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RKEMKIBERERE SCAR tricERMINELEE
R A

_é? i@\> ﬁ%)‘g%, Eﬁ{?f’ ?%ﬁ_j{a g’]%%\d/v\*, 7"‘:’% !Eé

CRAFHEGE M, R 300382)

B OE: IS ARATSER G HRIAREER SCAR #5730 (SCAjgpo~ SH181100» SAB3400« SB12350
HSCF10,07) 514, Xt 143 43 R G IFIAT DNA AP IS o RT3 v B ik, 300 T
143 DY IRIIBURTE . 45 KW JEAT 61 3 B IN 2 SCAR brid. 7EIXEEHEIE T, 47 40 43 AT SCA 1000
Frid, 40 3 BAT SCF10,07, #5319 433847 SCA 000 F1 SCF10107, biict, HARIF 82 3 AW F] SCAR Frid.
IX 143 43 IR S AR AT F] SAB3400~ SB12350 H1 SH18, 100 97 1Y o BEARBLIE S8 45 WoR: 143 4y B,
PURMA 16 4. Hrh & 2 A SCAR brid, BHAPUIES REMPUHRMNAE 5 63, &A1 4 SCAR b7, JF
FLRASUME 45 R IPUR 104 3 . ARG T FH3E A Co-2 Ml Co-10 2 R ILEE R,
B Ji [ SR IR IS G Co-2 S B2 1 Co-10 JEDRIAh, 3K PHANHUE HE A 7 L M 5 5 rp 2y A
B o A SRR i [ SE SR A A S G R D, RN S AT AN PO SR R AR A S o AT R
PR, SAEPABORAR G, I HRHASUERIBUR 2 .

KEIR: FHET: ORI PUREERE: SCAR bxid: RHAHUIE

hESHES: S634.1 SCERFRIREE: A XEHS: 0513-353X (2011) 05-0911-10

Application of Common Bean Anthracnose Resistance Gene SCAR Markers
in Snap Bean Disease Resistance Identification

GU Yu, HAN Qi-hou, WANG Wu-tai, LI Su-wen, SUN De-ling’, and WU Feng
(Tianjin Kernel Vegetable Research Institute, Tianjin 300382, China)

Abstract: Five SCAR primer combinations (SCA1pp, SH1811005 SAB3400» SB12350 and SCF101¢75)
of common bean anthracnose resistance gene were used to check the genome DNA of 143 snap bean
germplasms. Meanwhile, their anthracnose resistance was identified by seedling inoculation method. The
results indicated that the SCAR markers were found in 61 out of 143 germplasms, 40 germplasms were
detected having marker SCAgg9» 40 germplasms were detected having marker SCF10,¢7,, 19 germplasms
were detected having both marker SCAjgpp and SCF10;97,. SCAR markers, SAB3400, SB1235 and
SH18;100» Wwere not detected in all germplasms. Population resistance results revealed that 16 germplasms

out of 143 tested germplasms were disease resistant. Among them, 5 germplasms possessed two SCAR

B H: 2010-01 - 14; f&EIBHI: 2011 - 04 - 11
BEFE: KEm NI S iR AR RIE SIH (10JCZDIC18100); Ky & Brd AT & X A8 4 J5 TR RRIE A 7 43
2

* JH{E/E® Author for correspondence (E-mail: sundeling1961@163.com)
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markers and disease resistance, 3 germplasms possessed only one of the two SCAR markers with disease
resistance. The results also showed that the content of Co-2 and Co-10 are very rich and distribute evenly
in snap bean germplasms, except that the Co-2 content of is higher than Co-10 in purple bean pod. There
are more resistance gene in green pods and You Dou. Numbers of owning both resistance gene and disease
resistance are the most in You Dou.

Key words: snap bean; anthracnose; resistance gene; SCAR marker; seedling inoculation

S G RIELR A 13 5 R JE 1 [ Colletotrichum lindemuthianum (Sacc.et Magn.) Br.et Cav.] 51 [ —
Tob B TR 05 55 o R S AR 7 v DRI A T A sk 20% ~ 30%, HE 477 GRIRE 45, 2006) .
O 20 JLANE T A HBIX R AR R (CEIREny 4%, 1989),

20 th4d 90 FAHI, EAMFZ RN IR T Hid e G CRealb &R SRS ORI 715 id
W9, A5 CARMT 13 MRIEER (Co-1 ~ Co-13). A 11 AMNHHfiiA b & dar SRR,
Co-3%Co-9 I Co-7/ Co-3 /%5 f1IEN, co-8 NFatEIEN, JFH&KBl: Co-1, Co-3, Co-4 Fl Co-5 kit
PR AR R . HATH 8 AN (Co-2, Co-4, Co-4?, Co-5, Co-6, Co-9, Co-3%Co-9
A Co-10) C&HAL#33] 13 4~ SCAR Frid. EA1mIA: Co-2 ) 2 4~ SCAR #ric. SCAreolijo

(Adam-Blondon et al., 1994; Geffroy etal., 1998) F1 SQ4,44 (Young & Kelly, 1996; Awale et al.,
2008); Co-4247 3 /> SCAR #5it, 437k SH18,100 (Awale & Kelly, 2001; Kelly et al., 2003). SAS13s,

(Young et al., 1998; Kelly etal., 2003) F1 SBB14;50/1050 (Awale & Kelly, 2001; Kelly et al., 2003);
Co-4 15 2 4~ SCAR ¥xic, 4k SY20g30 Al SC08919 (Kelly et al., 2003; Queiroz et al., 2004); Co-5
ff) SCAR ¥Rt i SAB3490 (Vallejo & Kelly, 2001; Campa et al., 2005); Co-9 ] SCAR ¥ric ) SB123so

(Mendez et al., 2002); Co-10 [ SCAR #ric2h SCF10,97, (Alzate-Marin et al., 2003); Co-6 [1] 2
AN SCAR FRCH SZ20s4s Fll SZ04se; (Kelly et al., 2003; Queiroz et al., 2004); 257 LK Co-3%Co-9
] SCAR #5ic ) SW12599 (Miklas et al., 2000; Rodriguez-Suérez et al., 2008),

LA, BEAER S S PURIIA 7 PP A B IS T — e g . B %E (2007)
FH 12 NS AT 7 A SCAR FRic AT SEMERISE M. THIEE (20090 FH 2 B EAAR > 4150 #
% (BSA) Al DA Z AN T (SSRY AN H DR 52 52 b 7 it Ffr e (1) 0 i 0 55 IR 3R AT 231
PRic%E, RILT RERHAT I — N PUR I 3L R Co-F2533. SR, F [ 5E Hl 58 ST Ieim T o te
I o ZEME (2008) HRIE T HUA AT S I A e A8 e ARPURIEL BE PR S AL AR R 9T . SEH SR
SHURIANG 73 T 7K AR AR WARTE . ABFFTH R 5 ANk B T35 58 S HURIE W AL K ) SCAR
Fric (SCAigo0~ SH181100» SAB34g0. SB12350 Ml SCF10107) SIMIZH, *F 143 (3 S L P AT T
Vo SR =N il B RE e L b S N DR R A o Y IO E IR i P N O A (O = Y PR B 7 0
FHSE S0 R0 03 J DRI AT 31 FH 52 &2 00 R TP AR A IR D0 S o B DRLFEAS [R) SR B B v (9 0 At s 2. R H]
PRI HE R SCAR Arid AE S IS Sy & M b il SE A s ks 3. i B AARpurk e, *t
143 G SRIR P TP, AR SE R PR, 20 TF YU B RS 58 e S

QY ViR SRS DARES

1.1 #H

R GBI 143 4y, B 4 frsl HREAN, A 139 40 AT E S HU 248 . 143 M BEdE
MG 2R 18 4y, TR 17 4y, WS EA 22 4y, KSR 22 Uy, RIS 56 1y, JE
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Ly, JJ5 L4, WG L, A4RRE S . RERIASE. A%, At RE, k. mE
(K2,

SKEBIURBONEE, i E AR BEAE DR EE T E RS ST fe A . AT A R
JELIE SO BRI b TR BRI A T 85 2R R IR B 81 5 R B NRl, S H i R Y B M I S G IR A AR
JELIS A NP

1.2 SCAR 3|¥1F%

FKH 5N SCARFRIC I : SCA 1000~ SHI81100s SAB3400~ SB12350fSCF 10,0753 Tl 2 i 52
TSN PRI IEE Co-2. Co-4%2, Co-5. Co-9FICo-10fHr SEhrid (R1).
% 1 RALBERTHFEREENSCARIIMES

Table 1 SCAR primer sequences of anthracnose resistance gene derive from common bean

P RFE RA) (57-3D H T Bl /bp F1HISCHK

Name Gene Primer Sequences (5'-3") Size References

SCA 1000 Co-2 GGGAGACATCCATCAGACAACTCC 1 000 Geffroy et al., 1998; Adam-Blondon et al.,
GTATCCATTTGAAGGAGCT 1994

SH18,100 Co-4>  CCAGAAGGAGCTGATAGTACTCCACAAC 1100 Awale & Kelly, 2001; Kelly etal., 2003
GGTAGGCACACTGATGAATCTCATGTTGGG

SAB3499 Co-5 TGGCGCACACATAAGTTCTCACGG 400 Vallejo & Kelly, 2001; Campa etal., 2005
TGGCGCACACCATCAAAAAAGGTT

SB12359 Co-9 CCTTGACGCACCTCCATG 350 Mendez et al., 2002
TTGACGCATGGGTTGGCC

SCF10107» Co0-10 GGAAGCTTGGTGAGCAAGGA 1072 Alzate-Marin et al., 2003
GGAAGCTTGGCTATGATGGT

13 7H&E

1.3.1 wHmEiz

WRBEAE MA BigR3t [, F 23 CRBEG &M TRR 15 d, WEEREE A Efr, L
IKBCHI 2.0 x 1004 - mL™ # FiR BE IORERR . 438580 1 B SR ITI, T BB RS He, 78
R R E S P TR, BRI 3 IR, DARIEB R A —38 . B 5 AE 100%AH X 41 T
R 2 d, T8 15 d 7840 AW G BEA T B A o S IR AV 755 B Rk TC K B Rh o R0 W5 U
Fl 10 ¥R 4N e, RERR SN B — Fr BT, 53— v BLHTE B KA R B G 3 IR S IR A2 (199 D)
(PIRRRPUE S, BL6 klay, 0. 1. 3 b, 5. 7+ 9 HohiE. HARN: 04, miHt (HRD,
MR EIEREEs 14, P (R, M BAFE RIS 34 il (MR, MR EWBERDN, K
1~2mm; 54, B (MS), MR IIREBEER, K 2.1 ~5mm; 74, & (S), HBIKA, K 5.1 mm
PLEs 94, m&k (HS), JNBE2 A%, i, i b, HEviEias Dt = =

CRIRIREL < AT EMED / (iR E < I BARED < 100] o ARG 17 s ZOR BE AU M
Y90 4 P EEREUNT 25 AEPT (HRD, 25.1 ~50 A$Hi (MR), 50.1 ~75 & (MS), K
T 75 A (HS) GEFTy 48, 2006).

1.3.2 DNA #®RIR7i%

DNA $EHU1ES % L 5% (2007) (1) SDS 7%, {HIEA & . DNA 4R EH 0.8%5iiE
BB A ND-1000 43 684 (NanoDrop) Arill. #F CLMIHR L) DNA FESRERE 2 TAEMREE 100
ng-uL”', T PCR /. $EEUIEAZ] DNA 1 - 20 CL-A7% T
1.3.3 SCAR #Fit4F - r 7 38 45|

PCR JeNifE 25 uL (4K & k47, 11 eppendorf () PCR AXHEATH 48 . [ Witk & HpAldE 100
mmol - L 5 14% ( B4 T) & 0.5 L, 10 mmol - L dNTP (_[##/E 1) 0.5 uL, 10 x PCR Buffer2.5
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uL, 5U - uL"' TagDNA %4 (TaKaRa) 0.1 pL, L& 100 ng [RIFEH DNA 1 uL, )i K # K4
F25uL. RMNFEFHN: 95 CAE 3 min; 94 °C 1 min, 58 C. 65 CE{ 62 ‘C 1min, 72 °C 2 min,
PEER 35 %, Ifa 72 CHEM 10 min, 4 CLRAFHH

¥ PCR W 1.5% 1B IEBE e AL 22 i B vk, HLVK AR 7 AR i B 1) 2/3 Kbt 1l
Ko ECH TR R B R 5 X (GeneGenius) FMLEEH-IEA, Goitd W H AR A KL

2 HREIHT

21 BAMIMEELR

MRPEFEARPIIESE R (K 2), 2 3P0 (R), 14 43 hHi (MR), 10 f3rhi& (MS), H4 117 4
K (HS)o EPURAITTPUR 16 IR, 2 00, 1 ekt m 3R, 13 (i o287,
A3 0 5 R [ e R A SR IS LRI (56 43D 1) 1.78% M ¥R (22 1) 1 59.1%. i 12 f4
WG 2 Sk .

£ 2 51493F SCA1000 FA SCF10:07 ¥ R BE I & R
Table 2 The results of SCA100 and SCF10197, primer combination identification and seedling inoculation

4 WEREC (BRI TR TR (REAHED

. SCAjp00 SCF10,07, Disease index . SCAjp0 SCF10,97, Disease index
Variety . . Variety . .
(Population resistance ) (Population resistance )

P29 S Hith 2 - - 89 HEA 97-5 - + 90
Linfeng Kuanjia Liannong 97-5
Diyoudou
MG NT - 78 BIUFE + 88
Hacaidou 6 Heizi Sijidou
LR L + 80 83-A WuEH - + 78
Liiyouzao Diyoudou 83-A Jiayundou
PR RPRG - 65 (g NG + + 82
Xixing Zaoshu (Middle sensitive) Quanxing Jiadou 1
Didouwang
2335 - 79 W 926 4L + - 84
Liibangdou Chaoyan 926

Jiadou
EEER D - 91 R AT - - 93
Aisheng Laolaishao Techang

Baijiawang
SRR - 80 Rk - + 92
Aisheng Henan Laolaishao
Shuangfeng 1
ZMi - 85 L P - - 79
Yunnan Didou Zunyi Laolaishao
WET 25 - 85 TR + - 84
Didouwang 2 Chiyu 5
B G E + 83 TRHN T - - 90
Xinyan Didouwang Chiyu 6
ES el - 85 Lk 10 % - + 91
Meiguo Lanhu Laolaishao 10
FEMEE - 58 (IO Lk 125 + + 91
Meiguo (Middle sensitive) Laolaishao 12
Gongdouwang
#E57 86-1 - 83 TTARAE 2S5 - - 83
Gongdou 86-1 Wannong Tenen

Yundou
KL 618 SR ME - 98 1Y/ NNEE A - - 82
Jingxuan 618 Shandong
Aisheng Didou Xiaobaili
53 5 - 60 (g ARIASEIUE IS - 78
Kuanjia Diyoudou (Middle sensitive) Honghua Baijia

Sijidou
Te Akt - 35 ChHD R51E 10 45 - - 92
Wujin Liididou (Middle resistant) Jingxuan 10
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Heko
B e o S e N
TR %ﬁ'fﬁfaé'ﬁ( CREAALIED T %ﬁfﬁ a%( CREAHLIED
. SCAip00  SCF10y97, Disease index . SCAi000 SCF10y972 Disease index
Variety . . Variety . .
(Population resistance ) (Population resistance )
SRR - - 90 Zk - - 92
Aisheng Yikeshu Laolaishao
Hb 44 + + 40 (D EEI TS - - 79
Dijingou (Middle resistant) Baijia Biandou
EX=) + + 89 Ki% 851-923 - + 85
Yudou Dalian 851-923
JTE SRR + - 82 L INEEARAE B - - 88
Guangyu Yudou 1 Xinyu Honghua
Baijia
RN 12 5 EE + + 88 MR 851-923-8 - - 87
Jingxuan Gailiang
Shuangqing 851-923-8
Yudou 12
HOFF 11 %5 + - 95 98-6 4477 - 85
Sanzi 11 98-6 Jiadou
HokF 12 %5 - + 92 BAMED - - 85
Sanzi 12 Yidali Yudou
WAz - - 91 &5t 39 5 + - 87
Shuangfeng 1 Jingui 39
M + + 78 sl 35 - - 89
Shuangfeng 2 Longjian 35
= - - 76 HOFF 10 4 - - 91
Shuangfeng 3 Sanzi 10
FHE - + 79 WEAGRET + 98
Fengcaidou 4 Jiyun Jiayundou 6
B RE + + 82 Rk F b £ - - 89
12 548 Texuan Liifeng
Taiwangaochan Wangzhongwang
Shuangqing
Jiadou 12
AR E U - + 81 HoFF 9 5 - - 81
Honghua Qingjia Sanzi 9
Sijidou
ARl LS - + 83 YA - - 78
Honghua Sijidou Liilong
W 115 - - 81 LA + - 7
Shuangqing 11 Texuan Liilong
EREN GO - 7 e - - 65 )
Fengcaidou 4 Bilong (Middle sensitive)
(Single plant)
AR AT ES - - 85 K5+ - + 79
Xinyu Honghua Tianma
Qingjia Jialongwang
FrhERT - - 13 (JO FHREANT - - 78
Wangzhongwang (Resistant) Fengcaidou 6
Jiadou
Frbt ) MBS + + 88 SRBRELET + + 85
Tezao Bacunnen F Jinshengda
Jiadou Jingxuan
Jiadouwang
WG ERE + - 87 g1 - + 85
Jiadou Liilong 1
Wangzhongwang
TERE - - 96 gra s - + 85
Jiadou 10 Liilong 4
e - - 91 bicprne STiwA - - 84
Caidou Jingxuan
Liiguanlong
FHONY - - 91 s+ - - 72 (higod
Fengcaidou 9 Longguan (Middle sensitive)
Liifengwang
851 45 - - 98 BRINT - - 65 (D
851 Jiadou Taike 6 (Middle sensitive)
HERIFK 8 5 - - 99 [ - - 71 Chigod
Liannong Techang 8 Xining 2 (Middle sensitive)
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Heko
B ¥ 2L TR e ¥ M
TR %ﬁ'fﬁfaﬁ'& CREAALIED T %ﬁfﬁ a#( CREAHLIED
. SCAip00  SCF10y972 Disease index . SCAi000 SCF10y072 Disease index
Variety . . Variety . .
(Population resistance ) (Population resistance )
LB ALY - - 90 HAKR#AM + - 87
Jiangxi Nanchang Riben Dazipao
Bendi Jiadou
F¥Euty - - 91 EhEE - - 41 CPHD
Fengcaidou 7 Jiangjun (Middle resistant)
INSHRE - - 84 w5 + - 68 (g
Jiadou 8 Hayou 1 (Middle sensitive)
e NP + - 82 K - + - 71 (O
Tangfeng Taiguo Hayou 2 (Middle sensitive)
Jiadouwang
TGS - - 82 FKERE - - 45 (PO
Fengcaidou 5 Chungqiu Liifeng (Middle resistant)
Fit FAE T - - 81 [SREEN e i - - 10 (HD
Ruifeng J 1adouwang il (Resistant)
Chaozao Sanye
Zihua Jiayoudou
BT E - - 98 i Uil A - - 81
Taiguo Wujin Huangjin
Jiadouwang Jiayoudou 1
RETLHRE - + 95 AR AL - - 81
Taiguo Wll]ll’l Jladou Zhonghua Yapajia
Youdou
K 9533 8T E - - 95 RKASK M - - 31 Chgd
Tianma 95-33 Taikong Dayoudou (Middle resistant)
Jiadouwang
ESEES RS - - 92 IES R % 5 + + 38 (gD
Tianma Zhengzong (Middle resistant)
Wangzhongwang Jiangjundou
E+99-33 Gt + + 92 KA 60 K= + + 35 C(hgd
Jufeng 99-33 Changchun (Middle resistant)
I iadouwang Dayoudou 60
[Ef RS - - 89 RAEm=E  + + 95
Fuhan Talguo Zaoshu Zihua
Jiadouwang Youdouwang
RERGE S + - 88 LI ES2S - - 95
Taiguo Jiadouwang Shenzhou Cuilit
1
REEGE S - - 87 FRALuZE - - 94
Taiguo Dongbei
Jiadouwang 2 Youdouwang
MR E - - 86 ETRAVEE-S - + 33 (hgd
T Helan Chaoji Gaochan Bayueli (Middle resistant)
Wujin jiadouwang
BRI 1% - - 82 KKK T 5L - - 26 (i
Liannong Wujin 1 TaikongDajiangjun (Middle resistant)
Youdou
TGS - - 78 PRI/ 6L - + 95
Wujindou 1 Heilongjiang
Xiaoyoudou
T2 5 - - 79 BYEE R - + 27 CR¥HD
Wujindou 2 Zongtongdou (Middle resistant)
Yidianhong
FIER T 95-33 + - 83 SNl - + 28 (i)
Jingxuan Tianma Zhaibuwan (Middle resistant)
95-33 Xiaoyoudou
KT . - - 83 L ST + + 35 (hHD
Zihua Wujindou Jizao Jiayoudou (Middle resistant)
T - - 68 (k) PRGNS + + 94
Qiuzidou (Middle sensitive) Huangjin
Jiayoudou 2
AERNEE + + 84 HA 4 - - 94
Hongyu Jiadouwang Riben
Huangjindou
JURL S - - 84 i A + + 42 CPHD
Jiulikuan Jiadou Jinmanjia (Middle resistant)
ERKEAH - - 83 JH L - + 96
Chungiu Zipao Meidou
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g2
LA JRETREC GRAEPITED AT RTETRE GRRPTHED
Varict SCAloon SCF10|072 Disease index Variet SCA]ooo SCF10|072 Disease index
4 (Population resistance ) Y (Population resistance )

BETHAE - - 83 FOSIE] - - 95

Taiwan Kangre Ganhong Daodou

Jiadou

HATER G5 - - 81 G - - 35 (i)

Riben Huapidou 1 Fandou (Middle resistant)
FRiK G + - 76 YE[E - - 78

Shilichang Jiadou Britain 1

73-8-9 25 - - 79 YL[E - - 79

73-8-9 Yundou Britain 2

R REAM - - 81 HE= + - 78

Gailiang Dazipao Britain 3

FHREA - + 82 e Y - - 77

Meiguo Dazipao Britain 4

HATER 6= + - 91 - - 84

Riben Huapidou 2

HH: “SCAjo00” FH “SCF10507,” WAL “-” FORBAHRMBNZ HAbrar; “+” Rl BNZ Bbsay . “BHEsitE” hRRIE R “mk
(High Sensitive)” 2%, #itE4a% > 75,
Note: In “SCAjp00” and “SCF10197,” columns, “-” means no aim band; “+” means aim band. There is no display in “population resistance”
are “high sensitive” type. Disease index > 75.

22 MxREFRERE SCAR FRICHIEN EKiInFEERERICEXERAXREFH ST

53519, AT 2 X514 (SCAjge F1 SCF101072) KA 2T 445, S4b 3 MR35 14
SB12350, SAB3400» SH18y100 7E 143 1 BHIEH ARG RNY 115 515 SCA 000 A1l H 40 17 FE IR A
ZPHERRIc, 5146 SCF10,07, K H 40 43 WY A tbpitibsid, A 19 R IEaa A bk
Frid (R 2). B 1 5146 SCA 00 75 10 ANFE A 19 38 F i ks ]

1 5|43 SCAw 0 FE 10 TR PRI EER
M: 43 FEbsdE DL2000. 1~10: %78 1~10 S50 b 145, 350 9 S 8BATH 8 470
Fig. 1 The amplification result of SCA;q00 primer combination in 10 common bean samples

M: Molecular weight marker DL2000. 1 - 10: Means No. 1 to No. 10 common bean samples;
No. 1, No. 3 and No. 9 were not amplified any band.

IS RIS BN T AR, T LU b e R S E R H AR, AR SR R 2
FFAIE, 5RO SR, R 143 G580 B 6 KR 18 fihss; 56 i IS MUK 6, i 24 £
BB A SO, 20 Maxaikac e s, 12 R OBROIEERE: 22 kg, 22
Pri GRS 17 e GRS AR 8 . ARFEK, Guit TR BRI E R AL
oL (& 3D,

R 3 MEURRWIE Co-2 LI ECE 2 2K« i [ SERIM 2R IS, s, gl SR

A

BYRG, KTE, WMIESKE, MBS ARG, e, AR, &4 Co-10 KR i
ZRVDRYON : IR ER ST, W, WIS, WAV AP, e, LY, W

FI
A SERALER TR, AR . AN 2 AN FUFED A R I RESER I 5[] — 2R A 2 Aok
A A2 S%LAAIA R AT 2, S A S SR dG . JLARSRA L g [5] JESR AL 2R TS

N

S}
=5
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W B E . IS G B e (S . IhAh, HiE R 2 N S B M2 5.6%. R
15 i [R JEF IR TR T (Co-2 JEA L Co-10 JEK T &2 50%) 1% Co-2 JEK4E %, 1 Co-10 FE[H
A RIS 2 AMPURIENAEARFREE G A 2 2DAKIR A A SRR, Il
o, RYERE, mEAFEEMAFRNT, REAFKAERET, LY, e, R,

% 3 SCARFCEAFAERBEARSFHIH
Table 3 The distributions of SCAR markers in different snap bean types

S Yoo, B S/S{Moao — S/SF101072 — S/?{Mooo‘*’ SCF]OloTz, -
Type Pod volor Total s AR HARM FiE/%
Number Ratio Number Ratio Number Ratio
b LRI 18 3 16.67 4 2222 1 5.56
Dwarf bean Green pod bean
i 154 3 24 4 SES 45 24 5 20.83 6 25.00 2 8.33
Oblate pod White pod bean
bean LR 20 10 50.00 9 45.00 6 30.00
Green pod bean
IR 12 4 33.33 2 16.67 1 8.33
Purple pod bean
i FEF Y e 35 22 5 22.73 6 27.27 3 13.64
Flat pod bean Green pod bean
T E R SEFEH 17 4 23.53 3 17.65 1 5.88
King of beans Green pod bean
i IR 22 8 36.36 9 40.91 5 2273
Oil bean Green pod bean
oAb SRIERE 8 1 12.50 1 12.50 0 0
Others Green pod bean
it 143 40 27.97 40 27.97 19 13.29
Total

1E 143 fr i, BARPTrE S e RO UmRsh PU R IR 16 4y (R 2). &4 2 4~ SCAR
Frid, FEEHBARPUTE XGRS S 40 5 SCF10107 Anic, RN BEAPTIE BP0 I 225
H 345

CEAR 2 K 3 LR AL E1X 6 KM LG, HAEMEAME 2 MR 5 LA
PURFEN, HIPTHE S e R PUR %R . I S Pum N E, PR T s .

3 e

31 REXRERERMEEZTRER

M0 ELT04EARTFAR, AL O TFAR T 02 S I AT T o 5 I S5 3 =5 7 o o 0 50} 7 I
R IPTHERT T TAEAESOEAR DS IF (EWeny 25, 1989), (HX 3 G IH B 5T HE OOAEAR K
AIFUAER) . FRREE (1999) FlTHISE (2008) X NKE KA (HBEX . BN KO X
(I R REAT T AR B RIS AR AR S I E S, e “ 815 A B/ INRR” D TR B LA R

M I 4 T DU HE e AN19994F 22008 4F [ 104F (], “81-5 A # /N7 — B R B ZE ok
JEL B (R LA RTAR 0 AT PR M DX RIS 2 BRSO 9 R 3, (R AN K. SO R R, RS B
SRS R R e — B MR B AL AR SR ORI B B, F ER T 22 A R TR 36 F S S BRI B R AR
—HA TR, JLTFERAE N NIERER T, 8 I B s A AR e E KR H AR, AR el L
L

32 MAFEENMREREFAXEAESZRTNITES
BREESE (2007) W T 5 AN CHIBRIEWPUIEIE R F SCAR brid FEFE R S G 0 Am, 45
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Rk RERHE GRS Co-2 FEHNHEFEE L, & HAa 4 NPt Rbc BFE D, =
Co-5 FEPI I . ASHIF5E R Al T AH ] () SCAR Aiid, (ESEFHSE G Rl 4 R BoR: 547 Co-2 Al
Co-10 JER#i %, MMHkZ Co-4°, Co-5 il Co-9 KN, FREIEE W HH Co-2 MR L, M
T Co-10 JERI B IR AR, 3X 2 FhPui 2L AR S RS G h e A3 Ay o A, PEFIE ML R
HUETYR (R 2 “SREMEE ) AR R C A PUR RN SCAR #rid, (HETHAPITE S e 45 AN
g TR (R 2 b “FERERE) BELZPURIEN RS, BEABUE IR PR
A S YR AT LUK I B P ERE AR, BEABTIE R IPUN . X EegE R, Wiz SR E G
HRE T 1) T 7 g K s Ak i R, R 5 ORIETED 54 (GEE) Z IR R %,

X H 15 M NEMGINFE G, NG EIE A T R R E IR 54, i =2
T U - (ERD 36, mthrp B 2 AR 32 G I IRGURIE 0y G/ BRI KR,
1994), St , B 5 H % E 30 0 2 AR ST 36 KR 38 R ELL . A5 BE 2% K Flor
(1942) $EH T “FERIXFIER” . FLEEAM AN AWK 2 B0 F P E B 190 54
o I ORI AR ) T B 5 (OO ESE N, 3 MR R B — AN |l . AR, BEEWFSCIRBRA N,
HHERINE]: HWIREAACTIE A e SR EE—FhIEAH LBk B X L2 Bl J5d,  Ti 75 EE 2 Ph s
FNAAB P R E F A i — o I i i

e G IPURIEIRHLEI A S PIvEIE NG 56, IR Z P BNLHEIZE A 1 45 50 . ReAt i 21
CAIPUREE R IbRic, (H P S 4 0 “Hk” IR, HLER G PURIER, HILAR
W “81 AN BEN LR EEN, UGS AR AL s, 4 R R I KT, Bz
PURSER (208, BEARDTIE AR I POR ISR SEHEE G P AU S A SN, E M
A PR E PSSR, X ] BRI S B A R R PRI BE N o IXANENE A R Tt —
RIS 1T BE PR K) SCAR Fric, XCRILGUH (K705 M 1% HAT A BieESE R . 355 (2008)
WFEE RAENT . vh PR SE 5 Co-2 JE R LUK R &5 3L K] Co-4° /Co-5/Co-7 J¢ Co-4° [Co-9 [FIff it Ui
TP . XSG AR T3 XILRES SGPUR B R TAE R A Co-2 PLiEti, JERAAR
FIRIPOREEIN, B R A PURIER P A PURIE R A, 7l S5 S .
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