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Comprehensive analysis of regional test of cowpea varieties in Henan

province

WANG Hongbin', YU Haipei', JI Xiaochen', PANG Shumin’, FANG Guanna’, LI Tong'

(1. Anyang Academy of Agricultural Sciences, Anyang 455000, Henan, China; 2. Zhengzhou Academy of Agricultural Science and Tech-
nology, Zhengzhou 450015, Henan, China)

Abstract: To accelerate the breeding and promotion of new cowpea varieties in Henan province, a comparative analysis
of agronomic traits, quality, and disease resistance was conducted on the regional trial results of nine cowpea varieties
across five test sites in Henan province. Comprehensive evaluations were performed using correlation analysis, cluster
analysis, and principal component analysis (PCA). The experimental results revealed significant differences in plant
height, internode length, node of the first flower, pod length, pod width, single pod mass, early yield and yield among the
varieties in terms of agronomic traits. Anjiangzaofeng, Anjiangchangqing, and Zijiang 1 exhibited higher early yields,
while Anjiangchangqing, Liibaote, and Zijiang 1 demonstrated higher total yields. Zijiang 1 had the highest protein
content, Anjiangchangqing showed the highest vitamin C and crude fiber content, and Qimei exhibited the highest total
soluble sugar content. In terms of disease resistance, Zhengyanjiaduobao displayed the strongest field resistance to rust,
Qimei and Anjiangchangqing exhibited the strongest resistance to powdery mildew, and Liibaote showed the strongest
resistance to viral diseases. Correlation analysis indicated significant relationships between agronomic traits (e.g., plant
height and pod length) and yield or quality parameters. Cluster analysis categorized the nine cowpea varieties into four
groups: Zhengyanjiangmeiren, Zhengyanjiaduobao, Liibaote, and Zijiang No. 1 were classified as Group I; Qingfeng 2,
Qimei, and Anjiangzaofeng as Group II; Anjiangchangqing as Group III; and Zhijiang 28-2 as Group IV. PCA trans-
formed 19 agronomic traits into six principal components, with cumulative variance contribution rate reaching 83.4%.
Varieties such as Liibaote, Zijiang 1, Anjiangchangqing, and Zhengyanjiangmeiren achieved higher comprehensive
scores, indicating their suitability for large-scale cultivation in Henan province.

Key words: Cowpea; Regional test; Agronomic trait; Correlation analysis; Cluster analysis; Principal component analysis
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Table 1 Specific information of tested varieties

s s AP 4R Kl Byt

Number Variety name Source Type

1 ZULHF Anjiangzaofeng ZPHTT AR BB Anyang Academy of Agricultural Sciences KFLT Yardlong bean

2 ZHLKH Anjiangchangqing  ZBHTT A FFEBE Anyang Academy of Agricultural Sciences KFLT Yardlong bean

3 ISR N P T BRERH T KFLE Yardlong bean
Zhengyanjiangmeiren Zhengzhou Vegetable Research Institute

4 A % 5 H PN T R AT K5I & Yardlong bean
Zhengyanjiaduobao Zhengzhou Vegetable Research Institute

5 2891 1 5 Zijiang 1 SFIL TR FRFEBE Pingdingshan Academy of Agricultural Sciences KFL 5 Yardlong bean

6 #:E 2 5 Qingfeng 2 SETL TR BE Pingdingshan Academy of Agricultural Sciences ¥ & Yardlong bean

7 £ %F Liibaote T 48 4 E Rl A FR 22 5] Henan Quanwang Seed Co., Ltd. KFULT Yardlong bean

8 7¥3% Qimei T 48 4 E Rl FR 2 7] Henan Quanwang Seed Co., Ltd. KFLT Yardlong bean

9 29I 28-2 WA AR 2 SLAYAT R A KFLT Yardlong bean

Zhijiang 28-2(CK)

Zhijiang Seed Co., Ltd., Zhejiang Academy of Agricultural Sciences
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Table 2 Comparison of agronomic traits of different cowpea varieties
BAEBW o L e el e e e o

I P PRACE  afetihr ek 3% EE PIpE PRI [
s S Whole . GRS s FEVES s

. Plant Internode Node of  Pod Pod Pod Single Number of . .
Variety - growth bt length/  thefirst  length/  width/ thickness/ pod mass/ pods Barly yield/ — Total yield

W1
number period/ ¢ ¢ ¢ P P (kg-667m?) (kg 667 m*)
d cm cm flower cm mm mm g per plant

1 90.6 a 2883b 20.9bc 30b 632ab 87ab 7T.6a 22.9 ab 13.1a 8849 a 1716.4 ab
2 94.0 a 298.6ab 23.5a 44a 66.5a 83ab 7.2a 22.3 ab 172 a 735.1 ab 1976.2a
3 93.7a 312.1ab 213D 49a 61.0bc 82D 7.6a 23.2 ab 139a 555.0b 1831.9 ab
4 93.6a 321.0a 21.4b 4.6a 633ab 85ab 7.7a 24.1a 13.0a 5279b 1715.1 ab
5 93.8a 306.5ab 21.0 bc 4.0 ab 652a 82D 7.1a 21.7 ab 159a 690.1 ab 1834.2 ab
6 93.6a 297.7ab 20.9 be 3.7 ab 58.8¢c 88ab 73a 21.5 ab 139a 676.1 ab 1706.0 ab
7 93.5a 314.1ab 22.2ab 50a 61.0bc 9.1a 7.7a 23.4 ab 153a 522.7b 1891.2a
8 934a 311.5ab 19.1¢ 44a 57.6c 84ab 7T7a 21.2 ab 134a 592.1b 1 726.6 ab
9 93.6a 306.9ab 21.6 ab 4.6a 572¢ 86ab 7.7a 21.0b 142 a 5109b 1546.0b
ZREFH L1 326 5.50 14.72 534 352 322 4.87 9.82 19.75 7.12
CVI%

T FECT R A E NG FRERIRAE 0.05 KT EREE. TR,

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
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Table 3 Quality test results of different cowpea varieties
A S w(E A D w(ZEER O wCATE LS wOHZA48) w(K73)
Variety number  Protein content/% Vitamin C content/(mg-100 g') Total soluble sugar content/% Crude fiber content/% Moisture content/%
1 2.56 27.2 3.50 1.14 90.8
2 2.48 31.0 2.58 1.18 90.4
3 2.64 28.1 2.56 1.07 90.7
4 2.66 25.2 2.38 1.08 90.5
5 2.85 23.0 2.23 1.05 91.2
6 2.56 27.6 3.58 1.12 90.4
7 2.70 233 2.27 1.10 90.8
8 2.52 243 435 1.17 90.2
9 2.52 26.2 2.56 1.04 90.8
R CVI% 4.44 9.81 25.59 4.57 0.33
10
o L 8.90
P
2 st \ 7.84
.8 O%5%% Rust O (1 #9% Powdery mildew B # Viral disease
g T1r
8 6.08 5.96
a or 5.23 5.40 547 ] 3.4 5.23
= - — 4.88 ] T
= O f ] 434
o4 | a8 354 4.06 3.88 ' 3.84
LS 3.17 - 3.17
3 L
2 L
It 08¢ 0.57 0.51 0.52 0.46 0.62 20 0.57 ol
LI IR OBEIELEN HMHIEEE KIL1S HE2T e EES Z.8128-2
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Fig. 1 Disease index of rust, powdery mildew and virus disease of different cowpea varieties
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Fig. 2 Cluster analysis of different cowpea varieties
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Table 5 Characterization of agronomic and yield traits of different types of varieties

SEE Y MR 5 [l i o K . JE R ARER e o
s =R /N 1 IR BT Felk S FJE Eﬁ;mz FLPRIEHL R e
A Whole Plant Internode Pod . Pod Single Number of . .
. Node of the Pod width/ . Early yield/ Total yield/
Type growth  height/ length/ length/ thickness/ pood mass/ pods per B Y
. first flower mm (kg-667m?)  (kg-667 m?)
period/d cm cm cm mm g plant
1 93.65+ 31346+ 21.49+ 4.63+ 62.66+ 8.6+ 7.6+ 23.11+ 14.58+ 573.92+ 1818.11+
1021 a 3471a  226a 1.79 a 476b 0.10a 0.11a 373a 4.56 ab 311.08 a 367.03 a
I 92.53+ 299.18+  20.29+ 3.70+ 59.88+ 8.6+ 7.5+ 21.87+ 13.49+ 717.67+ 1716.33+
10.70 a 27.53a  2.26b 1.37b 472¢ 0.07a 0.11a 3.09a 337b 31694 a 321.71 ab
11 94.00+  298.62+  23.50+ 4.40+ 66.55+ 8.3+ 7.3+ 2231+ 17.22+ 735.10+ 1935.19+
1035 a 21.02a 23lc 0.97 ab 627a 0.10a 0.11a 414 a 7.12a 398.26 a 404.58 a
v 93.60+ 30697+ 21.58+ 4.60+ 57.22+ 8.6+ 7.8+ 21.00+ 1421+ 510.90+ 1545.97+
10.73 a 3740 a 1.24abc 171D 2.60c 0.08a 0.12a 240 a 5.55 ab 313.92a 290.61 b
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F A FFAEAE N 4.57 , 32 22 DLUL G R B & PR s
FH2F 4 2 B 9 = BEFR AR, 32 B I Wi iy 7= B A o
FHOGHR 5 88 3 E R RRAEA R 3.15, BLEL & 87K

OB, BRI S K AR T 2 4
TR REAE Y 2.48, AL E AU E BEMYEE R
ErEAE B, BRI SR T 5 S
R R AL AE Y 1,78, DABL & 53 Ji R O
b 55 6 £ RFAEE DY 1.08, LAEL 2% 58 O 1
fRHF

HIZ% 7 AIA, ZELRFAES 5 Bl A &K
{E AR W) 2 L2 10 B 56 o B R B 5 B K
FES 1 E R MG 4 TRy ERIURGT, 7 & Bt

#z6 AREELEMMERMIFEESTEE
Table 6 Principal component eigenvalue and contribution rate of different cowpea varieties
FEIR Trait FRsr 1 TR 2 T3 TR 4 TR 5 TR 6
PC1 PC2 PC3 PC4 PC5 PC6
4:E E I Whole growth period 0.45 0.48 -0.06 0.58 -0.42 0.04
FET Plant height 0.31 0.83 -0.41 0.06 -0.03 -0.16
FilH K S Internode length 0.52 -0.08 0.48 0.47 0.50 0.10
UHAETI 17 Node of the first flower 0.38 0.72 -0.24 0.48 0.07 -0.01
3K Pod length 0.75 -0.43 0.31 -0.17 0.16 -0.23
J£ % Pod width -0.28 0.12 -0.08 -0.14 0.53 0.75
3% Pod thickness -0.47 0.48 -0.45 -0.06 0.50 -0.07
B3 JF 5 Single pod mass 0.49 0.12 -0.23 -0.30 0.73 -0.25
FLRK S 4L Number of pods per plant 0.66 -0.19 0.43 0.41 -0.18 0.32
AT 7= & Early yield -0.05 -0.91 0.26 -0.32 0.01 -0.01
B 5 Total yield 0.89 -0.33 -0.10 0.11 0.05 0.16
# (14 & Protein content 0.55 0.42 0.22 -0.65 -0.22 0.05
4k % C & & Vitamin C content -0.01 -0.59 0.14 0.61 0.27 -0.33
] B BEA & Total soluble sugar content -0.61 -0.47 -0.56 -0.05 -0.29 0.09
HHEF 47 & Crude fiber content 0.01 -0.77 -0.51 0.24 0.06 0.20
7K & Moisture content 0.22 0.28 0.74 -0.52 -0.02 0.04
IR 1 Fe %1 Disease index of rust -0.69 0.29 0.59 0.26 0.04 0.11
F R 73 15 $5 2L Disease index of powdery mildew -0.64 0.44 0.58 0.19 0.10 0.02
IR 7599 79 175 18 8L Disease index of virus disease -0.82 -0.13 0.44 0.19 0.08 -0.25
FEAE{E Eigenvalue 5.31 4.57 3.15 2.48 1.78 1.08
77 ZE BTk % Contribution rate/% 27.93 24.03 16.57 13.05 9.35 5.66
SR TTERZE Accumulative contribution rate/% 27.93 51.96 68.53 81.58 90.93 96.60
#z7 TEELEMMERNEEETSHR
Table 7 Comprehensive score and ranking of principal component of different cowpea varieties

v R F A1 FER 2 ERS3 O ERS 4 EHRSS O ERESre A He4
Variety number PCl PC2 PC3 PC4 PCs PCo Comprehensive score Ranking
1 -2.25 -3.21 0.76 227 1.50 -0.25 -1.50 9
2 2.67 -3.07 0.67 2.75 0.31 -0.08 0.52 3
3 1.16 1.05 -0.55 0.33 0.17 -1.43 0.48 4
4 0.92 1.81 -1.27 -0.58 1.16 -1.25 0.46 5
5 245 0.43 2.18 -1.93 -2.23 -0.01 0.71 2
6 -1.48 -1.26 -0.31 0.36 -0.71 0.90 -0.76 7
7 1.93 1.99 -0.62 -0.46 1.46 2.02 1.14 1
8 -1.80 -0.31 -3.32 0.18 -1.70 0.14 -1.30 8
9 -3.60 2.57 245 1.61 0.05 -0.05 0.24 6
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