31 5 Vol. 31, No.5

2005 5 619 627 ACTA AGRONOM ICA SINICA pp. 619- 627 May, 2005
SSR
( , 100081)
36 SSR 332 16 29 ,
3
: SSR , 377
, 6 29 1 , : 16 11
25 6
;SSR ;
. $H21

The Genetic Diver sity Assessment of Common Bean Ger mplasm Resources by Using

SSR Markers

ZHAN G Chi- Hong ,WAN G Shu-Min”
(Institute of Crop Germplasm Resources, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abgract :332 Chinese comnon bean, 16 dien common bean and 29 wild bean germplasm resources have been evd uated by
usng SSR markers Cenetic dverdty of germplasm reources condsts of genetic dversty indexes and average genetic
richness The resutsdf the number of dldes showed that the average genetic richness of Chinese common bean gernmplasm
reurces was higher than that of wild common bean and the average genetic richnessof wild common bean was higher than
that of dien common bean germplasm resources  The resutsof genetic diversty indexes expressed by Shannon-weaver i ndex
corregponded to resuts defined by the average genetic richness Both resuts corfirmed that the genetic dverdty of Chinese
comnon bean germplasm resources was higher than that of wild common bean and the genetic dversty of wild comnon
bean was higher than that of dien comnon bean gernplasm reources  The resuts reveded by the number of dldes and
Shannortweaver index of dfferent province' s comnmon bean germplasm resources showed that there was a higher genetic
dversty for the common bean gernplasm resourcesfrom Quizhou, Yunnan and Helongiang provinces while lower genetic
dverstyfrom Heba and Lisoning province. Based on the SSR date, 377 accessons were dugtered into 6 groups 29
accessonsof wild comnon bean germplasm resources were dudered into the firg group with low smilarity codfident of
0. 341 which had no any other type of common bean gernplasm resources and 11 of 16 dien comnon bean accessons and
25 Chinese comnon bean accessons were dugdered into the xth group. The second , third, fourth and fifth group ind uded
108, 105, 83 and 17 accessons regectivdy. The saoond group had high smilarity codfident of 0. 525 while the third,
fourth, fifth and dxth group had moderate levd of dmilarity codfident which was 0. 434, 0.497, 0.472 and 0. 467,
repectivdy. It issuggesed that the genetic rdation of Chinese and dien common bean isdoser than that eech of them with
wild comnon bean, with thousands of years evolution and domedtication, the genetic dversty of common bean has been
improved largdy and Quizhou province became posibly the secondary origin center of comnon bean.
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Tablel  Origin and name of the wild common bean
Code Name Origin Code Name Origin
Q771 GENTRY 22274 Mexico Gl12922 COYOTE Mexico
Gr479 GU ERRERO 924 Mexico Gl12947 Mexico
G10001 GU ERRERO 895 Mexico G12948 Mexico
G10003 GU ERRERO 955 Mexico Gl12952 Mexico
GL0006 GU ERRERO 969 Mexico G13020 MORELOS 673 Mexico
GL0007 GU ERRERO 971 Mexico G13024 RIO SAN LORENZO 13 Mexico
G10008 MOREL OS 622 Mexico G13025 RIO SAN LORENZO 14 Mexico
G10009 MOREL OS 622 Mexico G13026 GENTRY-ARGU ELL ES 22202 Mexico
G10014 MOREL OS 652 Mexico G13028 GENTRY-ARGUELL ES 22153 Mexico
GL0017 MOREL OS 952 Mexico G19906 Guatemaa
G10023 Mexico G24591 Not clear
Gl12822 CO8543A-BUL K Colombia (24605 Not clear
G12866 Mexico (40199 Not clear
G12873A GENTRY NO. 22492 Mexico G50726 Not dear
(12893 Mexico
2
Table2  Origin and name of alien common bean
Nationa code Name Origin Nationd code Name Oridgin
F1262 Colombia F2155 M-92 CIAT
F1267 Soviet Union F2158 BAT37 CIAT
F1272 France F2159 Pakistan
F2122 BAT338 CIAT " F2174 Chile
F2130 BAT1198 CIAT F2282 Dominica
F2131 MS3 CIAT F3370 America.
F2134 MS4 CIAT F3379 C20 America.
E2146 Audrdia E3381 Cermany
(@ CIAT: Note: CIAT = Internationd Center for Tropica Agriculture.
1.2 [14]
1.2.1 DNA Doyle CTAB 122 76 11
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5 SSR 621
SSR , ,
CIAT 1™ ,
1.2.3 SSR PE-9600 (dldes) :
20dL
DNA 30 ng, 1L (2 mol-L 1Y) ,10 x buffer 2 2. 1.1
ML ( 15 mmol-L ' Mgd,) ,Tag 0.5ML (2 U- 36 SSR 377
UL™Y) ONTP2WL (2.5 mmol-L™Y)  SSR 13.39
94 5mn,94 25s,47 58 (
)25 572 255,35 8.86 4.58 7.00 3
72 5mn , 4 >
6% , z
1.2.4 SSR 377 1.755,
1 0 , S
plus 2000 1 NTSYS 1.538 1.206 1.461 3
pc2. 10t (Rohlf ,2000) >
Dice SPSS12.0 g
1.2.5 3
(Ap) ,Ap=2ZAp/np,  Ap i
» Np
Shanron-weaver (H) ,H=-3% a1z
PINR P SR i 36 SSR :
3 12
Shannon-weaver ,
2 3
2.1 !
3 3 SSR
Table3  The mean of allde number and Shannon-weaver information index of common bean ger mplasm
resources from different provinces detected by 36 SSR primers
Genetic diversty  Heilongjiiang Jilin Lieoning Ne mongol Hebei  Shanxi  Shaanxi  Gansu  Hubei Schuan Guizhou  Yunnan
Accesions 35 1 3 21 4 49 34 3 6 31 82 46
No. of alldes 5.5 4.56 1.61 4. 64 2.17 558 517 2.31 3.08 4.6l 6.28 5.69
Shannon-weaver 1.33 1.27 0.37 1.19 0.65 121 123 0.8 0.9 109 1.3 1.31
information index
2.2 SSR 1,
36 SSR 16 11 25
, Splus 2000 , 6 2345
377 6 ,29
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0.921,
29 (1, GLO009  G24605 ( )
, , 0.075 1
, — 23 , 15
, ( 1 G001l  G13028)
0.341, , (1 G292 GL3025) ;
GLO006  G10007 ., Gl2822 G7479
— G7ars
G12822
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G10017
G12893

. - G24605
026 042 058 074 091

Coefficient

1
Fig.1  Dendrogram of the first group

, 108 ( 2, F0416 F2527 5 ,
2 ) ) @ ) 2 ) (1
) 1) (2 ) (10 ) , 105 ( 3,
(12 ) (36 ) (20 ) (3 ) 2 ) a ) (1) (16 )
(14 ) 1) (2 ) 5 ) (6 ) (6 ) (13
, 0.525, 2 (34 ) (18 ) (3 ) :
FO217  F0222 , 0.434 FO096
0.949, F2973 FO011 F0099 , 0.957,
, 0. 205 CIAT F2122 F3042 F0867
F1726 , 0.127 F1262
0.533 F2159 F3782, 0.548
F2052 0. 667 2 , F2174 F1036,
F3553 F1771 F2973 0. 557 F1267
F3956 : FO519, 0. 586 3
F2277 FO001 F3042 ,
F1281 F3410 , F1775 : FO703
F2864 F1138 F2014 , F4024 F3557 : ,
F3649 F2305 F1981 F1751
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Fig.2  Dendrogram of the second group
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Fig.3  Dendrogram of the third group
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Fig. 4
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Dendrogram of the fourth group
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Fig.5 Dendrogram of the fifth group

, 35 ( 6, 0.219 6 ,CIAT  F2131

1) (2 ) (8 ) 4 ) F2134 F2158 F2282 ,CIAT

2 ) 2 ) 2 ) 2 ) F2155 F2130 F2146 F3370
@) (11 ) F3381 F0683 ,
0. 467 F2344  F2346 F1272 ,

1, . CIAT F2131 , 0.293

F2134 , 0.971,  0.453, 0. 387

F3348 F3381 ,

0.37 0.53 0.68 0.84 1.00

Coefficient

6
Fig.6  Dendrogram of the sixth group
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