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Table 1 The information of 14 new varieties (lines) of cowpea

%% 5 Number mfl (R Variety (line) — FFRIEIES Seed color  FFRIFEAR Seed shape fEFP AT Seed supply unit

1 THLE 3 5+ AR 5 U W QRS T

2 ID16-1-1-1-6-4-4 & R [ 7% LR B

3 HEFLE 1805 R AL K5 T PRLL R 9 DX AR 2 B

4 HEEL 21-2% iy M5 7 PG B R DR R B

5 HL 1302-2 (SRR =92 AL AR B

6 HAL 1101-64-1-2 At A=y AL AR B

7 FEL 1303-3-1-1 At A=y AL R B

8 BEHL 1315-6-2-2* K GiREDI AL R B

9 WhEL 12 B AN K5 F LA R BV E R £ 7T
10 WhEL 13 e [ % F LA L R BV E R £ 7T T
11 FhEL 14% AN i) GiREDI F LA L R BV E R £ 7T
12 FHEL 16 At (i rb RO R B AEYIR = 5
13 hEL 18 A (0 R 2} FR LA LB 2 B AR R E T I BT
14 YL 1S (CK) * iEFARE =94 FR LA B B AR R E T I BT

“Rr FRS AR
“*” indicates participation in production trial.

#2 14 MNAERE
Table 2 The sowing dates of cowpea in 14 testing sites

S S HYHEFNER
H-H month-day

AKX WRe s &P Sowing date

Ecological region Test site 2022 2023 2024

T FIRIX TG KEN (ED 05-28 05-22 05-16
Northern Spring Sowing Area HALEMRET (E2) 06-24 06-02 06-21
W& HIRX ARET (E3) 05-25 05-26 05-10

BIRITEFF/RT (ED 05-18 05-16 05-20

TFHIRET (E5) 06-12 06-06 06-05

WS H A XA RETT (B6) - 05-15 05-19

WLPEE KIRT (E7) - 06-02 05-29

b EHEX WAL E LT (E8) 06-23 06-22 06-19
Northern Summer Sowing Area BEFEA MR TH (E9) 05-16 05-17 05-08
WALE A KET (E10) 06-29 06-25 06-27

Jestii (E1D 06-18 06-17 06-17

51X South Region THERERT (E12) 06-22 07-25 06-24
TR B X T (E13) 07-08 07-29 07-30

WFEE MM (E14) 06-12 06-24 06-16

2022-2023 4F, RABHLKALHES], ARF  SF 0T b
4ATIK, AT Sm, DREE 10m2, 3REE. B 13 HIEAE

PR 12~15 cm, 478A 40~50 cm, &R 3~4 cm. B
BPE 12 Ji~15 Jitk/hm?e IR 3~4 cm, IEFRETR
T8 YA, 2024 FAEFRIGLAFEL 1 58
CK, A EREL, TGN MM (R) PR
200~350 m?, B E 12 Ji~15 Jikk/hm?, HA]
HHERTREAKT. 288N, 2% (AEM
DT AR B2 IR A€y A R R v =TI S =
Wi B EE. RES. ERIE. IR
AR 7 APRIR . 7= B4 BN /N X ST AR 47 5
RNABF=EIH . R S= 5 BT A SR

X DPS 9.0 Al Microsoft Excel 3t 47 £ 4 4b ¥
o bre K H) SPSS 27 B AFHEAT B K 2K U7 Z 43 b
(ANOVA) .

2 HBRS57R

21 FEREAEGBITHEM () HRE
MERTE R 547
14 R CRD EFF NG RS 2 4 e
I R, DL 4 K Z AR R 2
ERE I, BRKA R R (R RS
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Table 3 Major agronomic traits of 14 testing sites tested varieties (lines) in two years

X IR AT Kol EE Vit 7 = bR ERL [ER A BRI FK C= ]
Ecolqglcal TF:st Value Number of main .Plant Number of 10.0-seed Number of  Pod length Gr.owth
region site stem branches height (cm) pods per plant weight (g) seeds per pod (cm) period (d)
FEHERX El  wAfE 4.7 99.4 25.7 13.4 12.3 19.3 81
Northern Spring N 12 24.1 6.1 20.6 153 11.7 71
Sowing Area
SEE 2.7 56.4 14.4 8.8 9.1 15.6 77
E2 KA 55 52.8 12.7 18.5 16.2 20.5 75
HR/ME 33 62.5 6.7 8.2 6.9 10.2 67
SEAE 43 44.5 10.5 12.6 10.5 15.6 71
E3 KM 6.2 152.6 47.0 21.6 25.4 352 110
H/ME 1.1 30.7 12.0 10.5 8.8 12.4 95
FHME 33 78.7 23.0 15.1 16.4 21.6 102
E4  ®wAKfH 29 91.6 18.9 22.1 13.7 21.4 118
H/ME 0.3 40.0 6.5 10.0 8.1 11.9 99
FHME 12 58.6 10.8 14.6 10.4 15.8 105
E5 ®wAfH 5.4 102.5 33.1 21.1 16.5 18.7 74
H/ME 22 43.1 12.7 10.9 5.5 9.0 86
FHME 3.7 66.3 203 14.6 11.4 13.8 67
E6  mAfH 6.4 83.2 24.4 21.8 12.8 17.2 99
B /ME 34 527 8.3 10.4 7.8 10.6 87
FHME 4.9 62.8 15.2 15.2 10.1 13.9 92
E7  ®wAfH 52 52.7 19.7 19.0 11.7 18.5 93
HR/ME 1.6 25.7 4.1 11.6 6.5 11.6 77
FHME 3.7 37.2 12.5 14.7 9.7 14.4 81
LT EEX I FN| 5.1 83.0 25.1 18.7 13.8 20.0 88
Northern Summer /M 2.1 50.5 8.4 9.6 8.3 11.1 60
Sowing Area
FHME 3.6 63.4 16.8 13.6 11.3 14.6 65
E9  ®mAfH 31.0 81.0 16.5 21.4 28.8 19.1 106
H/ME 11.7 26.2 7.6 13.6 13.3 12.0 70
XA 19.6 51.4 12.5 16.3 22.2 14.6 91
E10 &KAfE 3.6 64.7 17.4 21.6 12.1 18.7 80
HR/ME 1.9 44.3 6.9 11.7 8.5 12.3 69
FHME 2.8 53.8 12.1 15.5 10.6 14.9 74
Ell & KfH 25.3 164.6 19.7 22.1 14.9 21.4 96
H/ME 10.3 66.9 9.5 10.4 7.7 12.6 62
FHME 15.4 89.9 15.1 14.7 115 16.4 77
X E12  &KfH 63 72.3 453 25.6 175 21.6 107
South Region B/ME 3.6 39.5 24.3 12.4 10.5 9.6 69
THME 52 53.3 30.1 17.8 13.4 14.4 85
E13 &N 35 57.8 20.8 18.2 15.9 19.8 66
HR/ME 0.7 24.3 10.2 9.2 9.0 12.2 48
XA 22 435 14.7 13.2 12.6 16.1 55
El4 &KAHE 8.9 58.5 19.2 19.8 11.9 19.0 66
HR/ME 1.6 16.2 7.2 11.2 6.9 114 48

FHME 43 36.5 12.8 15.1 9.7 15.1 58
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TATA TR ~19.6 (BRpia M) , W
S EBEXAETHEKRK (21.6cm) , LT
BT 3 KR (13.8cm) o 14 MR A1
PR R 2, MR Y8 A 36.5 (TR 44 e FH
1) ~89.9 cm (AbH{T) o PARRSERLIVT 54 B 50
Wk (30.1) , WdbEfRE Hi &/ (10.5) o H
JERBAAEF RS R EREE, HPAZEHABRKX
G RK (164) , HFHRBEKETRD (9.1 .
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5t
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Coefficient of variation (%)

—— HEJEEL Number of pods per plant

HARE BN 8.8 (HMHEKEN) ~17.8 g (UL
THEFE R o AFWRES SS O EA R
XFTH) ~105d CERITEFFFHRRT) , AR
AKX E RN ZE R R,

BEAh, BRI HORN B SR AUTE 06 AL B
B, BHEAER S EA—S (H 1D . Hps
MR LA R (30.1) , fREmAE (10.5) ;
HA T 2 H0% T IR BTN T 20%5h,

—+ R Z Number of seeds per pod

El E2 E3 E4 ES E6

E1
Fig.1

TEFH AL ST 23.35%~42.88%

22 TRESXEEBIZHREM (R) MK
TEoH
CEAEIEIL G MM (R) FEERZHIRAS

X R R, 5 PERA S R A5 W

x4 2MEE 4 MBS

IWZ

E7

E8 E9 E10 Ell E12 E13 El4

RG24, Test site

BIRER S IR T R AR

Comparison of coefficient variation of between number of pods per plant and number of seeds per pod

e, S ASFEITER 2B R I R (R 4) .
14 MR 7 A EEREMARE 7 2 ECTFAME
N 220 B> BRI > B > R E >
YRR > RS> H N, Hh B B
R S BORIR 5 (148 57 R OB =, SR BERE I

Rmfh (R) FERZHRERRY

Table 4 Coefficients of variation for main agronomic traits of tested varieties (lines) at 14 testing sites in two years %

HAK R FEIBH s FRRIERL Ep A FAIERIEL ¥k LEY

Ecological region Test site Number of main Plgnt Number of IOOjseed Number of Pod Growth

stem branches height  pods per plant weight  seeds perpod length  period
b HERX El 61 63 64 42 25 24 7
Northern Spring Sowing Area E2 25 17 31 39 42 33 6
E3 72 70 66 35 49 50 7
E4 90 41 52 39 26 29 9
E5 43 42 47 33 49 35 13
E6 31 23 51 36 24 24 69
E7 52 35 65 25 28 23 10
1t EHRX E8 42 25 50 33 25 29 21
Northern Summer Sowing Area E9 47 52 37 23 36 24 20
E10 31 19 43 31 17 21 7
Ell 45 48 35 38 32 26 22
B /71X South Region E12 27 30 33 36 25 40 22
E13 66 40 35 33 28 24 16
El4 75 57 46 28 26 25 16
H){H Mean 51 40 47 34 31 29 18
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WK EEMNE R RERK, f&afRENHEIR.
F 2 RBZ IR R RO, AR R /B
N 25%~90%, HHFFFIEIREE, RERIK, £
B S 2R 7 R EOE T 40%. MmN R R U
BN 17%~70%, HrhRigim, Remk, ANFE
AEXMERRILZETHE . BEIEET R R
IIARAE 31%~66%, [FIFE AR R, fRoE R,
A, 2 B0 A e REGE I 40%, B PEIR
B R BB m UK. AR EAL R R
B AT 23%~42%, KELREE R, Mk
BN, BT R ERF K, HORE 5 S
T RBUE IR 30%~40% . B 3R B AR S N
17%~49%, 7R0E5LBAAE 5 REGF v e, AR
FERAR, &I SEE 2 R T 20%~40%, ik
R ET . KA R REGEEN 21%~50%,
RIS S b, AFXEIRAERRIC 25
HRARRI b S EI0AR FRRE. R H WIS
PRI 557 18] 48 5 R BB BN 6%~69%, RN i RF AR
S Pz v AR S, R AR R AR A
BRIFAE RSN, HoR 2 BRI A8 7 KA T
25%, VRARFEARR DA
HEAEBXRIDKE, AFRXIREHERE S
REAEEZER . LA HEFEXF, REmds
RERE AR (17%) , FERE (70%) 5 F2%

Iy R e RO R, SF S R R AR U 35
i 70%; A FMESR ZEEEEKT 15%, RIF
E o AL EREX MMk AL R KK T IE T B X
Bk R 7 REEAE 35%~50%, BRFEER
ms EEUAR R RE 7%~22%, B E R
. M EBX MRS T REE R A
FH 50 s 358 I 30%; bk HE 7 REUAE 33%~
46%, AR RIREHLE.
23 ARIEEIEHEM (R) FE5H
ZiA (R) 78 14 MRS BN ER
SRR S Fin. AL EREX, BHE &R S
SR, FEER AR . PFEHER AT 3
A7 B A2 R BEET 1315-6-2-2> 1081 E. 3 5>
JD16-1-1-1-6-4-4 . H AR ZHT 1315-6-2-2 % CK 1§
7= 16.94%, ILHLE 3 5 H1ID16-1-1-1-6-4-4 43 i
W47 10.64%F1 0.48%. EALT B AKX, FEE KL
MEEEMRm, RS RAMERNES. R
HEA BT 3 A7 1 a7y ) & B EL 1315-6-2-2> (il 51
14> FHEL 160 3HL 1315-6-2-2. FHEL 14 FIFHEL 16
B CK 70 BB 7~ 40.73% 31.09%F1 21.25%. £/
T X, 7 B A A5 B R 3G 0 5 B gk
HAErE HUA/NMEERIE . P2 E AT 3 AL
oy W& FLEL 1315-6-2-2> K81 14> 3L 1101-
64-1-2. FLEL 1315-6-2-2. L 14 A1 1101-64-1-2

x5 HAEMM (R) EFEESE~ERN

Table 5 Yield performance of cowpea varieties (lines) in the different ecological regions

LT HFEEIX b7 ZARIX BTIX
ge R (FD Northern Spring Sowing Area Northern Summer Sowing Area South Region
Number - Variety (line) =g b P 7 ol by
Yield (kg/hm?) Yield increase rate (%) Yield (kg/hm?) Yield increase rate (%) Yield (kg/hm?) Yield increase rate (%)

1 TEIE 35 1992.4 10.64 1470.3 722 2142.8 11.36

2 ID16-1-1-1-6-4-4 1789.1 0.48 1347.8 -1.22 2040.1 6.90

3 FEELE 1805 1781.6 0.06 1195.2 -14.14 2028.9 6.39

4 FEFL 21-2 1753.9 -1.52 1585.7 13.97 2032.5 6.55

5 UL 1302-2 1612.4 -10.43 1308.3 -4.27 2077.3 8.57

6  FHL 1101-64-1-2 1478.6 -20.42 1504.5 9.33 2157.6 11.97

7 FHL1303-3-1-1 1456.9 -22.21 1353.6 -0.78 1950.3 2.61

8  FEl1315-6-2-2 2143.7 16.94 2301.7 40.73 2305.3 17.61

9 mmEL 12 1644.7 -8.26 1333.3 -2.32 2034.2 6.63
10 mmEl 13 1619.3 -9.95 1320.2 -3.33 1096.2 -73.26
11 fmEL 14 1648.2 -8.03 1979.6 31.09 2219.3 14.42
12 mEL 16 1639.7 -8.59 1732.3 21.25 2093.1 9.26
13 mnEL 18 1613.4 -10.36 1579.6 13.64 1987.6 4.44
14 "WEL1%5 (CK) 1780.5 0.00 1364.2 0.00 1899.3 0.00

B CK W= IBRE TR K, THIMIES 14.67%. %6, %7 M, HESR TR T
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Table 6 Analysis of high yield and stability of varieties (lines)

F77 %S4 High yield parameter

Fa e S 4L Stability parameter

=] 1 I ),
Nomber  vary(img PR RWHE 7% ERAK HRAK Adapttontegion
Yield (kg/hm?)  Variety effect ~ Variance CV (%) s
1 WIE 35 1868.50 121.00 10.95 18.65 1.03 E1~E14
2 JD16-1-1-1-6-4-4 1725.67 -21.84 4.50 12.40 0.97 E1~E14
3 FEFLE 1805 1668.57 -78.94 14.00 22.56 1.03 El, E3, E4, E6, E7
4 FEFL 21-2 1790.70 43.20 9.00 16.78 0.99 E4, E7, Ell, El12
5 UL 1302-2 1666.00 -81.50 8.95 14.66 0.96 El~El4
6 L 1101-64-1-2 1713.57 -33.94 9.45 19.52 0.98 El, E2, E3, E7, E8, E9, El3, El4
7 YT 1303-3-1-1 1586.93 -160.57 13.15 24.76 0.81 E2, El1, El12, El4
8 Ul 1315-6-2-2 2250.23 502.73 13.40 16.32 1.20 E1~E14
9 fHEL 12 1670.73 =76.77 8.65 18.84 1.05 ES, E6, E7, E9, El1, E13
10 fmEL 13 1345.23 -402.27 6.90 17.41 0.88 El, E4, E5, E8, 9, E10, El1
11 il 14 1949.03 201.53 12.95 20.52 0.95 El~El4
12 fmEL 16 1821.70 74.20 8.90 17.46 0.99 El~El14
13 Mol 18 1726.87 -20.64 6.10 15.28 1.03 El~El4
14 FEL 15 (CKD 1681.33 -66.17 11.75 19.56 1.12 El~El14
R AE@ME)FRBER D CK LI E 3 5. IDI6-1-1-1-6-4-4, FEEL
Table 7 Analysis of yield differences e e
among different varieties (lines) 212 3LHL 1101-64-1-2, LT 1315-6-2-2 i 8L
o ,55@: (?) e oss oot 5% . Tﬁz 12 FISHEL 14, H, TELE 3 SEAFRI S
N Ve PEO0SP00L Yl Vld w1470 301408 ke, % CK F 57
1 T 3 S d D 185175 1315 10.28%, FFAERI 50 o BHAM A PRS0 O 7=, 3R
2 IDI6-1-1-1-6-4-4 e E 177630  11.02 T BT B P M RDE R . ID16-1-1-1-6-4-4 75
; ﬁ;ﬁiﬂs S R A BN 1347.8~2040.1 kg/hm?, 5 B A
5 HET 13022 gh  GH 171120 587 B = P A A
6 I 1101-64-12 fg  FG 174255 8.6 24 HFERIE S
T RSRRRSLTm e AM 6170 349 TR A SRS RN, GAEHH (R 1
8 [ 1315-6-2-2 a A 2238.30 39.15 . X . .
10 WL 13 kI KL 163815 037 A 14 MRS SUE RS (GR 8) o A& g IS
1 S 14 b B 200085 27.16 HIL T EFRXPFILILE 35 (1972.42 kg/hm?) .
12 fmEL 16 ef EF  1753.05 10.13 e
13 LT 18 ik K 1644.60 202 UL 1101-64-1-2 (2219.19 kg/hm?) FIEEEL 21-2
14 HEI1E (CK) i I 1667.10 0.0 (1655.90 kg/hm?) . & HIL T EREX HAE HEL
#=8 ARG (R) £l ~=2RMN
Table 8 Yield performance of different varieties (lines) in production trials
. LI EREIX e E X pas
- ?gq; Northern Spring Sowing Area Northern Summer Sowing Area South Region
Number Va;iety FRE LS s LS s LS
(line) Yield Yield increase Yield Yield increase Yield Yield increase
(kg/hm?) rate (%) (kg/hm?) rate (%) (kg/hm?) rate (%)
1 WIE 3% 1972.42 39.21 — — 2737.50 46.63
2 ID16-1-1-1-6-4-4 1539.78 8.68 1473.80 -5.48 1296.00 -30.58
3 FEVL 21-2 1655.90 8.68 1460.60 -6.33 1398.75 -30.58
4 FLOI 1101-64-1-2 2219.19 56.63 2050.86 31.52 2334.00 25.01
5 mmEL 14 1469.90 3.75 1682.31 7.89 2540.25 36.06
6 FEL 1S (CKD 1416.84 0.00 1559.30 0.00 1867.00 0.00
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1101-64-1-2 (2050.86 kg/hm?) . JD16-1-1-1-6-4-4
(1473.80 kg/hm?) FI# 5L 14 (1682.31 kg/hm?)
& H T X KA HEL 14 (2540.25 kg/hm?) AL EL
&35 (2737.50 kg/hm?) .
3 e

EARESXFAT AT (R) KEEE,
BE BE AT R VE Al FL PR B 0E M1, A BT T
(R) B FIHP, AW & 5560 M. %4
A DA ZE M E J ™ B %5 5 il oo 14 4 i
SLEH Al (R FERZMERERE A ES
X 8] () A8 SRR e R T 0, SRR, FEH
B BRAREE. BRI T AR S S A 22
FUE, SMWREREEZERWE., HphE2E5
FeEAR R B e K, PR R RN 51%;  Bpk
SRR REUN 47%, DLEILIR; £ H AR
FERAS, BTN ERUN . Hd Rk 34
2 I HA v 1) 38T A AR S B O B 2B A PR B AT
(R) Wsgm, MAARBAE SR (R ZIEFZE
o AFHEEUNLE 2021 XA A S X A 34 ANEL
TLHT i AR S MM R E AT, BT R R
EAEEZ ST LN A G Ep Sl i T
KM, 7E 2022-2023 FEHEAE SR H, A
Azl (1) FERZHERPERAE, H
HrEg R IEMXK. XK EREX 41 KT
mn A B UR A MR o A a5 SR — 3. th T E
R EZHREFTW, WIRNE &AM ERBEAT 7007
RO FFA R, PET UK EL TR 5 75 1
31 ANRBMERIAT E oy TREST, EREK
W B S E R AR S B R e e B E R R .
Gb, EHNZENTER A =X 31 K LS
KRR TR, KM T REEVD, B
HE R RETE, SRKEARK—H. VIDH
WM 22 7 5 AR 5T a2 A Ok, R AR
RIS 2 A RHE B 7 #E A X s K, ek
A RLE AR R AR B SN, AT DU E Hh e 2
I BUOX e 72 R R R 2 —, HBAR P52 R 3R ik
Hfelt—PHiE.

AW TS PE R AT KRB, FEEL 1315-6-2-2.
w51 14 FUEEST 21-2 FEAS[R] AR 25 X &0 s AT e
M, Hr=8Rem, BT 3 A, Frerkfifae

By, AABmEAESENMSE: mMARGM (R
FER IR W6 i BRI, RREEER, £
PE FasE vk A& MR R 22, R REAEA IR
.

BT T AR EILEH SR (R) 1
AETEN M. FER ZHAR AR 50 00 & A =R
gk R, 4 BRI HIE G AE 07 3 37 X FR R 1 3L BT
o35, HEEL 1101-64-1-2 FIREEL 21-2; WE&dby
G X R AL 3L EL 1101-64-1-2 JD16-1-1-1-6-4-4
AIEHEL 145 &4 R 7 XOME R S EL 14 FNCELE 3
FUAKA RS o E AR 3 A (R,
A AAN R AR 2 XA 0 5L AR PR R SRR

S 3k
REMEER, WMiEAR, IME, % SRRULERIR SRR Z RS
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Joint Identification of New Varieties (Lines) of
Cowpea during 2022-2024 Organized by the China
Agriculture Research System of Food Legumes

Wu Miaomiao'?, Wang Suhua’, Tian Jing®, Yuan Xingxing®*, Chen Xin*, Wang Lixia’

("Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081, China;

2College of Agriculture, Inner Mongolia Minzu University, Tongliao 028000, Inner Mongolia, China;
3Institute of Cereal and Oil Crops, Hebei Academy of Agriculture and Forestry Sciences, Shijiazhuang 050011, Hebei,
China; *Institute of Industrial Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, Jiangsu, China)
Abstract This study analyzed joint evaluation data of 14 new cowpea (Vigna unguiculata) varieties (lines)
from the China Agriculture Research System of Food Legumes across 14 test sites during 2022-2024 to clarify
the environmental stability differences of different agronomic traits and to screen excellent varieties suitable for
different ecological regions. The results showed significant differences in phenotypic variation of cowpea across
different ecological regions. The number of main stem branches exhibited the greatest variation, with a
coefficient of variation (CV) ranging from 25% to 90%. The plant height ranged from 17% to 70%, the pod
length ranged from 21% to 50%, and the variation during the growth period was significant, ranging from 6% to
69%. Among yield-related traits, the number of seeds per pod showed considerable variation (CV > 20% at most
sites, except Shijiazhuang). The average coefficient of variation for the number of pods per plant ranged from
31% to 66%, and the average coefficient of variation for 100-seed weight ranged from 23% to 42%. Based on the
trait stability, regional adaptability of varieties (lines) and the planting requirements of different ecological
regions, the superior varieties suitable for each region were screened out: the Northern Spring-Sowing Region is
suitable for Liaojiangdou 3, Jijiang 1101-64-1-2 and Guijiang 21-2. The Northern Summer-Sowing Region is
suitable for Jijiang 1101-64-1-2, JD16-1-1-1-6-4-4 and Pinjiang 14. The Southern Region is suitable for Pinjiang
14 and Liaojiangdou 3.

Key words Cowpea; New variety (line); Phenotypic variation; Yield analysis
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