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Comprehensive evaluation of cowpea varieties under different base fertil-

izer treatments in saline-alkali soil

HAO Yanjie, WANG Ziqiang, LIU Shuze, DAI Huiqin, HAN Xiaowei, REN Nana

(Binzhou Academy of Agricultural Sciences, Binzhou 256600, Shandong, China)

Abstract: In order to provide variety recommendations for upgrading the local cowpea industry, reduce chemical fertilizer
usage, and promote the improvement of saline-alkali soil, 28 varieties were selected for trial planting using chemical fertilizer
and bacterial manure as the base fertilizers. Indexes such as pod length and single pod mass were measured. The membership
function method was used for a comprehensive evaluation of representative indexes affecting the selection of cowpea
varieties, and the differences of soil nutrient content before and after different fertilizer treatments were compared. The
results showed that the use of bacterial manure or chemical fertilizer as base fertilizer had little effect on the yield, disease
resistance and agronomic traits such as pod length and single pod mass, as well as yield and disease resistance for
most of varieties.. The soluble solid content of 10 varieties was significantly higher in bacterial manure treatment than in
chemical fertilizer treatment. The membership function analysis showed that Qingjiangwang, Taiyou Youqing, Binjiang 4,
Fengjiang 1 and Hail7-9 ranked in the top five in terms of scores. At the depth of 40 cm, the total amount of water soluble
salt and available phosphorus of bacterial manure treatment decreased by 38.85% and 73.76%, respectively, compared to
the control. Chemical fertilizer treatment reduced the total amount of water soluble salt by 26.71%, and the available phos-
phorus content by 28.55% compared to the control at the depth of 20 cm. In conclusion, bacterial manure can be used as
the base fertilizer, and the five cowpea varieties with better comprehensive evaluation performance can be promoted in
the local medium and low salinity areas.

Key words: Cowpea; Chemical fertilizer; Bacterial manure; Saline-alkali soil; Comprehensive evaluation
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ITERE VR, DUIIS I & BRI FU 45

L1 2R A8 VM T b Ak T = A X, - 38l
Ve, 1 TTR DRI AL IE R SE it 7y . B
XHELEAE LA B 2 ks =, IR T 28
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1.1 R

TRIGHAT T 11 ARV B SR A ED A DX kit 56
S R A SR VAT = I b X SR R U APt 1 2 XS
X, S fEIEA DUZ 50 B e TR 2 B E LR
B, IR K R 549.8 mm, l T (6—8 %
IK G K 61.1%~68.6%) , FF- 1)< 12.9 °C,
B TR 18.2 °C, KT H<IR 7.4 °C.
1.2 MR

PR RN 17 R LR =B AR 28 AN K
SLE AP, Hodr MR 15 (CKD WEEL 2 5 EEL 3
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Table 1 Variety information
s Variety SKJE Source

#EHL 1 5 Binjiang 1(CK) 11175 Shandong
1115 Shandong
1115 Shandong

11 % Shandong

14T 2 5 Binjiang 2
4L 3 %5 Binjiang 3

19T 4 %5 Binjiang 4

JESR T Longquanwang 1115 Shandong
2 §1 28-2 Zhijiang 28-2 WL Zhejiang
9l 14-03 Jiang 14-03 7 Henan

1R B 456 F Junxing Liiguanwang Jb 2% Beijing
R 2 5 Zaofeng 2 VY1l Sichuan
H i 5 Baicuizao PY)1 Sichuan
KIIL Yujiang 4k Hubei

Z51 Cuijiang
FH[— 5 Fengjiang 1

1t Beijing
1t Beijing

‘& A M5 Fuyou Shengguan 127 Liaoning

W5 =F Haimai Changfeng VY1l Sichuan
H 4% Xiabaolil 519t Hubei

4 KM T Taiyou Youqing #a % Fujian

T e 2243 Manyuan Bilii VY1l Sichuan
#23 Cuibao &k Fujian
1 £ Baiyu 1T Liaoning

{5 F§ Hainan
127 Liaoning

¥ 17-9 Hai 17-9

7% 17-02 Bin17-02
W Yangyan Qingliu
2 K EL Zhenyu Youjiang

{LJ5 Jiangsu
i Henan

£k3E N\ Liimeiren 1 7% Liaoning
UL Qingjiangwang i Henan

V17 Henan
Z# Anhui

7R ER- 7 Chengyou Liiguan
51 100 Fengjiang 100

0.5m,iE 1 mo /MXK 5m, %% 1 m, A5 m?, &
AP 3 RESE . FREE 03 m, 47 0.5 m, &N 2
PRo SR FHAEZEFRES , FLADE B 4% M b RUAR B 7 7%
AT .

AR N FEAREE A IERL, N-P-K LI 20:20:5,
MIENEE W, J5FRD=45%, FI&E N 50 kg 667 m?, LL
THULIR”(CFBR T . B AL RATE A AEY)
BHEGBRA F A= MRE RN, A RBER I
RETEYI R 71 Ca Mg 55, 3 RUE B Hi=2x 108 ¢, A
ML & 8:=45% , J& B 77 (N+P,0s+K,0) & 5>5% ,
FH &8N 80 kg 667 m”, LT H“B K7 (BMBYH & -
12022 4F 4 10 H, 43 0% 2 FhAERNS S e -+
ek, AR e AR ST
1.4 MEmB KRFFE

3Ry B E I CASTL SR AR O Oy, 7EBE
FE AR 20 em Ab A 485 B B3 BUA S 20040 cm )+



513

FRIEAS , 55 B A [FI AL AL BE T A L S R R 5 PP

X ISR 5T

e, MR 3 IRE R LK 3 R R RS B
A T A R, AT B R i i FL AR
0.3 mm 997 W o R F R 7K 25 0 5 K AR PR A
T, SR B EE A bl e A R S Y, SR A KA
6 FE VI s U S B, SR S IR A A E
W5 A B & &=, R H O R B pH-100A 1 &=
pH, Z B NYT 1121.16—2006 bRkl 2 /K & 1k £52
B9 R A H 3w B ACGEN E A S &Y, R H
NaOH ¥4 fili - £H 86 Pt bL 20355 00 5 4= 5 &1, R
NaOH & #il- KA BEVE I e A8 20

S 1) 32 B Z MR S R (UL T SRR A
FEYHEAT o A SR BEHLIE L 20 AR 7 &2, AT
K B R DA AT R E R . W]
VO [ T 2 D R T o S (B RO U JE
51K AE T ATOK =ik P 500 B B vH Il s ™. ki
(0 Ay RS b BE BE ML AR L 5 RLRR 7, I EbR R R
W, BCPIE . = E I A VR ORI 72 &
ZRT . SRR A AR SE ) R A S A ) R
R AR FFE AL A 20 k. BLE R AT A SR U
S E, BEALIEE S AR R B8 ERE L
o RIFFRITHEARXWT:

RIPHRYo= U AR B 2 S RO X 100,
1.5 Geitorth

R B % F Microsoft Excel 2010 #4741t
DA SPSS 25.0 AT 22 57 2 2 1 7 i A SR & s AU HT

2 RS0

2.1 FERZMIRFIMN

FHER 2 W, 75 B R AL HE L 28 AN iy Fil BT 5%
K N 47.20~60.60 cm, F- %) 54.81 cm. fLJE AL
P, KI5 N 45.80~67.53 cm, -1 57.53 cm.
B JER R R Ak B 38 K e K I B T B, 40 )
4T HE10.68% 1 16.73% , 1H I & 4 14 I 4cb 2 A1 48
JEALFR 2 (8 TG B % 2 R . BRI SRR N
T 5 A e A A R R A B R KT
EFEF . IR G I RN A, o AR
20.83% , LI i ol A A TR RN A S Ak B 27 () A7 A 5
EXER. 28N K AERE2 5 KILVE
AR &AM G E S A E G 17-02. 30
FHILE 8 AN S AN E B IE AL AR AL BN 22 3 B3, IR
T 7E B AR FE R 38 K B 25 R T AR AL B AN, 4y
7 A b b () A 48 R A B Ak I 3 KT TR B A

B JEC PS5 B A KON R E 4% 29.02 g, T IR
HHL 15 32.39%. LRI E R K NHILE

35.74 g, & T X IR 36.52% , H. A& 9 A Ab #E rp 7 25 i
AR . 28 AN (19 5 3 I £ A 1 S A4k
JRALBE 2 [0) 22 3 AN R . W 17-9 PR Ak 3 A
b K B K, B R AL R R K 13.24 mm, B R K
9.97% ;AL R AL FE KL K 13.17 mm, EEXFHR K 7.77% .
HEGNWR A PR K g, IR H
10.01 mm, {&X T3 16.86%; (L AEALFE 9.45 mm , {i%
TXHE 22.67%. B 7 HL 14-03 0K AL Ab HL i 2
KT TR R AL R & A P e b 1 S Ak 3 3 3 K1k
JERARER AN, F A 26 A R R B R R A i Ak 22
2R EER.
22 HRmESERN

HH 3R 2 ATAn, B R AL B, 7 e e N LG
TR 9.57%. HRAHE S =ERZ NG R
W, =T X 7.46%, (5 _13A 2 A5 R # R A 4LJE
ZMEREZER. rHEal&E 2 5, X
1% 15.26%.

RALEE R, = B T X R R 7 A4, |
W R B R A e EERT RS 9.79% , 1H 5 B RS Ab B 22
FARRE R HILE, P B 6.13%; i
RHRESL 2 5 AR T 15.72% . BRIESL 4 5
BRE L 17-9 BR R B E m TR R R A
o FAG R B R TR AN, AR 24 M
FhE AR 2 0] P2 8 2 7 A B %
23 ALAMER

M2 2 VAN, B R AL B G, WA RS
B ONEEEL 4 5, /N R IR ET 1 5, HE
G4 SRR 215 %, FIO—5 FEKE R
F 2 RIMEL 435 NZE 5 AN R R i [ R4
TEBHEIET 7.0%, BRFEIL— 5 E KRR A2
() TC 3% 25 S b, HoAth 4 AR N R EE & T
. B b, RAG 381100 A0 AL 35 1w
T, HE T8 31.25%. 251 28-2. 18 4 5d
FE AT 3 A bR AL HE I ] R A &
KT 4.0%, H 38 E KT B AR, 75 0 B
i 29.17%32.08%34.62%. M FRE 4 10
A b A B R A AT M T B R T
JERALEE . — e b E B T i A 3 XS T A ]

TENEEE P EEER .

24 FERBEAOMMEESR

FH2% 3 AT %0, 76 B JEC AL R A, X690 2590 < A5
0 98 DU 5 47 19 20 ) R W I K VB2 R L
17-9, K& W Z& 45 AL T X B8 72.63% « 61.87%
71.94% . X B0 P A 22 1R R B AT T A
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Table 2 Agronomic traits of different cowpea varieties

an VR, . AT Z
Sk I Hik - N wCATEIEE R
L Pod length/cm Single pod mass/g ~ Seed length/mm 7L Yield/ (kg -hm Soluble solids
z/u ‘ content/%
ariety - - - - —
P i E  BEE E  EIE s P S e P i s
BMB CFB BMB CFB BMB CFB BMB CFB BMB CFB
=GN 54.75 Abcdefg  57.85A 21.92Agh 26.18 A 12.04 Abcd 12.22 A 32 022.95 Acdefg 32 084.85A 3.9 Ah 4.8A
Binjiang 1(CK)
{21 2 %5 Binjiang 2 59.10 Aabced 58.75A 24.52 Adef 27.13A 12.06 Abc 11.69A 27 778.20 Ai 27041.45A 5.2 Aefg 45A
{291 3 %5 Binjiang 3 52.70 Afg 53.50 A 21.92Agh 20.17A 12.04 Abcd 11.78 A 33 323.23 Aabcd 3199230 A 4.2 Agh 48A
{Z¥1 4 5 Binjiang 4 53.25 Aefg 57.85A 20.35Ai 27.16 A 12.65Aab 12.01 A 34268.75Aabc 31767.05B 8.4 Aa 57B
TR E 56.05 Aabedefg 5493 A 24.15Af  21.72A 12.16 Abc 11.45A 30 160.75 Ah 31065.00A 6.2 Acd 6.6 A
Longquanwang
2 U1 28-2 52.15 Afgh 47779 A 20.09 Aijk  19.20 A 11.32 Acdef 11.20A 29 341.20 Ahi 28 744.05 A 4.8 Afg 34B
Zhijiang 28-2
g1 14-03 53.45 Adefg 5280 A 19.06 Ajkl 20.46A 11.04 Befg 12.27A 30514.80 Afgh 29 122.35A 5.0 Aefg 51A
Jiang 14-03
RIE G+ 57.30 Aabcdef  58.50 A 25.6 Abcde 2592 A 11.08 Aefg 11.45A 29 664.25 Bhi 31762.85A 5.3 Aef 3.6B
Junxing
Liiguanwang
BE25 56.10 Babcdefg 63.75A 18.87 Akl 25.15A 12.09 Abc 12.37A 29 735.30 Ahi 30724.10 A 5.1 Aefg 47A
Zaofeng 2
F e 5 Baicuizao 47.20 Ah 5030A 14.82Am 17.01 A 11.58 Acdef 11.74 A 35088.10 Aa 32276.60 A 4.0Ah 48A
EIT Yujiang 50.75 Bgh 62.65A 1334An 21.78 A 12.64Aab 12.67A 33820.85Aabc 35227.40A 5.0 Aefg 49A
291 Cuijiang 51.90 Afgh 56.55A 18.75Akl 25.75A 11.10 Adefg 11.79 A 33 793.75 Aabc 32 54450 A 5.7 Ade 6.1 A
Fil—% 59.30 Aabe 5726 A 26.11 Abc 23.06 A 10.26 Agh 10.49A 30 774.50 Aefgh 29990.85A 7.2 Ac 75A
Fengjiang 1
&AM 52.75 Bfg 63.00A 13.62Amn 20.61 A 11.64 Acdef 10.30 B 34 285.80 Aabc 29 817.30 A 5.2 Aefg 34B
Fuyou Shengguan
oK E 53.00 Aefg 5440 A 22.17Agh 1991A 12.75Aab 1220A 2997290 Agh  31826.85A 7.4 Abc 51B
Haimai Changfeng
55 4% Xiabaolil 55.35 Aabedefg 55.65A 29.02Aa  2540A 10.01 Ah 9.45A 3154545 Adefgh 32 942.20 A 5.5 Acdedef 5.5A
BRMTE 57.10 Babcdef 6290 A 18.13 A1  20.93 A 11.86 Abcde 12.00 A 34 411.20 Aab 32812.25A 5.3 Aef 55A
Taiyou Youqing
e 2 g 52.25 Bfgh 52.80 A 25.17 Acdef 22.48 A 11.32 Acdef 11.57 A 32 655.30 Abcdef 31 742.15A 5.8 Ade 6.2 A
Manyuan Bilii
%3 Cuibao 55.45 Aabedefg 5925 A 2427 Aef 2538 A 11.41 Acdef 11.97 A 32 712.75 Abcdef 30 892.30 B 7.8 Abc 57B
1% Baiyu 54.05 Acdefg  45.80B 20.95Ahi 19.96 A 11.36 Acdef 10.80 A 31 284.30 Adefgh 31 475.05A 6.4 Acd 47B
1§ 17-9 Hai 17-9 59.90 Aab 66.07A 25.68 Abcd 31.85A 13.24 Aa 13.17A  31279.05 Adefgh 28 447.80 B 5.5 Acde 62A
% 17-02 Bin17-02  51.55 Bfgh 5745A 19.39Ajkl 2470 A 11.86 Abcde 12.33 A 30300.25 Agh 29 651.25A 4.4 Agh 41A
P 54.85 Bbcdefg  60.50 A 1829 A1 2247 A 11.56 Acdef 11.63 A 32 039.70 Acdefg 32 075.55A 6.7 Acd 49B
Yangyan Qingliu
2 EihsEL 54.55 Abcdefg 5850 A 22.62Ag  30.74 A 11.31 Acdef 11.36 A 31499.00 Adefgh 29 781.09 A 7.0 Ac 47B
Zhenyu Youjiang
£ N Liimeiren 54.65 Abcdefg  54.10 A 19.67 Aijk 2347 A 1023 Agh  9.83A 30329.82 Aefgh 29750.40A 7.1 Ac 49B
HILE 60.60 Aa 6753 A 26.772Ab 3574 A 12.76 Aab 12.39 A 32 908.25 Aabcde 34 050.30 A 5.8 Ade 62A
Qingjiangwang
VfRSTA 58.75 Aabecde  60.10 A 25.60 Abcde28.40 A 10.78 Afgh 11.74 A 29 653.15 Ahi 3115990 A 6.4 Acd 55A
Chengyou Liiguan
91 100 55.80 Aabedefg 57.45A 20.42Ai) 26.89A 11.62 Acdef 11.70 A 32 907.85 Aabcde 32 159.55 A 4.7 Bfgh 63A

Fengjiang 100

T ANFANE FREROR B AL R AR fh A RIE 0.05 7K-F 28 57t it 25 < AN )RS - BEROR IR — A R A AL IE AL B 2 [RIZE 0.05 /K72

e
L ATE N

Note: Different lowercase letters indicate the significant difference between different varieties under the treatment of bacterial manure at 0.05 level;

Different capital letters indicate the significant difference between the same variety of bacterial manure and chemical fertilizer treatment at 0.05 level.
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Table 3 Comparison of cowpea disease resistance %
TP AR PR ORI R % BRFY RES
B Ave'rage i.ncidence Average incidence  Average incid'ence RIi% YRS BURIR
Variety of viral disease of rust of powdery mildew {\Vérage {\V?rage -()V.erall
JiE hass Ji ars I ars incidence incidence incidence
BMB CFB BMB  CFB BMB CFB of BMB of CFB
I 1“5 Binjiang 1(CK) 274a 163b 25.7a 24.6a 253 a 22.7a 26.43 20.77 23.60
1%L 2 5 Binjiang 2 123a 17.7a 20.7 a 283 a 244 a 26.5a 19.37 24.13 21.75
%L 3 5 Binjiang 3 146b 242a 162 a 212 a 104 a 11.3a 14.07 20.23 17.15
%YL 4 5 Binjiang 3 235a 149a 18.0a 215a 15.1b 222a 19.47 18.50 18.98
Je R F Longquanwang 194 a 22b 14.6b 19.6 a 25.6a 10.6 b 21.37 10.87 16.12
2 HI 28-2 Zhijiang 28-2 26.1a 11.1b 20.1a 134b 154b 239a 20.67 15.10 17.88
§I 14-03 Jiang 14-03 147a 103a 11.9b 242 a 12.0a 185a 12.47 18.57 15.52
R B4 F Junxing Liiguanwang  14.1b  21.2a 11.5b 22.8a 104 b 22.6a 10.10 23.10 16.60
K52 5 Zaofeng 2 265a 176a 222a  139a  19.6a 280a 2297 20.03 21.50
A i 5 Baicuizao 134b 20.7a 27.0a 19.2b 285a 21.6a 22.83 19.37 21.10
K HI Yujiang 19.7a 16.7a 259a 233a 26.8 a 153b 24.17 18.53 21.35
%291 Cuijiang 13.6a 135a 243 a 10.8b 269 a 275a 21.90 17.00 19.45
£ —"5 Fengjiang 1 195a 154a 212a 17.0a 25.1a 248 a 22.13 19.13 20.63
‘% A e Fuyou Shengguan 243a 19.7a 13.5b 19.3a 139a 184 a 17.30 18.53 17.92
1§15  # Haimai Changfeng 75b 168a 15.1a 13.0a 11.0a 16.0a 11.17 14.10 12.63
H 543 Xiabaolil 20.1a 22.6a 13.6a 72a 18.7a 139a 17.30 15.00 16.15
£ A0 Taiyou Youqing 278a 16.6b 158a 148a 123a 144a 18.97 13.83 16.40
T I8 24 4% Manyuan Bilii 27.5a 214b 170b  27.5a  172b 27.1a 2093 24.43 22.68
#.% Cuibao 11.7a 162a 200a 13.5a  258a 135a 18.20 13.90 16.05
[117F Baiyu 176 a 23.7a 253 a 269 a 10.7b 18.7a 17.27 23.47 20.37
¥ 17-9 Hai 17-9 223a 159a 18.7a 172 a 7.1a 124 a 16.23 14.10 15.17
1% 17-02 Bin17-02 10.5a 205a 124 a 202 a 13.8a 17.0a 12.23 20.53 16.38
WM Yangyan Qingliu 134b 169a 223a 11.7a 244a 173a 20.13 14.57 17.35
2 KMl Zhenyu Youjiang 10.6a 135a 9.8a 11.0a 14.1a 146 a 11.40 13.33 12.37
£k3% N\ Liimeiren 278 a 6.7b 11.7a 19.7a 29.6 a 239a 22.97 16.93 19.95
HUL T Qingjiangwang 158b 204a 12.1a 13.1a 103 a 11.7a 11.63 15.30 13.47
7EAR445 Chengyou Liiguan 194a 13.8b 300a 180b  26.8a 252a  25.63 17.80 21.72
=£II 100 Fengjiang 100 153a 18.0a 17.1a 242 a 28.7a 12.0b 20.43 18.20 19.32

AN AN FBEROR R — A AN [ b 3 2 8 7E 0.05 K2 3% . IR,

Note: Different lowercase letters indicate the significant difference between the same variety under different treatments at 0.05 level. The same

below.

GEN, KRR E T IR 1.46%, HiY 5 &5 TR
AEBE . BRI PU I A 22 ) S AR AR L SR e, R R
TXIE 16.73%, B S & & TR . FRymite
B ZE R S Rl R e N, R i T X R 17.00% , 15
R R R I 2 18] 22 S AN 2 3%

AR AR R, R SR A R M B KT
X HE 86.50% , [F] IS 42 LT B G AR B . B Xt
I PO B 4 RO RAR TR R 70.73% , {H B AL
JRZ B ZERARE . R X s Pt s, K
95 AR T 5 1R 53.30% , H B ML R 2 7] % 57

o,

25 RERBUEEZEETFN
] — RIS [E] A B A 2% 1 FRIOE S, A AT B
TIATLA (BT L0 — 8 R BR A, #AS e A 1
SHEVI AT VR, B 2 AT bndb AT 256 PR, vl A
AN PR ARIE BRIV B TP 52 B A FE FR TR 40 5
SRR, NI PEAN 45 R 5 SePras RO . HEK S
AL AR A AT, 28 ANELE R S ANMERRTT 4
ANEbR (FEK BRI & ATV R T & A= D1
ERATTERE=85%, 1 94.218%, A A N EL i 5t AR
FeEFabr, S HAAT AU HEA |G 5 AL s Fh o9 5 EL
T BRME R 4 5 FI—5 .0 17-9.
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Table 4 Results of comprehensive evaluation of 28 cowpea varieties
e K& B #U{H Membership function po e
Variety FK FLIE RV P TR & s D Comprehensive
Pod length Single pod mass Soluble solid content Yield rank

JHL 1 5 Binjiang 1(CK) 0.42 0.40 1.00 0.92 0.60 9

YHL 2 5 Binjiang 2 0.55 0.00 0.68 0.39 042 22

JHL 3 5 Binjiang 3 0.31 0.73 0.29 0.67 046 21

JHT 4 5 Binjiang 4 0.61 1.00 0.76 0.17 0.66 3
oS F Longquanwang 0.60 0.73 0.36 0.19 0.52 16

2 ¥ 28-2 Zhijiang 28-2 0.20 0.31 0.12 0.35 024 28

§I 14-03 Jiang 14-03 0.35 0.52 0.06 0.31 0.33 27

R A4 F Junxing Liguanwang 0.57 0.45 0.32 0.80 0.53 13

H.3 2 5 Zaofeng 2 0.47 0.32 0.77 0.66 0.52 15

[ i - Baicuizao 0.00 0.89 0.56 0.53 0.41 24

L Yujiang 0.27 0.88 0.83 0.84 0.61 7

22 Cuijiang 0.43 0.94 0.69 0.43 0.60 10
F2FL— 5 Fengjiang 1 0.70 0.69 0.89 0.00 0.62 4

& 19 76 Fuyou Shengguan 0.29 0.58 0.39 0.90 0.47 19
35K =F Haimai Changfeng 0.54 0.90 0.00 0.22 0.47 20

H %4 Xiabaolii 0.63 0.78 0.39 0.55 0.61 8

% Kl Taiyou Youqing 0.50 0.96 0.52 0.96 0.69 2

i [l 22 4% Manyuan Bilii 0.40 0.70 0.88 0.12 0.52 17

5 Cuibao 0.71 0.82 0.46 0.24 0.61 6

F 7 Baiyu 0.25 0.71 0.53 0.09 0.39 25

3 17-9 Hai 17-9 0.90 0.35 0.37 0.57 0.62 5

1% 17-02 Bin17-02 0.39 0.40 0.14 0.60 0.38 26
W Yangyan Qingliu 0.51 0.62 0.44 0.42 0.51 18

2 EIHTL Zhenyu Youjiang 0.72 0.68 0.01 0.40 0.53 14

435 N\ Liimeiren 0.44 0.47 0.56 0.04 0.41 23
#¥LF Qingjiangwang 1.00 0.88 0.46 1.00 0.87 1

# 4% 56 Chengyou Liiguan 0.68 0.39 0.90 0.34 0.60 11

F2HT 100 Fengjiang 100 0.51 0.70 0.65 0.54 0.59 12

=5 FIEMHEIMERERS 7T RTEE FIRIGE TR (CROAR L, AFRIRE N S EFR IR &

Table 5 Principal component analysis and contribution

rate of relative value of each index

FREE DO FARTTRRAR
FEFF Index Eigen Contribution Cumulative
value vate/% contribution vate/%
J2K Pod length 1.953 39.068 39.068
FIE R 1.121 22414 61.482
Single pod mass
AETEEIE SR 0.887 17.738 79.219
Soluble solid content
Fe i Yield 0.750 14.999 94.218
VAR 0.289 5.782 100.000
Disease incidence
26 TIEROTHK
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40 cm R JE T 1A OB S B BB BRBE AR T
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K T %5 4 1 75 SR AR AR . 20 om R FE R 4%
EIRILR G EAM/NT 40 cm R E TS E IR C
?Aaﬁijmﬁm%ﬁm4Mmﬁ%iE
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RETFERIGCRSTRLMAT 3 ALH 2 KB
B AN EEAS R, 5HK 20 om RENET 3
FL—3:40 cm WRFE R IE TR0 R & &R 0HT 3 A7
ST AU R A HUR S . BRI E 40 om
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Table 6 Soil nutrient content of cowpea before and after production
CH R GHRED - OREPEED (%0 CAT) (A5
5 wokEEE " ﬁ)&?ﬁ w Jixﬂl i wCEHLED wOKEIERD  wEH w( 4T w4
+ 2R Available Available . Total amount of Total Total Total
. Hydrolyzed . Organic . .
Soil depth/ | phosphorus  potassium pH water-soluble  nitrogen phosphorus potassium
nitrogen content/ matter content/
cm (me-ke') content/ content/ (g-kg") salt content/ content/ content/ content/
gxe (mg-kg" (mg-kg™" (g-kgh (g-kgh (g-kgh (g-kgh
20(CK) 91.15 22.45 131.25 15.72 8.31 2.92 1.02 0.99 19.61
CFB 20 86.20 16.04 111.28 13.02 8.54 2.14 0.83 0.92 19.49
BMB20  87.80 16.53 122.35 14.45 8.58 223 0.88 0.87 19.41
40(CK) 92.64 19.21 131.62 14.91 8.35 3.14 1.00 0.91 19.33
CFB 40 64.00 5.02 74.67 10.18 8.58 2.30 0.75 0.82 19.28
BMB 40  57.60 5.04 100.23 9.37 8.67 1.92 0.64 0.77 19.41

THEFRITCR T ERMAT 3 A2 S & K
WSS ENKEER S E. £20cm EE T 10
JR&E RS EA 6 ML T WK, 28 & &8
Noe FE40em IR T, WK ILH SRR S M
T B A B0 2 AR — 5, U AL R A BE R BT
TR R FBAE 20 em 2 A BONRIE 1 B R AR B 1)
L S AR RIWILE 40 em MfHir N AKIA .

3 iS4

AE I PR BRI, it B Ry 28 77 R DAKC T
IME AR E B RE R CBE R R . 2R, il B[
T, L &2 b AT e 23 H B PHOIR B AL L B0 e 77 98
559 AL E AR IR R, FEBLE L
J L RE 0o ZURR 5 B A 1t IS ) S A2 %o i i
AT R B BR AT 75 328 » LURA O it M BE 0% 3 A2 >4 L BL
SRR K o

I A R R WY, K2 Kkt R e T L AR BE 5 AR IR
AEFRZEAT R R EVER I FE K R K SF SR bR I 22 5
AN L 2 SR b Rl 1) 1Y) 22 53 A+ g B, 3K SR )
AR EVEIR T 2L A0 . 124518 5
BAFIRIRT TTAE R B AT, AR IRIE S
HRALAEAE N IEAERT , R SRR 2% 15 5 5028 19
T HARERIE TR R AR R R K SRR S
PEIRMZ R IFA R . ATAETUIR A 20%K
AEMHFEIEHEEEN R G, REV 52 R ELE N
PR, FEARBEFH, 28 AN A 24 S gL R AE
F AL S NEAL B e B E R I AR E A 3
A b ORRAE A AR BT 1R 7 2 e T A AR AR, R
B AE Ji 391l I A mh ) DL R85 P 2B 47 T A A
AR, DAY A AT - S 55 ) 67 T R 0

Wk ST 45 R AR WY, AN (7] i L A 2 X9 B899 5 9
A ERR R R Z R IR . X T aE

W, R AR HR R E m TR KRR NFEARR 7
AR RIR R B E = T RIKIFEARE 6 1o AT
B, R KRR T E TR IEARE 4 4,4
JREZE S T HIKIEERSG S A T EHHE, FHIK
RIFFREE m THIRAFEARR 2 4 R B m T
FRIIFEARR 54 24 R EIHT B KRS Bt
FORIE HUILEE = Pos PE I Ao g SRS RN, af
Be e T AL SRS 2 &, T RE 2 A
[F5) BT RE T A [E A 420 ot e B 2 2 il A7 A 22 S BT 38
Ja B2k 58 ] — D S A [R) RIS S AN [E]
FhUIwE PE RS2, FF e £ R 7 AR M SR EY 1)
AT IR o

B FLR I 10 /> S1 5 i b i) B S A 38 7 W i 1
WY & BB S TR AR EE , el B 5 A B
LR R 8 N T IR TR IEXT EL S AR
FEHIFE W, ELE 5 8256 3 nAS [=] B 491 1) g AR
54 L TC it 0 BTS2 PR O A T PR S T T
S PRI T, DA RAN [ T JIE o) S S 1K S P e L 7
B AT S R AT . AN G — 2By
J& S PO I B I E L G0 e AR R A 4
A ZR C AN AHRR 8 & 255, DA{RE 5 4 i Hb ) ¢ 1 AL
A Kb PSS ST 52 5T (A 52

JE I X6 Bl AS [] JeC AR Ak 3 BT 52 AR PR R A 438
B SRR B ORI, AE 40 em RE R
JIE A BE R K 1 B s B AR T A I AL 3, X 3% B
HAY e FH O A0 2 th L S A RUARE A, 5 £
ERINE TR R Sty S N 2 U1 5 G U S 2 AR
B A5 A BB 338 36 43 S - 3B A= WD B U 1 R
RNER D T JEAE Ehm b o R fE - Ak, At
B R A AT EE SRR R B T & E
TR AR 2 EEEFTE 20 em 2, 110 1R AR AL EE
M ZEEHLE 40 em T )2 HEDX AT B8 /2 KON B
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