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Genetic diversity analysis of common bean germplasms

based on SSR molecular markers

2 % & 2
XIA Chun-yang DU Ji-dao
T S

LI Ming WU Hong-bin

ZHANG Qi
GBI N — 4R B Rk % Bt

R &
HAN Yi-qiang

Ko

7 A
SUN Hao-yue
T &K

YU Sheng-long

JHEAEIT KR 163319)

(College of Agriculture, Heilongjiang Bayi Agricultural University, Daqging . Heilongjiang 163319, China)

FE 32 5 SSR-PCR R B4k % 2 69 4 X & #F B 7t R 2
TR S AWM, A A UPGMA & #4738 K 54 &
£ AR 5. 17 37 SSR AFie 4w 3K A3 F 12 K F 45 &
55 AN B 2~5 A, T 3 A 2t 8] 4R4E 3.24 A5 17 ﬁ'
IIMes 5 XM EHKITAZART 47 10000, 4R
BRFESATER MM B GG R H(GS)EF LR
0.392~0.963, F 3918 0.659; /£ i 5 484 % 4 0.67 K -F
RO RKE/THHAIA AL HALEX 2 A
RS HREFE .

KR 58 K 2 SSRATIT A S H B

Abstract; The genetic diversity of 69 common bean germplasm
resources was analyzed by SSR-PCR reaction system, and cluster
analysis was carried out by UPGMA method. Seventeen pairs of
SSR markers were detected and 55 allelic mutation loci were ob-
tained, ranging from 2 to 5, with an average of 3.24 markers per
pair. Seventeen pairs of primers had 17 polymorphic loci with
100% polymorphism. According to the cluster analysis results,
the genetic similarity coefficient (GS) of the material ranged from
0.392 to 0.963, with an average of 0.659. 69 kinds of the beans
seeds were divided into four groups at the genetic similarity coef-
ficient of 0.67. This study inclined that the genetic diversity of
kidney bean germplasm was rich.
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BN A ERZHBERAMNETHEIEEDZ
— 00 R 3R T 22 5 0 TS AT A T B R A
A AR IRE) AR R AT B S . W SR SR
HEEBEE RN 17%~23% 8l &N 1.3% ~2.6%,
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A9 B AT 45 4 p B A
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HEFREWRIATRE . R H 2 KBS 34
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WREGY RS NTEE MR A 5 TFhRid
DNA JK V-8 4% A48 5 1 B 2 )it B (19 DNA fRic £ A 40
TR B8 &2 5 1) (SSR) (Bl AIL Y™ 14 2 25 DNA(RAPD) . %
KIF AR (EST Y 3% | Bt 2 35t (AFLP) (fij s & 7
Hb#ic (ISSR) A% 1 8 £ 25 1 (SNP) 4§ 4 F At i £ R
AWHIN A, C R ARRED FEGHO A RANES
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SSR HA LBk =& i 2 80w B e v, Y
BRSO AT L S T AT s R 3R 0 RO U
F SSR 43 b i %k 3% T HEAT 38 4% 2B 1 4 A . 43 B AH 3¢
K AT 40 U 388 1% 06 R A B T3 T 00 R TR 4 4
AR AR . HAT SSR 4 TARicH AR 8z M
FFARRET ONETT E R R EAEY . kR T
BT SSR ARICH AXS 377 3 3R L HAT T 8t % Z AT
LA, I R T 43 7 AR 1C B AR X 3 3R LR R
FEWHEATHAL 2 R 52 3R 0T DNA JKF 1y 3345 22 5
5t A5 G548 L 43 BT 7 388 3 520 JOT 9% U 01 35 1% 2 AR M T R
JE DR AP 38 SR BB U R A AU TR T 2 AR BRI AR
1 #Me 5%
L1 k4wt

B (IR 1)« B G AR AR O Al o 55 57
1.2 EEFEEEA DNA I N

30 S LA A A R MO IR KR 3 i
F ok A CTAB & $E B 20 DNA, Il B B R (H 52 T4
SO 1.0 96 1) Bat Hi b U6 JC ¥ T ARG I B DNAL ) 2t RV
BE . WeBERBEE 100 ng/pl, —20 CTHH.
1.3 5|#igit fnisik

32 XIS WS ok (15 — 16 ]33t DL & il ok
S 20 DNA SR #EAT PCR 9731, DU I M L 2 2544
W7 RS A A SSR B IE I OB .
1.3.1 PCR ¥4

(1) PCR JZ Bifhk % : Taq i (1.25 U) 0.1 pL,1.6 uL
dNTP (2.5 mmol/L),1 pL #ifk DNA(100 ng/pl) .1 L
FLVF#BI4 (10 pmol/L) .2 pl 10 X Taq Buffer, i # 4
KA A BIRN S 2 20 L,

EEM%E . ETSSROFRIEMNEBEREMRBEECSHEST

(2) PCR Y 7. 94 °C WA 2 min; 94 °C A8 ¢
30 s K 4B 25 51 PR SR BE S M 30 s, AR EE 72 °C A fif
40 s, E 30 MEIF s 28 72 CHEAH 7 min,
1.3.2 § 3R R IR T 4 Tk g OB TG R VK AR K
N B, Tk 45 B X6 JC 2 SR a0 A DR S A e A U

(1) - 8 0 1 78 M 3 TR 4 Tk i 98 Jie - o7 1k H B0
S RREART EHREG 15 h AL,

(2) HLTK i IR B B A AR R T S TR
170 W {6 Ty # B 3k . i #1910 min, 5 — M EEFL S A
5 pL BESh . HLIK 2 ho BUUKGS G /N0 4 TF B I AR

(3) BE:50% /K ZME+2% kB, Rix %3
3 min,

() P ZE AR K PO EYE 1 W A 15 s,

(5) B5%:1.6% NaOH+0 4% %, Rk 23
FEERWHIAOLE S HEEA,
L4 HBIERMGEI N

KAFHEW L FEILEWRE FEFOERN.H
Wik 1, Kl ich 0. JH PopGene32vl.32 3k {1+ 5 4
SSR 5| ¥y iy S FE . 2 B MAE B & & {H (PIC) | Shan-
non’s ZREPESE R, T NT-SYS 22 5 A a] 1 48 1 2 %4
Fe - 375 CUPGMA) #E AT 52 43 H - 4 il 7o ) 07 5 2%
KRBLEMARE .
2 Hi A
2.1 SSR#RrEEHESI WML

FIF 69 4y 38 =% & Fp T % IR M ORE T 32 %t SSR 514
AT 2 A PR & H AT 17 W S5 . 2 b
RS AR e M AR SSR I F X 69 44 3 58 3% B A R
PR AT L ZREE S BT, 51 BM170 (1) PAGE Hi ik
BORE A 1,

K1 69 Mtk s

Table 1 69 common beans test materials

W5 2 s 4 W5 4 ERe] 2
1 2T AR 19 Y10Y14 37 152Y-033 55 =T
2 CX72-1 20 B2535 Y30 38 HELET YS0 56 EIZIT Y63
3 ST Y124 21 Jb [ 2L 39 INBZER Y98 57 LUYiE=Ne)
4 B3 e 22 [Ee) 40 BIRZ=G 58 £ |
5 kT 23 M Y135 41 MIET Y94 59 GHR1302
6 BUAbE A 24 ® 42 MERAZED 60 AR P Y96
7 AN 25 R AL 43 GHR1302 61 HHLLO/NE
8 22T Y120 26 i as 44 R F1767 62 INEREARBED
9 KiZazxEg 27 JL=—% % 45 FAW 204 63 GKUS01
10 5 59 s 28 HET 46 AR 64 HET
11 CX50 29 JoRL 47 5 3354 65 30
12 HHLBEE 30 [RESLEAWE35) 48 HiE s 66 Bk 30
13 G % 31 HHLA/NE 49 IHAE & Y138 67 maz1s
14 H/hE 32 RIEE 50 k=105 68 NAZEE
15 PRIV = 33 o210 & 51 Mg Y135 69 Jp 28
16 DQO1 34 HolRET 52 il
17 R A AR 35 WA Y52 53 i Ep
18 ML 36 Ll 54 AR XS

233



234

£ E# COLUMN FOR CONFERENCE (2019 EBRZE = IRt ix)

2.2 LEFEMREMNBEESHEEIN

FIH PopGene32v1.32 B XF 69 4 4 8 32 T Fh it 5%
BTG 2R ILR 2. K28 AMa RN,
17 %f SSR 53T FAG I 5K 45 55 i 48 5 o #8554~ AR R 2~
5 AN 2 4 XA I B AR AT 3.24 4. P ARiC BM143,
BM141 £ 0 2] #4948 5 A0 S 80 i 8 5 A8 AR T
BM183.DH2 K i) 3 (1425 5 0 (5 B0 A 2 A, Hi 4y
FRic B RIS 3~4 ANAE AL, 17 B E E A
EEL7T A 2B E S 100%517 X SSR FRiC A K
SR EE L (ne) A F 1.417 5 3.805 ZJa], -5 2.347; W1
W25 A7 HE AL (na) A T 2 5 5 Z[A] 5 Shannon (D) 48 %745 5
A 0.566~1.360,°F1 0.912; K i (Nm) 4 F0.030
55 1.098 ZJi] . 745 0.255. 2= B 838 3¢ o b o 5% i ] A8
FER KRG KRBT G F 5B fE 2.
23 OMEEXEMRABRNEEIN
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WA B HAMIR N 1~69 S HF K
B 1 5l4 BML70 #F 69 4538 5% M4 DNA # 5 25 R
Figure 1 DNA amplification results of 69 common

kidney bean materials by primers BM170

7R (B 2) 69 173 3 S BB R ] 4716 35 A 7] 2 B2 1Y 38t 1%
25, BRI g R AT LT R B (GS) L S
0.392~0.963,F-XJ{H N 0.659; H i 4 %7 5 1) Bk & ) A0 2
5 60 BRI Y96 (AL GG AR 8Lk AR s R 0,963,
BEWIE 13 4R E] 552 2% OC R 3T HOk g 5 o8 11 A 28 1Y
BB CX50 L7825 5 e 45 9 16 A 18 {9448 DQOL A

2.3.1 WHFREFFEEMN GS WA GS AL HAEE S OC R MR BT L 8 A AE R KN 0.960. 3
F2 EHFSSRIFIEH I BEREMRMBEESHEEDN
Table 2 Genetic diversity indicators of 69 kidney bean germplasm materials based on SSR markers
Locus GIE7121) na ne 1 Nm
BM156 F:.CTTGTTCCACCTCCCATCATAGC s 2,558 4 1.068 8 0.604 1
’ R: TGCTTGCATCTCAGCCAGAATC Y ’ ’
F:AGCCAGGTGCAAGACCTTAG
BM170 3 2.466 6 0.986 7 0.290 3
R: AGATAGGGAGCTGGTGGTAGC
F:CTCAAATCTATTCACTGGTCAGC N
BM183 . 2 1.895 1 0.665 2 0.030 7
R: TCTTACAGCCTTGCAGACATC
BM154 F.: TCTTGCGACCGAGCTTCTCC 3 1.417 3 0.565 & 0.166 4
7 R.CTGAATCTGAGGAACGATGACCAG ‘ e :
F:GGGAAATGAACAGAGGAAA
BM143 e A 5 2.897 7 1.284 6 0.783 9
R:ATGTTGGGAACTTTTAGTGTG
F:CCACCACAAGGAGAAGCAAC
BM164 2 1.931 4 0.675 3 0.100 7
R:ACCATTCAGGCCGATACTCC
F:ATGCTGCGAGTTAATGATCG
BM181 3 1.788 1 0.782 6 0.246 3
R: TGAGGAGCAAACAGATGAGG
DH2 F:AAAATCCACACCACCTTTGG 9 1.991 7 0.691 1 0.049 3
R: TGCACTAAGGAGGAGTTCCA ’ ’ ’ ’
BM213 F:AACCCTAAGCTTCACGCATTTG 9 1,778 5 0.629 5 1.098 1
b R:GAGAGATTGACGACGGTTT ’
F:CGAAGTGTTTGTGGGATGAG _
DH1 3 2.268 2 0.913 3 0.065 1
R:ATGCGCAATAAGGAGGTTGA
F.CGTGCTTGGCGAATAGCTTTG _
BM160 4 3.805 4 1.360 7 0.442 5
R:CGCGGTTCTGATCGTGACTTC
DHS F.:ACGTTTCCTCGTTTTTCAGC 5 1.974 7 0.737 8 0.929 4
R: TCGAAACAGGGGAACTTCTT
F: TGAGGAGGAACAATGGTGGC
BM141 5 3.471 5 1.331 0 0.394 1
R:CTCACAAACCACAACGCACC
F:GAGTGCGGAAGCGAGTAGAG
GATS91 3 1.838 6 0.788 1 0.433 9
R: TCCGTGTTCCTCTGTCTGTG
PUV18791 F:GGEAGGGTAGGGAAGCAGTG 4 3.231 4 1.252 9 0.695 9
R:GCGAACCACGTTCATGAATGA 7 Y
F:AACTAACCTCATACGACATGAAA
BM53 S e 3 2.642 1 1.030 6 0.150 6
R:AATGCTTGCACTAGGGAGTT
F: TTAGCAATACCGCCATGAG
BM139 O, 3 1.942 8 0.738 0 0.131 9
R:ACTGTAGCTCAAACAGGGCAC
S 3.176 5 2.347 0 0.911 9 0.255 4
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Figure 2

HH DAL AR R SR 2 58 B R o R R AR A SR AR B T
dla. Hihgs 4 MR 3 5 M5 43 1) GHRI1302 [f]
AL AL 2 B i/ 0,392, U B ax S8 b ) ] S 2 ¢ &
I ok S 8 B9S2 T Y120 Fl g5 45 B9 £ 46 1 1]
B 38 AL AR DL 2R B0y 0,393 P 3 3% 4 ¢ 2 L FH X 50
DA 30 0 25 6 FR B0 1 bR W I AR OF AR B IS 2 S A A
ML LL 69 138 5AZ O BT M R IR 1 38 12 AH D1 &R 5K
fic UPGMA 3L 4T I8 (1l 2) . SSR HRic REAR 47 M
X 43 69 173 3% T2 B0 b RE 72 358 4% AR L R 4 0.60 7K P [f%
69 (TR F AR AP B AR E SRS H
1.7.19 55 27 3R & 78 AL AH L R 4 0.67 KF 143 R
LIIWAWARE S5 T WA S S R 19.26.53 1)
Y10Y14 B G RBED : 58 T WA B & 95 1
MER G 24 G MR, F AR THS N 2.3.6 %
TEVI Y 42 3 BORL s 76 358 AR BLPE R %K 0.67 ZKF | X 4R
LI WG 235 56 1T W20 AL 56 4 5 43.52 19 GHR1302,
ST I WA kL 55 TT A BE A 3 45 40.68.64 19
MRET N ET EE 5 40 SRR, R W8 a3
SR E e 2T E
2.3.2 SSRARiC EAARRA T 8 i E A BR A HT I XT
ARILIKI69 3 A4 kL SSR A ic BOHE 47 28 43 14569 1y
AR RE . HAN T GS By R A48 R I A —
B, WHE 3,
3 Hik

I R IO 8 17 X SSR AR 51 # X 69 1 3% i 38 o
TP SRR AT R Z AT B2 B T8 R BoR
17 %t SSR 1) 22 75 M A7 5 B0 S 1 45 03 48 5437 25343 5
17.00 .3.244, ZATEH 2 & 1 100 %0 5 743 250 55 o 3k PR 4K

Cluster analysis of 69 common kidney bean germplasms constructed according to SSR
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HLPE R B (GS) 78 7 i Hl o 0,392~ 0.963, F B {5
0.659, TE AL AR L B $ 0.60 /K ¥ _E2¥f 69 4328 G Fh 1 41
B R P ILTE 8 I8 AL A LR H 0,67 Ak P A AL T 8 3%
Gy A TR, R EEREMERE S ER.
Ja SR HEAT R T A 3 SR T Al 23 B0 I AT ) T
T 3R T T B A AL A 38 A% 2 R O3 AT O A DR AR
TE ity ol 5 2 L O W A AR )
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