading date and culm length were
highly significant. Inter-plant variation of culm length showed the interaction between variety and
transplanting time, that is, individual variation was affected by changes of environmental conditions
differently, due to varieties (Tab. 5 and 6).
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5. Some varieties manifested large individual variation in late planted plot which was unfavorable
condition to grow for plants. It might be able to assume that the ability to stabilize genic expression
might be weakend in such a condition.

6. Correlation coefficient between intra- and inter-plant variation in the examined varieties were
0.908** on heading date, 0.805** on culm length and 0.420 on ear length, respectively.



