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Analysis of Genetic Diversity of Wild Soybean in Shanxi Province
ZHANG Hai-ping, WU Shu-feng, CHEN Yan, WANG Zhi, ZHOU Jian-ping

(Institute of Crop Germplasm Resources, Shanxi Academy of Agricultural Sciences/Key Laboratory of Crop Gene Resources and Germplasm Enhancement

on Loess Plateau, Ministry of Agriculture, P. R. China/Shanxi Key Laboratory of Genetic Resources and Genetic Improvement, Taiyuan 030031, China)

Abstract; In order to provide theriotical basis for utilization, 100 wild soybean materials were used as materials to analyze the
genetic diversity and clustering based on 10 qualitative traits and 9 quantitative traits. The results showed that there was wide
genetic variation of Shanxi wild soybean. The shannon weaver of quantitative traits were more than 1. 8 cluster analysis with
SPSS 18. 0, 100 wild soybeans were separated into two groups. The one group mainly included northern and part middle re-
sources. The main characters were short growth period, small pods and seeds per plant, low 100-seeds weight and seed weight
per plant. The second group included south resources and the other middle resources of Shanxi. These resources had longer
growth period and plant height, more pods, seeds per plant, 100-seeds weight and seed weight per plant than the one group.
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Table 1 Distribution of materials in Shanxi province

L4 — EX RS ENEEES
PR ETR e HX PR EThe e HulX PR ETh e H X
Gme Gme e R
National Origin Region National Origin Region National Origin Region
Code Code Code
code code code

1 7ZYD2806 A5 E Youyu K[E(JLER) || 36 ZYD2997  KJii Taiyuan KJFE(HHR) || 68 ZYD3128 Bl Jishan  izdk (FEHER)
2 ZYD2812 £ E Youyu Datong 37 ZYD3000 KJii Taiyuan  Taiyuan 69  ZYD3129  FZili Jishan Yuncheng

3 ZYD2814 FE Youyu  (North) 38 ZYD3012 KJ& Taiyuan (Middle) | 70  ZYD3132 k¥ Yongji (South)
4 ZYD2821 #i7F Youyu 39 ZYD3014 KJF Taiyuan 71 ZYD3137 Ki% Yongji
5 ZYD2842 £ E Youyu 40  ZYD3016 A J# Taiyuan 72 ZYD3138 K% Yongji
6  ZYD2846 /7 Zuoyun 41 ZYD3019 % Loufan 73 ZYD3140 K% Yongji
7 ZYD2848 77 Zuoyun 42 ZYD3020 58 Gujiao 74 ZYD3142 K% Yongji
8  ZYD2855 il Hequ yM (North) || 43  ZYD3022 53Z Gujiao 75  ZYD3146  {i[it Hejin

9 7ZYD2856 {jfii Hequ  Xinzhou || 44  ZYD3023 ¥k Yuei RHr(CP¥) || 76 ZYD3147 3 Hejin

10 ZYD2862  jilfifi Hequ (©[n:19) 45 ZYD3025 ik Yuci Jinzhong 77 ZYD3148  {i[Ht Hejin

11 ZYD2863 ffi>% Pianguan 46 ZYD3029 YK Yuei  (Middle) || 78  ZYD3158 [t Hejin

12 7ZYD2865 ffi: Pianguan 47 ZYD3031 Kk Yuci 79 ZYD3162 Pk Ruicheng

13 ZYD2870 iR Jingle 48 ZYD3032 ¥k Yuci 80  ZYD3164 Pl Ruicheng

14 7ZYD2877 ‘it Ningwu 49 7ZYD3045 K4 Taigu 81  ZYD3167 P§¥% Ruicheng

15  7YD2883 Fi#s Wutai 50 ZYD3047 K% Taigu 82 ZYD3170 P Ruicheng

16  ZYD2889  # & Wutai 51 ZYD3053 FUlii Heshun 83  ZYD3172 PIik Ruicheng

17 ZYD2895 %% Dingxiang 52 ZYD3058 A4k Jiexiu 84  ZYD3176 T3 Wanrong

18 ZYD2896 %% Dingxiang 53 ZYD3070 Mk Jiexiu 85  ZYD3179 #i% Xinjiang

19 ZYD2904 {§f% Baode 54 ZYD3073  Ark Jiexiu 86 ZYD3180 ¥i% Xinjiang

20 ZYD2909 IfiH Linxian B () || 55  ZYD3081 Ak Jiexiu 87  ZYD3186 ¥y Linfen I (FEHE)
21 ZYD2912 Iif Linxian  Lyuliang || 56  ZYD3087 i Qinxian 88  ZYD3189 Iff5¥} Linfen Linfen

22 7YD2928 IlfiE Linxian  ( Middle) 57 7ZYD3089 IbE Qinxian KAL) || 89 7ZYD3190 Il ¥%; Linfen (South)

23 ZYD2930 £ Linxian 58  ZYD3092 D Qinxian  Changzhi || 90  ZYD3197 #£¥ Xiangfen
24 ZYD2934 £ Linxian 59  ZYD3095 34 Changzhi  (Middle) 91  ZYD3199 %Y Xiangfen
25 ZYD2944 Zgd Jiaocheng 60  ZYD3097 4 Changzhi 92 7YD3204 H H. Xiaxian
26 ZYD2950 37K Wenshui 61  ZYD3098 it% Wuxiang 93 ZYD3208 il Yuanqu
27 ZYD2961 3C/K Wenshui 62  ZYD3102 i % Wuxiang 94  ZYD3210  Ifif% Linyi
28 ZYD2964  #ji#k Liulin 63 ZYD3103 ¥ Qinyuan 95 ZYD3211  Ifif% Linyi
29 ZYD2965  Hik Liulin 64  ZYD3107 D5 Qinyuan 96  ZYD3213 3 Yicheng
30 ZYD2975  #ji#k Liulin 65  ZYD3116 B Qinyuan 97  ZYD3214 ¥ Yicheng
31 ZYD2980  #ji#k Liulin 66  ZYD3125 [H3% Yangcheng T4k (HH¥5) || 98  ZYD3216 % 5% Xiangning
32 ZYD2987  #jiAk Liulin 67  ZYD3126 FH3k Yangcheng Jincheng 99 ZYD3220 V3P4 Fenxi
33 ZYD2988  fi#% Shilou (Middle) || 100  ZYD3222 £ Puxian

34 ZYD2990  fi#% Shilou
35 ZYD2994  f1# Shilou
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Table 2 Statistical analysis of qualitative traits

PER DS (S APkt ZREMETREL
Trait Type Number Percentage/ % Shannon-H

e Flower color 2240, Purple 96 96 0.17
{0, White 4 4

M Leaf shape BRIE Ovoide 1 1 0.25
118 Ellipse 95 95
£ Long ellipse 1 1
Pr 4l Lanceolate 3 3

4 Petiole length %5 Short 99 99 0. 06
# Long 1 1

KA, Seed color M5, Black 98 98 0.1
#5 {8, Brown 2 2

Ji {4, Hilum color 4 Black 67 67 0.79
#5 {8, Brown 6 6
## Dark brown 27 27

H T % Pubescence density i Sparse 57 57 0.68
% Dense 43 43

FEFEZi {4 Pubescence color Fy¢ Tawny 85 85 0.42
K Grey 15 15

EPt High resistant 2 2 0.61
TR P $T Resistant 76 78
Resistance to soybean mosaic virus J& Suspective 19 19
5/8% High suspective 3 3

B4, Color of mature pod 4 Black 73 73 0.76
#5 {8, Brown 17 17
# Dark brown 10 10
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2.2 HEUHKRAELR

2.2.1 FEAAMREAESHESA AR 4
AR MIR 7 T R W (36 3) , 100 43 BF A2 K 5L
G R PIR A AR AR R 37. 59% ~T77.50% ,°F
Yo 64. 03% o MKHEAE S R AR RN 4 A= Bk
(AR SRR AU BRI R > BB XL > B RRoRE

> ARE, BFIEERICY 34.20 ~4 647. 504>,
117.28 ~ 8 960. 644~ . 1.99 ~78.00 g.0.65 ~4.52 g,
BARE X 4 MR B 2R B, 2
FEPETE B AR AY 2 SRR K, Sl 1. 87, F i Y S B
PEIEHL, 2 2. 06,

®3 FEEROEAELERSEITSN
Table 3 Statistical analysis of yield traits

(ERIN RRME B/ME SFEE ik 22 AR S B SRR B
Traits Max. Min. Mean SD cv Shannon-H
FRRIER
4647. 50 34.20 761.99 590. 58 77.50 2.06
Pod number per plant
FARRoREL
8960. 64 117.28 1465. 88 1074. 22 73.28 1.87
Seed number per plant
JEp A
4.52 0. 65 1.88 0.708 37.59 1.94
100-seed weight/g
R
78. 00 1.99 27. 86 18. 88 67.76 1.90

Seed weight per plant/g

2.2.2 HEAREMIKGELESHESN 6 N
RIS RHN 8.91% ~39.93% , 2 54K, Hr
B (25 5 B MO, RS U2, A B IR 28

ES V6 2 N U G N DB B AR B R 4 1S
N 1.95~2.04(F%4),

R4 ERERBBEZERFITON

Table 4 Statistical analysis of growth traits

PEAR BRME e/ MAE FHE PrifE2E 5 R A ZREERREL
Traits Max. Min. Mean SD cv Shannon-H
P
251.00 56.25 162. 34 53.36 32.87 1.95
Plant height/cm
AF
161. 00 104. 00 137.42 12.25 8.91 2.00
Growth period/d
ik
10. 50 2.50 6.58 1.93 29.31 2.00
Leaf length/cm
g
7.00 1. 00 3.44 1.37 39.93 1.95
Leaf width/cm
FZETEL
34.00 2.13 23.87 4.94 20. 69 2.04
Node number of main stem
AR B
9. 80 5.00 7.64 0.91 11.89 1.95

Effective branch number
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Table 5 correlation analysis based on agriculture phenotypic

o
B SR MbRRE SNE
Effective Pod nember Seed plant Seed weight
branch  per plant per plant  per plant
nunber

- . RS B
e WrkE o HEEE ERf Hf e e RN mH s
KA Resistance Color of Node
Flower Inflorescence  Leal Pubescence Pubescence Seed  Hilum Plant Growth — Leal  Leal
Petiole to soybean mature number of
color  lengh  shape density  color color  color height period  lengh  width
mosaic virus pod slain stem
ke
-0.021
Inflorescence length
Ly
-0.065  -0.02
Leaf shape
g S
-0.021  -0.00 -0.02
Petiole
it
009 016 -0.145 0.116
Pubescence density
HEA .
-0.086 -0.022 -0.02 -0.02 0314**
Pubescence color
e
0 -001 -002 -001 001 007
Resistance to soybean mosaic virus
Fife
-0.09 -0.04 -0.031 -0.04 014 014 -002
Seed color
il
-01% -008 0  -0.08 -0.087 019 -014 006
Hilum color
i)
000 006 -0.03 00% 004 0109 -008 -0.08 -0.003
Color of mature pod
i . .
0100 005 -0.14 0.04 008 0159 -0234* 005 038** 0I5
Plant height
-002 006 007 -003 -012 016 -0137 0108 0.369* * 0.057 0.761* *
Node number of stain stem
HEH . . .
-0134 -0.0m9 -0.18%4 -0.00 005 020" 0 0.04 0.42%* 0143 0.688" 055" *
Growth period
LIS , . , e
0150 0.0 -0.163 0.192 029 0000 -0285%* 0013 0.22% 0.212% 0.635* *0.371* *0.40"
Leaf length
i
0157005 0181 0129 018" 012 -0308** 0.0 0.8 02040715 *0.457* *0.491* "0.830 " *
Leal width
Lilignits
o1s 0% 00 -0127 -005 -0136 -0120 -0106 -0.000 -002 0.064 0.008 -0.08 -0.002 0.05
Effective branch number
R v v
001 014 008 -0.00 -0208° -002 -0203** -0.02 0.18 0005 0.53**0509** 012 0.32* *0.33* *0.20*
Pod nember per plant
0149 013 -0.08 -0.0% -004 01 -0202* -0064 018 -0.03059**0463** 0137 0.409* *0.478* * 018 0.84* *
Seed plant per plant
ki v , ,
0181 0247 -0.13 -0.006 0.08 0065 -025* -0.06 0.08 0070 0.5%* *0.45** 0120 04870550 * 0127 079" 0.79* "
Seed weight per plant
013 0197 -019 0143 030** 017 -0.02 0047 -0.08 0.20% 0437 *0.301** 0.198*0.346* 0.4 * 005 0.246* 0271 040" "
100-seed weight

R AR P <0.05 il P <0. 01 /K EAEE B A e

“and * " indicate there is remarkable relativiation at P <0.05 and P <0. 01 levels respectively.
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Table 6 Principal components analysis on the agronomil characters of 100 wild soybean

MR Traits PV (1) PV(2) PV(3) PV(4) PV(5) PV(6) PV(7)
A% Flower color 0. 140 -0.225 0. 360 -0. 066 -0.091 -0.603 -0.016
7 K% Inflorescence length 0. 158 -0.229 0. 301 0.232 0.342 0.530 -0.254
IJE Leaf shape -0.143 -0.295 -0.219 -0.048 -0. 140 0. 403 0.372
A48 Petiole 0.032 0.201 0.372 -0.375 -0.303 0. 281 0. 305
TR Pubescence density 0. 107 0.473 0.538 0.348 -0.047 0. 050 -0.091
FHFE {7 Pubescence color 0.171 0.468 -0.073 0.598 -0.049 -0.031 0.128
Vi 7F Resistence to soybean mosaic virus  —0. 325 0. 206 0.029 0.279 0.492 -0.225 0. 436
$iff, Seedcoat color 0. 027 0.303 —-0.041 0.299 -0.469 0. 196 -0.366
B {4 Hilum color 0. 330 0.209 —-0. 608 -0.042 -0.001 0. 062 -0.129
S G, Color of mature pod color 0. 187 0. 146 0.261 -0.468 0. 447 0. 221 -0. 046
¥R Plant height 0. 890 0. 143 -0.120 -0.058 0.076 -0.029 0. 005
F2595%C Number of nodes on main stem 0.727 0. 066 -0.397 0. 069 0. 094 0.119 0. 109
H:F M Growth period 0.554 0. 505 -0.414 -0.111 0. 285 -0.082 -0.069
4K Leaf length 0.738 0.229 0.176 -0. 346 -0. 156 -0.082 -0. 046
-5 Leaf width 0. 825 0.217 0.171 -0.212 -0.111 -0. 104 -0.059
AR EL Effective branch number 0. 108 -0.470 0.023 0. 060 0. 245 -0.098 -0.511
FARRIZEL Pod number per plant 0.722 -0.539 -0.123 0.104 -0. 056 0. 059 0. 121
HRRRIEL Seed number per plant 0. 750 -0.416 -0.030 0.208 -0.131 -0.076 0. 143
FARKI L Seed weight per plant 0.795 -0.348 0.212 0.236 -0.017 0. 004 0. 154
H AL 100-seed weight 0. 554 0.137 0. 490 0.162 0.162 0.113 0. 094

FHE{E Eigenvalue 5.25 2.08 1.85 1.39 1. 14 1.10 1.02

DIk Percentage 26.22 15.38 12.23 10. 97 5.71 5.51 5.08

21T TiEkR Cumulative percentage 26.22 41. 60 53.83 64. 80 70. 51 76.02 81. 10

2.5 RZUERBELH
FIF SPSS 18. 0 FRA4XF 100 443 HF A= K GBI Y
19 MARZEVIRBEAT R 0o 181 1 3R, e

B0 8.4 I, ALK 100 {37 A= R ELRT IR > 2 R4l
M2 — LA 30 My BEUR, T2 2L A0 A5 (L P45 rh it
AL R BF AR BT IR, 4 o 548 AR . R st
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Table 7 The mean of the quantitative traits of two groups

FEZEH

AR B HpRRE  ERE

/3 EEH LIRS 5 HRRIEH HbRRIAR
ZH B Number of Effective Seed weight 100 — seed
Plant height Growth  Leaf length Leaf width Pod numberSeed number
Group nodes on branch per plant weight
/cm period/d /cm /cm per plant  per plant
main stem number /g /g
Sl
99.15 19.98 128. 63 4.65 2.06 7.50 550. 49 722. 88 11. 46 1.48
The first group
B ARt
190. 62 24.30 132.33 8.02 4.43 7.82 815. 15 1797. 46 42.49 2.30

The second group

3 it i

BAEZ R BT R W], Toig B s Ik, b 2
He b 55 5 7 i A O A4 B PRI A 8 L 2 RE TR
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