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Differentiation and Genetic Diversity of SSR Malecular Markersfor Huanghuai and
Southern Summer Sowing Soybean in China
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Abstract : China owns the nog soybean gernplasm resources in the world , and is the orign of the oybean toa There are
11 207 accessons of summer sowing oybean, acoourting for 49 % in Chinese ybean gernplasm reurces Chinese
QUmmer swing odybean is divided into 2 dfferent ecotypes: Huanghua summer sowing soybean (HHS) and Suthern
summer sowing oybean (SS) . It will provide va uable irformetion for broadening genetic base of modern cultivars and
deducing the evol ution of cultivaeted soybean by usng the genetic diversity existed in it In this experiment , 142 HHS and
146 SS accessons sanpled from the primary core collection , which was established by Qiu e al. (2003) ™! based on the
totd of HHS (4711) and SS (6496) (Table 1) , were andyzed a 60 SSR lodi for their genetic diverdties The amwasto
illugrate the genetic Smlarities and diversties in order to provide the evidence for sudy and utilization of summer owing
Dybean gernplasm reources The resultsind cated thet there were total of 808 dldes a 60 loci with average 13 47 dldes
per locus The HHS had 725 dleles and 141 unique dldes, which were lower than those of SS (729 and 145) , and the loci
for unique dldes were dfferent between two types of summer sowing ybeans, though there was no dgnificant dfference
Qonr paring genetic diversties being represented Snpon index (Sl) , the HHSwas higher than SS, and Sl (0. 76) of HHS
was dgnificantly different fromthat of SS (0. 73). Though there was olvious differentiation (8. 72 %) between the two type
o summer swing oybean, the differentiation within each of them was even higher (Tabde 3). By conpaion of pamise
smi-larities between or within each type of summer sowing oybeans, snilarity codficients within HHS ranged Q 161 -
0. 285, which was lower than that within SS (0. 191 - 0. 307) ,but they were relatively higher than those(0. 103 - 0. 209)
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between the two typesdof summer sowing soybeans (Fg. 3, Table 6) . These parametersindicated that both HHS and SS had
abundant genetic diverdties and dfferentiation as conpared with those between them It provides nolecuar evidence for

origns o ybean and parents selection in vybean improvement.

Key words: Summer sswing oybean; Genetic diverdty ; Differentiation; SSR marker
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142 (Huang-Huai summer sowing
6 4% oybean, HHY 146 (Southern summer
28.29 9% owing Dybean , S HHS(4 711)  SS(6 496)
3.01% 2.25%,
SR , [3] [4] [5] [1] ’ [2]( 1)
1
Tablel Introduction of experiment accessions
Type a:;:rzt;on Povince Qounty Latitude range Longtude range m%aogfm ? %E]Eﬂ %%: Fat(o;)r;tent
HHS 142 8 85 105°43 - 122°24 31.47- 41.00 5.4-40.5 11.8-248.9 35.5- 49.8 15.1- 21.6
s 146 13 109 9910 - 121°57  19.7-33.8  7.2-356 31.7-150  39.5-50.9  14.6- 20.9
1.2 40 s 47 405,72 40 s, 72
1.2.1 DNA 5min 4 6 %
., Doyle' DNA , 1h ( 100 W ,2 500 V) ,
, 0.8% Bassam '®  Vantoa
, 1xTE 20ng 124 SR
ML :
1.2.2 SR 60 SR (] 1 0 SR
" 20 ) ., Snpon , sS=1- 'y P (
' SR ) P SR
1.2.3 PCR 20UL PCR () :
50 100 ng DNA .1 x PCR
1.50L 25 mol/L Mg®* ,2.0UL 10 1.5 Dyt Dst = (H - H)/
pL 2 mm(ljijLHdgTP,l. &;Otzl_mml/l_ AU Taq M X100 % neley - j
1] 2
PCR PCR PE600 P He=1-
95 5mn , 38 % $S.S

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



6 : (Qydne max L. ) SR 779

Nei Li , Sit462, 38 , HHS
Sj = 2N|J/(N| + N]) y Nij 35 ,$ 32 ,SCI'188
( ) N N; i ) 2
j ( ) ol HHS S5
NTSYS (qualitative) , 0.615 1.400( 1) 1 26
(dice dmilar) ; 43.3 %, SS HHS
) ; JHHS SS
(DHHSHHS) (DHHS$) ! 1
. , 20 , 14
(Dsss) (Dsshis) ) 1, HHS SS
SS HHS
1 4 L
2
21 SSR t F , , HHS
S 60 SR
60 SR HHS 725 HHS S5 ,
; 2 3 ; 0.967; t ,
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g 0.6
b=
2
g 04
g 457552944 3 Lmq: 3101730 8 4 364023231 43 152 21 125359 1620 38374249 3 34 133510 2724 19 6 14 11 ST475 32 241 562518 939 60 | 48 22 5.
No. af primers (Table 3)
1 SSR
Fig.1 Didribution of proportion o alleles between HHSand SSat different SSR locus
(9 ST 37.5%, S5  Sath56 ,
Q) (M ( 2 ST 4L7% ST ,
JHHS SS S SR 7 9 20 % ,HHS 39 ,SS 41
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, HHS ST S, , S SHtS56 11
ST>20% S , 8 : Stt462
S T , , 32 , 3
, 60 S T t
, St-099 Sit453 Sitt281 , HHS S,
HHS S ,
2 SSR
Table2  Didribution o different SSRlocus with different alldes at each locus
SR Alldes per SSR locus
Type <5 6- 10 11- 15 16- 20 21-25 >26 Qorrd dtive codficient
SR lodi f?)?RHHS 4 23 20 11 1 1 0567
=R Iodsf§?$ 5 18 22 12 2 1
0.8
0.7 |
061 [ s/t (HHS) El sT(ss)
% 05 -
g 0.4 -
&
& 03r
02+ ' nm
: | i |
i
L A | | |
35 10 5044 55 20464540 16 153253 4 $14] 56 8 34 1326311733 2037 3 62742 14 11 5750 38 4336 211549 54 1912 | S2284748 2524 2 30922 § 195860 23 7
No. of primers (Table 3)
2 SSR
Fig.2  Didribution o unique alldesfor each locus in both HHSand SS
2.2 SR 0.76, SS 0.15 0.93
0.73, 1.869,
. SR
, Satd62 95.37 %,
(0.927) ;sit387 (0.300) , 4.63 %
0. 7596
: 0. 685 t (t=2.45) F
, , (F=0.576) , 0.05 ,
) ) HHS SS SR
,  St-188
(2 ) sat387 4 ) 2.3
(Slgrim = 0.490 > Slswar = 0. 300) HHS SS 60 SR
0. 264 %(Stt309) 8.7 %(Sat268) ( 3)
6 0.264% 0.930 %, 16
HHS 0.34 0.91, ; 1.090% 1.939%, 15 ;
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3 60 ( Dst)
Table3  Genetic differentiation codficients ( Dst) on 60 pair primers between HHSand SS
No. Primer Dst (%) No. Primer Dst (%) No. Primer Dst (%) No. Primer Dst (%)
1 Sitt309 0.264 16 Stt173 0.930 31 Sitt429 1.939 46 Sitt588 2.907
2 Sit-099 0.381 17 Sit184 1. 090 32 Sit487 2.062 47 Sit216 3.150
3 Sit386 0. 387 18 St-189 1.194 33 Sit414 2.063 48 Sit236 3.442
4 Stt012 0. 507 19 Stt243 1.207 A Stt434 2.079 49 Sitt373 3.468
5 St352 0.523 20 Sit187 1. 362 35 Sit530 2.240 50 Sit308 3.495
6 Stt462 0.561 21 Sit281 1. 446 36 Sitt300 2.241 51 St590 4.070
7 St556 0.577 22 Sitt242 1. 499 37 Sit267 2.417 52 St307 4. 750
8 Sat005 0.590 23 Sitt453 1. 502 38 Sit194 2.418 53 Satt002 5.189
9 Sit334 0.598 24 SHt279 1. 503 39 Sit431 2.648 54 St239 6.170
10 St-188 0.612 25 Sitt230 1. 508 40 St180 2.672 55 Sitt387 6.288
11 Sitt168 0. 687 26 Sitt226 1.570 41 Stt346 2.733 56 Sitt577 6. 464
12 Sit-112 0. 689 27 Sit596 1. 596 42 Sit286 2.751 57 Sit586 6. 685
13 Sat442 0.711 28 Sit130 1.598 43 Sit197 2.828 58 Sat571 7.582
14 St022 0. 767 29 Sitt565 1.707 44 Stt390 2.863 59 Sitt146 8.371
15 St157 0.797 30 Sat339 1. 906 45 St345 2.889 60 SAt268 8. 720
2.062%  2.907 %, 15 ; ,
3.150% 5.189%, 7 ; 6. 170 % 6.66% 6.67 %
7.582%, 5 ; 8.371% 8.720 %,
2 L 1
[10]
, , SR
HHS SS , ,
TA TUA
HHSA HHIUA SSA SSUA 6
( 4 TA SA
4
Table4  Corrédation and deter mination coefficients between different types o alldesand genetic differentiation index ( Gst)
Tota HHS S
Parameter . . .
Allde(TA)  Unique dlde(TUA) Allde(HHSA) Unique dlde(HHIUA) Allde (S3A)  Unique dlee(S3UA)
Qorrelation wefficient - 0.28 - 0.217 -0.233 - 0.151 - 0.258 -0.215
Determination coefficient ( %) 6. 66 5.45 2.29 4.62 6. 67 4.71
2.4 5
HHS S Table5 Ddeting the materials based on the similarities

codficient without alldes change

Smilarity coefficients

, 0.6 0.549 0.465 Type 0.6 0.549 0.465 0.456 Total accesions
HHS 10 3 3 0 16
0. 456 , HHS SS 16 17 s 3 4 9 1 1
( 5, HHS SS 126 129 Totd 13 7 12 1 n
’ ,HHS (Dishns + Dimsss)
D D D D D D
HHSHHS DHHsss Dssss SS HHS HHS SS SS HHS s (D$$ + DS}HHS)

( 3
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SS HHS ( 3 ,HHS s (12.847 ") ,
(Drrsns) 0.161 0.285, 1 HHS
0.234;SS (Dss) 0.191 S , HHS ssS
0.307, 0.268 HHS ( 6
(135
03} Dyns-Hhs
E 025 A - Dgs-prs
3 A A Nl W) Ml; /W .
| Tt
g 027
i h \ A M N oA Vi
iy
: o
= Dyins-ss
0.05
I-126 accessions of HHS  1-129 accessions of 88
]
3
Fig.3  Comparison o mean similarity coeficients within and between HHSand SS
HHS s [4513 16] . 38
. Dirsis > . Cregan™  Rongnen'™
Dhnsss Dssss >Dssins (3, 6) 10
SR ,
(2000) ™!
(1994) 1 . 1 160
96 HHS ;
' (5]
,HHS S SS, HHS SS
6 t [2] [3]
Table6  The significant tes of the similarity coeficients [17]
between and within HHS and SS SR ! ALFP
Snilarity codfidient DHHs HHs Dssths  Dhhshis + Dsshis ,
Dssss 12.847 7 54.5"° —
Dhrsss 45.47 " — — ) SR
Dssss+Disss — — 284" "
: 1% Notes: * " represents (1]
sgnificance a 1 % level. '
3 3.2
3.1
60 SR SR (2347 20l
13. 47 ’ [2.11,21,22] [2,23]
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[11] RAFD [21] RA_P [22]
[2] ’
[2,20]
(2002) 5 SR
 HHS
[3] ,
’ [23]
[23] '
' [11]
SR )
!ﬁ 1
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$ 1
References
[1] QuL-J( ), Co ¥-S( ), Chang R Z( ) ,Zhou X
A( ) » Wang GX ( ), XeH( ),ZhangB( ),
Li X H( ), unJY( ) Xu ZY( ), LiuL-H(
). Edtablishment of Chinese soybean (G max) core collection.
. Sanpling drategy. Sdentia Agricultura Sinica ( ),

2003, 36(12) :1 442 - 1 449(in Chinese with English abgract)

[2] Chang R Z( ). Soybean. In:Qop Genetic resources in China(
) ,Bejing: Agicuture Press, 1994, 311 - 365 (in
Chinee)
[3] Xie H ( ) . Gendtic diversty on representdive sarples from

primary core collection of soybean (G max) in China PhD Dissertation
o Chinese Acadeny of Agicuturad Sciences(
) , 2002(in Chines)

[4] Wang B( ) , Chang R Z( ), TaoL( ), Qan R X
( ), YanL( ), Zhang MFH( ), Feng ZF(
), QuLJ( ) . ldentification of SSR primer numbers for

andyzing genetic dverdty of Chinese cultivated Soybean Mdecular Plant
Breeding ( ), 2003, 1(1) :82 - 88(in Chinese with
Engish absract)

[5] Cu Y-H( ), QuL-J( ) , Chang RZ( ), LUW
H( ). A dudy of gendtic diversty o Huanghuai summer sowing
ybean in China.  Sdentia Agricultura Sinica ( ) ,2004,

37(1) : 15- 22(in Chinese with English abstract)
[6] DoyleJ J, DoyleJ I. Ilaion of plant DNA from fresh tissue  Focus,

1990, 12: 149 - 151
[7] Cregan PB , Jarvik T, BushAL , Svemeker R C, Lark K G, Kahler A
L,KayaN, van Toa T T, LohnesD G, ChungJ, Secht J E An
integrated genetic linkage mep o the soybean gerome Crop Sai, 1999,
39:1464- 1490
[8] Bassam B, Gegtano-ArollesJ, Gesshdf P M. Fag and sendtive slver
ganing o DNA inpolycrylamide gds Anal Biochem, 1991, 196: 80 -
83
[9] van Toa T T, PengJ, Matin S Optimization of dile-daning AHLP
technique for ybean. Soybean Genet Nead , 1996, 23: 206 - 209
[10] Ne M, Li W H. Mahemeaticd nodd for sudying genetic variation in
terms o regriction endonudeases  Prooeedings o the National Academy
d Sdence d USA, 1979, 76: 5269 - 5273
[11] G FY( ), XuD-H( ), Go Z( ), Shimanoto Y,
AbeJ, Fukushi H, Kitgima S Sudeson the evol utionary re aionship
among ecotypesd G. max and G sga in China  Acta Agronomica

Sinica( ), 2000, 26(5) : 513 - 520(in Chinese with Engish
abdract)

[12] You MFA( ), GiFY( ). Quder andyss o ybean
land races in lower valey of Yangize River. The Gil Plants in China
( ), 1994, 16 (4) : 36 - 45 (in Chinese with Endish
abdract)

[13] Akkaya M S, Bhagvat A A, Oregan P B. Lengh polynorphiam
seguence repeat DNA in ybean  Genetics, 1992, 132:1 131 - 1 139

[14] Qegan PB, AkkayaM S, Bhagnet A A, Lavi U, Rangnen J. Length
polynorphism o snple sequence repeats (SSR) DNA as nolecuar
markersin plarts In: Gessof PM ed. Rant Grome Andyss CRC
Press Raton, Horida, 1994. 43 - 49

[15] FongrenJ , AkkayaM S, Bhegwet A A, Lavi U, Oregan PB. The use
o mcrostdlites DNA merkers for soybean gerotype idertification
Theor Appl Gen, 1995, 90(1) :43- 48

[16] Diwan N, Mdntosh M S, Bauchan GR Methods of developing a core
oollection of annud Medicagp gpecies Theor Appl Genet, 1995, 90:
755761

[17] Zhu SL( ), Morti J M, Rso R Genetic diverdty o Chinese
ybean gernplasm reveded by anplified fragment length polymorphism
Adta Agriculturae Zhgiangersis( ) , 1998, 10(6) : 302
- 309

[18] Hymowitz T, Newdl C A. Taxoromy o the genus dycine,
Domedication and uses of ybean  Econ Bat, 1981, 35: 272 - 288

[19] XuB( ), Zheng HY( ), Lu QH( ), Zheo SW
( ), Zou SH( ), Hu ZA( ). Three new evi-
dences df the orignd area of oybean  Soybean Sdence( ),

1986, 5(2) : 123- 130(in Chinese with Engdish abgract)

[20] Zhuang B-C( ). Genetic diversities of wild soybean( G . sga) in
China and character of QTL location PhD Dissrtation of China
Agicuturd Universty ( ) ,2000 (in
Chinese)

[21] Zhuang B-C( ), Hu D-W( ), Wang Y¥-M( ),
QiJ( ), XuB( ), Chen SY( ). Andydsd wild
and cultivated oybeansfrom differert latitudes by usng RAFD merkers
Chinese Science Bulletin( ) ,1994, 39(23) : 2178 - 2 180
(in Chinese)

[22] Xu D-H( )y, G z( ), TianQZ( ), G FY(

), Kitgima S, Fukushi H, Abe J, Shimenoto Y. Gendlic
diversty of the annud wild soybean ( Gydne sga) in China  Chinese
Apd Environ Bid ( ) , 1999, 5(5) : 439 - 443
(in Chinese with Engish abgract)

[23] Zhou X-A( ), Peng Y-H( ), Wang GX( )
Chang R Z( ) . Prdiminay gudes on the centers of genetic
dversty and orignation o cutivaed ybeans in China Sdentia
AgricuturaSnica ( ), 1998, 31(3): 37 - 43(in
Chinese with English abstract)

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



