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Application of Improved Radar Chart Analysis Method in Soybean Variety
Selection and Breeding
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Abstract: In order to solve the problem of inconsistency of final results caused by different order of evaluation indexes and
interaction between adjacent evaluation indexes in the analysis process of traditional radar chart, the traditional radar chart
analysis method was improved by introducing the weight of evaluation indexes. The ranking method of *seat order’ was
adopted for the first time to sort the evaluation indexes base on the weight of valuation indexes. The average value of the angles
of adjacent evaluation indexes was taken as the included angle value. This study calculated the n-sided area and perimeter of
the evaluation object, introduced the evaluation function to calculate the comprehensive evaluation value of each evaluation
object and carried out quantitative evaluation. The 15 testing varieties in south group B of Huang-Huai-Hai summer sowing
soybean were used as the evaluation object to map radars. The compatibility of evaluation indexes of Zhoudou 33, Xingdou 6
and Hedou 33 were better, the compatibility of Lindou 11, Shanning 23 and Zhonghuang 202 were worse, and the other 9
evaluation objects tend to be in the middle. The evaluation results of the improved radar chart analysis method were basically
consistent with that of only relying on the yield, and with a little difference. Xingdou 6, Xiangfeng 2 and Lindou 11 had the
biggest difference in ranking results. It is suggested that the improved radar chart analysis method could make up for the
deficiency in the evaluation of single character.
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Table 1 Evaluation objects

ez Al () el
Code Variety ( line ) Code

A (&)
Variety ( line )

X1 Yf 5 33 5 Hedou 33 X9 111“5* 23 Shanning 23

X2 Bt 11 Huangdou 11 || X10 £ 0112-24 Xu 0112-24
X3 FEF2 S Xiangfeng 2 || XI1 4% 11 Lindou 11
X4 220811 Meng 0811 | X12 %] 4 % Shengdou 4
¥t 4 2 Xiangfeng 4

H1# 202 Zhonghuang 202

X5 J& 5. 33 Zhoudou 33 X13
X6 335 26 Zhudou 26 X14

X7 ¥ 5. 36 5 Hedou 36 X15 H1 % 13 Zhonghuang 13

X8 47 6 % Xingdou 36
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Table 2 Evaluation index value of 15 evaluation objects

MR P 545 The evaluation index
The evaluation object P1 P2 P3 P4 P5 P6 P7 P8 P9 P10

X1 43.6 13.9 24.7 76.9 57.8 L5 37.4 18.2 18.9 3007. 5
X2 4.7 12.9 22.0 80. 6 54.7 1.4 37.3 17.3 19.6 2937.0
X3 4.5 13.3 24.6 73.1 64.3 1.8 33.5 17.0 18.2 2959.5
X4 44.0 15.0 24.0 71.3 65.0 1.8 38.5 15.7 18.5 2787.0
X5 39.3 15.1 22.1 90. 6 68.2 1.7 46.8 19.5 20.7 2988.0
X6 45.1 15.2 17.5 99.7 75.1 2.9 48.2 16.3 19.5 2781.0
X7 43.4 14.7 21.4 88.0 72.2 L5 41.5 18.6 18.7 2988.0
X8 43.6 16. 4 23.0 78.7 7.7 1.7 42.0 17.5 21.8 2740.5
X9 45.5 13.0 20.2 77.0 46. 6 1.6 33.2 14.9 20.7 2760.0
X10 46.7 14.7 24.9 69.2 74.3 1.6 34.6 15.9 17.1 2766.0
X11 42.2 14.1 23.0 71.8 57.1 2.9 36. 1 15.3 20.6 2820.0
X12 43.4 14.6 21.9 84. 1 66. 4 2.5 40.9 18.2 19.6 2919.0
X13 45.8 15.0 20.9 88.6 62.3 2.7 43.5 18.0 19. 4 2971.5
X14 46.2 14.0 23.2 63.0 52.0 2.2 32.3 14.1 17.7 2515.5
X15 44.1 14.7 22.9 70. 4 51.6 2.1 34.0 14.9 18.4 2694. 0

YJ{E Mean 44.1 14. 4 22.4 78.9 62.6 2.0 38.7 16. 8 19.3 2842.3
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Table 3 The dimensionless treatment of original evaluation objects
g P4 F545 The evaluation index
The evaluation object Pl P2 P3 P4 P5 P6 P7 P8 P9 P10
X1 0. 9340 0. 8476 0.9920 0.7713 0. 9285 0. 8016 0. 7759 0.9333 0. 8708 1. 0000
X2 0. 9580 0. 7866 0. 8835 0. 8084 0. 8877 0. 7706 0.7739 0. 8872 0. 9007 0. 9766
X3 0.9524 0.8110 0. 9880 0.7332 0.9739 0.9116 0. 6950 0.8718 0. 8382 0. 9840
X4 0.9434 0.9146 0. 9639 0.7151 0. 9634 0.9116 0. 7988 0. 8051 0. 8497 0. 9267
X5 0. 8410 0. 9207 0. 8876 0. 9087 0.9182 0.8717 0.9710 1. 0000 0. 9499 0. 9935
X6 0. 9659 0. 9268 0. 7028 1. 0000 0. 8338 0. 6874 1. 0000 0. 8359 0. 8984 0.9247
X7 0.9291 0. 8963 0. 8594 0. 8826 0. 8673 0. 8016 0. 8610 0.9538 0. 8602 0. 9935
X8 0. 9340 1. 0000 0. 9237 0. 7894 0. 8734 0. 8717 0.8714 0.8974 1. 0000 0.9112
X9 0.9751 0.7927 0.8112 0.7723 0.7963 0. 8352 0. 6888 0. 7641 0. 9494 0.9177
X10 1. 0000 0. 8963 1. 0000 0. 6941 0. 8428 0. 8352 0.7178 0. 8154 0.7862 0.9197
X11 0.9032 0. 8598 0.9237 0.7202 0.9190 0. 6874 0. 7490 0. 7846 0. 9467 0.9377
X12 0. 9289 0. 8902 0. 8795 0. 8435 0.9431 0.7973 0. 8485 0.9333 0.9016 0. 9706
X13 0. 9807 0.9146 0. 8394 0. 8887 0. 9949 0. 7383 0. 9025 0.9231 0. 8910 0. 9880
X14 0. 9906 0. 8537 0.9317 0.6319 0. 8550 0. 9061 0. 6701 0.7231 0. 8133 0. 8364
X15 0. 9441 0. 8963 0.9197 0.7061 0. 8504 0. 9492 0. 7054 0. 7641 0. 8474 0. 8958
x4 BEMERNENTERRAB NE RENEZARR
Table 4 The variation coefficient, weight coefficient, angle and included angle of evaluation index
P1 P2 P3 P4 P5 P6 p7 P8 P9 P10
C; 0.0398 0. 0621 0. 0840 0. 1201 0. 1385 0. 2541 0. 1250 0. 0920 0. 0629 0. 0476
W; 0. 0388 0. 0605 0.0818 0.1170 0. 1350 0.2477 0.1218 0. 0897 0.0613 0. 0464
0, 13.9741 21.7852 29. 4591 42. 1297 48. 5861 89. 1745 43. 8529 32.2881 22.0623 16. 6880
Q; 17. 8797 25.6222 35.7944 45.3579 68. 8803 66. 5137 38.0705 27.1752 19. 3752 15. 3310
2.3 EkELE (X14), A WF M 48 910 1.227 1,1.210 0 F
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Huangdou 11 Xiangfeng 2 Meng 0811 Zhoudou 33

FE36%5 MNages 5723 #R0112-24
Hedou 36 Shanning 23 Xu-0112-24
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1: The content of crude protein; 2: The number of the main stem node; 3: The 100-seed weight; 4. The seeds
number per plant; 5: The plant height; 6: The number of effective branch; 7 The number of effective pod per plant;
8. The seeds weight per plant; 9: The content of crude fat; 10: Yield.

Bl Zid&#(R)ERHEEEXE

Fig. 1 The radar chart reflecting indices coordination of the tested varieties ( lines)
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Table 5 The comprehensive evaluation result

LT PRSI
PR X5 The analysis with radar chart The analysis of yield
Evaluation object (g JAK ZETHNME HE# Fei HE
S L Evaluating value Ranking Yield/ (kg + hm~2) Ranking
X1 2.0910 0. 8899 1.3641 3 3007. 5 1
X2 1.8777 0. 8625 1.2726 8 2937.0 6
X3 1. 9682 0. 8101 1.2627 10 2959.5 5
X4 2.0146 0. 8554 1.3127 7 2787.0 9
X5 2.2781 0. 8835 1.4187 1 2988.0 2
X6 1. 9468 0. 8202 1.2636 9 2781.0 10
X7 2.0285 0. 8798 1. 3359 6 2988.0 3
X8 2. 1195 0. 8851 1. 3697 2 2740. 5 13

X9 1. 7206 0. 8510 1.2100 14 2760.0 12
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@RS
TIBE P
SEA X 5 The analysis with radar chart The analysis of yield
Evaluation object TR JAK ZETENE i i3 HE44
S L Evaluating value Ranking Yield/ (kg + hm =) Ranking

X10 1. 8093 0. 8327 1.2274 12 2766.0 11
X11 1. 7644 0. 8534 1.2271 13 2820.0 8
X12 2. 0550 0. 8868 1. 3499 5 2919.0 7
X13 2.0932 0. 8719 1.3510 4 2971.5 4
X14 1.7168 0. 8083 1. 1780 15 2515.5 15
X15 1. 8505 0. 8550 1.2579 11 2694.0 14
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