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Comprehensive Evaluation of Yield and Correlative Traits of New Corn Combination on the Basis of Grey Correlative Analysis
WEI Feng, MA Yi, HONG De-feng,ZHANG Xue-shun " et al
Abstract Gray correlative analysis was used to evaluate 25 new corn combinations comprehensively. The result showed the order of correla-

( Xinxiang Academy of Agricultural Sciences, Xinxiang, Henan 453003 )

tive traits of yield by the related degree from large to small was: ear diameter, hundred kernel weight, kernels per row, ear length, ear row num-
ber,lodging and break rate, corncob diameter, seed producing rate, period , plant height, ear height,100 d moisture. Variety XX,; recorded high-
est comprehensive evaluation value and was the nearest to breeding target, followed by variety XX,, and variety XX,,. Variety XX,; was the
lowest among all varieties, variety XX,, and variety XX,, were less perfect either. It’ s important to study the varieties by multi-traits and in
multi-loci as well as on multi-ages. The grey correlative analysis makes the breeding and evaluation of new varieties more scientific and objec-

tive.
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Table 1 The original value of 13 traits
. o 1 i PR - e HHFFER 100 d ¥ fEIRAETER
aivas B e B g PREORBILE Ty MK Lodgng R
Variety / i Far 1Earh Ear row Kernels Eomcob kernel }f) l:a r}llt thl; producing 8 H%ﬁ 100 d and break Yield
combination ciameter lengl number  per row rameter weight erght eight rate Period grain moisture  rate kg/hm’
cm cm cm cm
g % % Yo

BB 6.0 18.0 18.0 40.0 2.5 38.0 250 110 88.0 98 25.0 0 13 499.33
Breeding target
6% 335 5.0 17.5 16.4 34.4 2.4 33.9 310 125 91.0 98 26.2 0 12 849.38
Xianyu335
FREL958 5.2 17.0 15.6 35.6 2.6 32.5 260 138 90.5 99 28.6 0 10 145.69
Zhengdan 958
XX, 5.0 16.5 17.6 40.2 2.5 25.7 255 125 89.1 98 28.4 1.50 10 307.38
XX, 5.1 17.5 15.6 37.2 2.7 30.1 240 98 89.4 99 29.4 2.00 10 654.93
XX, 5.0 15.7 17.2 33.8 2.4 27.5 270 110 88.5 100 30.1 2.00 10 492.01
XX, 5.1 18.2 15.6 39.8 2.4 35.8 295 144 88.8 99 30.3 1.50 11 579.57
XX, 4.9 17.8 14.0 39.4 2.4 34.0 262 128 88.6 102 30.5 3.00 9 790.47
XX, 5.1 16.5 18.4 35.6 2.6 29.7 280 117 88.2 101 29.00 0 11 959.49
XX, 5.1 18.2 15.2 36.2 2.6 26.7 291 122 87.8 101 30.4 0 11 181.22
XX 5.0 16.2 18.0 37.6 2.6 26.2 258 103 88.4 97 29.7 0 11 101.9
XX, 5.3 17.4 17.6 32.8 2.6 38.6 290 158 89.1 101 29.2 0 11 437.33
XX, 5.4 16.9 19.2 31.6 2.6 35.6 270 120 89.3 99 30.5 1.0 11 023.50
XX, 5.3 17.5 15.6 32.2 2.8 37.3 285 140 89.4 99 30.8 0 11 086.28
XX, 5.4 16.4 17.6 35.0 2.5 34.8 290 154 89.7 102 29.7 0 10 937.86
XX, 5.5 18.0 36.2 38.4 2.6 34.3 285 138 89.5 928 29.8 0 12 805.56
XXy 4.9 17.4 17.2 36.4 2.3 31.3 260 115 86.1 101 31.8 3.0 9 683.99
XXis 5.0 18.9 16.4 39.8 2.4 33.5 276 125 86.3 99 28.5 0 11 815.91
XX 6 5.2 17.0 18.4 34.4 2.4 31.7 280 135 89.3 100 29.5 0 11 532.13
XX,y 4.9 17.5 17.6 36.8 2.3 30.2 271 118 89.6 97 28.7 1.0 10 952.54
XX g 5.1 16.4 16.0 34.0 2.6 29.0 250 99 90.7 101 29.6 1.0 10 169.07
XXy 5.0 16.4 17.2 34.6 2.5 32.6 275 120 86.5 96 28.9 0 11 811.73
XX, 5.1 17.8 19.2 36.4 2.4 27.4 300 130 87.7 101 29.5 0 11 584.43
XX,, 5.1 18.3 16.4 36.4 2.6 35.8 285 123 86.4 101 29.4 0 13 171.82
XX,, 4.9 16.0 16.8 33.4 2.3 26.9 290 130 88.7 101 31.5 3.0 10 006.98
XXy 5.0 18.2 15.6 38.0 2.4 40.2 275 120 86.9 104 28.4 0 13 269.04
XX,, 5.0 18.1 16.4 37.2 2.5 35.4 280 113 84.6 102 31.4 0 13 171.36
XX,s 5.0 17.2 16.8 35.0 2.4 30.1 290 137 88.7 95 29.1 3.0 9183.42
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Table 2 Standardized data of 13 traits
SRS WBEL B R R R pk e TUOF 0 10O BIEARE
Variety / Ear Ear Ear row Kernels Corncob ku " IE; Plant Ear _k(fe . P '?’ i) \/‘1307 dEE‘ d(}gl-ngk Yi 5113
combination  diameter length  number per row diameter emne height  height producing - Terio . . and brea e
weight rate grain moisture  rate

ELUELTS 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Breeding target
SEE 335 0.840 0.972 0.911 0.860 0.960 0.891 1.240 1.136  1.034  1.000 1.048 1.000 0.952
Xianyu335
FREA 958 0.873 0.944 0.867 0.890 1.040 0.856 1.040 1.255 1.028 1.010 1.144 1.000 0.752
Zhengdan 958
XX, 0.833 0.917 0.978 1.005 1.000 0.676 1.020 1.136 1.013  1.000 1.136 0.985 0.764
XX, 0.850 0.972 0.867 0.930 1.080 0.792 0.960 0.891 1.016 1.010 1.176 0.980 0.789
XX, 0.837 0.872 0.956 0.845 0.960 0.725 1.080 1.000 1.006  1.020 1.204 0.980 0.777
XX, 0.850 1.011 0.867 0.995 0.960 0.941 1.180 1.309 1.009 1.010 1.212 0.985 0.858
XX, 0.823 0.989 0.778 0.985 0.960 0.895 1.048 1.164 1.007 1.041 1.220 0.970 0.725
XX, 0.857 0.917 1.022 0.890 1.040 0.781 1.120 1.064 1.002 1.031 1.160 1.000 0.886
XX, 0.847 1.011 0.844 0.905 1.040 0.704 1.164 1.109 0.998 1.031 1.216 1.000 0.828
XX 0.837 0.900 1.000 0.940 1.040 0.690 1.032 0.936 1.005 0.990 1.188 1.000 0.822
XX, 0.887 0.967 0.978 0.820 1.040 1.017 1.160 1.436 1.013  1.031 1.168 1.000 0.847
XXy 0.903 0.939 1.067 0.790 1.040 0.936 1.080 1.091 1.015 1.010 1.220 0.990 0.817
XX, 0.883 0.972 0.867 0.805 1.120 0.981 1.140 1.273 1.016 1.010 1.232 1.000 0.821
XX, 0.893 0.911 0.978 0.875 1.000 0.917 1.160 1.400 1.019 1.041 1.188 1.000 0.810
XX 3 0.913  1.000 2.011 0.960 1.040 0.904 1.140 1.255 1.017  1.000 1.192 1.000 0.949
XX, 0.823 0.967 0.956 0.910 0.920 0.823 1.040 1.045 0.978 1.031 1.272 0.970 0.717
XX s 0.840 1.050 0.911 0.995 0.960 0.880 1.104 1.136 0.981 1.010 1.140 1.000 0.875
XX6 0.863 0.947 1.022 0.80 0.960 0.835 1.120 1.227 1.015 1.020 1.180 1.000 0.854
XX, 0.820 0.972 0.978 0.920 0.920 0.795 1.084 1.073 1.018  0.990 1.148 0.990 0.811
XX g 0.843 0.911 0.89 0.80 1.040 0.762 1.000 0.900 1.031  1.031 1.184 0.990 0.753
XX 0.833 0.911 0.956 0.865 1.000 0.858 1.100 1.091  0.983  0.980 1.156 1.000 0.875
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Variety / Ear Ear Ear row Kernels  Corncob ku " rT Plant Ear dee . P B> 1 1(%)'2('17 - 1 flngk )Y i
combination diameter  length  number per row diameter eme height  height producing - Tenoc ¢ gram  and brea 1e
weight rate moisture rate
XX, 0.853  0.989 1.067 0.910 0.960 0.721 1.200 1.182  0.997 1.031 1.180 1.000 0.858
XX,, 0.857 1.017  0.911 0.910 1.040 0.942 1.140 1.118 0.982  1.031 1.176 1.000 0.976
XX, 0.820 0.889 0.933 0.835 0.920 0.708 1.160  1.182 1.008 1.031 1.260 0.970 0.741
XX, 0.840 1.011  0.867 0.950 0.960  1.058 1.100  1.091  0.988 1.061 1.136 1.000 0.983
XX,, 0.840 1.006 0.911 0.930 1.000 0.931 1.120 1.027  0.961 1.041 1.256 1.000 0.976
XX 5 0.840 0.956  0.933 0.875 0.960  0.792 1. 160 1.245 1.008  0.969 1.164 0.970 0.680
F3 BFHERHXBKRH
Table 3 Correlation coefficient of each trait
EEVALSREL B RN R R o b msey O W0 oK BRI
Variety / Ear Ear Ear row Kernels  Corncob ku " r(i Plant Ear dee P B> i) 1(%)'1/ i and Emfgk Yi i
combination diameter  length  number per row diameter emne height  height producing - Tetio ¢ grail and brea 1
weight rate moisture rate
SEE 335 0.760 0.948 0.850 0.783 0.927 0.823 0.678 0.788  0.937 1.000 0.913 1.000 0.913
Xianyu335
FREL958 0.800  0.901 0.791  0.821 0.927 0.778 0.927 0.665 0.947  0.980 0.778 1.000 0.670
Zhengdan 958
XX, 0.752  0.858 0.958 0.990 1.000 0.609 0.962 0.788  0.976 1.000 0.788 0.971 0.681
XX, 0.771 0.948  0.791 0.878 0.863 0.709 0.927 0.822 0.969 0.980 0.742 0.962 0.706
XX, 0.756  0.798  0.919 0.765 0.927 0.648  0.863 1.000  0.989  0.961 0.712 0.962 0.694
XX, 0.771  0.978 0.791  0.990 0.927 0.895 0.737 0.621 0.982  0.980 0.705 0.971 0.780
XX, 0.741 0.978 0.695 0.971 0.927 0.828 0.913 0.755 0.987 0.925 0.697 0.944 0.648
XX, 0.779  0.858  0.958  0.821 0.927 0.698 0.808 0.888 0.996 0.943 0.760 1.000 0.816
XX, 0.767 0.978 0.765 0.842 0.927 0.631 0.755 0.822 0.996 0.943 0.701 1.000 0.746
XX, 0.756  0.835 1.000 0.894 0.927 0.620 0.940 0.888  0.991 0.980 0.729 1. 000 0.740
XX, 0.817 0.938 0.958 0.737 0.927 0.967 0.760 0.537 0.976  0.943 0.751 1.000 0.768
XX, 0.839 0.892 0.883 0.706 0.927 0.887 0.863 0.848 0.972 0.980 0.697 0.981 0.734
XX, 0.812 0.948 0.791 0.722 0.808 0.964 0.783 0.650 0.969  0.980 0.685 1. 000 0.739
XX, 0.826  0.850 0.958 0.802 1.000 0.859 0.760 0.558 0.963  0.925 0.729 1.000 0.727
XX, 0.854 1.000 0.333 0.927 0.927 0.840 0.783 0.665 0.967 1.000 0.725 1.000 0.908
XX, 0.741 0.938  0.919 0.849 0.863 0.740 0.927 0.917 0.959 0.943 0.650 0.944 0.641
XX5 0.760  0.910 0.850 0.990 0.927 0.809 0.829 0.788  0.963  0.980 0.783 1.000 0.802
XX 0.787 0.905 0.958 0.783 0.927 0.754 0.808 0.690 0.972 0.961 0.737 1.000 0.776
XX,, 0.737 0.948 0.958 0.863 0.863 0.712 0.858 0.874 0.965 0.980 0.774 0.981 0.728
XX g 0.763 0.850 0.820 0.771  0.927 0.680 1.000 0.835 0.943 0.943 0.733 0.981 0.672
XX,y 0.752 0.850 0.919 0.789 1.000 0.780 0.835 0.848 0.967 0.961 0.764 1.000 0.802
XX, 0.775 0.978 0.883 0.849 0.927 0.644 0.717 0.735 0.993  0.943 0.737 1.000 0.781
XX,, 0.779  0.968 0.850 0.849 0.927 0.897 0.783  0.811 0.965 0.943 0.742 1.000 0.954
XX,, 0.737 0.820 0.883 0.754 0.863 0.634 0.760 0.735 0.985 0.943 0. 660 0.944 0.661
XXy 0.760 0.978 0.791  0.910 0.927 0.897 0.835 0.848 0.976  0.892 0.788 1.000 0.967
XX, 0.760  0.989 0.850 0.878 1.000 0.830 0.808 0.949 0.929 0.925 0. 664 1.000 0.954
XX, 0.760 0.919 0.883 0.802 0.927 0.708 0.760 0.673 0.985  0.943 0.755 0.944 0.613
*4 FBEESHMNXBRESXERF
Table 4 Weighted correlation degree and relational sequence of each combination
s EOCKIE SROCIIT MBS WRSTY s | g SEOCKIE SSROCHIT IS MDRITY g
Variety/ com- qua au weighte weighte Production || Variety — / qua au weighte weighte Production
bination relational relational  incidence  incidence order combination relational relational  incidence  incidence order
grade sequence degree sequence grade sequence degree sequence
ek 335 0.674 6 0.886 4 4 XX, 0.640 24 0.779 17 18
Xianyu335 XX, 0.672 8 0.867 5 5
FRHL958 0.653 17 0.737 22 23 XX, 0.649 19 0.728 25 26
Zhengdan 958 XX 0.682 3 0.3831 6 7
XX, 0.674 5 0.755 20 21 XX 6 0.647 20 0. 805 11 11
XX, 0.658 15 0.760 19 19 XX, 0.661 11 0.781 15 17
XX, 0.656 16 0.746 21 20 XX g 0.653 18 0.730 24 22
XX, 0.661 14 0.818 9 10 XX,y 0.673 7 0.820 8 8
XX 0.661 12 0.731 23 25 XX, 0.640 23 0.803 12 9
XX, 0. 666 10 0.829 7 6 XX, 0.682 4 0.922 3 2
XX, 0.643 22 0.776 18 13 XX,, 0.611 27 0.713 26 24
XX 0.670 9 0.786 13 14 XX 0. 695 1 0.931 1 1
XX, 0.643 21 0.809 10 12 XX, 0.691 0.925 2 3
XX, 0.661 13 0.784 14 16 XX,5 0.624 26 0.698 27 27
XX, 0.638 25 0.780 16 15
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Table 5 The absolute difference of production and each trait

P 2 B am, HOQ IR I HE Y A i HE Y 2 O B e 1

XXy, XX, R 2,

2.2 ZFMREFEXKE
TR 8 SRR 0 2200, 2R LR S
MRIER 5 K (1) TR 58 MR 0 K 6 5CHR R KL
LRI 6,
£S5 FEERMRHAENEE

AP S5 10 i3 2

T i omk SRR g TR e gy TR gy 100 4K BB
Variety / Ear Ear ar row S Comeob Ty Are Plant Ear eed Period R 7k£ ocems
combination diameter  length nuirlber PEETOW Jiameter k‘BI‘TlP,l height height producing d 100 d grain and break
(e pTA weight rate moisture rate
S5 335 Xianyu335 0.112 0.020 0.041 0.092 0.008 0.060 0.288 0.185 0.082 0.048 0.096 0.048
{5958 Zhengdan 958  0.122 0.193 0.115 0.138 0.288 0.104 0.288 0.503 0.277 0.259 0.392 0.248
XX, 0.070 0.153 0.214 0.241 0.236 0.088 0.256 0.373 0.249 0.236 0.372 0.221
XX, 0.061 0.183 0.077 0.141 0.291 0.003 0.171 0.102 0.227 0.221 0.387 0.191
XX, 0.059 0.095 0.178 0.068 0.183 0.052 0.303 0.223 0.228 0.243 0.427 0.203
XX, 0.008 0.153 0.009 0.137 0.102 0.083 0.322 0.451 0.151 0.152 0.354 0.127
XX 0.098 0.264 0.053 0.260 0.235 0.170 0.323 0.438 0.282 0.316 0.495 0.245
XX, 0.029 0.031 0.136 0.004 0.154 0.105 0.234 0.178 0.116 0.145 0.274 0.114
XX, 0.018 0.183 0.016 0.077 0.212 0.124 0.336 0.281 0.169 0.202 0.388 0.172
XX, 0.014 0.078 0.178 0.118 0.218 0.132 0.210 0.114 0.182 0.167 0.366 0.178
XX, 0.039 0.119 0.131 0.027 0.193 0.170 0.313 0.589 0.165 0.183 0.321 0.153
XX, 0.087 0.122 0.250 0.027 0.223 0.119 0.263 0.274 0.198 0.194 0.403 0.173
XX, 0.062 0.151 0.045 0.016 0.299 0.160 0.319 0.451 0.195 0.189 0.411 0.179
XX, 0.083 0.101 0.168 0.065 0.190 0.107 0.350 0.590 0.209 0.231 0.378 0.190
XX 5 0.035 0.051 1.063 0.011 0.091 0.045 0.191 0.306 0.068 0.051 0.243 0.051
XX, 0.106 0.249 0.238 0.193 0.203 0.105 0.323 0.328 0.261 0.313 0.555 0.253
XX s 0.035 0.175 0.036 0.120 0.085 0.005 0.229 0.261 0.105 0.135 0.265 0.125
XX 6 0.009 0.092 0.168 0.006 0.106 0.020 0.266 0.373 0.160 0.166 0.326 0. 146
XX, 0.009 0.161 0.166 0.109 0.109 0.016 0.273 0.261 0.207 0.178 0.337 0.179
XX g 0.090 0.158 0.136 0.097 0.287 0.009 0.247 0.147 0.277 0.277 0.431 0.237
XX, 0.042 0.036 0.081 0.010 0.125 0.017 0.225 0.216 0.108 0.105 0.281 0.125
XX, 0.005 0.131 0.209 0.052 0.102 0.137 0.342 0.324 0.138 0.172 0.322 0.142
XXy 0.119 0.041 0.065 0.066 0.064 0.034 0.164 0.142 0.006 0.055 0.200 0.024
XX,, 0.079 0.148 0.192 0.094 0.179 0.033 0.419 0.441 0.267 0.289 0.519 0.229
XXy 0.143 0.028 0.116 0.033 0.023 0.075 0.117 0.108 0.005 0.078 0.153 0.017
XX,, 0.136 0.030 0.065 0.046 0.024 0.045 0.144 0.052 0.014 0.065 0.280 0.024
XXos 0.160 0.275 0.253 0.195 0.280 0.111 0.480 0.565 0.328 0.289 0.484 0.290
£6 FESRUERHKEXKREY
Table 6 Grey correlation coefficient of yield and each trait
Rz W Rk s e e DT s ey TR 100 B G
Variety / Ear Ear Ear row  Kernels  Corncob kun r? Plant Ear (fe . P B /l 1(%)'?('17 - [; fmfk
combination diameter  length  number  per row diameter Vel‘*ne height height producing - renoc ¢ gram and bre
weight rate moisture rate

SEE 335 Xianyu335 0.595 0.926 0.824 0.645 1.000 0.744 0.352 0.463 0.673 0.792 0.634 0.792
FRH1.958 Zhengdan 958  0.954 0.801 0.971 0.913 0.659 1.000 0.639 0.472 0.674 0.698 0.553 0.712
XX, 1.000 0.755 0.639 0.599 0. 606 0.935 0.578 0.458 0.588 0. 606 0.458 0.628
XX, 0.773 0.522 0.725 0.588 0. 406 1.000 0.539 0. 666 0.468 0.474 0.338 0.511
XX, 0.974 0.862 0.678 0.945 0.671 1.000 0.515 0.609 0.601 0.582 0.415 0.639
XX, 1.000 0.616 0.995 0.643 0.712 0.756 0.426 0.345 0.619 0.617 0.403 0.662
XX 0.868 0.587 1.000 0.591 0.622 0.719 0.526 0.437 0.567 0.533 0.404 0.609
XX, 0.848 0.841 0.516 1. 000 0.485 0.583 0.380 0.448 0.557 0.501 0.343 0.562
XX, 0.990 0.558 1.000 0.776 0.518 0. 660 0.397 0.442 0.578 0.530 0.361 0.574
XX 1.000 0.757 0.547 0.656 0.492 0.625 0.502 0.664 0.540 0.563 0.359 0.547
XX, 0.964 0.777 0.757 1.000 0. 660 0.693 0.530 0.364 0.700 0.673 0.523 0.719
XX, 0.791 0.705 0.505 1.000 0.537 0.711 0.491 0.480 0.571 0.578 0.377 0.609
XX, 0.841 0.642 0.892 1.000 0.461 0.628 0.444 0.357 0.576 0.584 0.380 0.598
XX, 0.951 0.909 0.778 1.000 0.742 0.896 0.558 0.407 0.714 0.684 0.535 0.742
XX 5 0.958 0.931 0.340 1.000 0.872 0.942 0.751 0.648 0.905 0.931 0.701 0.931
XX, 0.998 0.727 0.742 0.814 0.797 1.000 0.638 0.632 0.711 0.648 0. 460 0.722
XXs 0.820 0.448 0.818 0.546 0.634 1.000 0.381 0.350 0.578 0.515 0.346 0.535
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. Hundred Seed HEFW K& /kiE  Lodging
Variety / Ear Ear Ear row  Kernels  Corncob Plant Ear . : ;
L . . kernel . . producing  Period 100 d grain and break
combination diameter  length ~ number  per row diameter e height height .
weight rate moisture rate
XX 6 0.983 0.689 0.542 1.000 0.658 0.933 0.425 0.344 0.554 0.545 0.375 0.579
XX, 1.000 0.538 0.529 0.639 0.639 0.960 0.401 0.412 0.472 0.510 0.350 0.510
XX 0.734 0.601 0.639 0.719 0.447 1.000 0.485 0.619 0.455 0.455 0.347 0.496
XX 0.826 0.852 0.681 1.000 0.567 0.954 0.412 0.422 0. 606 0.614 0.357 0.567
XXy 1.000 0.583 0.463 0.789 0.644 0.570 0.343 0.355 0.568 0.512 0.357 0.562
XX,, 0.485 0.753 0.645 0.640 0.646 0.793 0.402 0.438 1.000 0.685 0.354 0.854
XXy 0.865 0.719 0.648 0.829 0.668 1.000 0.431 0.418 0.556 0.533 0.376 0.599
XX, 0.369 0.774 0.421 0.741 0.815 0.535 0.419 0.440 1.000 0.524 0.353 0. 866
XX, 0.560 0.909 0.755 0.831 0.939 0.835 0.543 0. 806 1.000 0.753 0.367 0.939
XX,s 0.890 0.706 0.735 0.825 0.700 1.000 0.517 0.465 0.645 0.689 0.514 0.688
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Table 7 Grey correlation degree of yield and each trait

bk Xl Xl

Trait Correlation Relational
degree sequence

F8H] Ear diameter 0.853 1

F# K Ear length 0.722 4

44744 Ear row number 0.696 5

TTHI%X Kernels per row 0. 805 3

T4 B 42 Corncob diameter 0.652 7

‘B R.HE Hundred kernel weight 0.832 2

Fi 75 Plant height 0.483 10

{37 5 Ear height 0. 480 11

H - Seed producing rate 0.647 8

HEH Pe‘riod 0.605 9

:l?id FERL & K & 100 d grain mois- 0.420 2

{BURAEIPTR Lodging and break rate 0.658 6
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