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Principal Component Analysis for the Growth
Data of Rice

Weon Sik Hahn* and Yeong Am Chae**

ABSTRACT

Principal component analysis was used for analzing growth data to know the relationship between growth
characteristics and yield as well as its components. The first principal component accounted for average time

of the specific leaf area sampled, leaf area index, and dry weight, and the second component for the position

of the changing point of growth characteristics. The component scores were more affected by the nitrogen

level than variety. Yield were affected by fertility ratio and number of spikelets per hill which have close rela-

tion with the component score of leaf area index and dry weight per hill.
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Table 1. Eigen vector and value of each growth characteristics.
Week SLA LAI TDW
Z1 72 Z3 Z1 Z2 Z3 Z1 Z2 Z3

1 0.278 —0.267 —0.148 0.249 -0.263 —0417 0.244 —0.502 —0.056

2 0.067 —0.292 0.293 0.261 —0.275 —0.277 02563 —0316 —0.263

3 0.087 —0.519 0.009 0272 -0.083 -—-0.103 0266 —0134 -—0114

4 0.201 -0.519 0.088 0.278 -0.186 0.064 0.281 0.048 —0.199

5 0279 —-0180 —0.114 0.285 -—0.124 0.106 0285 —0.034 -0.003

6 0.391 —0.002 0.059 0.261 —0.340 0.155 0.269 0.072 -0.110

7 0.352 —-0.032 0.191 0271 -—0.242 0.195 0.275 0.170 —0.225

8 0.314 —0.044 -—0.278 0.279 0.016 0.165 0.278 0.154 0.004

9 0.292 0.232 0.319 0.268 0.053 —0.112 0.268 —0.169 0.002

0 0.304 0221 —0.147 0.271 0.088 0.010 0.255 —0.028 0.440

11 0.276 0347 0.018 0.250 0.143 0.415 0.231 0.415 -0.225

12 0.048 0.063 0.614 0.253 0.179 —0.170 0.255 0.050 —0.226

13 0321 0203 —0.030 0.249 0.329 0.331 0.248 0.368 0.335

14 0.235 —0.019 -—0.051 0.195 0.413 —0.556 0.219 —0.417 0.336

15 0.057 0.048 —0.500 0.217 0.531 1.047 0.236 0.179 0.5652

Eigen value 5329  2.605 1.849 11.468 1.119 0902 11.764 1.055 0.770

Contribution 35.523 17.370 12.323 76.452 7.459 6.016 78425 7.030 5.006

Cumulative 35.523 52.893 65.216  76.452 83911 89.927 78425 85455  90.552
contribution

Table 2. Correlation between variable and component.
Week SLA LAl TDW
Z1 72 Z3 Z1 72 Z3 Z1 72 Z3

1 0.643 —0431 -0201 0.841 —0.278 0.396 0.836 —0.515 —0.048

2 0.155 —0.472 0.298 0883 —0.291 0.263 0.868 —0325 —0.230

3 0.201 —0.837 0.012 0.922 —0.087 0.098 0913 -0.138 -—0.099

4 0463 -—0.837 0.119 0943 -—0.198 0.061 0.964 0049 —0174

5 0645 -—0.290 ~-0.157 0964 -—-0.131 0.100 0978 —0.035 —0.020

6 0.902 --0.003 0.080 0.883 —0.360 0.147 0.923 0.177 —0.157

7 0.812 0.051 0.260 0.918 —0.256 0.185 0.943 0.174 -—0.196

8 0.726 —0.070 -—0.379 0.943 0.016 0.157 0.953 0.158 0.073

9 0.673 0.374 0.434 0.908 0.056 0.107 0919 —0173 0.010

10 0.702 0.356 —0.200 0.917 0.093 0.010 0874 —0.028 0.349

11 0.638 0.560 0.025 0.845 0.151 0.394 0.793 0.426 —0.223

12 0.110 0.102 0.835 0.857 0.190 0.161 0.876 0.051 -0.223

13 0.740 0327 —0.041 0.842 0.348 0.315 0.850 0.378 0.292

14 0.5641 -0031 —0.070 0.662 0.437 0.528 0.751 —0.429 0.301

15 0.131 0.077 —0.680 0.734 0.561 0.044 0.808 0.183 0.446
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Fig. 1. Change of specific leaf area with time.
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Fig. 2. Change of leaf area index with time.
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Pig 8. Change of total dry weight with time.
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Table 3. Component score of each treatment level.
Nitrogen . SLA LAI TDW
level - Veriety  —7 z2 73 71 72 23 71 72 123
Okg Josinryuk 0.229 —1.350 0.280 —0.617 1534 0.240 —-0.633 0514 1439
Paldal 0.275 —0.552 —0.503 —0.670 1738 0624 —0695 0964 1503
Jinheung —0.967 0930 —0.247 —0.709 1.815 0163 —0643 0318 1.393
Tongil —-0.715 0.035 0.297 —0.724 1.898 0.103 —0.678 0.503 1.569
Milyang 23 0.109 —0.958 —0.245 —0638 1633 0104 —0.675 0555 1.454
12kg  Josinryuk 0.821 —1.001 0.547 0338 —0936 0555 0215 0.539 —0.548
Paldal -0.090 0.577 0.440 0.200 —0428 —0.166 0156 —0.447 —0.110
Jinheung —0.540 1247 -—0.362 —0.168 0438 0583 —0.059 0408 0.201
Tongil —-0.009 0.763 0.040 0545 —1.511 —1.116 0628 —0.510 —1.352
Milyang 23 0.415 —0.338 —0.043 0479 —1.321 —0205 0.380 —1.145 —1.015
Josinryuk 0.843 —1.025 0.263 0.362 —1.033 0.171 0.288 0.140 —0.684
Paldal 0.424 0113 0.047 0440 —1.200 —0.455 0.382 —0.693 —0.893
18kg  Jinheung -0.516 1.019 —0373 0201 —0.481 —0.189 0305 —0.434 -0.699
Tongil —-0.387 0608 —0.096 0422 —1.041 —0473 0534 —0.696 —1.140
Milyang 23 0.108 —0.068 —0.046 0542 —1.106 0063 0.496 —0.026 —1.119
Table 4. Analysis of variance for the component score.
SV df SLA LAI TDW
. Z1 zZ2 Z3 Z1 72 Z3 71 Z2 73
Nitrogen 2 0.172 0.557** 0.060 L709%* 11.202** (0.242 1.681** 1238** B8.268**
Variety 4 0.807** 2122** 0.194 0.056 0.367 0.288  0.039 0382 0.201
Error 8 0.059 0.046 0.062 0.021 0.174 0.165 0.019 0247 0.128
Total 14
** * Gignificant at 1%, 5%, level respectively.
Table 5. Mean of the component score of each factor.
SLA LAI TDW
Factor  Level Z1 z2 73 71 72 Z3 721 72 73
Variety Josinryk 0.631 —1.125 0.363 0.027 —0.145 0.322 —0.043 0.397 0.069
Paldal 0.203 0046 —0.005 -—-0.010 0.037 0.001 —0.052 —0.055 0.166
Jinheung  —0.674 1.065 —0.327 -0.225 0590 0186 —0.132 0.097 0.298
Tongil —-0.370 0469 —0.080 0081 -0.218 —0.495 0161 -—0.567 —0.308
Milyang 23 0.211 —0.455 —0.111 0128 -0.265 —0.013 0.067 0.128 —0.227
Nitrogen Okg —0.213 —0.379 —0.084 —0.672 1723 0.247 —0.665 0571  1.472
12kg 0.119 0249 —-0.041 0279 —0.752 —0.069 0264 —0.229 —0.565
18kg 0.094 0129 0124 0393 —-0972 —0.177 0401 -—0.342 —-0.907
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Table 6. Simple correlation coefficient between component score and yield and its component.

Yield and 1ts SLA LAI TDW
Component z1 72 Z3 Z1 72 Z3 Z1 Z2 Z3
NPH 0.307 0.250 0.402  0.748% —0.754* —0.220 0.755%* —0.500 —0.723*
NGP -0.294 0.232 —0.515% 0.008 0044 —0.062 -—0.006 0.024 -0.019
FER —-0129 —-0397 -—0.143 0.732%  (0.739** (.632* —(0.755% 0.760% (.742**
GRW —0.386 0.361 —0.457 0.364 0.361 0.467 —0.302 0.352 0.312
YLD —-0.130 0.514* —0.263 0473 —0.444 0.011 0.504 —0.212 —0.494
Table 7. Multiple regression coefficient of yield component on yiela.
Yield Constant NPH NGP FER GRW F R
YLD —66.19 2.44%* 0.23% 42.29%* 0.20 % 51.78%* 0.97
(1.16) (0.91) (0.43) (0.24)
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