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Comparative analysis and comprehensive evaluation of cowpea varieties

in Hainan
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(Key Laboratory of Crop Gene Resources and Germplasm Enhancement in Southern China, Ministry of Agriculture and Rural Affairs/
Tropical Crops Genetic Resources Institute, Chinese Academy of Tropical Agricultural Sciences, Haikou 571101, Hainan, China)
Abstract: In order to promote the development of cowpea industry in Hainan province and select suitable varieties for
open field cultivation in summer, main agronomic traits, yield and quality traits and disease resistance of 13 cowpea varieties
were analyzed. A comprehensive evaluation was conducted through principal component and clustering analysis. The
results showed that Liifeng 3000, Rejiang 1 and Hongyun 708 had the higher yield, Lvfeng 3000 was the highest with a
yield of 1 380.48 kg - 667 m™; Liifeng 3000 had the highest vitamin C content, with a concentration of 23.61 mg- 100 g;
Huabao 2 had the highest soluble sugar content, with a concentration of 25.37 mg - g''; Super Haiyawang had the highest
soluble protein and dry matter content, with a concentration of 2.43% and 10.02%, respectively; Rejiang 1 had the highest
crude fiber content, with a concentration of 6.96%. Huabao 2 and Huagan - Manpengjin had the best resistance to rust, the
disease index is 33.41 and 33.33, respectively. 18 cowpea traits were converted into 6 principal components, and the highest
score was Rejiang 1. The 13 cowpea varieties were divided into 3 groups by cluster analysis. Group I had good rust resis-
tance, group II had highest yield, group III had small pod and lowest yield. In summary, the varieties with good compre-
hensive performance, such as Rejiang 1, Liifeng 3000 and Xiangyan Hailongwang F, were selected through screening and
evaluation, were suitable for large-scale promotion and cultivation in summer open fields in Hainan region.

Key words: Cowpea; Variety comparison; Principal component; Clustering analysis
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Table 1 The name and origin of 13 cowpea varieties
G b s G dhAh K
No. Variety Origin No. Variety Origin
1 LS o B AR BE R i R R || 8 EEL=5 VL7548 B T BRI AL A PR A )
Rejiang 1 WEIET Guojiang 3 Jiangsu Zhenjiang Zhenyan Seed Co.,
Tropical Crops Genetic Resources Insti- LTD
tute, CATAS
2 %3000 R RO RIL S 2 4 9 IEPEREME AR KT AR FIA IR 7]
Liifeng 3000 Jinan Qiuguang Seed Exclusive Distribu- Zhengyuan Shantou Linong Seed Co., LTD
tion Fenghuangchuangqi
3 RRBILE PANGEEESE Sy e AR T 10 fEFERT AR GHI R & A
Super Haiyawang Jiangxi Fengcheng Vegetable Cowpea In- Chuanbo Tianxia Chuanbo Seedling (Hunan) Marketing
stitute Center
4 ERERKE FFHCIRE 2 B2 11 ZRE708 5T S A A PR A
Korea Techangwang Shouguang Xinxin Horticulture Co., LTD Cuilii 708 Hainan Caimantang Seed Co., LTD
5 FERRIEE TLVE R AL AT R A 7] 12 43z 708 T3PS A A R A
Jingmei Minhaha Jiangxi Dajiazu Seed Co., LTD Hongyun 708 Hainan Caimantang Seed Co., LTD
6 HE2T T RHEAR KA BR A 7] 13 WRERE F I AL A R =
Huabao 2(CK) Guangdong Huanongda Seed Co., LTD Xiangyan Hailongwang F,  Hunan Xiangyan Seed Co., LTD

7 R TLVGHEA R A B2 7
Huagan - Manpengjin Jiangxi Huannong Seed Co., LTD

1.2 7%

AT 2023 4 7 H R H BT A $EF T
s 4O B 2 Bt A AR 2 R B R 7 BT A A
B e, BEAL X 413t , 3 IRE A, /NXTH AR 32 m?,
FEZEFAE , BETH] 75 100 cm, V8 75 50 cm, 5728 2 47, 53
T 3R, BREE 30 em, HUAE S 55 AR . 5/ X RS
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Table 3 Quality traits of different cowpea varieties

o w447 O wCHEPERD wCAEMEER D wCHER4ED  wCFiiD
s/‘; riet Vitamin C Soluble sugar Soluble protein Crude fiber Dry matter
Y content/(mg-100 g') content/(mg-g')  content/% content/% content/%
#EL 1 5 Rejiang 1 20.84 be 22.83 abed 1.60 bed 6.96 a 8.76 ¢
£k 3000 Liifeng 3000 23.61a 19.68 cde 223a 6.40 cd 9.64 ab
FE2 P . Super Haiyawang 20.28 bed 17.77 ef 243a 6.40 cd 10.02 a
i EHF K £ Korea Techangwang 22.22 ab 14.46 2.03 ab 6.44 bed 9.58 ab
H 3 RIS Jingmei Minhaha 18.06 ef 21.32 bede 1.57 bed 6.22 de 8.89 be
1£52 2 5 Huabao 2(CK) 21.95 ab 2537a 1.37d 5.67f 9.20 be
1655 - i1 4 Huagan - Manpengjin 19.72 cde 20.51 bede 2.00 abc 5.45 fg 9.27 abc
[ ¥L =5 Guojiang 3 18.61 def 19.48 de 227a 6.71 abc 9.27 abc
B RUELE 7T Zhengyuan Fenghuangchuangi 19.72 cde 19.13 de 2.00 abc 5.84 ef 9.11 be
fEHER T Chuanbo Tianxia 17.50 £ 21.98 abed 1.57 bed 6.81 ab 9.01 be
4% 708 Cuilii 708 1695 f 23.86 ab 1.47d 6.25d 8.96 be
32 708 Hongyun 708 17.22 f 20.33 bede 1.50 cd 525¢ 8.67c¢
WIWHE & T F, Xiangyan Hailongwang F, 18.06 ef 23.43 abc 1.65 bed 6.78 abc 9.21 be
5 R CVI% 10.34 13.24 18.62 8.35 3.92
90
80 73.03a 7259a
0 | el Es
60.52 ab 61.48 ab 61.03 ab 61.78 ab
60 r _I_ _I_ 53.78 abc 54.§Il_abc _I_
wZ st 43.55 be
é&& E 411)Iibc 40.59 be -
ig% 40 Bale 333c [T
a 30 |t
20
10 r
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i Variety
A FVNG FRER AN A AR E 0.05 K22 57 2 .
Note: Different small letters indicate significant difference among different varieties at 0.05 level.
1 A EEEaMFRHEEEYR

Fig. 1 Rust disease index of different cowpea varieties
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Table 4 Eigenvectors of principal components and contribution rate of cowpea varieties

PR FR 1 Fr 2 F I3 F RS 4 FRIF 5 Fr 6
Trait PC 1 PC2 PC3 PC 4 PC5 PC6
BR3P HH Number of branches per plant -0.06 -0.07 0.34 0.03 -0.25 -0.03
YIETI 7 Nodes of first flowering -0.08 0.00 0.05 0.51 0.00 0.07
UEFEIA First flowering dates -0.05 0.12 -0.17 0.03 -0.05 -0.18
54z /N Terminal leaflet length -0.07 -0.19 -0.09 0.01 0.34 -0.06
TR AE /NI %6 Terminal leaflet width 0.04 0.10 0.08 0.00 0.55 0.14
F4 [ Internode length 0.10 -0.04 -0.09 0.15 -0.03 0.13
JéK: Pod length 0.23 0.10 -0.04 -0.17 0.10 0.00
J& % Pod width 0.24 0.12 -0.13 -0.11 -0.07 0.13
FA3Z )i 5 Pod mass 0.20 0.06 -0.07 -0.07 -0.02 0.02
FLJER AL Number of seeds per pod -0.03 0.19 -0.07 0.26 0.13 0.25
=i Yield 0.17 0.23 0.41 0.17 0.23 -0.14
TR 100~ seed mass -0.15 -0.40 0.01 0.10 0.00 0.10
4E2E % C ¥ & Vitamin C content 0.12 0.39 0.09 0.08 0.09 -0.07
Al YA HE 5 B Soluble sugar content 0.14 0.12 0.10 0.26 -0.06 -0.03
Al YA 2 7 & Soluble protein content -0.02 0.07 -0.10 -0.27 -0.01 0.12
HLZF 4 & Crude fiber content 0.01 -0.04 -0.03 0.07 0.10 0.80
T4)5i % & Dry matter content -0.09 0.08 0.03 0.00 -0.05 0.11
I % i $ Disease index -0.09 -0.02 0.40 0.05 0.10 0.04
FHE(E Eigenvalue 7.44 2.73 2.11 1.50 121 1.05
75 Z 5Tk Contribution rate/% 41.34 15.16 11.70 8.33 6.71 5.83
E TR % Accumulative contribution rate/% 41.34 56.50 68.20 76.53 83.24 89.07

®5 BAIERMERSESREZ

Table 5 Principal component score and ranking of 6 cowpea varieties

D FHA T RS2 ERA ERAA BRAS  ERA6 iﬁ"‘eﬁnm HE 4
Variety PC1 PC2 PC3 PC4 PC5 PC6 Ranking
score

#AHL 1 5 Rejiang 1 1.68 0.29 0.84 -0.10 -1.06 0.88 80.85 1
4¢2F 3000 Liifeng 3000 0.18 225 1.33 -0.73 1.41 0.05 60.65 2
FEZ P E Super Haiyawang -1.98 0.33 1.35 0.12 -1.68 0.46 -68.73 12
%[5 K £ Korea Techangwang -2.07 -0.16 -0.79 -0.50 0.71 0.17 -95.54 13
F 5 RIS W Jingmei Minhaha 0.66 -0.43 0.05 0.03 0.09 0.00 2228 4
4£52 2 5 Huabao 2(CK) 0.07 0.90 -0.93 2.60 -0.47 -1.08 17.94 5
1%« i Ml 4> Huagan - Manpengjin 0.49 0.85 -1.27 -1.49 -1.15 -1.28 -9.31 9
91 =5 Guojiang 3 0.16 -0.45 -1.59 -0.96 0.35 1.00 -18.69 11
BV RUEE 7T Zhengyuan Fenghuangchuangi  0.01 0.19 -0.49 -0.06 0.29 -0.56 -4.19 7
F£4% K Chuanbo Tianxia 0.09 -0.54 -0.41 0.72 -0.12 1.46 429 6
24k 708 Cuilii 708 0.32 -1.66 0.92 -0.51 -0.85 -0.68 -15.03 10
153Z 708 Hongyun 708 0.02 -1.29 0.90 0.17 1.42 -1.66 -7.03 8
WREEE 2 F, Xiangyan Hailongwang F, 0.37 -0.28 0.10 0.71 1.04 1.24 32.51 3
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Fig. 2 Systematic cluster tree diagram of 13 cowpea varieties
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