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Abstract: In this study, 22 main agronomic characters and eight simple sequence repeat (SSR) markers were used to
study and analyze the genetic diversity of 57 broad been germplasm resources collected in the third national investigation and
collection of agricultural germplasm resources. The results showed that the local broad bean germplasm resources in Jiangxi

province had rich genetic diversity, and the number of branches per plant and total pods were significantly negatively correla-

ted with the size of broad bean seeds. The 57 broad bean
Yoim B #8:2021-05-19 germplasm resources were divided into two categories by
EEWA A = WA [ A Yy TR 5 e 47 80 0 H cluster analysis, the group I had higher yield per plant and
(111721301354052138 ) ; VL.V4 4 5V 49y it 5 9% 18 % 5 10
g E A S B A I E (JXXTCX202101-02)

EE B A (1989-) , L TEVEm BN W+ DI BRRF O B, B ) ) ) ) )
T K i 2 B b e R RS, (Eemail) ers, including 49 polymorphic bands, with a polymorphism
xinjj2012@ 163.com, KRN IL RS —1E 5 rate of 75.38%. According to NTSYS cluster analysis, 57

could be used for high-yield breeding. A total of 65 clear
and identifiable bands were amplified by eight SSR mark-

WIEE . 1, (E-mail) ttjiejie2003@ 163.com broad bean germplasm resources could be divided into three
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groups at the genetic similarity coefficient of 0. 743. The germplasms from different sources in these groups were interlaced,

indicating that broad bean resources in Jiangxi were fully exchanged. Based on the above results, four excellent broad bean re-

sources with high yield, strong resistance, high calcium and high protein content were screened and could be used as breeding

materials for new varieties of broad bean. The research results can provide theoretical basis for the evaluation and utilization of

broad bean germplasm resources and the selection of parents for broad bean breeding.

Key words: Jiangxi; broad bean; germplasm resources; simple sequence repeats (SSR) ; genetic diversity
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Table 1 Varieties and the collection sites of broad bean germplasm resources

P G R SR

1 2017362218 Lo TR BMTEHELZES &SN
2 2017361343 &S VLV JLILTT B K B W S A R

3 2017361348 B VLVEA JULTT B K BLAT H 2 B LAY
4 2017363076 HISE S VLVEA JUTL T B B TS 1L & IR
5 2017361001 [ % VLV JUTT AT K AE B S IR AR Dby
6 2017361428 WA TLPE JUTT UK E B =32 B g I
7 2017363007 K TLVEAA M £ AL B IR 2 kiR
8 2017363166 PHERD TLVEAA M £ T AL EL I D BB A
9 2017363138 B e 35 VLVHA LT B B i g SCBALSE b
10 2017361048 A YLV JUTTTT K AE B =32 B S A
11 2017361021 i ITE 3 TLVEAE JUTTT K8 B =R B U LUk
12 2017362091 TRICA R VLA FART A H B4 ILBLAR TR
13 2017362239 B # TLVY A H AR o B B4 £ HER A
14 2017362008 PN E VLVEA JUTTTHTHR B B R & RpE R
15 2017363058 SR VLU B £ 1T HEAE BA Yk & SO R
16 2018362715 HIERY VLV EeifigE B kR & @ AER
17 2018362603 Pk 3 VLA BN T 24 E o e £ R Lk
18 2018362706 NI VLYY Eeifig B kR £ 3 LA
19 2018362663 FiE TLVHAE e i B I BB Uk
20 2018362580 A VLV M T 2% BAt S B b
21 2018361433 Ja s VLV BB L EME 2 5k
22 2018362467 M ERAE VLV & LT AR B 2w Bk
23 2018362476 E G EASs VLVYAE 7 2 2 A BATL 2 TR
24 2018363331 JE A VLV PeIH T 53 B AR LIRS R
25 2018363089 B VLG4 i N T B 4 T PR £ R A
26 2018362228 LA VLG N T 24 B 2 EE DR
27 2018362179 s VLG 7 2T A B ™ B R A
28 2018362139 Wil 5 VLVUAE 7 i et E 4 1 & iR
29 2018363693 MT&T TLVEAE B AR L onir & B N R
30 2018362091 I 4 VLVUA T 7 424 B A e B
31 2018361094 HHED TLVEAE T TR L B H A
32 2018361053 Wi % TLPEA JULTHTH B K BT D BB B AB R/N X
33 2018363731 WRE VLV BB AR BYi 2 FOIR R RN
34 2019363342 JIB A VLVHA BT s B i 2 BTk
35 2019361458 TR AT VLV BT Ls BT 2 R IE A
36 2019362007 W& VLVHA B T A3 T BRI
37 2019361403 EMED TLVHA AT e 5 LB A
38 2019361237 A TLPE e T B Al A s s A
39 2019363304 Helf A VLVG A4 B4 T A 5l EL R B AR I A
40 2019361431 b VLV BT s B 2 B b
41 2019361436 HARUE = VLVY A AT b B e SR
2 2019363420 P ) 4 VL VHA T TR 5% B = RS b

43 2019363328 i TN VLPE A B A T A 5 B HESR A TR A
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£E3R1 Continuedl

i 95 ZFR R

44 2019361309 AR VLTG5 T VL T AL X I AR B AT

45 2019361372 HEN A VLV 48 JE L T 4% VT DX YR AL I A

46 2019361348 HATEE YLV A4 VR TIT ARVLIX B 2R A R A

47 2019361418 Ui 5 A KL TLVHAE AT by BT AU R A
48 2019361451 GiE% KA VLA TR s B 2 300

49 2019363145 In] fH 7% 57 VLVEAE L 58T R0 B L3380 2 1) B

50 2019363149 gl A 5 TLPGA b6 6 B S N o e L A
51 2019361456 B R VLA FAR T s B & SR b

52 2019363264 PN &3 VL VHA B T s B IR R I A

53 P360423005 RARE LA LW T 8 B £ iR

54 P361130100 Rk 35 VLA i 28 BRI £ VT

55 P361130025 KA A 5L VLV L e 2RI B B A b

56 P361124105 R e YLPYAE b et Bl B RS I BRE WA

57 P360622020 R VLV A8 T VR T AV L B 2R bR A

*2 HEBEEESFTI(SSR)HSIHMES

Table 2 Sequence of simple sequence repeat (SSR) primers

BiLZE 1R ESIHFS (5—3") K51 RS (5'—3")
EST181 GAGAAAAGCGGCTGCTTAGA GCTGTCACCGAGAATGATGA

EST1280 TGCTGGAACAACAACCTGAA TGTGCACTCTCCGCATCTAC
SSR13683 AAATATGGGTTGGCGACTTG GAATTGACCATTGACTCTCTTCA
SSR760 GAATTTTCAAAACATGAGTCCCA CCGGATCTGAAAAGACTTGC
SSR13771 CACCCTTCTTGTTCCCTTTTT CCGGCGGAACTAGGTATCTT
SSR11052 TCCTCAAACATGCAGGACAG TTGTTCCGAGCAACAGTTTG
SSR10911 ACCACCTTCTGAGGAACAGC TTGTGCAAATATGACATTTTATTTAAG
EST1142 CCAAAGCAAACCCAACAAGT CCTTTGCTTCCAGATTCTCC

1.2.4 HE\ERLEAG T 5 K Excel 2003 it
B GLR IR BE i ZRRABAZE
FEVEFR B (H) 5%, Horh Z2 4 1 48 8CR H Shannon-
Wiener ?£[13]i+7§r , NI H = -Y P, xInP,, A, P,
FHEMIRE @ AR R BRI R RIS
K SPSS 19.0, AT LR Ward % (B 275
i),

SSR G Z A ORI AT, SR A5 U A
) PCR 257, N T3k, LA g 0, 454 1Y
100 1, R NTSYS 2.1 {45001 57 AR 4 S
JoT [) 11 35t 1% AR U 3R 5K, SR 2840 B i UPGMA
250 FH SHAN 2R IE

2 HR50Hr

21 REHRESHEEST

2.1.1  ERHHH X 5T R GRTEIRA 17
BOR PRI T o007, 45 SR LR 3 3k 4, RIE
FRAEE KT 1 B0 Gk 3 5 A F sy, Bt sk
RIKFN 73.174%, ERL5r 1 WARIE(EN 5. 040, 51
HRFEN 29. 650% , 2B 53 H Bk B JEB0AY A iE A
KA 0. 890, HVURA RO bk = i | SRk A A
Pk =, REAEAE 43 ) 0.882, 0.864, 0. 863,
0. 696, X LEHR 2352 Wi BARE ™= 1t T LASR 1 32 B2 R
HrE R, R 2 BIARAE(E A 3,001, 7 2251
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HRFN 17, 655% , ForpoRi & kL 58 92 58 | I K R
TR, 3 91 4 0. 820,0. 783 0. 482 .0. 616, ixX L&
# 5 A GHPRL KNG &, LA 2 Rl A s
LAY PRI 5 BRI ARSORR A RIORCER bk S B R
TEE ¥ R 5748, 43 531K —0. 066 . —0. 090 , —0. 129, i}
AR S RS A e Bk 2 B i e SRR R/
TAETE T 2 SR AT AU /57 77 SRR AR A
EAEERE, FERUAT 3 MRRIE(E Y 1. 636, J7 22 BTk
R 9. 625% , LI R ALK I 2 R
BRRLEL WIAE T WITET A7, AR MR B AR
(ERSESS SN SRE =N R ) | L SOk =i 7]
JoT A IR A B3 i, 00 46T 6 5 w0 T ALl R B
WS, AT 4 WRHIEIESS 1,540, J7 22 5Tk
FH9.057% , 5t F RS 4 MR KA ERE . F AL
535 BVFRRIEME R 1,222, 7 2 5T EkE R 7. 188% , Xf
FHSY 5 SR e AT I AL 5L, FROE(E
—0. 474, FAAEIT B AL AR B Bk 2 | Ay TR R R
K RLTE RLEER /N, SE At T R AT o BT AN E B, 3X
SEPRR o AR ST ASE AT RIURER SRR B TR R
Fra R RLTE RDJEEh R ) i, AR R IR Ak
A T R E I AR P OEAS T () B AR

2.1.2 AR SHMSA XT5T A E MY 22 4
FEAR LRI TIRAG SR T, SRR 5 R
6, 57 n#E G M BT RECH101.00~146. 00 d,
T RBCH 137.04 d; FHkE M 97.81 em,
FF5 0 51 BIRR iR (130. 00 em) |, P50 57 BBE
A (50. 00 em) 5 34 BpR BEECH 54. 37 4, F
VIR RigiCh 74. 44 K PR 508 61. 06 ¢,
JP45 0 10 [ BRRR = B /N (33,93 ), JP 5 R 55 1
FARBRORIERL | BRI B OR (FRBRORLECA 229. 00 K,
BARR RN 219.29 ) o 22 AN SRR AE A W) R B
()7 7E I f 22 57 35t A% Z FEPE AR 2R 0. 356 ~ 2. 046,
R TE M)A ZREER R R, 2. 046, R (A5t %
ZREEFE RN, M 0,356, e d5 i3 2R R T B B
PRI AEL A BORE AR TER R R K
JETE RIS L TE R L Y 5t 1% 2 RE PR B = L 3B
FElR1. 867 ~2. 046, Ui BH A [F] A1 L 2 8] 1 77 i 22
AR, AT Ry i v A S o 0 YR B L T SR A
2.1.3 A TREBKRGRESH KA Ward RS
RIS RAERPIRE, B 1 AT LA 57
SRR AT A3 A 2 KRR, Hrp A [ R 17
YRR TR, 30> FSHE Y 32 SRR S SR o BB

Z BT RRE (R T) . BRILZAN 5 T KRR T
ORI Ry EAR G AR S SREES SUN | S
FEAL 40 AT B8 U, o B AR BT BE R Y 70. 2%
XA SEREAY FE BFAE S BRAR R R D | B
B, HAGTHE AR (0 5 (o 5 A A i 1 ARk

x3 STHEEMRFEHEEROERS S

Table 3 Principal component analysis of quantitative characters of

57 broad bean germplasm resources

F RIS

PR

1 2 3 4 5
HEH REL -0.064  0.408 0.573 0.022  0.256
HIFETAL 0.459 0316 0.317 0.416 -0.106
BALTIEEL -0.070  0.433 0311  -0.194 -0.474
I ZE TR -0.409  0.131  -0.343 0.554 -0.190
WAL 0.150  0.213 0.661 0.479 -0.111
B 0.696  0.006 —0.106 0.367 -0.467
ARk AR 0.863 -0.066 -0.193 -0.029 0.107
AR 0.882 -0.090 -0.145 -0.064 0.129
bk IR 0.890 -0.129 -0.140 -0.097 0.110
PR AL 0.587  0.013 0.487  -0.281  0.209
ARk 0.864  0.149 0.032  -0.140  0.061
ESN 0.645  0.482 -0.225 0.086 -0.058
By -0.282  0.616  -0.029 0.100 -0.460
LIRS -0.201  0.820 -0.299  -0.106 -0.025
b A -0.192  0.783  -0.163 -0.039 -0.284
AL 0.165 -0.236 -0.125 0.714 -0.426
HRLF 0.376  0.694 -0.214 -0.065 -0.298

R4 STHEREMRFRYEMRNER M HEES THKE
Table 4 Principal component eigenvalues and contribution rates of
quantitative characters of 57 broad bean germplasm re-

sources

EH HEAER SRR
1 5.040 29.650 29.650
2 3.001 17.655 47.305
3 1.636 9.625 56.929
4 1.540 9.057 65.989
5 1.222 7.188 73.174
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Table 5 Diversity analysis of quantitative characters in 57 broad bean germplasm resources

PR RME fe/IMHE M bR RBRE (%) BUEZREREE
HEFHRE() 146.00 101.00 137.04 6.23 4.55 1.554
WAL (em) 7.00 4.00 5.21 0.82 15.70 1.179
BAETFIEE( ) 5.00 3.00 3.91 0.54 13.90 0.803
e 2B (AN) 24.00 15.00 18.46 2.32 12.55 1.910
WIFENL (em) 7.00 4.00 5.82 0.78 13.43 1.225
B (em) 130.00 50.00 97.81 16.65 17.03 1.722
HRRG R 21.00 3.00 10.79 4.56 42.25 1.903
FHBEL(A) 20.00 3.00 10.31 431 41.83 1.960
BRI 118.22 10.00 54.37 24.24 44.59 1.961
FRBRRIE ChE) 229.00 20.00 74.44 35.80 53.17 1.869
Hbk it (g) 219.29 33.93 61.06 27.77 45.48 1.507
JéK: (em) 9.58 4.83 7.29 0.86 11.80 1.932
JETE (cm) 2.08 1.16 1.44 0.17 11.50 1.883
KA (em) 2.11 1.34 1.55 0.13 8.59 1.867
ALFE (em) 1.43 0.97 1.14 0.10 8.84 2.046
HIJE (em) 0.72 0.46 0.60 0.05 7.63 1.976
FRLTAR (g) 128.65 35.20 67.56 14.85 21.98 1.703

F6 5THEREMRETEREMEIRN S SR
Table 6 Diversity index of quality traits in 57 broad bean germplasm resources
LN S BL L FEURE () /R ] AL ZREMEFR B
e F(3/5%) AL (34/60% ) 247(20/35%) 0.831
i IR (15/26% ) kiR (38/67%) R (4/7%) 0.808
RIE AEE(11/19%) IR (38/67%) MR (1/2%) [ (7/12%) 0.916
b RN 5 (3/5%) WLk (52/91%) 2 (2/3%) 0.356
JiF 5 (50/88%) H(7/12%) 0.372

2.2 ET SSR HFHricHimE S M S T

2.2.1 SSR AFiTegiitE S AR SAT 8 XTI
YIxE 57 A SRP SRR IR AR T4 R, e
65 FIB M AT UM B 4547, b 228 &l A 49 4%,
ZAFN T5.38% ,8 XL WY HE I  BER 2 4R
H1I7E200~750 bp (1 2) . &1~ SSR s 2 E(FE
EE(PIC) }0.42~0. 84 ,F1) PIC }3 0.69( £ 8),
FHX 8 XL H I EA F &1y 280, nf Tt
AT EH L ZREE ST .

2.2.2 SSR AFILWIR E A I NTSYS 2.1 X Hijk

T AT IR AT, A9 B R EMPIRE (B 3) . A
3 AL, 57 1 A v 0T 9% Y 35t 1% AH DL R 4K
“40.480~0. 980, H.rf1J¥ 5 R 16 A AN T 575
Sk 56 1A 5P B 22 R] 1) 35 AL AL R AR N, N
0. 480, FHHIX 2 73 A% 17 T 9% 15 (8] 1) 55 2% 6 R
I P50 44 (3R GRS TS O 49 1 A& SR
s AL AR PE R &R K, o 0. 980, KX 2 iy 4
SRR BT R IR R AR OC R Ol . TR AT R AL
4 0. 743 Ab K 57 3 A AR 4 N 3 KR SETE,
55 T RBHLTE 48 (A T AP BT R, 55 T R
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1~57: FF5R1~57 () 57 0y % SRR,
E1 57T REEMRAFETRERREERKHBESITER
Fig.1 Dendrogram of 57 broad bean germplasm resources

based on agronomic and quality traits

x7 E1 IXHPEEMRARERNEHRA
Table 7 Average performance of quality traits of broad bean in

groups I and I

g EVROVRERC ARCHEC BRSERC SRARREC bkt
- 0 I T GO NN € 3 (8)

I 13.33 12.80 73.68 117.33 80.14

I 9.24 8.84 44.90 57.18 47.44

23 IIHAAEEMEMRERNEZE

HRAE LA 1 45 5 | TR B &5 A & 20 BT L o
B PRI AR AT IR AL B VA, I 5T 0 RS v
TR 4 SRR, TR G (CREF TN
29, B 4A) TOTAEELIRME & B S ARAE i Fh B i) 2R
FBT & B B i, 3K 29.5%, 3 B8 A A
(1.820 g/kg) , EFFw , BT & B & T 9
TIME G CRIEF S K 41, 8 4B) T b By a4l
VLIRS SRR R BFE &, 250, PR AR B8 i, Xt
IRBER I BTEAR G, KR BT 5% , BLR i R 2
T, JH A A 5 5% 0 04 96 2R R 10% ~ 40% , AT VE R T
M EPUE S R T E MR SR CRETS
5, B 4C) FaMEE SRR M4 b R4 % R
R BRI E I AL e H R TR R
N T PR, AT R OO BT kA A B CRE Y
54 55, E 4D) TR B K SR A R OR R %R
JEHAEZ 456 R PR PR, Rk
KigIk 220 ki, Bkk = IA 219. 29 g, ATAE AR AL
S A G B AL

®8 HHBESRFTI(SSR)SIWHHER
Table 8 Results of SSR primer amplification

e THE ZER Z&M ZAEA
WORS mm (k) AWE(K) WBI(%)  HR(PIC)
EST181 9 7 77.78 0.78
EST1280 11 9 81.82 0.67
SSR13683 9 6 66.67 0.59
SSR760 5 4 80.00 0.42
SSR13771 8 5 62.50 0.70
SSR11052 7 5 71.42 0.76
SSR10911 9 8 88.89 0.84
EST1142 7 5 71.43 0.75
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M123456789101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657

600 bp

200 bp

M:DL 50 bp DNA marker;1~57: 54 1~57 89 57 )y & SRR IR,
B2 5141 EST1280 #9 PCR # 45 R
Fig.2 The PCR amplification of primer EST1280

N
5]

| 5
i 8

L 1 1 1 J 16
0.710 0.780 0.850 0.920 0.990
B AL 2L

1~57 %50 1~57 1Y 57 & G Rl F IR,
3 STHEEMRRRNEZERY FIRCREIWER

Fig.3 Cluster dendrogram of single nucleotide molecular marker in 57 broad bean germplasm resources
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