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Identification and Comprehensive Evaluation of Vegetable Soybean Germplasm
Resources Suitable for Chongqing

ZENG Xinyu', CHEN Jingsheng’, XU Qian', LI Baozheng', XIAO Bo', ZHANG Li', SUN Xueying',
TANG Keming’

(1. Chongging Three Gorges Academy of Agricultural Sciences, Wanzhou 404100, China; 2. College of Biological and Food Engineering, Chongqing Three Gorges
University , Wanzhou 404020, China; 3. Chongqing Yongchuan District Grain and Oil Crop Technology Extension Station, Yongchuan 402160, China)

Abstract: In order to fully explore the excellent vegetable soybean germplasm materials, accurately identify the characteristics
of different materials, and provide reference for the selection of vegetable soybean varieties and germplasm innovation in
Chongqing. 14 vegetable soybean related traits in 63 germplasm resources collected from the regional test and joint
identification test in Chongqing by using diversity analysis, principal component analysis, membership function method,
cluster analysis and correlation analysis were used to evaluate the soybean germplasm resources and select important
characteristics. The results showed that the variation coefficients of 14 traits ranged from 8. 37% to 24. 90% , and large
variations were effective branch number, plant height, main stem node number, effective pod number per plant and soluble
sugar content had abundant variations. Principal component analysis could simplify 14 traits into 5 principal components. The
first principal component was related to 500 g standard pod number, fresh 100-seed weight and standard pod width, with a
contribution rate of 35.214% . The second principal component was related to plant height, the third principal component was
related to soluble sugar content, starch content and protein content, the fourth principal component was related to multi-grain
rate, standard pod rate and standard pod length, and the fifth principal component was related to effective pod number per
plant, main stem node number and pod weight per plant. Zhexian 9 had the highest F value (2.32), and Mindou 10 the
lowest F value ( —=2.24). We clustered different germplasms into 6 categories, among which the comprehensive germplasm of
categories 5 and 6 perform optimally. The five principal components were classified into large grain type factor, plant type
factor, quality factor, multi-grain pod factor and yield component factor. By analyzing the source of varieties, germplasm
resources from Shanghai, Heilongjiang and Zhejiang are more suitable as parent materials for breeding in Chongqing. Based on
different analysis and evaluation methods, Zhexian 9, Wanxian 3, Chengxiandou 2937, Jiaoda 33, Zhexian 2018 and other
varieties have the characteristics of large seed size, high yield, high soluble sugar content and excellent quality, which are
suitable for local planting and can provide excellent parent sources for local variety improvement.

Keywords: Chongqing; vegetable soybean; principal component analysis; membership function method; cluster analysis;
comprehensive evaluation
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Table 1 Different varieties and germplasm sources
75 ARl FR) TR 5 5 i (&) Tl R U5 553 Al () ol 3R 5L
No. Variety (line) Origin No. Variety ( line) Origin No. Variety( line) Origin
1 AL 03 DY) AR 22 1L 13 A/ W | 43 Wi 74030 i RARIRA
2 L 07 DY) AR 23 T 14 LT 44 Wi 76004 TR
3 T 43 DY) AR 24 ILEE T 19 LTIk 45 #i 77003 I RAR IO
4 L 53 piprEAl 25 JIfEE 25 LTI 46 Wik 141 WHLAN
5 Bt 2937 P 26 i1 ff T 26 LT 47 Wik 142 AR Rl
6 A 31 P A 27 L 7 29 LTI 48 gk 144 ARl
7 AU 33 DY) AR 28 1L 730 LT 49 gk 146 o RARTWN
8 B T 34 U 1| 29 L& 31 LT A 50 Wit 14 WL
9 BB T35 DY) AR 30 T fETT 32 LTk 51 Wit 15 AR IRL
10 L 36 PR 31 #5710 5 TR AR 52 Wifif 20 TR
11 B T 64 P4 1] R 32 M S5-2 AN 53 Wit 2013 IR
12 51 103 pu)i A 5t 33 AR S5-3 VLIR R 54 it 2018 R RARTRL
13 TK13 %5 - 34 it 1 5 PRI 55 Wit 2019 i RARIRAN
14 TR 145 g 35 TieE2 5 EPRITM 56 Wit 39002 AR
15 22K 20 it 36 Jitit 3 5 #HPTTM 57 Witk 5 5 WL
16 22K 28 i 37 i 18-39 WAL I 58 Hirfief 77 WTHLMN
17 K33 ity 38 a1 S 9l 59 Wikt o = LA
18 i 07M19-1 TR 39 EEE 2 5 P 60 Wit 7 2020 RN
19 il 07M34-1 LTI 40 rHTEE 1 5 HRALAT 61 5 5201 i AT A
20 il 08M44-1H LTk 41 #r 058 AR 62 HEE3 S BIRIT M IR
21 LkE 15 LTI 42 #r 27002 i RARTI 63 PEEL Y AT M IR
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IR T T Excel 2016 %1448 & MR B i
T80 b3 {8 ] IBM SPSS 17 #E47 2% H kA6
PR LRI

2 ZR5HH

2.1 ERAXEMRFEHERER
e 2 froR, 14 AR 0 AR S5 R ECr BT
9.18% ~26.16% 9. 46% ~25.48% 8.37% ~24.90%
ZIal, AR 5 2 AR E A RO BUEUE = &
B KAL) 26. 16% 25. 48% F124. 90% |75 S0
JEAHIN 1.0 ~4.3.1.2 ~4.5 Fl 1.1 ~4.1/\;,\EP
2020 SRR AR MR fe /N, AR TR EE R 4.3 ~ 6.4 cm,
2021 45 2 AP E A bR E T 58 AR R S5 /)N, AR R
34 1.10 ~1.60 cm F11.00 ~1.60 em, 2021 4
PRI EZETH0.500 g b ESERCRIEE RS B A
H¥ T 2020 4, HAy 10 DRI EBRT
2020 4, FHAAR R AR ) 25 s Al (R ) ZEAS R AR R 3F
BEFRIMAFAE—E 25 5, 11 2020 4F 2021 4F J 2 4F
SEXMEYIA A RREAE , BPAR S R85 (IR i MR A h i
ek BREIETE ISR FREIE R HAR 7 R E007
BIFE9. 18 ~12.66.9. 46 ~ 14.03 F18.37 ~12.91 Z
Eﬂ PERBENFRE 48 5 RECE R A B2 8K
15 AR BRBR A B ] I R i, AR
jf%;fﬁzf 17.79% ~26.16% .19. 14% ~ 25. 48% Fll
18.18% ~24.90% Z[8) , AN [FIAF05 6] ) 22 S48/

R2 63 MKAXEMRFEREN 14 M AREERRI

Table 2 The 14 different traits of 63 vegetable soybean germplasm resources

;. e/ ME NI S bz RIS
PR Minimum value Maximum value Mean value Standard deviation Variable coefficient/ %
Traits
2020 2021 CFHYMH 2020 2021 P 2020 2021 FHME 2000 2021 SFHE 2020 2021 FE

L7 28.70 31.40 30.00 80.20 102.20 87.30 47.66 52.01 49.83 9.29 11.26 9.87 19.50 21.66 19.81
Plant height/cm
TN 5.40 590 570 11.70 14.10 12.90 7.96 8.66 831 1.42 1.74 1.52 17.79 20.05 18.25
Main stem nodes
HROTEEL .00 1.20 .10  4.30 450 4.10 270 2.5 264 071 0.66 0.66 26.16 25.48 24.90

Effective branch number

PR RIE 15.00 13.80 14.40 36.80 34.20 35.50
Effective pod per plant

LRI 51.10 47.10 50.70 86.70 84.70 85.70
Multiple pod rate/%

FAPRIEH 38.90 37.70 38.30

Pods weight per plant/g
500 g bRl

Standard pod number per 500 g
LESER AT

100-fresh seeds weight/g

51.90 48.70 50.30 111.60 110.30 109.90

23.95 22.05 23.00 4.31 422 4.18 17.98 19.14 18.18

65.84 63.36 64.60 6.68 7.40 6.83 10.15 11.69 10.57

84.00 82.90 83.40 62.31 60.00 61.16 9.95 10.04 9.8 15.97 16.74 16.15

104.30 118.30 111.30 210.60 228.60 219.60 154.78 161.40 158.09 22.55 25.58 23.73 14.57 15.85 15.01

86.01 84.43 85.22 12.93 13.62 13.20 15.03 16.13 15.48
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- Minimum value Maximum value Mean value Standard deviation Variable coefficient/ %

Traits

2020 2021 CFHY(H 2020 2021 P 2020 2021 FHME 2000 2021 SFHE 2020 2021 FE

PR 48.20 45.90 48.30 89.70 82.40 85.50 66.77 63.69 65.23 8.46 8.94 842 12.66 14.03 12.91
Standard pod rate/ %
FRfEEK 430 4.10 420 6.40 6.30 6.30 5.36 527 531 049 0.55 0.51 9.18 10.51 9.65
Standard pod length/cm
FRfEETE 1.00 1.10 1.00 1.70 1.60 1.60 1.41 1.38 .33 0.13 0.13 0.12 9.51 9.46 8.37
Standard pod width/em
AP 1.17 0.93 1.05 3.12 2.80 2.9 2.03 1.8 1.93 0.42 0.37 0.39 20.92 20.53 20.04
Soluble sugar/ %
TEH 3.30 3.60 4.15 7.23 17.01 7.12 549 518 534 0.8 0.8 078 1538 16.15 14.53
Starch/ %
EA 9.20 9.70 9.90 18.50 17.90 17.60 11.84 12.08 11.96 1.94 1.79 1.76  16.38 14.80 14.75
Protein/ %
2.2 XRAXEMRFEAREROERSS D0 PR BEAH G B9 PE R 58 3 A o W R (L R

FRIBARAEME R T 1 vl R E N FA MR 1,633, STl 11. 664% , FERAE 1] 2 LA o] ¥ 1
WP %k 63 y B IR K B RAR MR AT SR EARS RN SR sk, B 3
WO, B3 AT, 14 NS RGM M R TS NAE S A SE A HOIR 5 4 3R
ARATHAR R 5 A F Sy, HAERH R SRR FHEE M 1,365, TTRR N 9. 752% , HARAE 1] 4 LA
ZIF DAk AL T 80.889% . 45 1 D EMIERE  ZRIR AREIERFIARE K ST, KB 4
M 4.93, TTHkEN 35.214% ,HEHEAHE LA 500 ¢ Fr F8 2 5IERE L DA GO, 85 5 A
PR R AR T TR AR R, I 1 RO A 1. 262, STk 9. 012% , HUFRE
AEMD FERGIER KM 28 2 N R DA e 25T B SRR I I A /LA
AT RRIEAECA 2. 15, BT R 15.357% , HoRefiE Bl kK, RIASE 5 A~ F i £ | ™ M i
DR E orik i K, RIS 2 Bl B RS RRMXER,

®3 TEAERHERSSHER

Table 3 Principal component analysis results of different characters

FE 4> Principal component

I H Ttem
cn CR2 cB Cl4

B Characteristic value 4.930 2.150 1.633 1.365
TTHkH Rate of contribution/% 35.214 15.357 11. 664 9.752
Z3T 5k Accumulating contribution rate/% 35.214 50.571 62.234 71.986
FEAE A Eigenvector X1 -0.149 0.490 0.119 0.157
X2 -0.184 0.391 0.083 0.249

X3 -0.234 0.133 0.232 0.251

X4 -0.184 0.200 0.257 0.312

X5 0.151 0.428 0.127 -0.497

X6 0.281 0.339 -0.008 0.201

X7 -0.401 -0.093 0.185 -0.198

X8 0.391 0.014 -0.200 0.136

X9 0.182 0.407 0.022 —0.482

X10 0.269 0.160 -0.214 0.364

X11 0.377 -0.029 -0.114 0.093

X12 0.289 -0.162 0.491 0.033

X13 0.235 -0.074 0.477 0.160

X14 -0.231 0.138 -0.491 0.088

TE T SRR I RPRTEA TR AR A, X1 B iR 5 X2 2 2R 40 X3 A RO B X4 - ORAT S8 X5 ZRLJE4 X6 . IR
PRIEH ;X7 :500 g HRifi: IR ; X8 - ff FORLH ; X9 ARIEIERE ; X10  FRUEIEH s X1 1 ARMEIETE ; X12 : MM 3 s X138k et X14 R I BT &3

Note ; The bold number indicates that an indicator is the maximum absolute value in each factor. X1 Plant height; X2: Number of main stem nodes;
X3 : Number of effective branches; X4: Number of effective pods of a single plant; X5: Multi-seed pod rate; X6: Pod weight per plant; X7 500 g
standard pod number; X8 Fresh 100-seed weight; X9: Standard pod rate; X10: Standard pod length; X11: Standard pod width; X12;Soluble sugar

content; X13; Starch content; X14: Protein content.
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FI = - 0. 149XI - 0. 184X2 - 0. 234X3 -
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F2 =0.490X1 +0.391X2 +0. 133X3 + 0. 200X4
+0.428X5 + 0.339X6 — 0.093X7 + 0.014X8 +
0.407X9 + 0.160X10 — 0.029X11 — 0.162X12 -
0.074X13 +0. 138X14

F3=0.119X] +0.083X2 +0.232X3 +0. 257 X4
+0.127X5 - 0.008X6 + 0.185X7 — 0.200X8 +
0.022X9 - 0.214X10 - 0.114X11 + 0.491X12 +
0.477X13 -0.491X14

F4 =0.157X1 +0.249X2 +0.251X3 +0.312X4
~ 0.497X5 + 0.201X6 — 0.198X7 + 0.136X8 -
0.482X9 + 0.364X10 + 0.093XI1 + 0.033XI2 +
0. 160X13 +0. 088X14

F5 = —0.409X] —0.500X2 + 0. 288X3 +0. 517X4
+0. 070X5 +0. 413X6 +0. 018X7 — 0. 047X8 +0. 118X9
- 0.013X/0 — 0.087X11 - 0.135X12 — 0.087X13
-0.073X14

RIS E ST ERIE A 2 F1 F2 \F3 F4 F5 28

3, A& AN 32 8o 1 B o5 AR 4351 R L FL = 0. 435,
F2=0.190,F3 =0. 144,F4 =0.120,F5 =0. 111,75
A A R 25 A A F = 0. 435F1 +
0. 190F2 +0. 144F3 +0. 120F4 +0. 111F5 ,[A F {88
o JULE R A4 AR 54 BT T AnFR 4.5 P, Wi
fif 9 SLEEARI FAEH R (2.32) , HERIER T3%
BRRIETE 83.4 ¢,500 g ARifEIEEL 111.3 A, fF R
109.9 g bRifEJEK 6.3 cm, ARUEIETE 1. 6, 0] B
T 2.48% G ERIEE . B 10 S LA 5
FEEAR( -2.24), H 20 92 % 58% , M bk K &
38.3 g,500 g bRUEIER 199.5 A BE TR 62.5 g, bR
IR 5.1 em, bbb JETE 1.2 cm, AL IEPERE & &
1.63% LA PEIRE 2, 31 MR &S 1500 M IE
8,12 RS KT 1, DSR2 5155
ST Ly A W w3 97 X5 1 o L1 DL I T A
FISEDU 2R, HEA T AL SR X A 4 2o IR
L7 WG ARG =07 AR B (e, Wil 9 5
Tt 3 5 N 2937 A2 K 33 Wi 2018 LA
SAHEATET S, 1% 5 SRR 5105 em 2R
BT.6 0 ARMTE 2.5 4 BRARTE22.2 4, 2
HIJEH 68. 5% , PR IS T 83. 4 g,500 g brifE JEHL
122.7 4>, BRI 104. 8 g, FpifESEK 5.9 em, bRifk
JETE 1.5, MRS R 2.3% e SR 5.9% , &
RS 11.0% , 25 MERIE R,

R4 XRAXEMRFEHZEATN

Table 4 Comprehensive evaluation of vegetable soybean germplasm resources

fAh(R) Variety(line) Fl F2 F3 F4 F5 F HE4 Ranking
Wit 9 5 Zhexian 9 4.90 1.41 -0.54 0.03 -0.05 2.32 1
Jifif 3 5 Wanxian 3 2.17 2.31 1.20 2.13 0.04 1.81 2
B 57 2937 Chengxiandou 2937 3.97 0.60 0.13 -0.77 -0.17 1.75 3
K 33 Jiaoda 33 2.78 1.39 1.16 0.04 0.76 1.73 4
Wit 2018 Zhexian 2018 3.64 -0.04 -1.29 0.69 2.06 1.70 5
Wifif 15 Zhexian 15 2.65 1.31 0.35 -0.62 0.74 1.46 6
#7764 Chengxiandou 64 1.88 1.69 1.21 -0.04 1.03 1.42 7
1B} E 3 5 Zhongkemao 3 2.29 1.71 -0.07 0.64 0.06 1.39 8
LK 14 5 Jiaoda 14 2.33 -0.47 1.33 0.25 0.56 1.21 9
J8fif 5 33 Chengxiandou 33 2.89 -0.83 0.41 0.18 -0.13 1.17 10
BT 33 3.19 -0.53 0.30 -1.65 -0.03 1.13 11
Jiff 1 5 Wanxian 1 1.57 1.43 0.08 0.09 1.40 1.13 12
Hr#TEE 1 %5 Yuzhexian 1 2.11 -0.10 0.19 0.32 -0.52 0.91 13
Wit 5 2020 Zhexiandou 2020 1.02 0.60 1.59 0.49 -0.31 0.81 14
Wrfef 2019 Zhexian 2019 1.26 0.73 -1.04 0.85 0.65 0.71 15
2K 20 Jiaoda 20 1.15 -1.09 2.38 2.52 -2.20 0.69 16
ZZK 28 Jiaoda 28 1.11 -0.32 1.15 1.80 -1.47 0.64 17
#i 76004 Zhe 76004 2.09 -0.03 -1.08 -0.67 -0.24 0.64 18
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R4(£)
fnfl(FR) Variety(line) F1 F2 F3 F4 F5 F HE4 Ranking
B#E 53 Chengxian 53 1.93 -1.73 1.34 -0.81 -0.12 0.59 19
Wik 144 Zhenong 144 1.47 0.63 ~1.44 -0.07 0.10 0.56 20
Ji it 2 5 Wanxian 2 1.21 0.17 -0.01 -0.42 0.27 0.54 21
Wit 20 Zhexian 20 0.77 0.08 0.66 0.24 0.36 0.51 22
ARED 1 5 Zhongkemao 1 1.73 -0.07 -2.04 -0.34 0.13 0.42 23
B 43 Chengxian 43 0.64 1.43 0.98 -3.05 -0.22 0.30 24
8 07 Chengxian 07 1.85 0.84 -3.05 -0.68 -1.83 0.24 25
Wit 5 5 Zhexian 5 0.66 -1.33 1.73 -0.49 0.06 0.23 26
ZEK 13 5 Jiaoda 13 1.28 -1.89 0.11 0.83 -1.15 0.18 27
¥y & ftf 2 5 Yushuxian 2 1.48 -1.90 -1.63 0.85 0.07 0.16 28
#i 77003 Zhe 77003 -0.38 1.70 -1.94 0.73 1.11 0.09 29
BT 103 Gong 103 -1.75 1.52 0.94 1.28 2.15 0.06 30
Wit 2013 Zhexian 2013 0.61 0.06 -2.06 1.02 -0.87 0.01 31
Wit 14 5 Zhexian 14 0.10 -0.83 0.08 -0.34 0.97 -0.03 32
iT#£ 5 19 Liaoxiandou 19 0.07 -0.69 1.00 -2.58 1.42 -0.11 33
#i 74030 Zhe 74030 -0.44 -0.42 -0.56 2.33 -0.72 -0.15 34
Wit 39002 Zhexian 39002 0.21 -1.04 0.88 0.08 -2.33 -0.23 35
Witk 77 Zhexian 77 -0.88 -0.29 0.24 0.49 0.70 -0.27 36
T #£ % 30 Liaoxiandou 30 -1.23 -0.63 0.45 1.88 0.54 -0.30 37
#7525 Liaoxiandou 25 -1.76 1.53 0.68 0.10 0.07 -0.36 38
J§fif 5 35 Chengxiandou -0.91 —-1.47 1.05 1.73 -0.68 -0.39 39
% 5. 36 Chengxiandou 36 -0.36 -0.07 -2.66 -0.37 1.58 -0.42 40
1L #£ 77 26 Liaoxiandou 26 -1.38 0.56 -0.22 0.47 0.36 -0.43 41
#7 27002 Zhe 27002 -1.84 1.44 2.62 -0.44 -2.51 -0.48 42
5% 03 Chengxian 03 -1.59 0.47 1.93 -1.55 -0.11 -0.52 43
JfEH 31 5 Chengxiandou 31 -0.33 -1.82 0.61 -1.90 0.63 -0.56 44
i & 1 % Yushuxian 1 -0.87 0.19 -1.60 -0.71 0.41 -0.61 45
iL#£ 77 31 Liaoxiandou 31 -0.80 -0.43 0.09 -0.28 -1.98 -0.67 46
W4k 146 Zhenong 146 -0.60 -0.32 -1.53 -0.63 -0.67 -0.69 47
iT#£ 5 29 Liaoxiandou 29 -1.54 -1.01 0. 64 0.00 0.11 -0.75 48
1L 57 32 Liaoxiandou 32 -1.02 -1.13 0.14 -1.25 0.15 -0.77 49
Ri4& S5-2 Nannong S5-2 -1.56 2.54 -2.05 -0.11 -2.50 -0.78 50
iL#% 1 5 Liaoxian 1 -0.72 -3.53 2.02 -1.52 0.68 -0.80 51
FR 5201 Zhongdou 5201 -4.08 2.10 1.27 1.51 1.80 -0.81 52
W4k 142 Zhenong 142 -2.00 0.38 0.07 0.93 -1.30 -0.82 53
L7 13 Liaoxiandou 13 -1.91 -0.99 -1.02 0.83 1.30 -0.92 54
# 058 Zhe 058 -0.73 -1.31 -1.13 -1.18 -0.65 -0.94 55
i1 fif 15 14 5 Liaoxiandou 14 -1.46 -1.71 -0.68 -0.72 0.45 -1.09 56
W4 141 Zhenong 141 -2.10 -0.95 -1.01 -0.94 -0.48 -1.40 57
4% S5-3 Nannong S5-3 -4.91 5.42 0.59 -2.73 -0.55 -1.41 58
T 07M19-1 Liao 07M19-1 -3.20 -2.68 0.28 -0.17 1.79 -1.68 59
iM% 18-39 Youchun 18-39 -5.78 1.32 0.66 1.37 1.02 -1.89 60
iT 07M34-1 Liao 07M34-1 -3.48 -2.14 -0.74 0.25 0.86 -1.90 61
iT 08M44-1H Liac08M44-1H -4.00 -0.80 -2.00 1.11 -0.06 -2.05 62
[ 5. 10 5 Mindou 10 -3.41 -0.96 -1.17 -1.03 -2.56 -2.24 63




5 1

WA 1 R SRR SR BORTRAE E SER BT 571

K5 ERAEAES FEAEES PRAXEMRFR 14 MERKRA

Table 5 The performance of 14 traits of vegetable soybean germplasm resources ranked in the top 5

of principal component comprehensive score F value

500 g
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e B Bk R Bk N ORE R WK S R R &R
1= M ¥ Do ke B e ¢ ML e K 2 =) =) =)
B BReE SR EE Fm AFm Am
b4 B Plant Main Standard 100-fresh Standard Standard Standard
Effective Effective Multi-  Yield Soluble  Starch  Protein
variety height/  stem pod seed pod pod pod
branch  pod per  pod per sugar  content/ content/
cm mode number weight/  rate/  length/  width/
number  plant  ratio/% plant/g content/ % %
number per g % cm cm
%
500 g
Wit o =
51.5 7.4 2.3 17.2 73 83.4 111.3  109.9  75.9 6.3 1.6 2.48 5.34 10.3
Zhexian 9
T3 5
65.4 9.7 3.1 26.6 68.2 83.2 123.4  100.5 65.5 5.5 1.5 2.45 6.62 12.9
Wanxian 3
JRBE 5L 2937
7.3 2.3 17.4 69.8 71.3 127.5  107.9  81.7 5.9 1.5 2.34 6.14 10.2
Chengxiandou 2937
LK 33
53.1 7.5 2.5 25.8 71.5 73.9 129.9 101.4 77.4 5.7 1.4 2.38 6.42 10.9
Jiaoda 33
Witk 2018
36.4 5.9 2.5 23.8 59.8  82.1 121.5 104.5 76.2 6.1 1.6 1.92 5.15 10.8
Zhexian 2018
4 Mean 50.5 7.6 2.5 22.2 68.5 78.8 122.7  104.8 75.3 5.9 1.5 2.3 5.9 11.0
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2 TEAR G FHOC R 530 0. 418,0. 579 ,0. 435,
0.497 1 0.475, 5 500 g f5 i 38 502 W 8 3 1 AH
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956 A 17 (AR MR E U SR G 1 8
HEZ BT 20 17, A 3E T8 3 5 A8k 33 Tt 1 5 Al
fif 7 2937 Wi fF 2019 52 K 14 Flifiy @ fif 1 5 55 5
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T B 5 2R B 6 MRLLEA TR BT A A AR H il
JE R G R K



5

B

|

572

"A[oAnoadsar ‘s[aAd] 10 0Sd PUB GO (S 1B SPOUSIdJJIP JUROYIUSIS pejedlpur . pue

S910N

CHIEEM T AN 10°05d 1y SO0 0Sd HAMEULL , 1y, P F

:mﬁ.—c.mnw
000°T «.ISP'0— .. I1€L°0— LII€E0- 681°0— LLT0— 0€C 0~ «LST0 8I1°0— SCI°0- 60 0 €1c°0 81C°0 LOT 0 RIgsp:>
yore1g
000°T .:989°0 ..L9¢°0 691 °0 90 °0 « = 9070 « = 0PE0— ] LIT°0 LLOO— 2600 8CI 0~ L60°0— s
1e3ns a[qn[og
000°T ..VSY°0 Ly1°0 L0 °0 « = VIV 0 « 6070 €&veo 9¢1 "0 681 °0— . CSC0— 9T 00— LOT 0~ B S
yipm pod prepuelg
000 "1 «« CEV 0 «LST0 +« €6L°0 «xOLLT0— L LSLY'0 S 1] 8PP0 L. 0PE0— . 66C°0— 1€C°0— Ay
yisus| pod prepuelg
0001 861°0 « = LESTO +x989°0— L .L6V0 8¥0°0 ¢P0°0— . .0LE°0- SI0°0 090 0-— StEdy
a1 pod prepueig
000 T 90T 0 V6T 0— L .SEV0 « = LELTO €600 11C°0- cs0°0- 0clo sy
.—H—Wm@g m—?@@m Lm@hmlmvﬁwﬁ
000°1 ++898°0— . .6LS°0 €0C°0 x9SV °0— L .E8E°0~ « 8CE°0~ 80C 00— BTy H 4w
$00G/12qunu pod prepuelg
000°T  ..199°0- SIT0- ..8€€°0  ..ITv0 86T 0 vLI 0 YL 3008
uerd 1ad protx
000°T  ..8I¥°0 €0T°0 ¥20°0- TS1°0- 110°0- Gy
oner pod-nnpy
0001 080°0— €ero- ¥20°0 0C°0 SRk Z
ueyd 1od pod aanoajyy
0001 « = IPP°0 861 °0 191°0 LN Y
I9qWINU YDURI( SATIDIYJH
0001 €81°0 « = 0CE°0 gy
IDUINU UOT}DIS WIS-UTRJ\
0001 ««88L°0 pr e
sty Jueg
0001 L=E2
JU2U0D JU9IU0D Hoos 1ySrom 300 +od querd 1od Toqunu Toquinu
1egns yipm pod  pSusy pod aex pod JToquinu pod uerd oner
Em@.—n:m LUHNHW 1@0m Q o O& am 13& —;—U;N.:ﬂ dpou .——;—Wm@ﬂ .—Eﬂﬁm m@ﬁh@&@.mm
qNo! IepUE IRpUE IepUER I -
e e qnies prepuelg prepuelg prepuelg ysar-001 piepuels PPIA pod-nimpy - B — g -
"y WAEYNY Y skaEdny o ey EAEWW RANE - o
WHE @3 LINCIFE TS EREWE POy FEFET
e 3 00¢

FXBAVRL v P EYHE o

$30an0s3a wise[durdg uBIQAOS I[qeIISIA Ul S)Iea) ] JO UONBPRIIO) 9 Jqe],



N
~
n
“10]ROTpUT
Q[3UIS B UI 9N[BA WNWIUNU A} SJBIIPUI IUINU PAUI[OUT B} PUB *IOJRIIPUI JIUIS B UT IN[BA WNUWIXEW dY) SJRIIPUL Ioqunu pjoq Y], ¢ 9 dnoiq) pue ¢ dnoiq jo son[ea ofeIoA® oY) A1 J[(R] Y} UT SAN|RA AFRIIAR I, * AON
. RN O ch S BN o T2 A A RO Gl o B ol MOE L T Y A G O SIS S S ACRI AT
<z €11 9°¢ 1'c Sl LS CIL S 86 ¥ el 0°IL 0°69 1°ce €C 8°L (14 ueo N H} fgf A
&
i
.WM ! LS 1'c ! LS L°0L L6 € el 9°69 €69 £°CC £¢C 6°L L8y 9
K
iy 901 (Y (44 91 9 1°9L Lot v 9Il 8°78 ¥°99 §°0c v'C L9 (a4 S
=
I
W cel 44 vl I [ ¥°L9 1°9¢ Tv0C 6°¢S 9°¢9 1°6C ¢t L01 099 4
iy
%
.iﬂ 8¢l (U 81 vl 67 769 I8 17191 6°0S 6°L9 6°81 €€ 911 T'vL €
o
b
. €Tl [ 8°1 €1 0°¢ 679 v vL 0°LLT 1SS 819 1'vC 8°C 0°8 Sy [4
m._d
i
il 0°¢Cl LY 0°¢C vl €°¢ 8709 9°88 6°SS1T 8765 9 1°cc L¢ €8 9°6v I
)
% % » 300¢ 1od
/Iu21uo09d EU\JH—U@D EU\H—.—WEO— DNQ\QH—NH HOﬁ—Eﬂ; HOQE%—E
/IU2IUOD  /JUIIU0D 3ySrom Iaquinu 3 nuerd 9% /onel ueyd 1od wo
Iegns pod pod pod youeIq apou dnois)
ure101 yorerg pass ysay-00] pod prepuelg  1od poix pod-nmnpy  pod aanoayyy /Sty Jue]
a[qnog prepuelg pIepuelg pIepuelg QATIR T wasure g
R ¥ WEE  WReHNY HaeWdr SN BT By
g gm B MERE SHERS ey : o0c g CEROWY  BOEE
T HMEH
$32an0s3a wise[durdg uBIqAOS I[qeIISIA JO S)ea) ] Jo IN[eA ISeIdAe YL, [ dqeL
=) Btk F v MR W EYE L
%)



574

5

=)
w

64
W20
iS5
Wit 145
i 52020
T 36
#777003
As$53
mEE2S
LT 145
MmEE1S
#7058
HiEE77
Hi#£39002

ZTKRI135
TG 25
#ik142
K20
K28
#774030
Hi#£2013
T3S
T#EE30
T#E13
iZ08M44-1H
JZ07M19-1
JL07M34-1
T #EE29
T#15
FREEE31S
T#EE19
T#EE32
T#EE31
HiAk141
HiAk 146
AE£03
7103

T #EE26
Af$43

BARSS5-2

#727002
T2 18-39
5201

HEZ105
FARS5-3

At 5s

#i#$2018
HilEo5
AE£07
2937
ik
#i76004

PREEE33
K145
wHiEE1S
Hidk 144
FRETLS
PEEE33
#i#£2019
K33
FRES
Hitf15
T 64
JitE15

gt

i3S
0

1
Fig. 1

3 e

SRR M 5z B R A AL, YRR
SAPSE N8 31 PNEAIE SR LR S S W (o S L i
BEU R B 0 O ELVE O SR A AR, M BE
UREES AT PFAN S Tl BT B8 B Sl 2 A 2k R
[ OCHE T A B S AT RACIR S BT, Wi 1T Sl
2, GA KK E T MK, LT
BSEMBHZ | 5 X727 S | 75 b
HNBRZ A K, BIKE M TARR D5, 8 ik

KRAXEMRRR 14 DARMEREELE

The diagram of 14 different traits of vegetable soybean germplasm resources
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