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Evaluation and screening of different dwarf cowpea (Vigna sinensis

Endb) varieties in autumn in Hunan province

JIANG Wan', ZHANG Zhongwu', HUANG Lin', SUN Xincheng', LI Lu', DUAN Zanzan’

(1. Changde Agriculture and Forestry Science Academy, Changde 415000, Hunan, China; 2. Changde Agriculture and Rural Bureau,
Changde 415000, Hunan, China)

Abstract:In order to explore the differences among different common dwarf cowpea ( Vigna sinensis Endb) varieties, and
provide data reference for seed selection, breeding and variety replacement of cowpea, 10 common varieties of dwarf cow-
pea were studied through the collection of variety traits data, significance difference analysis, correlation analysis, princi-
pal component analysis and cluster analysis to comprehensively evaluate and screen different varieties of dwarf cowpea.
The results showed that in the autumn cultivation of dwarf cowpea in Hunan province, the growth period was short, and
the whole period from sowing to harvest was about 51 days. The principal component analysis indicated that the 15 agro-
nomic traits indexes were reduced to 5 comprehensive factors, and the cumulative variance contribution rate was
88.475%. According to the cluster analysis, they were divided into 5 categories, Linfeng Changdibai, Yukang Wujiadou,
Zhaibubai, Meiguo Wujiadou and other varieties, respectively. According to the comprehensive evaluation score, three
varieties (Linfeng Changdiba, Yukang Wujiadou and Meiguo Wujiadou) with good performance were screened out and
suitable for autumn cultivation in Hunan province. The results provided some certain guiding and reference value for
dwarf cowpea seed selection and breeding in Hunan province and the development of dwarf cowpea industry in China.
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Table 1 Information on varieties

A M
Variety Source
TG L7
Yukang Wujiadou Jiangxi
A AN
Zhaibubai Jiangxi
EER 2T AN
Yukang Wujia 2 Jiangxi
THTLRE AN
Yuxiang Wujiadou Jiangxi
fEETHRE iR
Hengfeng Wujiadou Hubei
FKHELHE Bl
Meiguo Wujiadou Hubei
BRI A A T
Aizao Wujia Zhaibubai Henan
MERKH iy
Linfeng Changdibai Liaoning
LRGUELE 2 5 L
Liling Aiman 2 Jiangsu
SRELE 7 5 iR

E Jiangdou 7 Hubei

20 cm, B 5 0.4 m, 22K 9 m, BN X Fh 46 k. &
A BT AR 0 55 38 BH N B L F B AN O g —
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Table 2 Assignment of main traits

LR WA LRI I A

Main traits Assign Main traits Assign

AL Fta=1, %= HEG =1, % 4=2, G 0=3, RE=4, 4=5, %4 =6, HL=7

Flower color White=1, Purple=2 Pod color White =1, Light green =2, Green =3, Dark green =4, Red =5, Fuch-
sia =6, Markings =7

- k=1, =2, PR =3 e JEL=1, 375 =2, 75 =3

Leaf colour Light green =1, Green =2, Dark green =3 || Pod appearance Straight =1, Slightly bent =2, Bent =3

S F=1,H=2 ST FP=1, =2, 1M=3

Sarmentum None =1, Yes =2 Pod surface Slightly flat =1, Slightly convex =2, Convex =3

BLAT o HT0 A R A5 0 AT SR A PR Y R
Fi DPS 9.01 #EAT B4l br AL 36 AL RIS #r, 3R
5 PH B R FH RKOEG BE B, IR 2R Oy vk kR B B
Bk
2 SRS
2.1 KBEIMERHAXSEE

FHER 3 AT, 10 ANELG b ot (1) S B4 1 30 8 Ak
ZERERL/N , KU ICHE BT P I 8] 5 4 MB35 &5
FERHA T 47 d, FHTE L G pT R B A A, 18
B 7 54 d, ZHFAHE T d, HoAth s BRI A ISR AR T
Hz, PR e 2 5 EELREHNEE
PUELE G, N 49 d, TiHFE LT AR E 2
TR FRTEAE G, N 53 do

22 REMKITEE

M3 4 ATA1, 10 4R 2E B G B YR 6 S5 1
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K 2 Moy A, REFEKH Ak & &S ik
131.00 cm: i AMURAL, AH 49.00 em, —# 2%
Z5t . ZEHAE 1.00 em DL EACA MREKHLE 7R
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Table 3 Key phenological phase(Year-Month-Day)

. HE I i WAL JHEM W 4531 LRy G
A . . o . : REAEI .

. Seeding Planting Initial flowering Flowering The first Podding Pod peak
Variety . . . . Florescence . . .

period period period period pod period period period

EHERE 2021-07-27  2021-08-03  2021-08-29 2021-08-30 2021-09-01 2021-09-08  2021-09-10 2021-09-12
Yukang Wujiadou
A 2021-07-27  2021-08-03  2021-09-02 2021-09-05 2021-09-07 2021-09-12  2021-09-14 2021-09-17
Zhaibubai
Ep2 5 2021-07-27  2021-08-03  2021-08-31 2021-08-02 2021-09-04 2021-09-09  2021-09-12 2021-09-14
Yukang Wujia 2
FHILLRE 2021-07-27  2021-08-03  2021-09-01 2021-09-03  2021-09-06 2021-09-12  2021-09-15 2021-09-19
Yuxiang Wujiadou
HFETHRE 2021-07-27  2021-08-03  2021-09-02 2021-09-05 2021-09-07 2021-09-10  2021-09-12 2021-09-18
Hengfeng Wujiadou
FKETLHY 2021-07-27  2021-08-03  2021-09-01 2021-09-03 2021-09-05 2021-09-10  2021-09-12 2021-09-14
Meiguo Wujiadou
B HLIC B AN 2021-07-27  2021-08-03  2021-08-30 2021-09-01 2021-09-04 2021-09-09  2021-09-13 2021-09-15
Aizao Wujia Zhaibubai
MEKHE 2021-07-27  2021-08-03  2021-09-02 2021-09-03 2021-09-05 2021-09-10  2021-09-13 2021-09-17
Linfeng Changdibai
SRS 2 S 2021-07-27  2021-08-03  2021-09-03 2021-09-04 2021-09-06 2021-09-09  2021-09-14 2021-09-18
Liiling Aiman 2
IR RS 2021-07-27 2021-08-03 2021-09-02 2021-09-02  2021-09-03 2021-09-11 2021-09-14 2021-09-16
E Jiangdou 7
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Table 4 Agronomic traits of different dwarf cowpea varieties
s P M R AL Tefh -, A
Variety Plant height /cm Stem thickness/cm Plants branchs Flower color Leaf colour Sarmentum
v ) 67.67+12.06 cd 0.8440.08 be 12.33+2.52 c¢d 2 3 1
Yukang Wujiadou
A 49.00+7.55 d 0.69+0.02 ¢ 10.33+3.51d 2 2 2
Zhaibubai
K42 5 73.67+8.50 cd 0.90+0.05 abc 13.00£1.00 cd 2 2 2
Yukang Wujia 2
FHERE 73.33+5.51 cd 0.93+0.13 ab 13.33+1.53 bed 2 2 2
Yuxiang Wujiadou
THETLL T 108.67+12.66 ab 0.82+0.06 be 18.334+2.08 ab 2 2 2
Hengfeng Wujiadou
FETLLEE 72.33+7.02 cd 0.91£0.11 ab 14.33+2.08 abcd 1 2 1
Meiguo Wujiadou
R IEA A 86.33+25.7 be 0.94+0.21 ab 16.00+3.61 abe 2 2 2
Aizao Wujia Zhaibubai
HEKH A 131.00+21.93 a 1.09+0.17 a 18.6742.31 a 1 2 2
Linfeng Changdibai
SRR 2 72.67£23.67 cd 0.95+0.07 ab 14.00+5.29 abed 2 2 2
Liiling Aiman 2
HELE 7 5 54.67+8.39 d 0.83+0.08 be 11.00+1.00 cd 2 2 2
E Jiangdou 7
vl RElIN MK praitlica DIt AP JET
Variety Internodal distance/cm  Pedicel length/cm  Pedicel thickness/em  Pod color  Pod appearance Pod surface
E 71w/ 35 7.33+1.15a 34.67+4.62 ab 0.43+0.01 a 3 3 2
Yukang Wujiadou
E RN 2.67+0.29 cd 26.33+5.51 b 0.42+0.10 a 3 3 3
Zhaibubai
EPLAE2 T 3.17£0.76 cd 37.67+£3.79 a 0.40+0.04 a 3 3 2
Yukang Wujia 2
FHITHY 3.00+0.50 cd 32.67+2.08 ab 0.37+0.04 a 3 3 2
Yuxiang Wujiadou
EE S/ L) 3.67+1.04 bed 32.67+£10.69 ab 0.38+0.08 a 3 3 2
Hengfeng Wujiadou
EELRE 2.50+0.50 d 36.00+6.56 ab 0.47+0.05 a 3 3 2
Meiguo Wujiadou
e RNl 3.83+1.26 bed 39.33+7.57 a 0.42+0.05 a 3 2 2
Aizao Wujia Zhaibubai
KA 5.00+1.80 b 43.67+3.06 a 0.44+0.02 a 3 3 2
Linfeng Changdibai
FAEE 2 5 2.50+0.50 d 33.33+5.13 ab 0.38+0.04 a 3 2 1
Liiling Aiman 2
SELE 75 4.3340.29 be 37.83t1.26 a 0.37£0.03 a 3 1 2
E Jiangdou 7

T FPECF R A F NG FRERIRAE 0.05 KT EREE. TR,

Note: Different lowercase letters in the same column data represent significant differences at 0.05 level. The same below.

BILE 3.00 cm PAN, BHURRE MR R K,

BB T 733 em, S5HAR SRR EER . EILHE
() B RORE B 7 THD AR A i 3 A AT A B e K, TR
F T 43.67 cm; ALFEFHEE A 0.44 cm, &b T 10 A
(5 . TESESAMILRISET b, &4 & 2 S A1

FRELE 7 SRR, R4 i N, B WA
LG
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Table 5 Yield characters of different dwarf cowpea varieties

v ek JEH SR R FBR R
Variety Pod length/cm Pod thickness/cm  Single pod mass/g Number of pods Yield per plant/g
EHERE 44.00+4.36 be 0.80+0.03 be 18.55+3.97 abcd 15.0042.00 ab 282.52+87.99 be
Yukang Wujiadou
WA 41.83+2.93 be 0.85+0.02 abc 13.86+2.10 de 8.00£1.73 ¢ 111.74+34.13 ¢
Zhaibubai
EhiLA 2 5 48.33+2.52 b 0.87+0.05 abc 21.50+2.09 abc 7.67+3.51 ¢ 162.44+66.75 be
Yukang Wujiadou 2
FHLRE 44.67+2.89 be 0.97£0.06 a 22.1742.84 ab 11.00+2.65 ¢ 248.00+87.40 be
Yuxiang Wujiadou
[iEE S5/ 51 41.00+2.00 ¢ 0.870.03 abc 16.92+1.88 bed 9.33+3.51 ¢ 153.92:42.46 be
Hengfeng Wujiadou
FELHY 43.17+0.58 be 0.93+0.15 abc 16.33+2.73 cd 12.00£6.93 ¢ 205.35+146.28 be
Meiguo Wujiadou
BB HL B A 31.33+3.21d 0.83%0.03 abc 10.58+0.52 ¢ 11.67+4.04 ¢ 122.08+36.15 ¢
Aizao Wujia Zhaibubai
AR 54.67+5.69 a 0.79+0.05 ¢ 23.7542.38 a 20.00+6.08 a 483.33+192.4 a
Linfeng Changdibai
SRS 2 5 48.00+5.29 b 0.9420.12 ab 23.36+4.18 a 14.67+4.73 ab 340.88+119.21 ab
Liling Aiman 2

PRELE 7 5

47.33+£3.51 be

0.92+0.10 abc

18.61+4.39 abed

9.33£2.31¢

171.99+46.11 be

E Jiangdou 7
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PRS2 5 FHEN G RS 2 5, BRI
ZEH AN B o B g, AR 10.58 g, 5 HA
FhCBRIAAN BB E =T . (R4 H05 I, MR
Kb 45 K BUE T T 20.00 %, BE & THED
TCZR G RN GEANIE & 2 5 A E AR SR, EHUESE 2
S FLE IR, R 7.67 % TERETE T
T, AR F M B 7= B e, BERRIS B T 483.33 g5 e
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Table 6 Correlation analysis of agronomic traits
Mmoo ZEH IRIPERY RO ECE TERERIEE TR K M BIRRE A BMTE
PEIR Trait Plant  Stem Internodal  Plants Pedicel Pedicel ~ Pod  Pod Single pod Number Yield per
height  thickness distance branchs thickness length length thickness mass of pods plant
P 1
Plant height
Yl 0.51%* 1
Stem thickness
REl)EED 0.11 0.12 1
Internodal distance
BRI B 0.88%* 0.48** 0 1
Plants branchs
TERUH A 0.15  0.15 0.11 0.25 1
Pedicel thickness
TR 0.42%  0.51%* 0.23 0.43* 0.32 1
Pedicel length
FK 0.04 024 -0.08 0.15 -0.07 0.10 1
Pod length
IR 0.08 0.28 0.26 -0.10 0.03 0.24 0.18 1
Pod thickness
IR -0.19  0.02 -0.08 -0.07 -0.02 -0.09 0.73%* 0.36* 1
Single pod mass
4EEH -0.16 -0.27 -0.08 -0.12 -0.08 -0.30 026 -0.24 0.34 1
Number of pods
LN/ -0.20 -0.18 -0.13 -0.13 -0.10 -0.29 0.52%* 0.04 0.67%* 0.91%% |
Yield per plant

TR RIRTE 0.05 ACF R IC, = RIRTE 0.01 KPR MG,

Note: * represents significant correlation at 0.05 level, ** represents extremely significant correlation at 0.01 level.

H#EH Eigenvalue

%43 % Component number
1 REMRWERS AR

Fig. 1 Scree plot of principal component analysis of agronomic traits
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Table 7 Principal component analysis and contribution rate of agronomic traits

PRI Trait type PC1 PC2 PC3 PC4 PC5

Pk Plant height 0.822 0.131 -0.348 0.258 0.259
254 Stem thickness 0.867 0.348 -0.012 0.020 -0.187
F51A) #H %5 Internodal distance 0.378 -0.585 0.527 0.421 0.118
PPk 4 %L Plants branchs 0.728 0.157 -0.451 0.284 0.091
MK Pedicel length 0.774 0.122 -0.004 0.283 -0.296
FEMIRLPE Pedicel thickness 0.418 -0.681 -0.341 -0.353 -0.268
J&K: Pod length 0.487 0.314 0.428 -0.437 0.368
JEH Pod thickness -0.404 0.632 0.110 -0.453 -0.302
459244 Number of pods 0.869 -0.097 0.221 0.002 -0.070
HYER & Single pod mass 0.474 0.499 0.531 -0.349 0.342
1£€4 Flower color -0.709 0.139 0.336 0.497 0.204
IH4, Leaf colour 0.094 -0.722 0.637 0.125 0.047
&7} 25 Sarmentum -0.155 0.712 -0.247 0.404 0.389
3£ 4L Pod appearance 0.228 -0.411 -0.280 -0.434 0.559
JETH Pod surface -0.393 -0.529 -0.424 -0.073 0.383
FFEH Eigenvalue 4.026 2611 2.490 2.349 1.795
TTIRAZ Contribution rate/% 26.839 17.410 16.602 15.658 11.966
FBTTHk# Cumulative contribution rate/% 26.839 44.249 60.851 76.509 88.475

Yukang Wujiadou EHITEHL G
Zhaibubai §i§ K

Yukang Wujia 2 P 2 5

Yuxiang Wujiadou F* ¥ LA &

Liiling Aiman 2 £¢31%% % 2 5
Hengfeng Wujiadou fH=E T4 5.

E Jiangdou 7 S8¥LE 7 5

Aizao Wujia Zhaibubai % 5754840 AN
Meiguo Wujiadou 5% [H JE 42 7.

Linfeng Changdibai #3=K:Hh g

il

L L L1 L L
0.00 121 242 3.63 4.84 6.05

R 3L EE B Euclidean distance

2 FAEEEEIEmMBESH

Fig. 2 Clustering analysis of different dwarf cowpea varieties
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Table 8 Principal component factor score and comprehensive score

i i F i3 Rl 745353 Selected principal component factor score S asy HE4
Variety PC1 PC2 PC4 PC5 Comprehensive score Rank
P E -0.714 82 2.605 47 0.184 13 0.628 62 0.037 58 39.53 2
Yukang Wujiadou

Tl AL -1.265 48 -0.383 74 -0.686 90 -0.216 09 1.746 44 3453 9
Zhaibubai

KL 2 5 -0.174 41 —0.274 45 0.551 48 -0.479 46 0.419 40 -2.79 5
Yukang Wujia 2

FHTLLRE —0.468 64 -0.667 79 0.842 78 -0.519 06 0.10806  —17.05 6
Yuxiang Wujiadou

HETHG 0.621 13 -0.167 83 -0.470 15 -1.071 50 0.837 94 -0.81 4
Hengfeng Wujiadou

EELRE -0.243 25 -1.054 27 -0.252 51 2.487 89 -0.121 57 8.43 3
Meiguo Wujiadou

R TCAA AN 0.990 10 0.078 87 -2.21933 -0.208 65 -0.84089  -22.23 8
Aizao Wujia Zhaibubai

MEKHE 2.162 96 0.33272 1.083 44 0.368 99 0.622 16 95.05 1
Linfeng Changdibai

FEE 2 5 -0.206 79 -0.531 54 1.043 98 -0.336 25 -1.35847  -18.99 7
Liiling Aiman 2

UG 75 -0.700 81 0.062 57 -0.076 90 -0.654 49 -1.450 66 -46.60 10
E Jiangdou 7
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