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Genetic Diversity Analysis of Wild Soybean ( Glycine soja) in Shanxi Province
Based on SSR Analysis
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(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/Shanxi Key Laboratory of Genetic Resources and Genetic Improvement, Taiyuan 030031, China)

Abstract: Understanding of the genetic diversity of wild soybean resources from Shanxi province is a basis research on its ori-
gin and evolution, it will provide a theoretical basis for the exploitation of excellent germplasm and the efficient utilization of
wild soybean resources. In this study, genetic diversity of wild soybean resources from 32 counties belong to 9 regions in
Shanxi province was analyzed using 52 simple sequence repeat( SSR) markers. A total of 450 alleles were detected with 8.7
alleles per locus ranging from 3 to 19. The major allele frequency ranged 0. 185 7 —0. 885 7 with the mean value of 0. 421 0.

The gene diversity index ranged 0. 210 2 — 0. 871 8 with the mean value of 0. 710 0. The polymorphism information content
ranged 0.201 9 —0. 858 4 with the mean value of 0. 679 7. According to geographical distribution, all materials were divided
into three groups-North, Middle and South. Genetic diversity of every group was evaluated. The allele number, the average
gene diversity index and the average polymorphism information content of the middle resources were the highest, the north re-
sources followed, the south resources the lowest. The results of average major allele frequency of three groups were contrary to
the results of the allele number. Experimental materials were divided into three groups based on genetic structure and genetic
distance respectively. Results of two division methods were similarity. Group | was composed of part of middle resources,
group [ was composed of another part of middle resources and northern resources, group [l was composed of southern re-
sources. It was found that cluster results were approximately consistent with the geographical distribution of the wild soybean.

Wild soybean resources in Shanxi province had rich variation. Middle resources had the highest gene diversity, northern re-
source the next highest and southern resources the lowest. Therefore, it is speculated that introduction and domestication is oc-
curred between the North and the Middle of Shanxi. The middle region is the center of genetic diversity of wild soybean in
Shanxi province.

Keywords: Shanxi; Wild soybean; Gene diversity; Genetic structure; Cluster analysis
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Table 1 Distribution of materials in Shanxi

A= H R G — 4 p 3 JIt i X P HR G — s Fe Fr g Hu X
Code National code Origin Region Code National code Origin Region

1 ZYD2806 4 E Youyu FJ] Datong 14 ZYD2895 7 J% Dingxiang

2 7YD2812 7 Youyu (Jt#B) (North) 15 7YD2896 4E 3% Dingxiang

3 ZYD2814 % E Youyu 16 7YD2909 It 5 Linxian 5 2 Lyuliang

4 ZYD2821 4 E Youyu 17 ZYD2912 I 5 Lindan — (H13#) (Middle)

5 ZYD2842 4 E Youyu 18 7YD2928 Ilf B Linxian

6 7YD2846 77 Zuoyun 19 ZYD2930 £ Linxian

7 ZYD2856 Al Hequ Ml Xinzhou 20 ZYD2934 IIfi B Linxian

8 ZYD2863 i Pianguan  (AL5) (North) 21 ZYD2944 ZEY, Jiaocheng

9 ZYD2865 {56 Pianguan 22 ZYD2950 7K Wenshui

10 ZYD2870 #oR Jingle 23 ZYD2961 7K Wenshui

11 ZYD2877 T Ningwu 24 ZYD2964 HiIAk Liulin

12 ZYD2883 Hf Wutai 25 ZYD2975 Mk Liulin

13 ZYD2889 A Wutai 26 ZYD2980 BiAk Liulin




244 s A BTSSR ARICHY L PG R AR R SR BRI AL SR B 191

gkl
FFe E R G — 4 P T IE Hb X F5 HRG— M B3 JT I Hb X
Code National code Origin Region Code National code Origin Region
27 7YD2987 MK Liulin 50 7ZYD3107 JLYR Qinyuan
28 7YD2988 i #% Shilou 51 ZYD3125 FH3% Yangcheng %3 Jincheng
29 ZYD2990 Fi 1% Shilou i ( Middle)
30 7YD2997 K J5 Taiyuan K5 Taiyuan 52 7ZYD3128 1L Jishan &3 Yuncheng
31 ZYD3000 FJE Taiyua () (Middle) 53 ZYD3129 H2 11} Jishan (F5#B) (South)
32 ZYD3012 K JE Taiyua 54 ZYD3137 K Yongji
33 ZYD3014 < JE Taiyua 55 ZYD3138 KB Yongji
34 ZYD3016 K Taiyua 56 ZYD3142 KB Yongji
35 ZYD3023 MR Yuci T}t Jinzhong 57 ZYD3146 T Hejin
36 ZYD3025 ik Yuci (#B) (Middle) 58 ZYD3147 [ Hejin
37 ZYD3053 FI Heshun 59 ZYD3158 Tt Hejin
38 ZYD3058 1K Jiexiu 60 ZYD3162 Pi3% Ruicheng
39 ZYD3070 A Jiexiu 61 ZYD3167 i3 Ruicheng
40 ZYD3073 APk Jiexiu 62 ZYD3170 3% Ruicheng
41 ZYD3081 1K Jiexiu 63 ZYD3172 i3 Ruicheng
42 ZYD3087 J-E: Qinxian 34 Changzhi 64 ZYD3176 Ji'%E Wanrong
43 7YD3089 0HE Qinxian  (FFK) (Middle) 65 ZYD3179 B Xinjiang
44 7YD3092 -5 Qinxian 66 ZYD3180 Hr%% Xinjiang
45 ZYD3095 3% Changzhi 67 ZYD3189 ] Yuanqu
46 ZYD3097 KA Changzhi 68 ZYD3208 I % Linfen 1§ %> Linfen
47 ZYD3098 # % Wuxiang 69 ZYD3213 4, Yicheng R (South)
48 ZYD3102 K% Wuxiang 70 7YD3220 Y Fenxi
49 7YD3103 IDVE Qinyuan
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Table 2 Polymorphic information of 52 SSR loci

519 P RRE LG S AL TN FE PR SR ZHEEFR 2L EZ IS ury
Marker Linkage group No. of allele Major allele frequency  Gene diversity index  Polymorphism information
salt593 Al 10 0.3857 0.7576 0. 7264
sattl65 Al 12 0. 3857 0.7633 0.7339
salt382 Al 13 0.2143 0.8718 0. 8584
sal271 Al 5 0.3857 0. 6804 0. 6203
Sat-271 Al 9 0.2857 0.8351 0.8161
satt511 Al 17 0.2537 0. 8683 0. 8566
satt421 A2 11 0. 5000 0. 6604 0.6143
sati437 A2 1 0. 4429 0.7551 0.7343
salt187 A2 8 0. 5857 0.5824 0. 5302
sat207 A2 9 0. 5429 0.6616 0. 6346
satt359 BI 9 0.2286 0. 8580 0. 8421
salt168 B2 7 0.7714 0.3792 0. 3485
Satt066 B2 6 0. 4429 0.7102 0. 6684
salt670 cl 7 0. 4000 0.729 0. 6881
satt195 cl 11 0.2429 0.8192 0.7948
salt396 Cl 4 0. 6857 0.4616 0.3973
satt289 2 11 0. 5429 0. 6554 0. 6248
satt307 c2 12 0.2429 0.8273 0. 8059
sal281 2 15 0. 3000 0. 8269 0. 8081
satt468 Dla 6 0.3143 0. 7641 0. 7250
salt532 Dla 4 0. 8857 0.2102 0.2019
satl296 Db 9 0. 2857 0.8143 0. 7901
saltd13 D2 12 0.3286 0. 8204 0.8014
salt615 D2 11 0.3134 0.8171 0.7958
salt720 E 12 0.3571 0.8057 0.7854
satt268 E 9 0.3429 0.8114 0.7910
salt230 E 7 0. 3284 0.7850 0.7539
salt586 F 6 0. 5429 0. 6400 0. 5993
salt586 F 8 0.403 0. 7445 0.7084
sat-168 G 3 0. 8507 0.2580 0.2315
satt610 G 6 0. 4286 0.7114 0. 6670
Satt199 G 10 0.4714 0.7261 0.7013
satt309 G 9 0.2571 0. 8465 0. 8291
salt130 G 9 0.3571 0. 7490 0.7122
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519 TR S R TN LR TR Z e PR A ZHEEEE
Marker Linkage group No. of allele Major allele frequency ~ Gene diversity index  Polymorphism information
sald42 H 1 0. 2429 0.8539 0. 8381
sall293 H 8 0. 4000 0.7551 0.7238
salt 14 I 7 0.5857 0. 6033 0.5648
Sat_299 I 3 0. 6567 0.5043 0.4474
sall285 J 4 0.8143 0.3212 0. 3003
satid 14 J 10 0.2143 0. 8461 0.8274
satt370 J 11 0. 3286 0.8139 0.7928
sall260 K 7 0.2714 0. 7894 0.7577
salt349 K 8 0. 4000 0. 7420 0.7059
salt196 K 6 0.2571 0.8016 0.7720
sali273 K 7 0.3571 0.7576 0. 7204
salt381 K 9 0.4429 0.7343 0.7036
sat-099 L 4 0.7015 0. 4598 0.4120
sali237 N 6 0.4429 0. 7069 0. 6639
salt530 N 19 0. 1857 0. 8922 0. 8835
salt592 0 6 0. 6429 0.5233 0.4703
saltd87 0 7 0.3714 0.7747 0.7451
satt-307 0 9 0.2687 0.8358 0.8165
Mean 8.7 0.4210 0. 7100 0. 6797
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Table 3 Gene diversity of wild soybean in different geographical origins

Major allele frequency

Es-R e LIRS H N AP

Gene diversity index

ZHFELS TR

Polymorphism information

PR Tl B R 4L S R
Resource No. of resource No. of allele
L e BEIR
15 5.15
Northern resource
s B IA
36 6. 80
Middle resource
R BEIR
19 4. 60

Suuthcrn resource

0. 4577 0. 6583 0.6193
0. 4242 0. 6939 0. 6580
0. 5619 0.5617 0. 5249
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Fig. 4 Population genetic structure diagram of wild soybean
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