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Genetic Diversity of Soybean Cultivars Released Based on EST-SSR Marker
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GAO Xiao-ling, CHEN Qi, GONG Gui-ru, XIONG Dong-jin

(College of Life Science Nanchang University, Nanchang 330031, China)

Abstract: Study of the genetic diversity and the similarity among cultivars is important for crop genetic improvement. In this
study, 26 EST-SSRs were investigated for the genetic diversity, similarity, and specificity of 153 soybean cultivars from
Huang-Huai-Hai and Nan-Fang by Power Marker V 3.25. The results showed that there were wholly 238 alleles, averaged in
ranging from 0. 15 to 0. 87 in the
13

8. 1 per locus, ranging from 3 to 25 with average polymorphism information content 0. 61,
population. Based on EST-SSR marker data cluster analysis indicated that the 153 cultivars were clustered into 7 groups,
subgroups, with a tendency that the cultivars in the region inclined to be grouped into a same group. The genetic specificity a-
nalysis showed that Huang-Huai-Hai specifically existent alleles more rich alleles than the south, specifically deficient alleles
less than the south. And specifically existent alleles the cultivars for the period of 1991 —2000 were the most. Which result
from some frequent germplasm exchange among the neighboring eco-regions and exotic breeding materials were applied in soy-
bean breeding. The present results indicated that EST-SSRs markers were feasible and effective to analyze the genetic diversity

of cultivated soybean and provide a significant reference for broadening the genetic base of soybean cultivars.
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Table 1
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153 soybean cultivars from Huang-Huai-Hai and Nan-Fang used in the study

I Era

5 eV Huang-Huai-Hai

75 South

R A
Ancestor
1923 - 1970

1971 - 1990

1991 -2000

2001 -2005

IBEERAAL(58)

%k 23(40) ,58-161(1) , HE 1 5(86)

XHT 5 (87) R A1 5 (31) 4R 145 (98) ,540K6 5
(46) BRHES 5 (122) 8 126(133) ,F89H 135(134) , Bl
12(17) ,#75.3 5(99) , )8 7327-118(151) , 17 1 2(45),
FFEE22(60) 15728 30(103) , ¥57E 31(104) , 124 6 5 (126)
WE15(35), 5 1 5(81),kEE 3 5(83), BE2 %
(117) 1853 5 (118) ,JEFE 1 % (28) ,#xE. 7 5 (100) , &
H55(119) 05 11(68) , 45 19(135) ,# 5.7 5(120),
HEE 45 (147), 8 E 8 5 (121), K5 6 5 (84), i 84-5
(32) 6859 5(85) Wi 3 5 (146)

#5 86506 (129) , 24 18(125) ,#5 12(106) , B 35(41)
7 5 (149) AL 4 45 (105) , i # 6 45 (148) , B 16
(107) 55 13(78) , Bl 3 5 (43) , % 5 19(108) , &5 12
(44) ,%5.21(109) T 3 5(37) , %7 8 5 (101) i
16(79) , 723 (110) ,#fE= 4 5(38) 74T 24(111) , B &
25(112) #4559 5 (102) BT 19(80) , Bkt 10 2 (123) ,#%
T126(113) B2 27(114) ,BREL28(115) , 1852 29(116) , it
T45(5) B 21(82)

BLE 53(42) , i 14(142) , i 15(143) , %5 90007 (130) |
92116 (131) , ik 10 5 (59) ,¥ER 6 5 (39), P2 24
(144) ,#:5 10 B(95) , s 25(145) , 5 [ 1099 (66) , ¥ &
20(34) Mk 21 (12) , Huipf 22 (13) 4R 5 11(96) , I T 1
H(4),F#28(61), 5 29(62) , AT 11(152) , #3107
(132) 475 12(97) , £ 5.2 5(29) , &7 3 5(30) , A5 12
(153),GS #532 9525(2) ,## 8 5 (150)

B7B(33), BN HH(67) BRI (16)

HiAk 493-1(49)

A 1138-2(48) BIF.(3) , 75 M 4-1(76) , 511 18-6(73)
FEr19-15(74) ,F W 1 5(75) , 3551 5(70) , 75 7209(69) ,
FE15(70) 5 24 (137) D 2 5 (36) , A © 10 5
(88) ,THL1 5(57) Wi 1 5 (127) ;3R 1 5(56) , 58
055 (14) , mR 73935(50) , TTE 2 H(22)

T A45(23), P E 8 5 (141),JIE2 5 (7), L5 5
(24),575.6 5(25) ,/113.20(136) , K 1 5 (124) , H 4 86-
4(51) ,mifc 88-48(54) ,Wif 3 5 (128) , 7553 5 (71) , i
TZ15(89) 854 5 (64) AT 16(90) ,JII L4 5(8), ¥
T 45(18) M5 3 5(63) 5 5(65),515H 8 5(26),
JME 5 5(9), 5859 5(27), 5 4 5(72), m4k 88-31
(53),#15.29(138)

PE30(139), 582 7 5 (15),MF 2 19(91), &2 20
(92), 575, 11(20) , 175 32(140) ,il 5 3 2 (77) , B4 99-10
(55) 5.9 5(6) ,JII5.6 5 (10) ,)IIZ 8 5 (11), 575 10
5(19), 5T 12(21) , B 5.5 5(47) ,MFET 22(93) ,lEE
23(94)

55 NI A R ARG AR

Number in brackets indicate the material number in the test.
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Table 2 Primer information of EST-SSR

20 ng-L™", —20°CAR-7E45
1.2.2 EST-SSR ¥ ¥

M TP 51 EST-SSR 5[4

AL s
ElL/ES EHFs1#(5"-3") TS5 -37) A i i
Primer name ESTID Forward primer(5’' -3") Reverse primer(5' -3") Allele me Range /bp ik
mber Reference
SES68 21:26059301 TCAAGCAAGCGAATACGGT GGAGTTCAAACACATAAAGGGA 6 . 543 295 ~313 [16]
SES74 21:7028158 GTATCAAGCACGGACAGGC ACAACTTATTCAGACCCACCC 9 . 699 185 ~199 [16]
SES96  gi:120532337 GTGCTTGGTCTCGCTCCTT GTCCACCGAACCCATACTCA 4 .357 178 ~183 [16]
SES176 21:7588597 GCGGAACAATGAACAAACA ATTCGGCAATCACGATAAGT 4 . 237 172 ~177 [16]
ESSR2 CD405980 CAGCTGTCAATACCATATCG GGTTTCAGACATGTTATGTCTC 6 . 185 206 ~259  [18]
ESSR10 BU549688 CATCTCATAGAGGCAACCAC GGAGGGCAGCACTTATGTGC 14 . 846 195 ~228 [18]
ESSR75 BF068978 GCTATAGAACTTATGTGTGC ATGAAAGACTCTATCCCATC 25 831 192 ~266 [18]
ESSR102  AW666013 CAAGCTAGCCATTCATTTGAG CTAGTTCTGCCAACTTCGATC 5 . 545 215 ~238 [18]
ESSR116  BM093946 TGGAACATGAAGCAATGGAG AAAACTTAGAAGCACACTTC 7 . 153 193 ~201 [18]
ESSR117  BMO093819 TTCTGAAAGGCCAATGGGAG TTTTTCATTAAACATTAGTTC 17 . 707 280 ~307 [18]
ESSR282 BF010129 TACAGGAATGAATTCTGAAC AACATCATTAATGTAAGAAC 4 . 260 198 ~242 [18]
ESSR208  BI892664 CAGGAAGTCAATATGCTCAAG GGAAGGTGGAGCGGCTTGTC 7 .688 212 ~252  [18]
tESSR222  BI470515 CAATTTCAAGCAACCAAGAG CCAAACACTAAACATTAGTAG 7 . 652 213 ~256 [18]
ESSR226  AW310286 CTCACGATACATTTGATTGAC GACGAACTATGAAAGACCAG 10 . 764 222 ~245 [18]
ESSR238  BW670757 ACCCTTACCATAAACATGCA CACCCAACTGGGTCTCCATC 4 .256 178 ~185 [18]
ESSR276  AW396122 AGGGAATGATTGAGTTGCTA GAAAACAAAAGAAAGTTGCATG 3 .236 192 ~196 [18]
BE820148  BE820148 GCGTCCTGGTTTACTTTAACATTTACCT GCGGCAACTTGAACCACCAACTA 10 . 861 168 ~228 [7]
AW132402 AW132402 GCGCCTCCCTCCTCTCCTTTCTT GCGTTTCCCACATATTCTATCATTTGTT 6 . 614 140 ~176 [7]
AQ851479  AQ851479 GCGCTGCAAAAATTAGTT GCGTTCCAGGACCCAATA 8 . 777 163 ~198 [7]
Al794821 Al794821 GCGTTCGGCTCAAATAATAT GCGAAAAACTAGGAGAGAATGAA 10 831 150 ~185 [7]
AW734043 AW734043 GCGCCACTTGTACCTAGATTGATATA GCGTTTTCAGATTAATTAGTACCTAGAT 13 . 869 96 ~ 148 [7]
AZ302047  AZ302047 GCGTGGAGCGAAAATCAACTCTT GCGATGACCCCGTAATGGTGA 10 0.874 256 ~318 [7]
BE475343  BEA475343 GCGTCTCCCTGTCTCTC GCGAGCTTAAAACAATCATC 11 . 860 180 ~219 [7]
BE347343  BE347343 GCGCAAGCACTGAATGTCA GCGTCACTAACACCTATAACA 6 . 649 222 ~288 [7]
BE806387  BE806387 GCGACCCCTTTTGTCTTCTT GCGGAGGCCAGAGATGAA 11 . 829 186 ~217 [7]
AF162283  AF162283 GCGAGTTCTGGATGTAGG GCGTGGCGGCTTTGGTAG 8 . 608 213 ~256 [7]
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The soybean cultivars from Huang-Huai-Hai and South were denoted respectively by red and blue, number corresponding to ac-

cession code.

1 EF EST-SSR - FHrid R #iEBME 775 B AR E
Fig. 1 Dendrogram of soybean cultivars from Huang-Huai-Hai and South by EST-SSR makers date
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%3 EST-SSR #RidETHMIE) & A Bk E Ry E F S
Table 3 Genetic diversity detected by EST-SSR marker among provincial subgroup

i 4 3 i Genetic richness(A) SAEA A PIC
Province 15:/MHE Min, A AH Max. AR Total FHME Mean  H5/IMI Min. B AAH Max. P-4 Mean

Huang-Huai-Hai 2 17 203 7.52 0.15 0.87 0. 60
75 South 3 14 193 7.15 0.14 0.87 0.59
LT Beijing 2 10 129 4.78 0.15 0.85 0.56
11% Shandong 1 9 119 4.41 0 0. 86 0.56
R Henan 2 11 152 5.63 0. 06 0. 85 0.57
-t Hebei 0 I 24 0.89 0 1.00 0.11
YT.75 Jiangsu 2 11 164 6. 10 0. 05 0. 84 0.57
2% Anhui 1 7 105 3.89 0 0. 80 0.51
B4t Hubei 1 7 98 3.63 0 0.78 0.47
[ Shanghai 1 2 41 1.52 0 0.36 0.19
1T Hunan 1 3 59 2.19 0 0.59 0.32
Wil Zhejiang 1 2 39 1.44 0 0.38 0.17
YLPY Jiangxi 0 1 19 0.70 0 1. 00 0. 30
#JH Guizhou 1 3 50 1.85 0 0.59 0.27

2.3 SEEEEE SN

K 153 Oy AR GRS B ARAR 70 5
AR XTI 5 A ST R R AT 35 1 22 AR Y
M (£ 4) ,1990 —2000 4 4 T2 F Lt Rl 4 38t 1%
AR SRR, O 194 A, BP0 1923 - 1970 4REAQ
AR, 66 A4~ P 2 2 A5 M A5 B 48 Biohe v /9 2

1971 = 1990 HI 1991 — 2000 3 ¥ A~ 4F A% 1 W B, 5
H70. 60, FL AR HI R 1923 1970 W EE, F 0.40, MFE
s ] DU 3R T A R O K SR L R Y
L ZREPE N 1923 - 1970 53X — B I TF IR 3G KA b,
1M A 1991 2000 B 8 I 4 XA FTFEAIG

F4 ET EST-SSR 43 FHriC A EF£ R &L E 15 15 Sk FE
Table 4 Genetic diversity detected by EST-SSR marker in different eras subgroups

B FEIE A LA B i PIC
Era /]y Min. K Max. B Total S-34 Mean /N Min. K Max. SE-34 Mean
HHPEEA Ancestor 1 4 69 2.56 0. 00 0.70 0.42
1923 - 1970 1 4 66 2.44 0. 00 0.70 0.40
1971 - 1990 2 12 176 6.52 0.09 0. 86 0. 60
1991 -2000 2 18 194 7.19 0.16 0.87 0. 60
2001 -2005 2 12 164 6.07 0.10 0. 87 0.58
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K NI LA TSRS, HE T Nei” s(1983)
WAGHE B AN 1 5%, 153 43k [ 3% [ 2 ik A
T3 KEE B 53 1 3 ASERE, 7350 A B Al
CORE, o A WEHE 73 DN RE AN R R AL(3) |
A2(6) A3(10) A4(9) (A5(8) .A6(37)6 /N3, B
A 74 ASKESFP R BL(2) \B2(5) \B3(3) .
B4(10) B5(12) .A6(42)6 /N, C WREHA 6 45
Fofr, 0 2 B U Vg 1 DX K G R s AR A R

40 A Shy HE U I L DX R, 33 A R g O b X R B
WA 45 Aok 1 N L X, 29 ok [ R T HLIX .
MAZE T LA HY 2 AR [R] i EE A7 B 0 K SRR
TRRAER] R,
2.5 HETEHBENERESHT

DL EST-SSR #ric 5t 1% 1 B8 #4770 44 W R i 17
B3 DB RN (K 2), 7P
JAE B N —2 RGP 48 1l B O, (EL 7 45 & ol
MRS RRBE, HE 1L AMEHRN—KE, X
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Fig. 2 Dendrogram of soybean cultivars from provincial subgroup by EST-SSR makers date clustered
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Fig. 3 Dendrogram of soybean cultivars from among period subgroup
by EST-SSR makers date clustered
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Table 6 Specifically existent and specifically deficient alleles subsets between the sub-periods

SR T BT M7 HSERA

1923 -1970 1971 —1990 1991 -2000 2001 —2005
Allele type Huang — Huai — Hai  South Ancestor
R SRR A
49 36 1 2 14 24 1
Specifically existent alleles number
36 49 17 24 0 0 1

Specifically deficient alleles number
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BT AR PR B A AF R 45 R 3k 6 TR,
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YR S E B RO, R S0 8 5 0, 4521
FEABE R B R A HERS , K& AR & Rhd4 RN H T
KEE M, K E B8 AL L i A T4 98, 5F
S 1971 — 1990 AF %) 2t 5 JF 735 DA Je 35 bk, i
2001 2005 4F3x i G B 212

BE R RE SRR 7 PR, 13 A
DIVTIRE WRE R A S0 A R e £, o 16 4, 1T Fg
AR Z, R 11 A Wl JL RN T 4 A A 55
MRS, BRI REWHA | DRSS AR R
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Table 7 The Specifically existent and specifically deficient alleles among provincial subgroup of soybean cultivar released

07| B T 1111 N s [ A o S/ 2 N A Wit - ¥
Hubei  Hunan Sichuan Heibei Shanghai Zhejiang Jiangxi Guizhou

SFLAE ST st AR R Lo BB
Allele type Beijing Shandong Henan Jiangsu  Anhui
R S R
Specifically existent 6 5 11 16 2

allele number

R EE AL AL
Specifically deficient 0 0 0 0 0

alleles number

3 i

AHFFERIH 26 A~ EST-SSR ARic fi s 7E 153
H [ B IR T R R 7 R S e i e A ) 238 A
SN A, BES EST-SSR A0 i 197 17 5540 78 S U
8. 81; ZMEAF B PIC 1 F-34{E K 0. 61, PIC ZZ1L3iE
FE1(0. 153 ~0. 874 ) 2y TH B4 130 fp AL k=
PIC {} 0. 44 (0.22 ~0. 67) il Zhang %148 3% .
PIC {5 0.386 (0. 194 ~0.794) , PIC 75 {k, 7 [t 4%
B, X AT B PR A 1 b ) e B T T AR O 7 IX
BRI AT, A R TLIR A B R
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Byt , o 057 T 7048 2 3 E R &L F ik 5 8 .
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FILARTES SEARAE 2 o i 300 0 A S 437 72 S )
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o X PTRE Y Bl I s 3 B 5 | 09 B b R 5
TS 22, 77 DX ) B o ot 5 3 - B3R el R 2 A
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