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Correlation between the Characters Composing Plant Type
of Rice Landraces in Japan

Yo-Ichiro SaTo* and Hirotada YamacaTta**

*  Laboratory of Crop Science and Plant Breeding, Faculty of Agriculture
** Laboratory of Plant breeding, Faculty of Agriculture, Kyoto University

Abstract : In order to clarify the varietal variation of plant type among rice landraces in Japan,
fifteen characters (Table 2) were measured and analysed by statistical methods. The materials
were cultivated under two nitrogen levels at a paddy field in Kyoto in 1979. The results obtained
are summarized as described below.

By principal component analysis, three latent phases on multi-dimensional variation, reflecting
size factor, relative elongation of upper- vs. lower-organs, and that of leaf-blade length vs. internode
length, were extracted. This result was very well consistent with some findings obtained in several
crops, i.e., mutant lines of rice, cultivated barley, common wheat and oat. Correlation coefficient
between the culm length and the score calculated from the first principal component (Z: score) was
extremely high(Fig. 2). Therefore, it can be concluded that the culm length, which is single and
easy to measure, is a good indicator for representing the size factor. The variaties tested could
be devided into several groups on the scatter diagram defined by Z: and Z» axes, mainly by Z:
axis (size factor), (Fig. 3). Thic fact suggests that some major gene (s) which controls the
size factor or the culm length will successfully be identified by genic analysis.
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Table 1. Varieties tested and their charcteristics

No. Collecting site Heading date - Culm length
1 Kagoshima pref, 13th. Sep. 130 cm
2 Nagasaki 15 ' 124
3 Miyazaki 17 E 108
4 do 6 ' 130
5 Kagoshima 26 Aug. 114
6 Nagasaki 8 Sep. 125
7 Miyazaki 12 - . 119
8 Kagoshima 17 . 140
9 Nagasaki 12 110
10 do 2 122
11 do 2 o 114
12 Kagoshima - 13 118
13 Ooita 12 . 116
14 Nagasaki 9 90
15 Kagoshima 18 - v 104
16 do 15 ) 97
17 Ooita 19" ' 101
18 Kagoshima 4 93
19 Ooita 9 102
20 Kagoshima 16 ' 100
21 Fukuoka 13 ' 102
22 do 13 98
23 do 18 95
24 Ooita 15 ' 104
25 do 9 92
26 Fukuoka 12 ‘ 79
27 do 2 76
28 do 11 ‘ 74
Asahi 1 90

Jukkoku 10 76
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Table 2, Varietal mean and range of fifteen characters in standard- and
heavy-fertilizer levels

Standard fertilizer level Heavy fertilizer level
Character Landraces comparison Landraces comparison
Mean Range Asahi Jukkoku Mean Range Asahi Jukkoku
1 st leaf sheath 29.9  35.4—24.2  29.7  28.5 29.4  35.0-24.2 287  26.5
2nd 25.6  30.5—20.9 24.0 22.5° ' 25.7 3l.1-2n1 25.3  22.4
3rd 270 32.6—21.7 - 23.6  22.1 2.6 33.0—-22.2 257  26.4
4th 29.1  33.9-23.6  25.9  23.7 9.2 33.6-22.1 2.5 26.4
1 st leaf blade 31.9  41.0-23.3 3.3 30.0 33.0  44.6-—25.2 3.6  27.5
2nd 4.7 59.4—37.2  44.6 AL 4 4956 61.3—37.4  45.0  41.8
3rd 55.6 69.5—42.7 50.3 49. 1 56.7 65.7—42.0 50.3 43.5
4th 60.0  75.5—45.5 54.7  45.8 61.3  76.5-—-45.5  55.0  48.0
1 st internode 3.7  46.2-24.8 349 29.4 36.4  45.8—24.6  33.2  29.5
2nd 23.2 28.0—17.6 19.8 15.2 24.2 27.6—18.1 20.0 15.0
3rd . 18.6  23.7-13.1 16.2  11.6 19.1  24.9-13.4 15.0 13.5
4th 14.9 24.1— 8.2 11.2 8.1 15.6 _22.3—10.8 11.3 9.5
5th 8.4 15.9- 3.7 5.1 3.0 9.>6 17.1—~ 4.7 5.5 4.7
Culm length 106.2  139.6—74.1  89.9  76.0  110.0 142.8~75.0 92.2  75.8
No. of elongated
internodes 7.2 8.3— 6.0 7.4 6.2 7.6 8.4— 5.9 7.3 6.8
Table 3. Correlation coeficients among 13 characiers in standard Sfertilizer level
Character b ¢ d e f & h i J k1 m
a) 1st leaf sheath .84 77 .77 68 .65 .70 .60 82 67 .52 .24 .14
b) 2nd 95 8 | 73 87 91 90 | 8 .8 .74 .41 .28
c) 3rd .94 .69 .8 91 8§ .84 78 79 52 .35
d) 4th 58 .77 %0 88 | 8 71 81 .60 .40
e)lstleafblade ....................................................... . 73 ...... 6659 ........ 67 444444 60270201 .......
f) 2nd .89 85 0 75 .78 .66 .45 .33
g) 3rd .96 .85 713 18 59 .44
h) 4th 82 .78 .79 .66 .52
...... : )lstmtermde 82704119
i) 2nd : 153
k) 3rd . .86 .67
1) 4th . .89

m) 5th

Bold figures : Significant at 1% level.
Italic figures : Non significant
Others : Significant at 5 % level.
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Table 4. Three vectors of principal components extracted

Character Component

1 st 2nd 3rd
1st ]eafl sheath .26 .23 Y
2nd .32 .13 .07
3rd .3 .07 .04
4 th .31 - .01 .19
| st leaf blade .22 .43 — .40
2 nd .29 .11 - .48
3rd L3 -01 - .19
4 th .31 - .07 - .25
1 st internode .29 .16 -29
2nd .28 02 04
3rd .28 - .30 .18
4 th .21 - .53 .02
S th .15 - .57 .14
Contribution (%) 71.3 15.7(88.00* 3.8091.)*

* Total contribution in bracket.
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Fig. 3. Relationship between culm length and scorc calculated from the
first component in Table 4.
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Fig. 4. Classification of varieties by Z1 and Z: scores calculated from the
components shown in Table 4.
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