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Grey Correlation Analysis of Yield and Major Agronomic Traits in Common

Cowpea
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(Jilin Academy of Agricultural Sciences(Northeast Agricultural Research Center of China), Gongzhuling 136100, China)
Abstract: To clarify the relative importance of different agronomic traits on yield in common cowpea, 14 common
cowpea varieties (lines) were used as experimental materials. Grey correlation analysis was applied to analyze the re-
lationship between yield and 8 major agronomic traits, aiming to determine the relative priority of each trait’s impact
on yield. The results showed that the order of association between agronomic traits and yield was as follows: yield
per plant(0.770 6) > pod length(0.713 6) > number of grains per pod(0.705 5) > number of pods per plant(0.702 2) >
100-seed weight (0.698 1) > number of main stem branches (0.644 9) > plant height (0.631 6) > number of main
stem nodes (0.618 0). Therefore, in common cowpea breeding, varieties with high yield per plant and longer pod
length should be prioritized, followed by those with higher number of grains per pod, higher number of pods per
plant, and heavier 100—seed weight. Appropriate number of main stem branching and plant height should be consid-
ered, with suitable number of main stem nodes selected last. Applying these research findings to common cowpea vari-
ety selection provides a theoretical basis for parent plant screening and new variety development, playing a positive
role in promoting the development of the common cowpea planting industry in the western region of Jilin Province.
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Table 1 Names and sources of participating varieties(lines)
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No. Variety name Source No. Variety name Source
1 THLE 35 TR =B 8 L 1315-6-2-2 LA AR B
2 ID16-1-1-1-6-4-4 T AR =B 9 HrEL 12 rhE O R B
3 FETT 1805 JUREAR R B 10 HEr 13 rpE O R B
4 FETL 21-2 JRggR Rl B 11 HEL 14 rp O R B
5 HHL 1302-2 WALA R B 12 HEr 16 rpE L B B
6 HL1101-64-1-2 WAL R 2 e 13 HEr 18 rpE LR B
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Table 2 Analysis of major agronomic traits and yield variation in common cowpea varieties (lines)

T2

TEWHY ARy 3SR

g Ben W 4 By, R " HZE & it
No. Variety name Plant Number of Number of Number of Number of Pod length 100-seed Yield per /kg-hm
height ~ main stem main stem  pods per  grains per weight Yield

branches  nodes plant pod plant

1 TErg 3% 68.3 2.8 11.5 14.3 15.3 19.3 11.97 21.0 16922
2 JDI6-1-1-1-6-4-4 949 22 15.5 20.4 13.3 15.4 13.86 20.6 1578.8
3 H:FT 1805 75.9 2.5 12.6 17.1 13.3 17.9 12.53 20.3 1671.0
4 HEEL 21-2 70.3 2.6 13.1 17.2 12.9 14.9 12.81 28.0 15112
5 TLHL 1302-2 73.9 3.1 14.4 20.6 11.8 15.1 14.09 17.3 1346.0
6 FIL1101-64-1-2 93.7 2.7 155 13.9 14.8 157 10.04 11.9 844.8
7 L 1303-3-1-1 83.3 2.6 11.5 1.5 13.1 17.8 15.79 16.1 11412
8 WL 1315-6-2-2 83.9 2.9 13.5 127 13.8 19.1 17.30 21.6 1987.5
9 HrEL 12 54.2 3.5 11.9 21.3 132 17.9 8.83 18.8 1587.2
10 HEr 13 49.2 4.7 11.7 25.7 113 13.1 9.58 20.3 1730.8
11 HEl 14 67.3 3.9 133 25.5 9.9 147 13.31 232 13022
12 HEL 16 98.1 2.1 15.4 183 127 13.0 13.66 183 1362.8
13 HEr 18 99.4 1.9 14.6 13.8 123 13.0 12.56 14.0 13622
14 HET 1(CK) 66.7 2.9 11.1 13.7 14.1 19.2 10.60 16.2 1349.5
F-H%L 77.1 2.9 13.3 17.6 12.9 16.2 12.64 19.1 1461.9

bRifE 2 15.83 0.74 1.60 4.60 1.39 2.34 2.35 4.02 281.76

5 S5 A %o 20.53 25.60 12.06 26.18 10.70 14.48 18.59 21.04 19.27
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Table 3 Data normalization

s At R4 R
X, X, X, X, X, X, X, X X,
No. Variety name : ’
1 LIl 35 -0.5545 -0.1155 -1.0967 -0.7114 1.664 3 1.3436  -0.2838 0.468 9 0.817 1

2 JDl16-1-1-1-6-4-4 1.1258  -0.9242 1.399 8 0.6151 02260 -0.3199 0.5193 0.369 4 0.4147

3 FETT 1805 -0.0745 -05198 -04101 -0.1025 0.226 0 0.7464  -0.0458 0.294 8 0.7419
4 FETL21-2 -04282 -03851 -0.0981 -0.0808 -0.0616 -0.5332 0.073 1 2.209 6 0.174 8
5 BLHL1302-2 -0.200 8 0.288 8 0.713 3 0.6586  -0.8527 -0.4479 0.6170 -04512 -04115

6 FLHL1101-64-1-2 1.0500 -0.2503 1.3998  -0.798 4 1.304 7 -0.1919 -1.1038 -1.7939 -2.1903
7 UL 1303-3-1-1 03930 -03851 -1.0967 -1.3203 0.082 2 0.703 8 1.3393 -0.7496 -1.1384
8 BT 1315-6-2-2 0.4309 0.0193 0.1516  -1.0594 0.5856 1.258 3 1.980 8 0.618 1 1.865 2

9 hET 12 -1.4452 0.8279  -0.8470 0.810 8 0.154 1 0.7464 -1.6179  -0.078 2 0.444 5
10 hET 13 -1.7611 24452  -09718 1.7677 -12123 -1.3009 -1.2992 0.294 8 0.954 1
11 hIT 14 -0.61717 1.3670 0.026 7 1.7242  -22191 -0.618 5 0.2856 1.0160 -0.5670
12 Il 16 1.3279  -1.0589 1.337 4 0.1584 -0.2055 -1.3436 04343 -0.2025 -0.3519
13 hET 18 14101 -1.3285 0.8381 -0.8202 -0.4931 -1.3436 -0.0331 -1.2718 -0.3540
14 FEL1(CK) -0.655 6 0.0193 -1.3463 -0.8419 0.801 3 1.3009 -0.8658 -0.7247 -0.3991

F4 ERIERM(FR)FESEERZERNEXNEE

Table 4 Absolute differences in yield and major agronomic traits of common cowpea varieties (lines)

F5 ARl 44 B

No. Variety name ‘ X X X Xs Xs X Xy
1 TEH 3 13717 0.9327 19138 15286 0.847 2 0.526 5 1.1009 0.348 2
2 IDI6-1-1-1-6-4-4  0.7111 13388 0.985 1 0.200 4 0.188 7 0.734 6 0.104 6 0.045 2
3 H:H1 1805 0.816 3 1.2617 1.1520 0.844 4 0.5159 0.004 5 0.787 7 0.4470
4 BT 21-2 0.603 0 0.559 8 0.2728 0.255'5 0.236 4 0.707 9 0.101 6 2.0348
5 BEUL 1302-2 0.2107 0.700 3 1.124 8 1.070 1 0.4412 0.036 3 1.028 5 0.039 6
6  FIL1101-64-1-2 32403 1.940 0 3.590 1 13919 3.4950 1.998 4 1.086 5 0.396 4
7 BLHT 1303-3-1-1 15314 0.753 3 0.0417 0.1820 1.220 6 1.8422 24776 0.388 8
8 HEOT 1315-6-2-2 14342 1.8459 1713 6 2.9245 1279 6 0.606 9 0.1157 1.2470
9 12 1.889 7 0.383 4 1.2915 0.366 4 0.290 4 0.301 9 2.062 3 0.5226
10 13 27152 14910 1.926 0 0.813 6 2.166 4 2.255 1 22533 0.659 3
11 L 14 0.050 7 1.9340 0.593 7 2.2912 16521 0.0515 0.852 6 15830
12 FEL 16 1.679 8 0.707 0 1.689 3 05104 0.146 4 0.9917 0.786 2 0.149 4
13 TEL 18 1.764 1 0.974 4 1.192 1 0.466 1 0.139 1 0.989 5 0.321 0 09177
14 HEL1(CK) 0.256 5 0.418 4 0.947 2 0.442°8 1.200 4 1.700 0 0.466 7 0.3256
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Table 5 Association coefficients between yield and major agronomic traits in common cowpea varieties (lines)

=) EIY R

No. Variety name X X X5 X4 Xs Xe X Xs
1 TELH 3% 0.568 3 0.659 7 0.4852 0.541 4 0.681 1 0.775 2 0.621 4 0.839 6
2 JD16-1-1-1-6-4-4 0.718 0 0.5742 0.647 3 0.901 8 0.907 1 0.7114 0.947 3 0.9779
3 FETL 1805 0.689 1 0.588 7 0.6106 0.681 8 0.778 7 1.000 0 0.696 8 0.802 6
4 FETL21-2 0.750 4 0.764 2 0.870 3 0.8776 0.885 8 0.7190 0.948 8 0.469 9
5 #LUL 1302-2 0.897 2 0.7212 0.616 3 0.628 1 0.804 7 0.982 6 0.637 3 0.9809
6 S 1101-64-1-2 0.357 4 0.481 8 0.3342 0.564 7 0.3402 0.474 4 0.624 5 0.8212
7 HLUL1303-3-1-1 0.5410 0.706 2 097917 0.9102 0.596 7 0.494 8 04212 0.824 0
8 BLUL1315-6-2-2 0.5573 0.494 3 0.5129 0.3813 0.5853 0.749 2 0.941 8 0.591 6
9 hEn12 0.488 4 0.826 1 0.5830 0.8326 0.862 9 0.858 2 0.466 5 0.776 5
10 LRGN 0.3990 0.547 6 0.483 6 0.689 8 0.4543 0.444 3 0.444 5 0.7332
11 HEL 14 0.9750 0.482 6 0.753 3 0.440 4 0.5220 0.974 5 0.6797 0.5327
12 HEL 16 0.5179 0.719 2 0.516 5 0.780 6 0.926 9 0.645 8 0.697 2 0.9255
13 hET 18 0.505 6 0.649 8 0.602 4 0.7959 0.9304 0.646 3 0.850 4 0.663 4
14 HFEL1(CK) 0.8772 0.8130 0.656 2 0.804 1 0.600 8 0.5149 0.795 6 0.848 6

*6 ETEIEZMM(R)FESEERZMHKECEE (r) fHEF (R)
Table 6 Correlation(r;)) and ranking(R) of yield with major agronomic traits in common cowpea varieties (lines)
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R Number of Number of J
Number of Number of 100-seed Yield per
Plant height main stem main stem Pod length
pods per plant grains per pod weight plant
branches nodes
T, 0.6316 0.644 9 0.6180 0.702 2 0.705 5 0.713 6 0.698 1 0.770 6
R 7 6 8 4 3 2 5 1
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