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Genetic Structure and Diversity of Soybean Cultivars Released from Huang-
Huai-Hai and Southern China Based on TRAP Marker

LIU Jia-lin, CHEN Qi, XIE Hui-min, LUO Huo-lin, YANG Bo-yun, XIONG Dong-jin
(College of Life Science, Nanchang University, Nanchang 330031, China)

Abstract: In order to evaluate and utilize the soybean germplasm resources in the Huang-Huai-Hai and southern region of
China effectively with the new molecular marker technique, this research used target region amplification polymorphism
(TRAP) to detect the genetic structure and diversity of 158 cultivated soybean from Huang-Huai-Hai and southern region of
China. 21 groups of primers with rich polymorphism were selected from 84 groups of primers, which amplified 436 DNA bands
totally. Each primer’s bands ranging from 18 to 26, and the average was 20. 7. The range of Nei's gene diversity (H) was
0.172 5 -0.473 6, the Shannon information index (T) was 0.492 2 - 0.679 2, and the polymorphism information content
(PIC) was 0.144 6 — 0.360 7. According to the cluster analysis based on TRAP molecular markers showed that soybean
materials were divided into three categories, of which the two subgroups I and II were mainly Huang-Huai-Hai region soybean,
subgroup III averaged soybean in Huang-Huai-Hai and southern region. Structure genetic structure analysis divided soybean
into three different consanguinities. The results of the both analysis showed that there was no obvious regional correlation
between the distribution of cultivated soybean.
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Table 1 The information of 158 cultivated soybeans

P ZFR HINAES P H IS P ZFx H A Ay
No. Name Years No. Name Years No. Name Years
€001 B E 1977 €026 %16 1994 €063 B3 e 1995
€002 E IR 1974 €027 #7519 1995 C064 it 4-1 1981
€003 A= 1983 €028 J& 7327-118 1979 €066 #wH1E 1974
€004 B 3= 1984 €029 XETE 1971 €067 wH3E 1978
€005 B 6= 1988 €030 i 10 = 2001 €068 wE1E 1986
€006 B9 = 1989 €031 T - 1099 2002 €070 Rk 88-31 1999
€007 e 16 1996 €032 Mo 22 2002 €071 4R 99-10 2002
€008 e 21 2000 €038 iy 8 B 1993 €072 WE3 5 1996
€009 AH2E 2003 €039 1719 1987 €073 W 65 2001
€010 £H3E 2003 €040 i 20 1994 C074 W3 2002
Col1 B35 1993 €041 BN 1981 €083 7 84-5 1989
€012 A5 30 1983 €049 58-161 1964 €084 Bk 23 1963
€013 s 31 1983 €050 WE 1S 1985 €085 @il 1983
€014 Ak 4 = 1994 €051 W15 1983 €087 Frik 22 1980
€015 R 6 5 1983 €052 W2 = 1986 €088 FER1E 1970
€016 R8s 1992 €053 M 11382 1973 €089 BRE S = 1975
€017 i 4 B 1990 €054 FE AR 493-1 1962 €090 71712 1996
€017 B 10 = 1991 €055 R 73-935 1990 €091 2B 1990
€018 i 6 B 1994 €056 Rk 87¢-38 1990 €092 T 4= 1992
€019 i 8 B 1995 €057 Mk 864 1994 €093 T 6= 1993
€020 #1953 2001 €058 Tk 8848 1994 €095 WE 45 1997
€021 HE1E 1968 €059 MREE 1S 1989 €097 wE1S 1987
€023 W4 2 1995 €060 THI1E 1984 €099 Wikl = 1994
€024 BE3E 1985 €061 75 7209 1982 €102 ¥ 24 2002
€025 BE8 5 1988 €062 T 11 1987 C103 7 Gt R ML A
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gkl
w5 E4 B A s B A s AR B ARG
No. Name Years No. Name Years No. Name Years
C104 HrE HLSe A C166 wg 45 2000 €206 7 29 2000
C106 S BSRAS I HRA C167 Nwg2% 1993 €207 30 2001
€108 M 135 1975 C168 WE 15 2003 €208 g 32 2002
C112 w8 1996 C173 i3 B 1990 €209 MEH 105 1985
C113 ®mE 10 5 2001 C174 i 14 2001 €210 W 15 1995
Cl14 w11 2002 C175 i 25 2002 C211 W% 16 1996
Cl115 %W 12 2003 C176 A K) 1994 €212 MES 19 2001
C116 351 28 2003 C177 A5 1998 €213 WH 20 2001
C118 T 11 2001 C178 Bz 1995 C214 MESE 22 2004
C122 M5 2003 €180 Wi 3 1996 C215 W&EE 23 2004
€123 i 7 B 1993 C181 i 5 e 1996 €216 4B 1999
C130 ¥ 24 1998 €182 Hup 21 2002 €217 wH 9= 1998
C131 #7526 1999 C183 W20 2002 C218 B4 1996
€132 JET 11 2003 C184 B 12 1992 €219 B9 = 2002
€133 JES 12 2004 €187 B 21 1996 €220 N 45 1996
C134 JiHh 18-6 1981 C188 B 22 1997 €221 N 5% 1998
C135 i 19-15 1981 C189 #%E 23 1997 €222 S HA SR
C136 N 65 2002 €190 #7525 1998 (223 T 10 B 2002
C140 i 15 2001 €191 %28 2000 (224 BT 12 2003
€142 Bk 10 2 1999 €192 #1729 2000 €225 TS5 5 1993
C150 %25 1985 €196 #5 90007 2001 €226 T8 = 1997
C151 %iEs5 5 1987 €197 92116 2001 €227 9 1998
C152 BET15 1988 €199 3z 107 2003 Ce22 WA 45 1994
C157 B 27 1999 €200 GS #27 9525 2005 Cf12 ¥ 30 2009
C158 ERf 15 1971 €202 HES5 5 1990 cf17 i 37 2006
C160 #; 86506 1991 €203 = 2001 CCg2 i 40 2007
C162 M 126 1975 €204 HE1E 1994 CD558 F 29 2003
€165 I 8 & 2002 €205 g 24 1989

1.2 ik XFREREM AT PCR 9744 PCR S 1A & SR

1.2.1 DNA &9 RE AW 4 ~5 AR 420 pL:AH DNA 40 ng(10 ng-pL™") 5|4

T, SR MR Y CTAB 31 #2HL DNA, Jf
1. 2% By W BEE Mt Fh Dk R ) G S8 e e i A R i
1% Qubit 2.0 ) 22 #e B 55 4l B, AR 4 AG 0 45 Lok
DNA B % 20 ng-pL~", 20 CRAERH .
1.2.2 TRAP #rie il 4 ik i TRAP #ric iy
11 M5 M 13 2 BEHL5 |9 ¥ 512 % Kwon
A0 B U B O R A BN 2 TR
PEHGE 4 TRAP #5ic 0 [ 51 ) A BE LS [ 4,
LA K 84 514, Tk W= 2 S HFEE B

SEEHLE 14048 0.4 L (0.1 wmol - L"), Taq fi§ 0.4 wl
(0.1 U-pL™"),MgCl, 2.6 pL(1.5 pmol - L"),
dNTP 1.6 pL(10 mmol-L™") ,ddH,0 #p55 e Witk &
PCR 2% 7 :95 C #HiZS £ 3 min; 95 °C 72844 1 min,
35 CiB Kk 50 8,72 CH 44 1 min,5 MEFJF;95 C
1 min, 50 °C 50 s,72 C 1 min, 30 ME¥;72 C
7 minfEff, PCR =Wl T 4 CLRAF, Y150 PCR
P ] 6% AR 5 DN M Tk P 6 g PR VKA o LT
SEREJE AT E PRV ARG R AR IR IE.
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Table 2 The origins and reference series of primer

[ %E 514 2l 275 3k BEHLS 4 52l 275 ik
Fixed primer Sequence Reference Random primer Sequence Reference
Al TGTCTTTCAATTCGGTGC [21] B1 GGAACCAAACACATGAAGA [24]
A2 CGTTTATTTCCTCGCGTC [21] B2 TCATCTCAAACCATATACAC [24]
A3 CCGAGTTGGTATGCTTGT [22] B3 TTCTTCTTCCCTGGACACTT [24]
A4 AATCTCAAGGACAAAAGG [22] B4 CTATCTCTCGGGACCAAAC [24]
A5 CGAATCTCCACTAAACCC [22] B5 TTCTAGGTAATCCAACACA [22]
A6 GCTTCAGAGCATTGAAGT [22] B6 GGAACCAAACACATGAAGA [22]
A7 GAAAGACGAAGGAACAGG [22] B7 GCGAGGATGCTACTGGTT [22]
A8 CAGAACTTGTTGGTGGTG [22] B8 TTCTTCTTCCCTGGACACAAA [22]
B13G14 AATCTCAAGGACAAAAGG [23] B9 GACTGCGTACGCACGCTGA [25]
MIR156 GATCTCTTTGGCCTGTC [20] Sa4700 TTACCTTGGTCATACAACATT [23]
MIR159 GATCTTGGTTCTTTGG [20] Sal2700 TTCTAGGTAATCCAACAACA [23]
Ga3800 TCATCTCAAACCATCTACAC [23]
Ga5800 GGAACCAAACACATGAAGA [23]
1.3 HiEoHh ) BB

TRAP Fric ¥4 8 0 & 1 S0 IPE 1 A
ROASARIEN 1A IE R 0, ffi ] Excel 2013 i#£47
Gt oo HHE 158 £y S Fl B ARG 7 2 A
DXEFE S A A (R AR (1962 - 1970 1971 -
1990 1991 —2000,2001 — 2009 ) 43 513447 itk 4 £ k¢
PRI BT R 2543 B it A% S5 40 5y o R Power
Marker Version 3. 25 1 NTSYS 2. 02 % {: 4547 i A
KO B 5L Z FEPE R ] UPGMA k17 R E
SAHT0 SR i-TOL S5 # e A TCAR MRAR PR
% STRUCTURE #4 BEA T B 254 2047 2

I
I
|

2.1 TRAP 5|75k

XoF 84 2k BE A FE 5 | Wy i e 45 SR 5 A5 B 2 8
EEUFR 21 X754 : B2A4 B2A7 B3A3 B3A4 B3AS .
B3A8 ., B4A7 . B6A3 . B6A4. B6AG. B6AT . B7A7.
B7A4 B8A4 B8AS8 . (Sa4700) (MIR159) .(Sal2700)
( B14G14 ) . ( Sal2700 ) ( MIR159 ). ( Ga3800 )
( MIR159 ) . ( Ga5800 ) ( B14Gl4 ). ( Ga5800 )
(MIR159) . 7E PCR 4345, 6% 37221 5 R 4 1ok
P e FL DK A T 4 SRR (B 1)

1 B REEH AT TRAP 5| ¥HRiC Y G Rk E
Fig. 1 Amplified electrophoresis of some soybeans labeled with TRAP primers
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2.2 BESEESH

2.2.1 Attt S A BENLAL &Y 84 41519
i e 21 41 TRAP ARICT 140, 3 e o 1 A g J7
(9 158 13 R it Bl 9 2 BE A, 0 M 2R N3k 3
Jits  3EP G 436 4% DNA 4%, 4514 440 Bt
% 18 ~26 A~, 49 20.7 4, Nei's KA £ FEME
(H) 7 AL f5 [l 4 0.172 5~ 0.473 6, 7 ¥ fi Ky
0.303 1. A5 B 45 % (1) 22 fL i [l 24 0. 492 2 ~

0.679 2, FH4{H K0. 628 8, Z &5 B & (PIC) 7%
ALFEE. 144 6 ~0.360 7, F-3{H 0. 247 9 LK 4
ARG 0. 044 3 ~0.512 9, SF- 344 /0. 231 5,
B TRAP tric iy 5 4 45 R vl LA thizbsic iy
HFWHI Z 51 28R i Nei's JEH £
FEPE(H) Z 85 B & (PIC) 1840 0.2 ~0. 3,
NI = D R el [ET B e A = 2/

%3 TRAP S Firidi EEHMEER
Table 3 The polymorphism result of TRAP marker

2519 REAILS TGS EL FERJ A Nei's JERZHEME ARG BIEEL ZAEMEEBIRE
Fixed primer Random primer Fragment Allele frequency H I PIC

A4 B2 18 0. 0443 0.3194 0. 6457 0.3162
A7 B2 22 0. 0506 0. 1725 0. 6281 0. 1446
A3 B3 19 0. 1203 0.2845 0.4922 0. 2350
Ad B3 18 0.1835 0. 2652 0. 6456 0.2174
AS B3 21 0. 1899 0. 1898 0. 6025 0. 1666
A8 B3 20 0.3734 0.3114 0. 6055 0.2544
A7 B4 21 0. 2658 0.2472 0. 6496 0.2041
A3 B6 21 0.3291 0. 2360 0.5935 0. 1996
A4 B6 21 0. 1076 0. 3603 0. 6090 0. 2907
A6 B6 22 0. 1835 0.2088 0. 6581 0. 1817
A7 B6 21 0.2911 0.2084 0.6182 0. 1812
A4 B7 18 0.1772 0.3334 0.6182 0.2739
A7 B7 21 0.3734 0. 3505 0. 6736 0. 2850
A4 B8 26 0. 0886 0.3612 0. 6727 0.2932
A8 B8 21 0. 1646 0.2795 0. 6407 0.2361
MIR159 Ga3800 2 0. 2025 0.4736 0. 6582 0. 3607
B14G14 Ga5800 2 0.5127 0. 2067 0.6113 0. 1777
MIR159 Ga5800 21 0.3418 0.2742 0. 5860 0.2342
MIR159 Sa4700 20 0.3987 0.2838 0. 6792 0.2375
B14G14 Sal2700 22 0.2848 0. 3307 0. 6660 0.2737
MIR159 Sal2700 19 0.1772 0. 3499 0.6512 0. 2856
SH 1 Mean 20.7 0.2315 0. 3031 0. 6288 0. 2479

2.2.2 W EAHEHREE LM, H  ET TRAP
B A) 158 4 I 05 i A b 35 0 7 1] 43 A 445 SR R B
B R T H B AP Y 3 el ZREESR L H LT
PIC () F-3918(0. 303 5.0. 468 9.0.248 6) ¥ Kk T 14
HRGE RSP (0.224 1.0.4257.0.224 1), b #%

P HBIX Y 3 A 3515 224 1 45 KA 5 KA A 4 /)
(6L, T LA HE B I DR L7 B Pl ) B/ IMEL X /N T
P 7 bR T 5 R AEL 2 K R O el of, 5 1A B T T
HBIX A ) 35 A 22 AR e TR O A (6 4) o
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Table 4 Genetic diversity based on TRAP marker between regional subgroup
Nei's 35 ZH Shannon {5 5174k EZESE¥sEEd
FEX H 1 PIC
Growing area /) K T /N R T3y e/ TR e
Min Max. Mean Min. Max. Mean Min. Max. Mean
e Huang-Huai-Hai 0. 0204 0.4999 0. 3035 0.0574 0.6931 0. 4689 0. 0202 0. 3750 0. 2486
77 Southern China 0.0322 0.4999 0.2241 0. 0836 0. 6930 0. 4257 0.0317 0.3749 0. 2241

2.2.3 EBHTEEGEESEES>N FRBKRD 1991 —2000 2001 —2009 PG4 BERY 3 2o Lk

5 AR st Z R AT an 2k 5 R, BT
FSE A BEFD 1962 — 1970 WV BE 1 /i B B 43 3
R4 FS A BB R4 TRAP FRic A8 45 s
b TCIRAL RS X 2 8B A a8 A 2 AR TR BN
THE 3 MBS SRS SHEEAH
k. ,1962 — 1970 F11971 — 1990 PN RER 3 25imiE
ZREVEFR R H (1 PIC Y3 Bl s () 45 17 36 38 i 7E

PEAREL H 1. PIC (7% W B A A [R], {H P 2 {6 16 %
(i o321 S S ES NGRSl WL S NN
B ARG, BEAOKRE 1971 - 1990 4R T8
SEE AN K SAME EAR BT, 2858 F Rl
&I, TR R 4 38 22 R A B, 90 AR
Jr 1A% Z2 A P K- 1R AR AT BB 2 i o 1] 1) 38 4% 52

WD 1 B o

5 TRAP IRIZHI K E & R T4y B A 0 8% i8] 0 332 15 S i
Table 5 Genetic diversity based on TRAP marker between period subgroup

Nei's JE[H £ REHE Shannon {5 E i LR AR
AN H 1 pIC
Population B/ ek T4y i/ Bk P14 B/l ek Tt
Min Max. Mean Min. Max. Mean Min. Max. Mean
1962 - 1970 0 0.480 0.2507 0 0. 6830 0.4010 0 0.3648 0. 2066
1971 - 1990 0. 0408 0. 5000 0.3344 0.1013 0. 6931 0. 5049 0. 0400 0. 3750 0.2696
1991 -2000 0. 0345 0. 4998 0.2688 0. 0883 0. 6930 0. 4240 0. 0339 0. 3749 0.2227
2001 -2009 0. 0444 0. 5000 0.2701 0. 1085 0. 6931 0.3920 0. 0434 0.3750 0.2163
FHJEEA Ancestor 0 0. 5000 0.2288 0 0. 6931 0. 3330 0 0. 3750 0. 1801
2.3 BRESH FEAS, G35 BOIEIEHUIX 85 A IR J7 Hu X 59 4>
2.3.1 18Xk e Al b B B R E LA KK HA. NSRWRFFEA FZOR AR U1 I ZR A

AYBTEE W 158 173 K K 5 b A 3t 4% AH DL R 4
20,268 0 ~ 0. 922 0, V-3 5 4% A L1 2R B0Ch
0. 704 0 AHARUM: 22 Bt /=1 B Bl kb st L 28 18 A
VLA 12 AL R BORARR SR Ry db R 35
FNLZR S5 29, RETOARMARE IR 13 N1
BER AR IR R R — R R8T T A
FEAR I A He b DXk 5 3R 2, 1T 2 A TR 4 (1 O (1A
2),

FETF 158 ARG AN Nei” s 1AL 1 85 0] 43
3R, 2R HEIE 4 ASFEA T 28 3L 10 A4~
FEAS TLIT PR 5 A 1 A4 5 i XRE AR,
AR IR L XRE A, AT R LI /N R AR A
B, 0 2R 1 R2EHEIL 144 K

12 48 FEAR SR AT B R 2 HIR 2, — SR A
B B Oy W RERE AR QYT o WL SR b TEAT
RIAE WL ZERErp, DLIIVIPE 5o | 45 2 W At
TR B AR (1 2) .

2.3.2 e HAEBEAMEARABREES>N XS5 A
[ s 309 K 0 B o S 140 A R0 43 T 5 SR R B
1991 —2000 5 2001 —2009 37 B fia] #H b1 22 5005
70.993 A FEA 5 1962 — 1970 S ¥ fb] (14 #8144
FRECRAEN 0. 882 (5K 6) o JETFHFHA A [A] K 5
PR IME R B UPGMA SRR R tH Gk A
5EH A RSO F e, AR AR A 19 B R i
) SR 25 0 22 it , (H v N e 100 BH R 3 B A 1 3
s G 2R S E BRI R (B 3) .
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P AR ET R 3R 7ok F BRI X A R 77 i Bl 5 AR AR/ OR 1 7 M X R R 77 B A
The red line represents soybean varieties from Huang-Huai-Hai region; The blue line represents soybean varieties from

southern China.
2 TRAPRCHEEBMEAKREFRAMELRE

Fig. 2 Dendrogram of soybean from Huang-Huai-Hai and southern China based on TRAP marker

&6 HEHATLEEKEH R M EEEEE N RS

Table 6 Nei's genetic distance and identity of period subgroup

FEMR 2 P HLAERA
1962 - 1970 1971 - 1990 1991 -2000 2001 -2009
Population Ancestor
HHAE3EA Ancestor 0. 882 0.927 0.936 0.933
1962 —1970 0. 126 0. 946 0.941 0. 940
1971 - 1990 0.076 0. 055 0.985 0.981
1991 —2000 0. 066 0. 061 0.016 0.993
2001 —2009 0. 069 0. 062 0.019 0. 007

0.1 m—m—

0.9450

il N
0.0780 1962-1970

0.0165
EGE 1971-1990
0.0337
0.0265
1991-2000
0.0178

0:0263 2001-2009

3 SEETHEAEE KM TRAP FRIZELEE
Fig. 3 The cluster diagram of period subgroup based on TRAP marker
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241 1SS mrkaemAamtEgHsn KH
STRUCTURE ZK 4%t 158 {53 K G & B i B 04 15t 4% 445
F T e R 4 s 2 K =3 B, AK B{H K,
Wi 2 R R W . RGMRHEZ % 0C R ik 508 3
X B KR RGO Z R S 531 Q 1

KANBFHES . Q=0. 6, W KR X T kA kA 35t 1 45
Fy— M AiA . T Q <0.6, W RAEHY
BRI IRA T AR M CFR, 3 2K
R B R SR R AT AN ) 7 2 19 388 A 45 R TR A 1Y
(T AEREEEE S IBLIE V78 -5/

12 Delta K=mean (|L" (K)|) /sd(L(K))

10+

8L

Delta K
N

w
L
W

TG LH 4 Q{E Q of genetic component

€020 €207 €072 €024 C093 C092 C211 €182 C108 CO53 CO70 C0O52 C134 CO56 CO55 C174 C200 C216 C089 d220 C158 €213 C104 C122 C190
0- C175 C113 C188 C068 C191 C178 C114 C030 C142 C167 C130 C103 €032 CO57 C168 €192 €224 €140 CO67 €222 €102 C197 C112 Cg2 CO31

C160 €025 C090 Cf12 CO58 €199 CO16 €216 C115 C181 C132 C099 CO50 CO14 C097 C023 D558 €225 C177‘ €059 €071 CO38 C0O87 CO62 CO51
0 (€208 €212 C123 C180 C006 C136 Ce22 CO85 CO09 CO17 €214 Cf17 C165 CO05 C162 C027 CO04 C184 €217 C218 €226 CO54 C205 CO88 CO41

0 ' -
€012 C013 C116 C176 CO73 €215 C063 C157 C133 CO15 CO40 C219 €227 C0O21 €131 C189 €206 CO08 CO66 C028 CO39 C209 C002 C151 €202

C061 C135 C205 €223 €221 C091 C118 CO74 CO10 C196 CO60 C049 CO18 C0O29 CO64 CO17 €026 CO84 CO19 C173 CO11 C152 C166 CO07 C187

C001 C150 C183 €003
C083 €095 C106 €230

iR I KL The test materials

4 REER&M Structure iFEEH DT

Fig. 4 Genetic structure analyze of soybean

2.4.2 WBREBEEELM>A WX KE
mn PR S5 K8, 3 2 SR AT b UM Vg b DX RN R
Hb DX A SRR ZE AR, R A R I A e B BT AT R Y
PR R 2 FOR A 7 XY K KL i st 1% 445
4, i b DX 358 % 43 B I R 1 g O b X, B
T b DX 9 54 2 P e T R T LI

N 53 A VR 43 AT K O o ) st A 45 4, 1 28
A 44 A-FAhk ATLIR (AR TR AR 8 N, HhT
IR A e 2, 28 12 A, B 53 19 Q {H &=,
40. 921 511 R —3L 95 A~ B il £, ok

FUN 8L R A LD AN Oy A el — 28 i R
BRI EE 78y WL 1A L 2 A4S B 3 AR
BT I, XM g T8 LRt 3 AN 0y bl
MEERZ 5090 16,22 112 4>, T12EHE Q {HiR
R 40 AR EL 8 5ok A AL At MR, I
SRR 19 AR 3 35k [T 22 8 AR A 8 A
Ay, b st b s 3 5 B 35, WAL E
19 51 A B 10 57 T 2B Q {ELfR i, 2391l
40.993 4.0.992 1.0.986 5F10.973 4(£7) .,
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Table 7 Genetic structure distribution of provincial

subgroups of soybean

REiA RIS ¥ Clustering subgroup

Population I 1 m
Y Anhui 0 10 4
JbL & Beijing 6 12 2
M Guizhou 0 3 0
AR Henan 12 16 5
Wt Hubei 1 7 3
7 Hunan 3 3 1
5 Jiangsu 12 22 2
YLPY Jiangxi 0 1 0
1% Shandong 3 8 1
i Shanghai 2 0 0
PuJI| Sichuan 5 11 0
WL Zhejiang 0 2 0
it Hebei 0 0 1
41t Total 44 95 19

2.4.3 W mBEtsLsmos NEMENRE
BT R GR35 AL S5 H A T an 36 8 TR T 2SR
H1 I 2EBEAE 1991 — 2000 7 ¥ 5 A Ec: 22, 43 5k
15 F1 37 A~ S HEAR P LU 34% F1 39% , 111 257
A ARTE 1971 — 1990 WE R 245 b Fpd £, 26 11 4,
di T Z8BEA 57% o v LLE H L1971 = 1990 F1 1991
—2000 PRS0 R G Rl i 22, K5 8 U5 e

B o DX O R 5 A E T R A AR S X
s R AU A Al A 58 N K S R SR
A B RS AL SR R e . S R WA
AR R TR 1962 - 1970 4F K G i A4S A%l
RFGD o HHAEFEA 5 A H s D KGRI &
HRCR AR FEAN B 24 28 B Rk B2 i B T K S
P H 2, 1 25t 1% ¢ 22 A 3 A 35 4% 25 4 B — B 15
B it ] I 2% 35 4% OC FR AR T, DRl R ) 2 52
BRE RN, JC 8 B R (B ) K R
Fli. 1971 —1990 11991 — 2000 4F /1 [ K S 58 H
VR A R SO, I 7E 2 J5 /9 2001 - 2009 4 fif £
B0 RS S FRECT [, i = 8 R Il 2% 06 R A 1) R
R, BB B | R K G AR L — 2
HER G HERFEEIL I EE,

x8 BHALEREEATE
Table 8 Genetic structure distribution of period

subgroups of soybean

BEA WKW ¥ Clustering subgroup
Population I I m
tHIEIEA Ancestor 2 1 1
1962 - 1970 0 5 0
1971 - 1990 11 26 11
1991 -2000 15 37 5
2000 -2009 16 26 2
A7 Total 44 95 19
34 it

TRAP 73FAric AR W8 e ir Hel w2
SUFEE, T REEZEHTEM I BE 28
P HTAETTE . e ES A5 X R LA Rl Y SCoT
CI AL ZREME 0 T 2 s 45 X 5| W 48 4t A8 Bl
1 ~8 4, F14.8 4~ Nei's SEH ZHME(H) 5K
0.37(0.24 ~0.49) ,PIC -3y 0. 27, 5 2 4618 3
KE AP B EST-SSR A5 i K 2] 4% X6 51 4 7 18 4%
HEAS i 3 ~ 25 A, 4 8.1 4, PIC 435 0. 61
(0.153 ~0.874), TRAP #5ic.SCoT #7id fil EST-
SSR Fric 3 FPRic bR TRAP fric i F- 344 3
Sz, 51 2B, HIR O EST-SSR 5
1C M1 SCoT #ric, il fEJ& i T TRAP FRic & 5149
FBEHLE &, Tk B sl WA & 25 EF
& o 1M EST-SSR #ric iy PIC {EFH B & T HE MK
S THRIC, TRAP KRG A SCoT ARic [Fl M 45| 143 1
bric, Z 8L R K EAHR . BB TRAP 2 FFrid
FERTBY RO T HA — o W Rl AT 5 N
AMFFEFH 21 X} TRAP T RE 4> F4nic 43 M7 158 1y
r ] ST VA R R T M DX R R R A st AR 2
Mtk & B 436 DhRichi fie &XT 5P 1
SRR A 18 ~26 A, F4520. 7 4~ Nei's FEHZ
REME (H) F4990.303 1(0.172'5 ~0.473 6) , PIC
-149240. 247 9(0.716 0 ~0. 988 3) .

AW HEET TRAP fRic 5ids () UPGMA Rk 5
Structure 1515 25 ) T H0KE 158 iy KGR K 3 25,
1558 1 EST-SSR R i 28 S b 4
ARTR) o BV R T S AP I R XU AR A — L, T
JEVRZRER A 3 25, 1 B K 5 i A 35t 4% B 125 R b 45
ATCEFE M, WY K =3 wF, A 1T iR 4%
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