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Abstract: In this study, genetic diversity analysis and the construction of a molecular fingerprinting map were performed for 22
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vegetable soybean varieties approved in Fujian Province from 2003 to 2022, basing on 26 phenotypic traits and 43 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 sixteen quantitative traits ranged from
3.44% to 50.6%, with an average H' of 1.9340, indicating rich phenotypic genetic diversity. A total of 204 loci were detected with 43
pairs of SSR molecular markers, exhibiting an average polymorphism rate of 88.72%. The Polymorphism Information Content (PIC)
varied from 0 to 0.3729, with an average of 0.2089. The Satt514 maker demonstrated the highest PIC value of 0.3729. The average
number of alleles (Na) and effective number of alleles (Ne) were 1.8103 and 1.4374, respectively. The average Nei's gene diversity
index (H') was 0.2623, and the average Shannon's polymorphism information index (/) was 0.4016. The genetic similarity coefficient
among the 22 varieties ranged from 0.4923 to 1.0000, with an average of 0.7073. The highest genetic similarity coefficient was
observed between Huxuan 23-9 and Maodou 389 at 1, whereas the lowest coefficient was found between Xinghuadou 618 and Mindou
No.10 at 0.4923. 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, eight
SSR makers (Satt197, Satt268, Satt373, Satt005, Satt431, Satt334, Satt191, and Satt380) 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 Maodou No.3, Huxuan 23-9, and Maodou 389. 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 vegetable soybean varieties registrated in Fujian until 2022
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No. Approved No. Parental origin Institute
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Table 2 Assignment of values to qualitative traits

LERN T A

Traits Assignment of values
254 Seedling stem color (SSC) %0 (Green) = 1, {4 (Purple) =2
-7 Leaf shape (LS) il (Oval)=1, YRR (Ovoid) =2
1£4 Flower color (FC) %t (Green)=1, % (Purple) =2

Fih iz 1, Seed color (SC) R4k (Pale green) = 1, J%#% (Pale yellow) =2



Jif 4 Hulim color (HC) Tt (Colorless) = 1, ¥%¥ (Light yellow) =2, ##5 (Light brown)=3, ¥ (Blue-black)=4

k%A Plant type (PT) HiE % (Intermedate) = 1, UXSH (Convergence) =2

J£F¥ Pod shape (PS)

1.2.3 DNA HI$ZEX

ZH (Crecent) =1, H[A%! (Intermedate) =2

Frse R G AR EWH—0, REEIH 28 CTAB 325 DNABI,

1.2.4 SSR 5|4&3t £ http:/soybase.org/ A7 5 PIFRICA https:/www.nebi.nlm.nih.gov/H1 K 515 7% ]
W, EEIY S AT 20 SRR AR (GmO1-Gm20), HSCHR A HE 201 2 38 M m ¥ 43 X SSR 514 (3% 3)
HF 1% Z R Hr AR U R 2 . SSR 514 B A M i AR B AR BRA & A o

7 343 3 SSR 5|¥M= R
Table 3 Information for 43 pairs of SSR primers

514 B Betnfk 1EJf) DNA 331 ] DNA J33

Primer Linkage group Chromosome Forward DNA sequence Reverse DNA sequence

Satt300 Al GmO05 GCGCCCACACAACCTTTAATCTT GCGGCGACTGTTAACGTGTC
Satt429 A2 Gm08 GCGACCATCATCTAATCACAATCTACTA TCCCCATCATTTATCGAAAATAATAATT
Satt197 Bl Gmll CACTGCTTTTTCCCCTCTCT AAGATACCCCCAACATTATTTGTAA
Satt556 B2 Gml4 GCGATAAAACCCGATAAATAA GCGTTGTGCACCTTGTTTTCT
Satt100 C2 Gm06 ACCTCATTTTGGCATAAA TTGGAAAACAAGTAATAATAACA
Satt267 Dla Gmo01 CCGGTCTGACCTATTCTCAT CACGGCGTATTTTTATTTTG
Satt005 DIb Gm02 TATCCTAGAGAAGAACTAAAAAA GTCGATTAGGCTTGAAATA
Satt514 D2 Gm17 GCGCCAACAAATCAAGTCAAGTAGAAAT  GCGGTCATCTAATTAATCCCTTTTTGAA
Satt268 E Gml5 TCAGGGGTGGACCTATATAAAATA CAGTGGTGGCAGATGTAGAA
Satt334 F Gml3 GCGTTAAGAATGCATTTATGTTTAGTC GCGAGTTTTTGGTTGGATTGAGTTG
Satt191 G Gm18 CGCGATCATGTCTCTG GGGAGTTGGTGTTTTCTTGTG
Satt218 F Gml3 TCAATCAACAAAAACATAATTCTTC ATTTGTGTTTTGTTTTAGCTCTCTA
Satt380 J Gm16 GCGAGTAACGGTCTTCTAACAAGGAAAG GCGTGCCCTTACTCTCAAAAAAAAA
Satt588 K Gm09 GCTGCATATCCACTCTCATTGACT GAGCCAAAACCAAAGTGAAGAAC
Satt567 M GmO07 GGCTAACCCGCTCTATGT GGGCCATGCACCTGCTACT
Satt022 N Gm03 GGGGGATCTGATTGTATTTTACCT CGGGTTTCAAAAAACCATCCTTAC
Satt487 (0] Gm10 ATCACGGACCAGTTCATTTGA TGAACCGCGTATTCTTTTAATCT
Satt236 Al Gmo05 GCGTGCTTCAAACCAACAAACAACTTA GCGGTTTGCAGTACGTACCTAAAATAGA
Satt453 Bl Gmll GCGGAAAAAAAACAATAAACAACA TAGTGGGGAAGGGAAGTTACC
Satt168 B2 Gml4 CGCTTGCCCAAAAATTAATAGTA CCATTCTCCAACCTCAATCTTATAT
Satt180 C1 Gm04 TCGCGTTTGTCAGC TTGATTGAAACCCAACTA

Satt092 D2 Gm17 AATTGAGTGAAACTTATAAGAATTAGTC AAATAAGTAGGATGCTTGACAAA
Sat_112 E Gml5 TGTGACAGTATACCGACATAATA CTACAAATAACATGAAATATAAGAAATA
Satt193 F Gml3 GCGTTTCGATAAAAATGTTACACCTC TGTTCGCATTATTGATCAAAAAT
Satt288 G Gm18 GCGGGGTGATTTAGTGTTTGACACCT GCGCTTATAATTAAGAGCAAAAGAAG
Satt442 H Gml2 CCTGGACTTGTTTGCTCATCAA GCGGTTCAAGGCTTCAAGTAGTCAC
Satt330 I Gm20 GCGCCTCCATTCCACAACAAATA GCGGCATCCGTTTCTAAGATAGTTA
Satt431 J Gml6 GCGTGGCACCCTTGATAAATAA GCGCACGAAAGTTTTTCTGTAACA
Satt242 K Gm09 GCGTTGATCAGGTCGATTTTTATTTGT GCGAGTGCCAACTAACTACTTTTATGA
Satt373 L Gm19 TCCGCGAGATAAATTCGTAAAAT GGCCAGATACCCAAGTTGTACTTGT
Satt551 M Gm07 GAATATCACGCGAGAATTTTAC TATATGCGAACCCTCTTACAAT


https://www.ncbi.nlm.nih.gov/

Sat_084 N GmO03 AAAAAAGTATCCATGAAACAA TTGGGACCTTAGAAGCTA

Satt345 O Gm10 CCCCTATTTCAAGAGAATAAGGAA CCATGCTCTACATCTTCATCATC
Satt509 Bl Gml1 GCGCTACCGTGTGGTGGTGTGCTACCT GCGCAAGTGGCCAGCTCATCTATT
Satt415 Bl Gml1 GCGTCTCCCTTAATCTTCAAGC GCGTGTGACGGTTCAAAATGATAGTT
Satt271 Dlb Gmo02 GTTGCAGTTGTGCGTGGGAGAGAG GCGACATAGCTAATTAAGTAAGTT
Satt579 Dlb GmO02 GCGATTGGTTATTCTGATTAAAT GCGGTTACGAAAATCGTAAATTGATG
Satt542 Dlb Gmo02 CACCAGCACAGAACAATCATTT CACGGTCTAACCTTTCCTTCTA
Satt600 Dlb Gmo02 GCGCAGGAAAAAAAAACGCTTTTATT GCGCAATCCACTAGGTGTTAAT
Satt216 Dlb GmO02 TACCCTTAATCACCGGACAA AGGGAACTAACACATTTAATCATCA
Satt230 E GmO07 CCGTCACCGTTAATAAAATAGCAT CTCCCCCAAATTTAACCTTAAAGA
Satt548 Dla GmO1 GCGGGTTAAGTCTCCTTTTGAACA GCGCCAATTAAATCCATCATTAAATCAG
Satt184 Dla GmO1 GCGCTATGTAGATTATCCAAATTACGC GCCACTTACTGTTACTCAT

12,5 PCR# 1 K] 10 uL PCR M{A &R : 2X Taq PCR Mix T 5puL, 2 uM . FiF5I4% 0.25 uL,
DNA 4 0.5 L, MQ 4 uL. #3427 : 95 CHAEM: 3 min; 95 C 30s, 55C (K5IMTMIE) 30s, 72 C
30s, 40 MEFR, 72°CHEAH 5 min. PCR =4 H 6% A8 1 58 I M I e Bt fle Pk 735

1.3 BB S S

K FiMicrosoft Excel 2019, SPSS 26337 H4E B 3, F L RAIBIRT 9%, A R AL driE = A8
R ZREVEARE (). SHAANPIINE AR, SRR — MR S A5 (O FdRiE %
(0), RIFMFEIH (Xi<X-20) FFE10Z (Xi=X+20) ¥ N0, FIEEGHME0S o, R WL
AEAMRBH T 28N EUR B T8 H . H=-2P; InPy, XA, POIE—PEAR SS90 5 PR Bk s $ i
Hrk. HH Origin 202484 34T RALAH AL 73 #r . 1EEL.

H Microsoft Excel 2019 ¥ SSR 14 56747 A TLEAT 1HEL, A — AL B A S E <1, Tosk i iAE <0”,
Irezhlfa ot &g . M Popgene 32 B iH5 SSR 70 TARICHISE AL F A1 # (Observed number of alleles, Na).
A A R IR (Effective number of alleles, Ne)+ Nei’ s 3 K 2 B #54L (Nei’ s gene diversity, H')+ Shannon’
s {5 54540 (Shannon’ s information index, 1) . F|F] PIC_CALC-master ¥} 115 SSR 43 FAric 2 A MAE
B & (Polymorphism information content, PIC), FIf NTSYS pe 2.1 ¥4 DICE 215 A4 k}Ha] #3834 FH 8L
4, /1 SHAN Clustering #EHRHEAT HECF A BN Hik (UPGMA) JEI3HT, MRS,

I E RO KBRS & (http://202.127.42.47:6010/SDSite/Home/Index ) 1545 5 F ()35 7 S 55126341
XF 22 4 R ST IR, FIF Microsoft PowerPoint 2019 il 515 4]«
2RSSR
2.1 22 AR E AR R S HME S

XF 22 By KRG 7 AN LR IRBAT 7 KL (R 4, #5100 2 R, SEMMINE
16, SRZEMPIEAEE, SO SN 77.27%, KRG TE 22.13%;: 21 4 dn Fi A2 9



T, VO NERETE; Pk ELURGE N T (86.36%), DRI AL A E (86.36%); £ LLH
RN E (63.64%), &AM (36.36%); JFOENKIT (77.27%), KBIRZ, EEOMREONSHE
1Al BT AR BRI 16 PSR, 22 A RTI ZREMAR S BN 0.494, b€ R,
N 0752, {FAE 4 FARRRAL, SERIRZ, H'N 0.655, A74E 2 FhiAR M, Hoph i SR A 2 Fhas 72k
A, ZRPERR S HON 0.185~0.536 (£ 5),

FA422 BEAATRMEBIERAELR

Table 4 Qualitative traits of 22 vegetable soybean varieties

e VLS HEA H- 7Y PiAE! Filt fe 1, i € PRI e
No. Variety name Seedling stem color Leaf shape Flower color ~ Seed color ~ Hilum color ~ Plant type Pod shape
1 EH 75 G il A W& Tt e 2 = AR
2 £ 2808 E gl ] 3 WH Tt Lheo gt o i) 2
3 T 15 G ila] A W e g @it ) 2
4 EH3E G il A W& e g @t e 2
5 ik 23-9 G il A W& e e 2 = AR
6 & 55 G il A W& e g @it = AR
7 G415 E e Rl S| KRGk I rfa] B4 EPER:
8 £ 389 e ] =| IREE R Lheo gt o i) 2
9 & 65 G il A W& e g @t = AR
10 Hhk 6 5 EqE) il £ W& i g @t e 2
11 #HE 105 E e ] S| KRGk I [hesieith rf (] B4
12 Wi 10 5 E e ] S| KRGk I [hesieith rfa] B4
13 TR 11 E e HHIE S| KRGk I [hesieith rfa] B4
14 HE 75 G il A ok e g @t e 2
15 WA 15 G il A W& e g @t e 2
16 MALE 618 &G ] =| W B [hesieith rf (] B4
17 9 5 EqE) ila] % W& e g @t = AR
18 T 10 5 EqE) il ES W& e g @t = AR
19 MUE S5 E e ] S| KRGk Tt [hesieith LR
20 LK 29 E e ] S| KRGk I [hesieith ra] B4
21 & 12 EqE) il £ W& e g @t e 2
22 513 G ila] A W& e g @t e 2
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Table 5 Genetic diversity analysis of qualitative traits

i P A PERIR AL 7 A B BRI A

(RN . . . o LRI

Number of germplasms with assigned trait values Frequency distribution .
Trait H'

1 2 3 4 1 2 3 4

%25 {4 Seedling stem color (SSC) 17 5 - - 0.773  0.227 — — 0.536
% Leaf shape (LS) 21 1 - - 0.955  0.045 - - 0.185
1& Flower color (FC) 17 5 - - 0.773  0.227 - - 0.536
Fh i 4 Seed color (SC) 19 3 — — 0.864 0.136 — — 0.398

Ji% €4 Hulim color (HC) 3 17 1 1 0.136  0.773  0.045  0.045 0.752



¥k Plant type (PT) 3 19 — — 0.136  0.864 — — 0.398

I Pod shape (PS) 8 14 - - 0.364  0.636 - — 0.655
IR 22 43R GHCEVRIRBEAT /00T (R 6), RINHAZ T REU M 3.44~50.6%, Ui H 22 4 it
FIfEEE FEIAERRA ., SERBREREEF REIKT 20%, Hb, SRERREESCE B R AN 50.6%:
SR H $078 5 RBORAR, 22 03 KT R B 3PE 73~84 d, v 19 43 i AR I H 30<<80 d, J& T rh L3k
afls TESARAUH DGR MR . ZER. BT AR REREER RBIIRT 10%, HrEE
FHR B kA BOEBN SRS B AR 7 RS KT 10%; dRvESEK. 396, ®EFTR B AIGE kg bRk LR 57
REAHAEAN, NF 10%. B MR 2SR5 B3O8 1.9340, RURLIERE HERAK, N 1.5775, #FH

FLEE H'Bery, 9 2.1871, LA EZERIRE] 22 fy 3 HR S ah MR A B BA 32 5 AR LA 2 R PR AN 22 ek
® 6 19 MEMIREE S LS

Table 6 Genetic diversity analysis of 19 quantitative traits

IR SPHME A A 5 R (%) 22 S e P ZRETERREL
Quantitative trait Mean+SD CV Range H'
Kk H #(d) Days of harvesting 77.95+2.68 3.44 73.00-84.00 1.8048
P (cm) Plant height 29.89+5.61 18.78 23.58-45.92 1.6933
244 (mm) Stem diameter 6.211+0.66 10.56 5.06-7.13 1.6974
25955 Number of nodes on main stem 8.15+1.02 12.46 6.75-10.5 1.6805
1 %5y B K Effective branch number 2.84+0.71 25.13 1.67-4.17 2.0476
JEE ¥ 5 (cm) Pod height at bottom 6.59+1.27 19.30 4.58-10.33 1.8070
R BL_EARHEIESL Number of. standard pods 23.33+4.54 19.45 17.33-33.33 2.1726
Fr#EJEK (cm) Standard pod length 5.4240.33 6.00 4.81-6.15 1.9639
FRUEIEDE(cm) Standard pod width 1.38+0.06 4.28 1.29-1.51 2.0507
#1314 Number of. seed per pod 1.8940.11 5.90 1.69-2.18 1.8833
i 77 R0 5 (g) Fresh weight of 100 grains 71.19+4.95 6.95 60.66-82.62 2.1871
£ kg FrAE3EEL Standard pods per kg 349.55+25.96 7.43 290.00-398.00 2.0620
¥k 3% (g) Pod weight per plant 78.55+9.44 12.02 60.17-95.00 1.8964
1Pk L 32 4L Pod number per plant 34.76 £6.07 17.46 26.25-45.75 2.1520
¥R 2T HL Number of effective pods per plant 32.48+5.86 18.04 25.00-44.33 2.1282
FREALIE AL Number of empty pods per plant 2.28+1.15 50.60 0.83-4.50 1.7810
#kr I 4L Number of single-seeded pods 8.78+1.92 21.83 5.42-12.5 2.0238
XU EL Number of double-seeded pods 18.99+5.49 28.93 12.25-30.42 1.5775
ZHiSE R A Number of triple-seeded pods 4.68+2.09 44.58 1.75-10.67 2.1373
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Fig._1 Clustering diagram of 22 vegetable soybean varieties based on agronomic traits
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Table 7 Mean values of main agronomic traits of 22 vegetable soybean for three clusters based on agronomic traits

KRt

2R
Agronomic trait Cluster

I II i
SR F4(d) Days of harvesting 77.90 78.40 76.00
¥k (cm) Plant height 30.77 28.03 25.25
22 (mm) Stem diameter 6.34 6.01 5.06
257541 Number of nodes on main stem 8.26 7.71 8.58
A 85> B 8L Effective branch number 3.04 2.43 1.67
JES 3 1 (cm) Pod height at bottom 6.91 5.65 6.17
LA ARHEIEEL Number of Standard pods 24.28 21.50 17.33
Fr#EJEH (ecm) Standard pod length 5.36 5.73 481
FRHEIEHE (cm) Standard pod width 1.38 1.38 1.43
5132 R4 Number of seed per pod 1.89 1.88 1.84
i 7} 5 (g) Fresh weight of 100 grains 70.50 75.51 60.66
#F kg FrifEJEHL Standard pods per kg 357.81 313.40 398.00
Bk JE T (g) Pod weight per plant 80.25 76.77 60.17

kR A 3 $L Pod number per plant 36.95 29.15 27.83



BTG 2 Number of effective pods per plant 34.45 27.33 26.83

Bk AL % Number of empty pods per plant 2.50 1.82 1.00
R 2 B %L Number of single-seeded pods 9.03 7.83 9.50
XK JE F 47 Number of double-seeded pods 20.49 15.55 12.25
=oRi e $ Number of triple-seeded pods 4.89 3.94 5.08
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Fig. 2 Correlation analysis of agronomic traits

2.4 SSR B FHRE ST

R 73 At T 20 ZKGL LR 43 XF SSR SI190%F 22 Gy i R ATY 48, AT TR 204 LA, Foh 20
1814y, PG 4.21 DML, LM 88.72%; SIY L AEREE (PIC) 4 0.2089, H
W Satt514 514 PIC {H k=N 0.3729; A7 FEREL (Na) A R LR EL (Ne) 4514 0.1765~2.0000 Fl
1.000~1.9836, “FHAE 2> %19 1.8103 F1 1.4374 (% 8). “F#4 Nei’ s FEK ZREMEIR S H” 24 0.2623, Shannon's
Z AV B E 1T IME N 0.4016. o, Satt514. Satt567. Satt542. Satt600. Satt579. Satt373 %% 6 4 5]
PIFI PIC (>0.3). H' (>0.4) fI1 (>0.6) [HE R, RUIXLET WG B E ) 2 MR EE .

R 843 3t SSR FI4EE BHFIESH
Table 8 Polymorphism information of 43 pairs of SSR primers

514 SEDAEE i EZ A=Y AL (%) ,

Primer Number of bands Polymorphic locus Polymorphism Ratio pic Na Ne a !
Satt300 6 6 100.00 0.1516  2.0000 1.1980  0.1653  0.3046
Satt429 3 2 66.67 0.0553 1.6667  1.0633  0.0579  0.1233
Satt197 6 6 100.00 0.2742  2.0000 1.6715 0.3554  0.5168
Satt556 5 5 100.00 0.3077  2.0000 1.7529  0.4000  0.5740
Satt100 5 4 80.00 0.1471 0.1765  1.2958  0.2066  0.3362
Satt267 4 4 100.00 0.1516  2.0000 1.1980  0.1653  0.3046
Satt005 6 6 100.00 0.2844  2.0000 1.5703  0.3499  0.5299

Satt514 5 5 100.00 0.3729  2.0000 1.9836  0.4959 0.6890



Satt268 7 7 100.00 0.2625 2.0000 1.5571  0.3282 0.4926

Satt334 5 3 60.00 0.1965 1.6000  1.4398  0.2496 0.3630
Satt191 5 5 100.00 0.3012 2.0000 1.6892  0.3818 0.5554
Satt218 10 10 100.00 0.3062 2.0000 1.6298  0.3802 0.5666
Satt380 5 5 100.00 0.1379 2.0000 1.1774  0.1496 0.2807
Satt588 5 2 40.00 0.0332 1.4000  1.0380  0.0347 0.0740
Satt567 4 4 100.00 0.3666 2.0000 1.9360  0.4835 0.6765
Satt022 4 4 100.00 0.3180 2.0000 1.6575  0.3967 0.5860
Satt487 4 4 100.00 0.1173 2.0000 1.1465  0.1260 0.2448
Satt236 4 4 100.00 0.2533 2.0000 1.4235  0.2975 0.4741
Satt453 5 4 80.00 0.2316 2.0000 19107  0.4762 0.6691
Satt168 3 0 0.00 0.0000 1.0000  1.0000  0.0000 0.0000
Satt180 5 5 100.00 0.1491 2.0000 1.1994  0.1636 0.2994
Satt092 5 5 100.00 0.2223 2.0000 1.4418 0.2719 0.4237
Sat 112 5 0 0.00 0.0000 1.0000  1.0000  0.0000 0.0000
Satt193 6 6 100.00 0.1814 2.0000 1.2756  0.2066 0.3525
Satt288 8 8 100.00 0.3151 2.0000 1.7061  0.3998 0.5846
Satt442 6 6 100.00 0.2410 2.0000 1.4264  0.2865 0.4549
Satt330 4 4 100.00 0.2078 2.0000 1.3081  0.2355 0.3983
Satt431 6 6 100.00 0.2603 2.0000 1.5019  0.3168 0.4887
Satt242 5 5 100.00 0.3055 2.0000 1.7380  0.3959 0.5698
Satt373 6 6 100.00 0.3250 2.0000 1.8382  0.4284 0.6057
Satt551 4 4 100.00 0.2896 2.0000 1.5414  0.3512 0.5360
Sat_084 3 0 0.00 0.0000 1.0000  1.0000  0.0000 0.0000
Satt345 4 4 100.00 0.2487 2.0000 1.4248  0.2934 0.4671
Satt509 2 0 0.00 0.0000 1.0000  1.0000  0.0000 0.0000
Satt415 3 3 100.00 0.2603 2.0000 1.5019  0.3168 0.4887
Satt271 4 4 100.00 0.0830 2.0000  1.0950  0.0868 0.1849
Satt579 3 3 100.00 0.3288 2.0000 1.7652  0.4215 0.6091
Satt542 2 2 100.00 0.3557 2.0000 1.8615 0.4628 0.6555
Satt600 6 6 100.00 0.3398 2.0000 1.7664  0.4339 0.6255
Satt216 6 6 100.00 0.1516 2.0000 1.1980  0.1653 0.3046
Satt230 2 0 0.00 0.0000 1.0000  1.0000  0.0000 0.0000
Satt548 2 2 100.00 0.1516 2.0000 1.1980  0.1653 0.3046
Satt184 6 6 100.00 0.2958 2.0000 1.6802  0.3774 0.5519
*F-#4 mean 4.21 88.72 0.2089 1.8103  1.4374  0.2623 0.4016
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Table 9 Genetic similarity coefficients of 22 vegetable soybean varieties

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

1 0.7810 0.5392 0.9378 0.9524 0.8286 0.9479 0.9524 0.5941 0.7150 0.7864 0.9320 0.6473 0.7440 0.6019 0.5900 0.7308 0.7902 0.6305 0.7404 0.6931 0.7638
2 0.7810 0.5588 0.8134 0.8286 0.7143 0.8246 0.8286 0.4950 0.8406 0.6117 0.7670 0.6280 0.6763 0.6019 0.5800 0.7115 0.6829 0.6108 0.7115 0.5842 0.7337
3 0.5392 0.5588 0.5517 0.5392 0.5980 0.5366 0.5392 0.6837 0.5174 0.6700 0.5800 0.6567 0.6965 0.6000 0.5670 0.6238 0.5025 0.5990 0.6436 0.5612 0.6218
4 0.9378 0.8134 0.5517 0.9856 0.8517 0.9810 0.9856 0.6368 0.7670 0.7902 0.9268 0.6699 0.7767 0.6341 0.6030 0.7150 0.8333 0.6139 0.7729 0.7065 0.7980
5 0.9524 0.8286 0.5392 0.9856 0.8667 0.9953 1.0000 0.6337 0.7633 0.7864 0.9417 0.6860 0.7923 0.6214 0.6000 0.7308 0.8195 0.6305 0.7885 0.7228 0.7940
6 0.8286 0.7143 0.5980 0.8517 0.8667 0.8626 0.8667 0.7327 0.7150 0.8252 0.8447 0.8213 0.7536 0.6796 0.6400 0.7788 0.7610 0.6700 0.7788 0.7921 0.7638
7 0.9479 0.8246 0.5366 0.9810 0.9953 0.8626 0.9953 0.6305 0.7596 0.7826 0.9372 0.6827 0.7885 0.6184 0.5970 0.7273 0.8155 0.6275 0.7847 0.7192 0.7900
8 0.9524 0.8286 0.5392 0.9856 1.0000 0.8667 0.9953 0.6337 0.7633 0.7864 0.9417 0.6860 0.7923 0.6214 0.6000 0.7308 0.8195 0.6305 0.7885 0.7228 0.7940
9 0.5941 0.4950 0.6837 0.6368 0.6337 0.7327 0.6305 0.6337 0.5427 0.7374 0.6061 0.6935 0.6834 0.5859 0.5625 0.6100 0.5990 0.5744 0.6200 0.6907 0.6073
10 0.7150 0.8406 0.5174 0.7670 0.7633 0.7150 0.7596 0.7633 0.5427 0.6404 0.6995 0.6471 0.6078 0.6010 0.5584 0.6537 0.6535 0.6100 0.7610 0.6231 0.7551
11 0.7864 0.6117 0.6700 0.7902 0.7864 0.8252 0.7826 0.7864 0.7374 0.6404 0.8317 0.7783 0.7389 0.7426 0.6122 0.7745 0.7164 0.6533 0.7255 0.7778 0.7282
12 0.9320 0.7670 0.5800 0.9268 0.9417 0.8447 0.9372 0.9417 0.6061 0.6995 0.8317 0.6995 0.8079 0.6238 0.6224 0.7745 0.7960 0.6533 0.7647 0.6970 0.7487
13 0.6473 0.6280 0.6567 0.6699 0.6860 0.8213 0.6827 0.6860 0.6935 0.6471 0.7783 0.6995 0.6961 0.8473 0.5482 0.7317 0.5941 0.6400 0.7805 0.6533 0.7347
14 0.7440 0.6763 0.6965 0.7767 0.7923 0.7536 0.7885 0.7923 0.6834 0.6078 0.7389 0.8079 0.6961 0.6207 0.6396 0.7220 0.7228 0.7100 0.6829 0.7337 0.6020
15 0.6019 0.6019 0.6000 0.6341 0.6214 0.6796 0.6184 0.6214 0.5859 0.6010 0.7426 0.6238 0.8473 0.6207 0.6020 0.7157 0.5572 0.6633 0.7157 0.6566 0.6974
16 0.5900 0.5800 0.5670 0.6030 0.6000 0.6400 0.5970 0.6000 0.5625 0.5584 0.6122 0.6224 0.5482 0.6396 0.6020 0.6061 0.4923 0.7565 0.5354 0.6354 0.5291
17 0.7308 0.7115 0.6238 0.7150 0.7308 0.7788 0.7273 0.7308 0.6100 0.6537 0.7745 0.7745 0.7317 0.7220 0.7157 0.6061 0.6601 0.6866 0.6990 0.7100 0.6802
18 0.7902 0.6829 0.5025 0.8333 0.8195 0.7610 0.8155 0.8195 0.5990 0.6535 0.7164 0.7960 0.5941 0.7228 0.5572 0.4923 0.6601 0.5657 0.7094 0.7005 0.6907
19 0.6305 0.6108 0.5990 0.6139 0.6305 0.6700 0.6275 0.6305 0.5744 0.6100 0.6533 0.6533 0.6400 0.7100 0.6633 0.7565 0.6866 0.5657 0.7264 0.6359 0.6250
20 0.7404 0.7115 0.6436 0.7729 0.7885 0.7788 0.7847 0.7885 0.6200 0.7610 0.7255 0.7647 0.7805 0.6829 0.7157 0.5354 0.6990 0.7094 0.7264 0.6600 0.8934
21 0.6931 0.5842 0.5612 0.7065 0.7228 0.7921 0.7192 0.7228 0.6907 0.6231 0.7778 0.6970 0.6533 0.7337 0.6566 0.6354 0.7100 0.7005 0.6359 0.6600 0.6597
22 0.7638 0.7337 0.6218 0.7980 0.7940 0.7638 0.7900 0.7940 0.6073 0.7551 0.7282 0.7487 0.7347 0.6020 0.6974 0.5291 0.6802 0.6907 0.6250 0.8934 0.6597

Mean  0.7571 0.6945 0.5898 0.7786 0.7847 0.7688 0.7811 0.7847 0.6263 0.6759 0.7379 0.7713 0.6915 0.7137 0.6480 0.5942 0.7035 0.6896 0.6435 0.7277 0.6826 0.7148

1-22 3 22 ISEAXRERMFS

1 ~ 22 are the serial numbers of 22 vegetable soybean varieties.
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Fig. 3 Clustering results of 22 vegetable soybean varieties based on genetic similarity coefficients
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AN O 22 AR AR S K i 4 T HR S0RIE (&1 4D, FIAIX 8 AN & aT PUX 43 B
B35, Yk 23-9 FIET 389 LIS 19 3 R LM, X4 #3k 86.36% (3 10).
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Table 10 Differentiation of the 22 vegetable soybean varieties using SSR marker combinations

SIAE HE5IMH X5 R X452
Primer combination Number of primers Number of distinguished materials Proportion
Satt197 1 3 13.64%
Satt197+Satt268 2 4 18.18%

Satt197+Satt268+Satt373 3 7 31.82%



Satt197+Satt268+Satt373+Satt005 4 12 54.55%

Satt197+Satt268+Satt373+Satt005+Satt431 5 15 68.18%
Satt197+Satt268+Satt373+Satt005+Satt431+S

6 17 77.27%
at334
Satt197+Satt268+Satt373+Satt005+Satt431+S

7 18 81.82%
at334+Satt191
Satt197+Satt268+Satt373+Satt005+Satt431+S

8 19 86.36%
at334+Satt191+Satt380

Satt197 Satt268 Satt373 Satt00s Sattd31 Satt334 Satt191 satt3so

1 2 3 4 5 6 7 8 9 |10 |11 (1213 [14 15|16 |17 |18 |19 [20 (21 [ 22|23 |24 |25 |26 27 [28 |29 |30 |31 |32 |33 |34 353637383940 |41 4243|4445 46
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The blue and green squares represent 1 and 0, respectively.Numbers 1-46 represent different polymorphic loci.
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Fig. 4 Fingerprint construction of 22 vegetable soybean varieties using SSR molecular markers
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Fig. 5 Pedigree chart of 22 vegetable soybean varieties
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