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ABSTRACT

This study was conducted to evaluate the growth characteristics and grain component of
10 collected colored rice cultivars to find out the possibilities of using the agronomically
usefull characters to provide information for colored rice breeding and cultivation. The
coefficients of variation of culm length, grains number, ripening rate, maturity time, and
coat color of grain and seed were higher than those of other characters. The positive
correlations were observed among heading dates, grain numbers per panicle, and 1000 grain
weight, as well as between culm length and panicle length, panicle length and grain numbers
per panicle, 1000 grain weight and darkness of seed coat color, while negative correlations
were observed between heading dates and panicle numbers per hill, grain yield and seed
coat color as well as among culm length, panicle number per hill and seed coat color of
brown rice, respectively. The first component of principal component analysis was consist of
panicle numbers per hill, 1000 grain weight, and grain yield showing higher correlations
among them which explained the variance of the sink size of respective cultivars. The second
component of principal component analysis was consist of heading date, grain numbers per
panicle and maturing date showing higher correlations among them which explained the
variance of maturity of respective cultivars.
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Table 2. Mean, maximum and minimum values, range,
characteristics among 10 colored rice cultivars.
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Table 1. List of colored rice cultivars and lines tested in
this experiment.

Entry Varieties or lines Origin
1 Heukjinjubyeo Suweon
2 Akamai Japan
3 Jakwangdo China
4 Sanghaehyanghyeolna China
5 Sinuchinu Japan
6 Tohoku #149 Japan
7 Okdae China
8 Heuknambyeo Tksan
9 Iksan #428 Iksan
10 Jindojaerae Jindo

standard deviation(SD) and coefficient of variation(CV) of 12

Items Heading Clum Panicle Panicles Spikelets 1000 grain Ripening Yield Yield Maturity Seed coat Grain coat

date length length /hill /panicle weight rate  (t/ha) index time color color

(cm) (cm)  (ca) (ea) ® (%) a3z a6 14

Mean 731 860 213 133 1070 21.1 71.0 415 134 217 4.89 1.5
Maximum 831 117.1 26.5 16.1 148.4 232 959 551 177 3 6 4
Minimum 7.28 69.2 177 9.6 73.9 17.1 464 221 71 1 2 2
Range 1.03 479 88 6.5 74.5 6.1 49.5  3.30 106 2 4 3

S.D 0.396 138 219 177 202
cCv 4.95 16.1 103 133 18.9

1.66 16.0 086 277 0.79 1.60 1.15
7.85 226 208 208 363 32.8 76.7
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Table 3. Correlation coefficients of 12 agronomical characteristics of 10 colored rice varieties tested

Characteristics 1 2 3 4 5 6 7 8 9 10 11
1. Heading date

2. Clum length - -0.004

3. Panicle length 0.030 0.536*

4. Panicles/hill -0.151%  -0.573* -0.392

5. Spikelets/panicle ~ 0.496*  0.304 0.519* -0.423

6. 1000 grain weight  0.502* -0.359 -0.127 0.211 0.178

7. Ripening rate -0.175 0.350 0.081 -0.211 0.011 -0.015

8. Yield 0.158 -0.234 -0418 0325 0.107 0399 0.270

9. Yield index 0.155 -0.235 -0418 0324 0.105 0397  0.272 0.999**

10. Maturity time 0.889** -0.191 0.067 -0.126 0.443 0.492 -0.216 0.038 -0.191

11. Seed coat color ~ 0.039  -0.539* -0.114 0.276 -0.125 0.509* -0.151 0.036 -0.530* -0.114

12. Grain coat color  -0.170 0.046 0.151 0.062 0.183 0.026 0.081 0.285 0.045 0.151 0.062

* and ** indicate significance at 5% and 1% level, respectively.
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Table 4. Eigen values and its contribution to total variation

Principal component 7y Zs Zs Zs Zs Z; Zs
Eigen value 3.298 2.701 2.161 1.156 0.951 0.509 0.422 0.342
Contribution 0.275 0.225 0.180 0.096 0.079 0.042 0.035 0.029
Cumulative contribution ~ 0.275 0.500 0.680 0.776 0.855 0.892 0.932 0.961
Table 5. Correlation coefficient between 12 agronomical characteristics and 5 eigen vectors
Characteristics Principal components
Z Z: Zs Zs Zs
1. Heading date 0.318 0.853%* -0.094 -0.218 -0.158
2. Clum length -0.726** 0.235 0.435 -0.145 0.072
3. Panicle length -0.613** 0.436 0.101 0.470* 0.138
4. Panicles/hill 0.609** -0.463* -0.166 0.158 -0.178
5. Spikelets per panicle -0.120 0.782%% 0.329 0.239 -0.146
6. 1000 grain weight 0.696%* 0427 -0.035 0.185 0.314
7. Ripening rate -0.110 -0.076 0.638** -0.241 0.639**
8. Yield 0.727%* -0.024 0.644** -0.112 -0.073
9. Yield index 0.727%* -0.026 0.645%* -0.112 -0.070
10. Maturity time 0.329 0.829** -0.297 -0.165 -0.041
11. Seed coat color 0.498* 0.016 -0.429 0.428 0.515*
12. Grain coat color 0.053 -0.116 0.550%* 0.675%* -0.254
* and ** indicate significance at 5% and 1% level, respectively.
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Table 6. Relationships between principal components and agronomic characteristics

Principal Sign of correlation . .
- Agronomical characteristics
components coefficient

7 + No. of panicles, 1000 grain weight, yield, seed coat color
- Clum length, panicle length,

Z: + Heading date, spikelets per panicle, maturity time
- No. of panicles,

Zs + Ripening rate, yield, yield index
- Grain coat color

Zs + Grain coat color, panicle length

Zs + Seed coat color, ripening rate

Table 7. The eigen vectors of colored rice varieties on the first five principal components

Entry Varieties Origin Z Z> Zs Z: Zs
1 Heugjinjubyeo Suweon -1.102 -2.371 -1.827 0.603 0.428
2 Akamai Japan -1.014 -2.667 1.039 -0.502 0.799
3 Jakwangdo China 0.012 1.016 -0.932 -0.171 -1.935
4 Sanghaehyanghyeolna China 2.060 -0.220 -0.771 -1.335 1.423
5 Sinuchinu Japan -0.724 1.264 -2.142 0.790 0.691
6 Tohoku #149 Japan -1.035 -1.722 0.137 3.045 0.125
7 Okdae China -3.795 0.265 -1.349 -0.954 -1.155
8 Heugnambyeo Iksan 1.598 -0.797 0.900 1.092 -1.059
9 Tksan #428 Iksan 2.708 0.024 -0.664 -0.327 -0.276
10 Jindojaerae Jindo 2.198 1.040 -1.259 0.124 -0.742
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