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Genetic Diversity Analysis and SSR Markers Fingerprint Construction
of Vegetable Soybean Varieties in Fujian Province
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Abstract: In this study, genetic diversity analysis and the construction of a molecular fingerprinting map
were performed for 22 vegetable soybean varieties approved in Fujian province from 2003 to 2022, basing on 26
phenotypic traits and 30 pairs of SSR molecular markers. The results revealed there exhibited 16 types of
variations in the seven qualitative traits among the 22 vegetable soybean varieties, with an average diversity
index of 0.494. The variation coefficients of the 19 quantitative traits ranged from 3.44% to 50.60%, with an
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average diversity index of 1.934, indicating rich phenotypic genetic diversity. A total of 122 alleles were detected
with 30 pairs of SSR molecular markers, the average number of alleles and effective number of alleles were
4.0667 and 2.7013. The average Nei’ s gene diversity index was 0.5691, and the average Shannon’s
polymorphism information index was 1.0479. The polymorphism information content varied from 0.0830 to
0.7319, with an average of 0.5262. The Satt184 maker demonstrated the highest polymorphism information
content. The genetic similarity coefficient among the 22 varieties ranged from 0.3301 to 1.0000, with an average
of 0.6341. The highest genetic similarity coefficient was observed between Huxuan 23-9 and Maodou 389,
whereas the lowest coefficient was found between Qingshu No.6 and Mindou No. 1. Cluster analysis showed that
the 22 vegetable soybean cultivars were classified into three groups based on phenotypic characters and
molecular markers. Mindou No. 1 was classified into a separate group using both methods, indicating that it
would have significant differences from other cultivars in both phenotypic traits and genetic background, making
it suitable as a parental linefor hybridization. Considering the principles of uniform chromosomal distribution,
distinct band patterns, and rich polymorphism, nine SSR makers (Satt197, Satt442, Satt268, Satt005,
Satt431, Satt334, Satt556, Sat 112 and Satt487) were selected to construct the molecular fingerprint map of the
22 vegetable soybean varieties approved in Fujian province. With these primer combination, 19 out of the 22
varieties could be distinguished, except for Huxuan 23-9, Maodou 389 and Zhexian No.10. The findings would
provide a scientific foundation for the efficient utilization of vegetable soybean germplasm resources and
breeding in Fujian province. This would also contribute to the differentiation and preservation of approved
varieties.

Key words: vegetable soybean; molecular marker; genetic diversity ; fingerprint
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Table 1 Sources of 22 vegetable soybean varieties registrated in Fujian province
e AR o i SEAKR LR
No. Variety name Approved No. Parental origin Breeding institution
1 EHT5 i) 7 52003001 ERCE=Eib HREEAE PR BB BT AR T S
2 £ 52808 I #7 5. 2003002 [ERcEpibi HREB LB BT AR S
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8 E389 ] 1 52012001 £ 35/E 5 2808 Tt T A T A R AT T i TR A Bl
9 ] 7 65 ] # 572013001 W28 18/ 5 15 TR LR B E BT
10 Hike ] 7 . 2013002 AVR-3/VS96-7 Fifg Al BR B el S5 T
11 HE 105 ] 57 2014002 GAEE/THAS VLI RAAL 7 B ST T BT
12 Wi 105 I 77 7. 2015004 i 25 4074/ 99009 LA PR B 5 AR IR B
13 E N 4 B 5520180001 (2676/2698)F,/(2679/2680)F, RSN
14 #5745 4 H 520180002 Pl 55/ T 95 fE A AN B B EIE T T
15 ML 15 [iE] 7 5. 20180003 i 98002/ 88005-7 HH TR =T i
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18 #7105 ] H 520210001 Pehit 55/K F 72-2 TR AR BV E PRI T BT
19 ML 55 ) B 520220003 7 98002/ 7. 389 OB ABFT B
20 K29 iy H 520210002 P 65 /38 K 10-332 ERGES TN
21 ] 7 12 i) 17 . 20220001 Wit .3 5/K F 77-1 TR AR BV E R T BT
22 i) 513 i . 20220002 Wil 12538k 18 fRdA RV R B E IS T
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Table 3 Information for 44 pairs of SSR primers

LA S S 26 45
®2 BREMKRE
Table 2 Assignment of values to qualitative traits
LN VK {E
Traits Assignment of values
425, SSC fa=1,%8@=2
- LS WlEI=1, D15 =2
1 FC M=1,%=2
i (1, sC Wagk=1, 1k =2
i €1 HC Tofo=1,%35=2, IRM=3 , i B=4
HeR PT =1, i sloi=2
J PS =1, hia) B=2

SSC: Seedling stem color; LS: Leaf shape; FC: Flower color; SC:
Seed color; HC: Hulim color; PT: Plant type; PS: Pod shape; The

same as below

123 DNAWRE frHRKEAKEMWI—L
Ao SR AR IO H, #42 1E CTAB S $2 U DNA .

1.2.4 SSRE|#igit R iFiE 2% http://soybase.
org// A1 [ 5 ¥ F 1 Fl https : //www. ncbi. nlm. nih.
gov/H R G L IR , U 51 70 A 7E 20 S5 4 £ 4
H O HGE R 44 %5 SSRE 1172 (3£ 3) k47 2 A M5
Wi, A bl 2R TR 07 T e 5 e P Dk 25 S, DA o i i
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Bl NACE T 319 30 %5 5149, T e ghast AL et oy
Mo SSR B4R A 1 7 A= 1 AR A BRA 75 A o

Gk lﬁﬂi AREREN EmFIFEI(5-37) K5 IFE(57-3")

Primer ngil;iie Chromosome Forward primer sequence(5'-3") Reverse primer sequence(5'-3")
Satt300 Al GmO05 GCGCCCACACAACCTTTAATCTT GCGGCGACTGTTAACGTGTC
Satt429 A2 GmO08 GCGACCATCATCTAATCACAATCTACTA TCCCCATCATTTATCGAAAATAATAATT
Satt197 Bl Gmll CACTGCTTTTTCCCCTCTCT AAGATACCCCCAACATTATTTGTAA
Satt556 B2 Gml4 GCGATAAAACCCGATAAATAA GCGTTGTGCACCTTGTTTTCT
Satt100 C2 GmO06 ACCTCATTTTGGCATAAA TTGGAAAACAAGTAATAATAACA
Satt267 Dla GmO1 CCGGTCTGACCTATTCTCAT CACGGCGTATTTTTATTTTG
Satt005 DIb Gm02 TATCCTAGAGAAGAACTAAAAAA GTCGATTAGGCTTGAAATA
Satt514 D2 Gml7 GCGCCAACAAATCAAGTCAAGTAGAAAT GCGGTCATCTAATTAATCCCTTTTTGAA
Satt268 E Gml5 TCAGGGGTGGACCTATATAAAATA CAGTGGTGGCAGATGTAGAA
Satt334 F Gml3 GCGTTAAGAATGCATTTATGTTTAGTC GCGAGTTTTTGGTTGGATTGAGTTG
Satt191 G Gml8 CGCGATCATGTCTCTG GGGAGTTGGTGTTTTCTTGTG
Satt218 F Gml3 TCAATCAACAAAAACATAATTCTTC ATTTGTGTTTTGTTTTAGCTCTCTA




11 RS AR SR S 58 RIS A ZARPE M FI SSR FRiC TR &L K i f 2 2149
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514 Lizzi Retalk EEFIHFEI(5-3") BIEF1Hya(s'-3")
Primer aroup Chromosome Forward primer sequence(5’-3") Reverse primer sequence(5'-3")
Satt380 J Gml6 GCGAGTAACGGTCTTCTAACAAGGAAAG GCGTGCCCTTACTCTCAAAAAAAAA
Satt462 L Gm19 GCGGTCACGAATACAAGATAAATAATGC GCGTGCATGTCAGAAAAAATCTCTATAA
Satt588 K GmO09 GCTGCATATCCACTCTCATTGACT GAGCCAAAACCAAAGTGAAGAAC
Satt567 M GmO07 GGCTAACCCGCTCTATGT GGGCCATGCACCTGCTACT
Satt022 N GmO03 GGGGGATCTGATTGTATTTTACCT CGGGTTTCAAAAAACCATCCTTAC
Satt487 (6] Gm10 ATCACGGACCAGTTCATTTGA TGAACCGCGTATTCTTTTAATCT
Satt236 Al GmO05 GCGTGCTTCAAACCAACAAACAACTTA GCGGTTTGCAGTACGTACCTAAAATAGA
Satt453 B1 Gmll GCGGAAAAAAAACAATAAACAACA TAGTGGGGAAGGGAAGTTACC
Satt168 B2 Gml4 CGCTTGCCCAAAAATTAATAGTA CCATTCTCCAACCTCAATCTTATAT
Satt180 Cl GmO04 TCGCGTTTGTCAGC TTGATTGAAACCCAACTA
Satt092 D2 Gml17 AATTGAGTGAAACTTATAAGAATTAGTC AAATAAGTAGGATGCTTGACAAA
Sat_112 E Gml5 TGTGACAGTATACCGACATAATA CTACAAATAACATGAAATATAAGAAATA
Satt193 F Gml3 GCGTTTCGATAAAAATGTTACACCTC TGTTCGCATTATTGATCAAAAAT
Satt288 G Gml8 GCGGGGTGATTTAGTGTTTGACACCT GCGCTTATAATTAAGAGCAAAAGAAG
Satt442 H Gml2 CCTGGACTTGTTTGCTCATCAA GCGGTTCAAGGCTTCAAGTAGTCAC
Satt330 1 Gm20 GCGCCTCCATTCCACAACAAATA GCGGCATCCGTTTCTAAGATAGTTA
Satt431 J Gml6 GCGTGGCACCCTTGATAAATAA GCGCACGAAAGTTTTTCTGTAACA
Satt242 K Gm09 GCGTTGATCAGGTCGATTTTTATTTGT GCGAGTGCCAACTAACTACTTTTATGA
Satt373 L Gm19 TCCGCGAGATAAATTCGTAAAAT GGCCAGATACCCAAGTTGTACTTGT
Satt551 M GmO07 GAATATCACGCGAGAATTTTAC TATATGCGAACCCTCTTACAAT
Sat_084 N GmO03 AAAAAAGTATCCATGAAACAA TTGGGACCTTAGAAGCTA
Satt345 O Gml10 CCCCTATTTCAAGAGAATAAGGAA CCATGCTCTACATCTTCATCATC
Satt509 B1 Gmll GCGCTACCGTGTGGTGGTGTGCTACCT GCGCAAGTGGCCAGCTCATCTATT
Satt415 B1 Gmll GCGTCTCCCTTAATCTTCAAGC GCGTGTGACGGTTCAAAATGATAGTT
Satt271 DIb Gm02 GTTGCAGTTGTGCGTGGGAGAGAG GCGACATAGCTAATTAAGTAAGTT
Satt579 DIb Gm02 GCGATTGGTTATTCTGATTAAAT GCGGTTACGAAAATCGTAAATTGATG
Satt542 DIb Gm02 CACCAGCACAGAACAATCATTT CACGGTCTAACCTTTCCTTCTA
Satt600 DIb Gm02 GCGCAGGAAAAAAAAACGCTTTTATT GCGCAATCCACTAGGTGTTAAT
Satt216 DIb Gm02 TACCCTTAATCACCGGACAA AGGGAACTAACACATTTAATCATCA
Satt230 E GmO07 CCGTCACCGTTAATAAAATAGCAT CTCCCCCAAATTTAACCTTAAAGA
Satt548 Dla GmO1 GCGGGTTAAGTCTCCTTTTGAACA GCGCCAATTAAATCCATCATTAAATCAG
Satt184 Dla GmO1 GCGCTATGTAGATTATCCAAATTACGC GCCACTTACTGTTACTCAT

1.2.5 PCR ¥ &

K FH 10 uL PCR S W {4 £ : 2
Taq PCR Mix TR S uL, 2 pmol/L 1E | JZ 1151 4%
0.25 uL,DNA #i4% 0.5 pL,ddH,0 4 pL. § HEFEF -
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Table 4 Qualitative traits of 22 vegetable soybean varieties

alleles) . Nei's % [K £ #£ 1 45 %0 (He, Nei’s gene
diversity) . Shannon’s 2 2514155 575 8% (1, Shannon's
information index)"® , #| F§ PowerMarker % {41 2
SSR 73 FHric 2 5 E A7 B % & (PIC, polymorphism
information content) , #] F NTSYS pc 2.1 # {4 DICE
0 B OMORL ] Y 38t L AR DL &R %, 9F A SHAN
Clustering £ 8173 FOF- BB B 27 R 2%
O3 AR ERARIR IR, 7E Microsoft Excel 2019
BRAE AR A5 0717 A 2H R A 48 S0 G i 22 T 8 S
Kl

3 3 v [ ROl K EHE S 7 (http://202.127.42.
47:6010/SDSite/Home/Index ) F145 74 5 i Flt (1 & &
TR 22 133 IR LA T, F1 ] Microsoft
PowerPoint 2019 2l &% & .

2 HER55H

21 2MBEARERMREERSHEESN
XF 22 43 3 R EL R 7 A Bt PIR BE AT 23 B
(R 4), KO S0 H e BRIk, 5250

75 AP R A ENC] Y e Az, B PRA E3)7
No. Variety name SSC LS FC SC HC PT PS
1 BEHTS 1 1 1 1 1 1 1
2 £5.2808 2 1 2 2 1 2 2
3 i) & 15 1 1 1 2 2 2 2
4 EU3T 1 1 1 1 2 2 2
5 PiE23-9 1 1 1 1 2 1 1
6 i) & 55 1 1 1 1 2 2 1
7 XTSRS 1 2 1 1 2 1 1
8 £5.389 1 1 1 1 2 2 2
9 i) 57 65 1 1 1 1 2 2 1
10 Hhk6s 2 1 2 1 4 2 2
11 105 1 1 1 1 2 2 2
12 Wit 105 1 1 1 1 2 2 2
13 LK1 1 1 1 1 2 2 2
14 i) 1775 1 1 1 1 2 2 2
15 ML 15 1 1 1 1 2 2 2
16 MALF 618 1 1 1 2 3 2 2
17 i) 17945 2 1 2 1 2 2 1
18 ) 1045 2 1 2 1 2 2 1
19 MAEFE 55 1 1 1 1 1 2 1
20 ZK29 1 1 1 1 2 2 2
21 i8] 512 2 1 2 1 2 2 2
22 [ 513 1 1 1 1 2 2 2




114

AR AR R S E Al BRI % Z R A SSRARICHS STy i 2151
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RIBAREIRTE , 1 R B ETE s F s 8 LIRSk 688
(86.36%) , /b ¥ iR BT (4 5 bk A DL S B Oy &
(86.36%) ; JETE L [0] 78 = (63.64% ) , &5 H 45
2(36.36%) ; I (.22 IR H.(77.27%) , TLAIRZ,

x5 REMHREESHESHT

Table 5 Genetic diversity analysis of qualitative traits

W PRAIRAE AA 1 AR BT A i s PR
A 16 P 52, 22 By BRI H 3812 ZREPESR 2L
o 0.494, e Hp i (5 3804 Z2 RV B, 4 0.752,
FAAE 4 PRSI ST IR, i A% A4 B0
0.655 , 778 2 FfiAg 55 ST s Fopth ST e AR ARI A7 A8 2 Bl

=
LS

B ZREVEFS BN 0.185~0.536(F£5) .

PR S FECE Number of varieties BRUR 5347 (%) Frequency distribution AL SRR R
Traits 1 2 3 4 1 2 3 4 H
HIZE 5 SSC 17 5 - - 71.3 227 - - 0.536
LS 21 1 - - 95.5 4.5 - - 0.185
1et FC 17 5 - - 77.3 22.7 - - 0.536
iz 5 8C 19 3 - - 86.4 13.6 - - 0.398
Ji 1 HC 3 17 1 1 13.6 773 4.5 4.5 0.752
FEA PT 3 19 - - 13.6 86.4 - - 0.398
JEIE PS 8 14 - - 36.4 63.6 - - 0.655
- T

—: No data

A 1 XF 22 43 3% F K 5 A B PR R AT A b
(F6), & BHAS 5T 2500 3.44%~50.60% 2 [0] , )i
BH 22 oy PP AEAE A T A 2T B WL =k
SJEFFRNPARRREIER A A R A S R B K
T 209 , b BB AL FEE0 S R B K, R 50.60%
KM H B 5 R B AR, 22 43 3% F K 5 R H e
73~84 d, b 193 i FPR IS H %1<80 d, J& T Hr B2
ARl FERRTEVREOCHRIR ks B 2R
AT A BN RS JE 1 BE 178 57 R B KT 10%, b fe

&6 19 MHEMWRKBEESHES

Table 6 Genetic diversity analysis of 19 quantitative traits

FEK B M TE TE 1 AR 5 FR BOR X AN AR 10%.
FE 7= B MR T, Rz L AR E SRR L BARR S
R S IEBCR B AT ORI A S RO
109% , R R EE | B b E5OR BT o bR iS4 AR
SERBONE /N, BIHE 10% LR o BoE vk s 2 8¢
PEFE RO {E N 1.9340, XUKLIE R BGHR AL ZREMESS
A%, 4 1.5775 5 6 7 k: B 5 AL AR B
321871, DL EASIRIFRI 22 55 FH R &2 b Fl e
& B HA 5 W RALRE SRR 22 T

EE 2N SRR 2 AR5 R E(%) A S G Z AR EL
Quantitative traits Mean+SD cv Range H'
Wi H %4 (d)DH 77.95+2.68 3.44 73.00~84.00 1.8048
P (em)PH 29.89+5.61 18.78 23.58~45.92 1.6933
224 (mm)SD 6.2120.66 10.56 5.06~7.13 1.6974
FZETECNNMS 8.15£1.02 12.46 6.75~10.50 1.6805
A EBN 2.84+0.71 25.13 1.67~4.17 2.0476
&3 B (cm) PHB 6.59+1.27 19.30 4.58~10.33 1.8070
ZRLDL FARMETEEL NSP 23.33+4.54 19.45 17.33~33.33 2.1726
FRifEJEK (em)SPL 5.42+0.33 6.00 4.81~6.15 1.9639
PREFEDE (cm) SPW 1.38+0.06 428 1.29~1.51 2.0507
YR F NSPP 1.890.11 5.90 1.69~2.18 1.8833
it F ki (g )FWHG 71.19+4.95 6.95 60.66~82.62 2.1871
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6 (&)

FYEENERIN bR 5t (%) 7 S5 BUE SRR AL
Quantitative traits Mean+SD crv Range H'
BT sbnif 4L SPPK 349.55+25.96 7.43 290.00~398.00 2.0620
HAREYETE (g) PWPP 78.55+9.44 12.02 60.17~95.00 1.8964
PRk B IER PNPP 34.76+6.07 17.46 26.25~45.75 2.1520
HURRAT B4 NEPP 32.48+5.86 18.04 25.00~44.33 2.1282
PARERLIEE NEmPP 2.28+1.15 50.60 0.83~4.50 1.7810
B FE R NSSP 8.78+1.92 21.83 5.42~12.50 2.0238
BRLIEREL NDSP 18.99+5.49 28.93 12.25~30.42 1.5775
TRIIEHAL NTSP 4.68+2.09 44.58 1.75~10.67 2.1373

DH: Days of harvesting; PH: Plant height; SD: Stem diameter; NNMS: Number of nodes on main stem; EBN: Effective branch number; PHB:
Pod height at bottom; NSP: Number of standard pods; SPL: Standard pod length; SPW: Standard pod width; NSPP: Number of seed per pod;
FWHG: Fresh weight of 100 grains; SPPK: Standard pods per kg; PWPP: Pod weight per plant; PNPP: Pod number per plant; NEPP: Number of
effective pods per plant; NEmPP: Number of empty pods per plant; NSSP: Number of single-seeded pods; NDSP: Number of double-seeded pods;
NTSP: Number of triple-seeded pods; The same as below

22 R2HEAXRERMBESN SRR R AR R SRR, HErP 3 8

ST FRAWRRIA TR AR (81, AR SRR ST R DL A vl S bR B 3
TERR QIR 18 I, 22 (3 IR B A 3 R, & B A BB o 3 K i, LR S PRIR iR i
FREMRANERIDE IR 7. BEEEE 16 mbet,  ZREEaI S m )™ AT T R AU . SR f

AR 29 20
PR 12 21
B 75 14
AP 618 16
B 105 18
Mg 15 15

MZ 95 17

LLI_

BHETS 1

F£ 389 l
EH 2808 2 —
B 105 11

K11 13

MApE 55 19 |
M55 6

B 6 5 9 —J
Hk65 10

I3k 23-9 5

g1 5 7 J

Witk 105 12

P13 22

BH35 4

W 15 3

T T T T T T T T T T T T

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Wk FGFEES Euclidean distance
AT RER 1 R IE
Variety No. is the same as table 1; The same as below
1 EFREERHO2HERXERMHBLELSH

Fig. 1 Clustering analysis of 22 vegetable soybean varieties based on phenotypic traits
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Table 7 Phenotypic traits characteristic values of three groups in cluster analysis

LRI B Cluster

Phenotypic traits I I I
Kt H % (d)DH 77.90 78.40 76.00
P (em)PH 30.77 28.03 2525
251 (mm)SD 6.34 6.01 5.06
FZEHNNMS 8.26 771 8.58
HROIAE EBN 3.04 243 1.67
JRIER B (em)PHB 6.91 5.65 6.17
ZRILA FARMESEEL NSP 24.28 21.50 17.33
FrifEJé (em)SPL 5.36 5.73 4.81
FREIETE (cm) SPW 1.38 1.38 1.43
B SERIE NSPP 1.89 1.88 1.84
TR (g)FWHG 70.50 75.51 60.66
T SEbnif%L SPPK 357.81 313.40 398.00
HPRIEH (g) PWPP 80.25 76.77 60.17
bk B I PNPP 36.95 29.15 27.83
AP BOEE NEPP 34.45 27.33 26.83
FARRAL Y% NEmPP 2.50 1.82 1.00
BARIFERH NSSP 9.03 7.83 9.50
KCRLIEARAL NDSP 20.49 15.55 12.25
ZRIFEREU NTSP 4.89 3.94 5.08

TSy MOBE I RE 3 ERRAE D R H B R L A
HEE R e, B E b E dR iy, 2R URYER
BT SObR HE ISR HORLTER BT /N JR KT R
a1 S R A 28 R T e bR vEDE
Bk e G OR | RR S R AI, AREER d
SN, A A0 RO B AL e B R D, TR/ IVRE
INTE T
23 2R2MFEAXERAMMREERE XSS

X 22 47y 3% F R 3G it b e B MR A T B IR 380 XL
FEAR M AT , e RS PRR ) A7 A6 AN [R) R R R G
PEo SERANIE 2 R SR H 3005 2B AE e B 2
IEAHZE, 5 RO AR 3 IR A O s R 5 250
BROIAE IR B R UL E AR HETE R A
FAEADE, 5 2R RS R D IR A DG 2R
FLS578 RO R R DL BRvEIER  FARR I B
JERE A 2 TEAROC , 5 RURL IR B A i 2 1

ARG s 2B R DL AR v R S A i 2 T AR
K, SRR ARSI AR RO
TERH K s RO RS R bR v SR Rk
EANC ISR €3 EUETE NI PSR R 5SS N
RUREJERB | BRI T AE 0 28 IE AR O 5 IR e i JE
5T SRR 2 TG s R DL AR
BCSG FPRICH BRI BARAT SRR BURE 3E
SRR AN AR MESE K 5 B T se b e A
LA AR G, 5 R SR o TR O 5 A
HEIETE -5 M K (O RISTEATAE 0 5 H OGN s B T b
TEIE R B 1R B LR A S AT OG5 PR K
B PRI R B L TR O 5 BRI BRI
RSN R Z— , 5 R BRI SR R
KUK S R4 S 1 5 TE R O 5 B B S i LR
AREE VUKL I SRR R 35 TEAHOG ; Bk AT R4
8055 WORE IR AR 25 TE ARG 5 HOpRAt e B 5 18
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42087, M M 2.7013, P Nei’s [ ZFEMEFE
B0 0.5691, Shannon's Z & 1VE(E BI8BCE I E N
1.0479. 519 Z8PEAE B 5 AT 0.0830~0.7319,
3 L B B A 0.5262, b A 18 %5 [ 3%
MR EE 2R (ZEEFERE S E>0.5), U4 3 X5
WARZE(ZEHEE <025, 28 FE &=
T A Satt184(0.7319) o LA_b &% HE K BH i ik H
(5 | A 5 e ) 22 AP M A %

#irs pH o202 ({000 w0 | e e e .
204 SD 0.621 0.540 - = - - * -
FZEIH NWMS  -0.076 0461 0.346 - * % A 7
AR BN 0427 0614 0,693 0408 (10001 - o ox B « 000
JERE PHB 0125 0666 0.118 0.161 0340 11000 * l
R, EARAE M NSP 0415 0554 0668 0670 0762 0.131 000 [T = — 0.800
FREFEK SPL 0202 0010 0202 0001 0237 0238 0.004 [G00] 2 L 0.600
FMESESE SPY -0.044 0134 0188 0010 0.062 0.162 -0.110 0.1o1 [iG00] . .
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BPRIEE PWPP 0395 0484 0581 0506 (0716 0.124 [0:823] 0253 -0.205 0070- " " - 0.200
BHRZEH PNPP 0182 0321 0371 0427 0526 0294 0740 0228 0.184 0402 0580 oo = L 0000
AR RER NEPP 0198 0392 0.397 0476 0.564 0349 0.766 -0.215 -0.204 0.439 0.618 -- -
FARRAE IS NEmPP  -0.047 -0.306 -0.067 -0.170 -0.097 -0.226 0.003 -0.106 0.069 -0.114 -0.090 0.273 0.086 - o ok —-0.200
SRS NSSP 0355 -0.017 {0419 0067 0.128 0329 0.081 [0444] 0.081 0458 0.054 0421 0385 0258 1000 BN | L0400
XURISES Y NDSP 0368 0417 0498 0366 0.503 0315 0717 0.175 0317 0202 [0:599 0891 [935] -0.010 0224 {060
SRIFEEH NISP 0084 0028 0194 029 0362 0137 0.191 0236 0.124 0047 0118 0046 0038 0.051 0400 -0.214 [11600] = -0.600
BEEDRIE WG 0300 0.072 0264 0347 0073 -0.107 0032 0352 -0.154 |G| 0.154 -0.237 0244 -0.005 0517 -0.142 0.169 1600 =] -0.800
BIERIH NSPP 0328 0166 0584 0332 0481 -0276 0392 0423 0060 0235 0288 0.074 0071 0033 [066| 0.029 0680 0288 060 it
ZyZfn SSC 0198 0,099 -0.128 -0.043 -0.007 0006 0052 0233 0.0 0.142 0.46 0276 0.170 (0593 0361 0.005 0.153 0.147 0003 [HG00| = ’
M LS 0004 -0.128 0286 0290 0238 0.161 -0.123 0.125 0315 0228 0242 0077 0.101 0.107 0026 -0.108 0019 0.165 0.071 -0.115 000 =]
TEE FC 0198 0099 -0.128 0043 0007 0.006 0.052 -0.233 009 0142 0.146 0276 0.170 0393 0361 0005 0.153 0.147 0.003 [1060) -0.115 600
Fff SC 0297 025 0374 0262 0.114 -0.063 0194 0002 0501 0310 0368 -0.120 0.138 0068 0.118 0331 0327 5% 0.102 0.101 0087 0.101 G0
JF(L HC -0.020 0.048 0035 0.050 0381 0020 0273 0.138 0.117 0.068 0407 0.088 0.38 -0240 0054 0.040 0207 0.039 0229 0.180 -0.000 0.180 -0.000 [{1000]
BRI PT 0145 0250 0.144 0172 0321 0126 0224 -0073 0254 0249 0320 0.189 0230 -0.175 0094 0203 0.019 -0.090 0044 0215 [HBHY 0215 0158 0220 OG0 *
JIY PS 0131 -0209 -0.147 [0404] -0.001 -0.004 0308 0.136 0.488 -0.066 -0.194 0333 -0.324 -0.104 0.060 0284 -0.240 -0.158 -0.145 0041 -0.289 0.041 0300 0313 0526 | 1000
- ,j 5 & %@, S s »ﬁ* £ 88 @% S8 &“ s‘{@%‘” € 5 e
g < & 4 & ¥ ﬁ% ”* % *;* @;’@
\b' 5{%” ’{ﬁ

s

*FE I FIRTE P<0.05 Fll P<0.01 K- 5 &40 6

* and ** indicated significant correlation at P<0.05 and P<0.01 levels, respectively
B2 REMREXES T

Fig.2 Correlation analysis between phenotypic traits
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Table 8 Genetic diversity parameters of 30 pairs of SSR primers

519 ZAMG R o a G A R FREFOIE T Nei’ sEERZHEMIEEC  Shannon's Z8H(F E
Primer PIC Na Ne He iz 0
Satt300 0.4938 4 2.3960 0.5826 0.9978
Satt197 0.6125 6 2.9969 0.6663 1.2822
Satt556 0.6925 4 3.8566 0.7407 13671
Satt100 0.1516 2 1.1980 0.1653 0.3046
Satt267 0.4938 4 2.3960 0.5826 0.9978
Satt005 0.7268 6 42087 0.7624 1.5892
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519 ZARMEE RO SR AL R T Nei’s 5N ZHEETE S Shannon's £ 41k (5 H,
Primer PIC Na Ne He 20
Satt268 0.5811 5 2.8140 0.6446 1.1818
Satt334 0.5262 3 2.4694 0.5950 0.9949
Satt191 0.6819 4 3.7231 0.7314 1.3486
Satt380 0.4938 4 2.3960 0.5826 0.9978
Satt462 0.6687 6 3.5072 0.7149 1.4527
Satt487 0.6651 4 3.5328 0.7169 1.3186
Satt180 0.3136 5 1.3507 0.2596 0.6001
Sat 112 0.6985 4 3.9350 0.7459 1.3780
Satt193 0.2822 3 1.4491 0.3099 0.5764
Satt288 0.6030 5 2.7896 0.6415 1.2785
Satt442 0.7084 8 3.9350 0.7459 1.6227
Satt330 0.5413 4 2.6162 0.6178 1.0915
Satt431 0.6961 6 3.8110 0.7376 1.5090
Satt242 0.5902 4 2.6486 0.6224 1.1033
Satt373 0.6287 3 2.6667 0.6250 1.0397
Satt551 0.3459 3 1.6053 0.3771 0.6935
Sat 084 0.3750 2 2.0000 0.5000 0.6931
Satt345 0.6883 4 3.1873 0.6863 1.2504
Satt509 0.4367 2 2.0000 0.5000 0.6931
Satt415 0.1190 2 1.1456 0.1271 0.2489
Satt271 0.0830 2 1.0950 0.0868 0.1849
Satt600 0.6637 4 3.5200 0.7159 1.3154
Satt216 0.4938 4 2.3960 0.5826 0.9978
Satt184 0.7319 5 3.3927 0.7052 1.3284
¥ Mean 0.5262 4.0667 2.7013 0.5691 1.0479

PIC: Polymorphism information content; Na: Observed number of alleles; Ne: Effective number of alleles; He: Nei’s gene diversity; /: Shannon’s

information index

2.5 SSRHFHRiCEMEEINERBES B2 AN SR AR X 5T 5 K 6 5 F 1 & 15 (8] 544 4

FEF R 9 30 %5 SSR T IWIF AR “0/1 746 FE LR EER /D, 4 0.3301, 2 B3 WA~ it i 1] 35 4% 5
TR AR AR B (R 9) o 22 dhFhalmy SZERRK. 09115 5 HAh 21 4 3 K50
1t A% HLL R BN 0.3301~1.0000, “F-34°4 0.6341, 2 Fir[a] 3 1% 40 0 2 £ i V- 4 (E 5 K, o 0.7378 5 [
HYE 23-9 FNE K389 LA K, I 1, R E 1S A R R st A AR AL R B YA
2RI SESE S RARIT, 30 XF SSR A TARCHI L S 0.4959,
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Fig.3 Clustering analysis of 22 vegetable soybean varieties based on genetic similarity coefficients
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Fig. 4 Fingerprint construction of 22 vegetable soybean varieties using SSR molecular markers
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Table 10 Discrimination of 22 vegetable soybean varieties by SSR marker combinations

- XL 5L X432

S A Number of (%)
. o Number of . o

Primer combination . discriminated Discrimination

primers .

materials rate

Satt197 1 2 9.09
Satt197+Satt442 2 5 22.73
Satt197+Satt442+Satt268 3 9 40.91
Satt197+Satt442+Satt268 +Satt005 4 12 54.55
Satt197+Satt442+Satt268+Satt005+Satt43 1 5 15 68.18
Satt197+Satt442+Satt268+Satt005+Satt43 1+Satt334 6 16 72.73
Satt]197+Satt442+Satt268+Satt005+Satt43 1 +Sat334+Sat556 7 17 77.27
Satt197+Satt442+Satt268+ Satt005+Satt43 1+Sat334+Satt556+Sat_112 8 18 81.82
Satt197+Satt442+Satt268+Satt005+Satt43 1+Sat334+Satt556+Sat_112+Satt487 9 19 86.36
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Fig. 5 Pedigree chart of 22 vegetable soybean varieties
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