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Phenotypic Genetic Diversity Analysis and Comprehensive Evaluation

of Glycine max Germplasm Resources
LI Simeng, WANG Haorang, JIN Tongtong, XU Zejun, QI Yujun, XING Xinghua, WANG Xing

(Xuzhou Institute of Agricultural Sciences in the Xuhuai Region of Jiangsu Province, Xuzhou 221131)

Abstract: Soybean is a crucial global grain and oilseed crop, and research on the genetic diversity of its germplasm resources is
vital for breeding programs. This study evaluated 2205 soybean germplasm accessions of domestic and foreign origins. Through three
consecutive years of field trials, we systematically analyzed the genetic diversity and variation patterns of 20 phenotypic traits and
conducted a comprehensive evaluation. The results revealed that the coefficients of variation (CV) for qualitative traits ranged from
12.30% to 64.35%, with seed color showing the highest variation. Mature pod color, hilum color, and lodging resistance exhibited rich
genetic diversity (diversity index>1). For quantitative traits, the CV ranged from 5.18% to 52.67%. Protein content, oil content, and
days to maturity showed minimal variation, indicating relatively stable inheritance, while the number of productive branches, seeds
number per plant, bottom pod height, and number of effective pods displayed abundant variation. The genetic diversity index for
quantitative traits was uniformly high, ranging from 1.89 to 2.09, indicating rich phenotypic genetic diversity. Correlation analysis
revealed significant or highly significant correlations among several key traits, but correlations between qualitative traits and most
quantitative traits were weak. Cluster analysis categorized the accessions into four distinct groups: Group I with high protein content
and strong lodging resistance; Group II characterized by early maturity and short stature; Group III with high yield and a long growth
period; and Group IV exhibiting high yield, high protein, diverse seed coat colors, but weak lodging resistance. Principal component

analysis (PCA) extracted seven principal components, collectively explaining 73.51% of the total variance. The first three principal
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components were associated with growth duration and yield formation, yield and quality, and seed characteristics, respectively. A
comprehensive evaluation score (F-value) for the 2205 germplasms was developed based on membership function and PCA-derived
weights. Screening based on the F-value identified the top 50 comprehensively superior germplasms, of which 49 belonged to Group
IV and one to Group II. The F-value showed significant or highly significant correlations with most traits, except for leaf shape and
mature pod color, verifying its effectiveness as a comprehensive evaluation index. This study systematically deciphers the phenotypic
genetic diversity of 2205 soybean germplasm resources, clarifies the breeding utilization directions for different groups, and
establishes a comprehensive evaluation model that provides a significant theoretical foundation and material support for efficiently
screening core elite germplasm and directionally breeding new soybean varieties to meet diverse needs.

Key words: soybean; germplasm resources; phenotypic traits; genetic diversity; comprehensive evaluation
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Table 1 Information of 2205 tested soybean germplasm resources

P/ S T A 2 P/ S 473 4
Origin Number of germplasms Origin Number of germplasms
1[H %% Anhui, China 69 [ =7 Yunnan, China 9
sFEJL 5 Beijing, China 106 FFEWL Zhejiang, China 5
FE A Fujian, China 1 B[ P45 Xizang, China 1
" EH 7 Gansu, China 14 #fef North Korea 2
FE$L M Guizhou, China 45 ZREX Eastern Europe 53
1 [ ]t Hebei, China 198 W Russia 4
rF[EJT i Henan, China 87 ¥£E France 5
*E1dE Hubei, China 1 #5[H South Korea 41
"FEYTF5 Jiangsu, China 160 n#K Canada 10
FRIEYL VY Jiangxi, China 5 ZE America 434
rH L5 Liaoning, China 261 FTRI R Yugoslavia 3
*E A% Inner Mongolia, China 26 JE¥1/K Nepal 2
[ 7 & Ningxia, China 25 HA Japan 97
F[H 114 Shandong, China 152 Fii it Sweden 2
FE LG Shanxi, China 153 %) % F Hungary 3
[ Bk PG Shaanxi, China 73 B RH Ttaly 4
1[E L#F Shanghai, China 5 Y:[F Britain 24
s PY)Il Sichuan, China 19 KA Unknown 55
FR[E #7488 Xinjiang, China 13 FF[H China 38
1.2 X381t

IS T 2022-2024 FEAEVL MR UE- X AR MU ANV R 228 70 A Rya i X AT . (R i dm 5 5% — ik B
N 1~2205, FIEFPHEFIMIE, WATX, 17K 2m, 17850 cm, FREE 10 cm, XIE[AIEE 80 cm. DY E
PRYAT, L 3 AP T [R]—Hehth, B EY) R/ N2, 135 PHAE A 7.66, Bl 2 131 mg/kg, H 2% 6.06 mg/kg,
HAER 118 mg/kg, JKIETEER 1.35 mg/kg, [ #4244 Hh K B RPAEAS 203 AT
L3 MRNE SHIERE

B A RHESEIEE 10 Bk, 2 CREM TR R VB s bk UREAT RS R A B K2R,
HEEEAE . R, e, St B, ERMELURAITEN . s, FETHERIE KRB A & R
MG NI R BT EE GRS FEHL AR, ERIE, 10 MokiE
SRMORIAL . IR R HTIE LA R A BT ORI D7 B B R A 0. BT R R St 3 4 A
Y, DERERE RMAEE, AE T RS irRes, wiiE R T E, RARE 2, HEk
IREL 3 4F %6 58 $HE (1)~ 5 (H AT J5 85T
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Table 2 Assignment of qualitative traits

PR Traits A4 Assignment

16 Flower color LA 2%

MJE Leaf shape LPcErs 2,00 M6 4.5

Jéf4 Mature pod color LKA 2354 3.48: 4.08M8: 5.2

Fifh Seed color L3 2.8%; 3.8 438 S.0E

JF € Hilum color LEE; 20K 348 408 5.0 6. kME; 7.8
k" Lodging resistance LA 28248 3.h gl 4., SmEE
L4 BI\HITEZ

FIH Excel 2010 B AF AR50 #0435 17 G iH A i1 5 Shannon-Weaver 18 £ Z A 48 % #1141, FI A IBM
SPSS Statistics 26 X I HHmIEAT MR YE . AHICNE S R 70 b, A origin xR HTIE, T BT
SR E BEATFRAEAL, B FHIRK RGBSR Ward (B 22105 A RIEAT 20 Hr0>-100, R 32 Bl 3 45 S b 0%
LG TR MEHN GG R bR FAEDTS, TR AKX

X (uxi) = (Xi—Xmin) / (Xmax—Xmin) G=1,2,3,-,n) (1)
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e 1 AT RHE — R AR b i B MEAN B KA

Qi=Ri/ZRi (i=1,2,3,,n) (2)
Hrb, Qi N i NGRETRIRENT A LS P HIBE, Ri A& M | NS TR DTk % .
F=2[X (uxi) xQi] (i=1,2,3,,n) (3)
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KA 4 Ff, TG RRMED, F 2 M. 6 MREERIOA FRMIL 28 4, 7 RAKTEHAAE
12.30%~64.35% 2 1], ~F-35738 7 R HCN 43.03%, FAropi BRI AR 5 RECBOR, R 2 MRS
HORRBERUR, R E, MIRRRREBURD, WM B RERARE . 75 2205 (h KEMBIT, FEL
SAC ORI MBS SRR L A TR T . ANEIRIATRHE 2, 73 AR BE 3 0 42.99% . 94.60%. 46.98%
81.09%- 31.93%F1 52.70%. Bt/ ZREVESREGE BITE 0.23~1.57, “Fi28 0.96, Hrp3eeh, e, HlRME, £
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Table 3 Frequency distribution and genetic diversity analysis of qualitative traits in soybean germplasm resources

PR DATHIZE (%) Distribution frequency BRARE (%) Wit 2 REEREL
Traits 1 2 3 4 5 6 7 cv H'
1tth Flower color 42.99 57.01 31.53 0.68
I Leaf shape 4.76 94.60 0.45 0.19 12.30 0.23
Jét8 Mature pod color 10.34 26.39 46.98 12.52 3.77 34.36 1.57
hifh Seed color 81.09 6.03 7.98 3.27 1.63 64.35 0.72
J§ {4 Hilum color 5.12 31.93 30.03 14.42 0.50 1.90 16.10 52.57 133
fBIfk P Lodging resistance 52.70 28.20 8.03 6.44 4.63 63.04 1.22

1~7 REEFREMRRR, R MR R ARV 2R 2

The numbers 1-7 represent different types of qualitative traits, with their assigned values detailed in table 2

22 KEMREFRHEHRBEESHEDT

X 2205 43 KGR BHE I 14 AN BOEPRRBET 8L SRR T, SV GAEAR RTINS (R 4),
5 RETE I TE 5.18%~52.67% 2 8], Mo EARERE. B&E. A5 RAWEREEHE N, 7E
5.18%~10.18% 1], FHIX 3 MEPRBEEBNTEE: 5 BRI 4 MERA R B PR K%
B AR RN 52.67% 36.81%. 36.35%. 36.30%, X 4 MRS F REA T E R AKE,
PR = & 05 T R A BRI R 7). 14 MR i8S 2 R R BOE HITE 1.89~2.09 2 18], T34
2.03, HAEERE. b, BREMEE. ARrHEL FEVE. AR ERIE. 10 HRRIE, B
MRORLEL REABE R, e a B 2 REEIR O 2.00 DAL, BETXEHRRERMNE L, B
R, AR AL A B BRI R BERTIR 6, IS BT VRN A
R4 KEMRFZRHEMIREE SEEME S0

Table 4 Genetic diversity analysis of quantitative traits in soybean germplasm resources

PR H/ME =ONE FHME i BREAK (%) B FEEH
Traits Min. Max. Mean SD CcV H'
YIFEREL (d) Days to first flowering 19.00 75.67 38.70 9.71 25.09 1.89
HH R (d) Days to maturity 72.00 133.00 103.18 10.51 10.18 2.06
Pk (cm) Plant height 21.61 163.58 73.67 24.68 33.50 2.07
JKFE % (em) Bottom pod height 2.66 28.06 9.74 3.54 36.35 1.94
HILAALEE (em) Height of the fifth node 9.18 21.71 14.25 1.99 13.98 2.07
B4y F %L Number of productive branches 0.00 12.66 3.20 1.69 52.67 2.02
F 2595 %0 Number of nodes on main stem 6.98 48.00 16.13 3.79 23.50 2.08
HIEH Number of effective pods 16.06 167.67 60.60 22.00 36.30 2.00
FHE (g) 100-seed weight 3.95 36.07 15.50 3.91 25.21 2.07
10 #kKiFE (g) 10-plant seed weight 30.00 455.00 184.88 57.49 31.10 2.07
HkfRi % Seeds number per plant 18.41 443.61 125.23 46.10 36.81 2.01
FFIEREL Seeds number per pod 0.73 5.00 2.12 0.51 23.99 1.96
EHFREE (%) Protein content 36.24 51.57 42.49 2.20 5.18 2.07

Heli& & (%) Oil content 12.64 24.63 20.12 1.59 7.90 2.09
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FRAE TR (B 1D, KEEEMR S R MR A R ARG, HORHR I8 B 25 sl
FACT . HERBE AT REIMRREN 0.77, RYINEZEMR, WEVERKH N BRERE,
MIAE R BB AR SR A . R B SRR AR R 5 ARG R, MR R BN —0.51, 5
FE— BN, AR 2, BB AR SR T REAR KT B D, SRR E AR, RS
AR R AN 0.81, RYIXPIMERTBIAFEIR BRIV ARG R, AR, BiRR i,
MR G B BORZ . MRS B 22 SR A 2 IR G HA M o, MR R MO8 0.87, Alfg2 T
EET AN & BRI R A TR, R AN TTRME e R B T ERI R .. BRASES
s & MR R R BN —0.74, —FH RBORITANIRK R, R & H BORIE T K 5 BCRT BEA7AE SRR SE 4 5%
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YRR R RGE . 2L, KERRBER EAAEH TN, N 2RMERE, X6
B 7 X SR 2 TR ARG E, I, BRI R Rt S EUE M ESE . Pk, JEdE— DA E
T RBRERARE, KR, DAE S O O BB B AT S BV A

Traits 1
X1 x1 0.014 0.011 0.062 0082 0.070 0.14 0.12 0.021 0.085 0.074 -0.13 0049 -0.078 0.11 0.024 0.0032 0.15 0.071 0.14
X2 X2 -0.017 -0.028 -0.014 0.029 -0.010 -0.069 0.0037-0.0057 -0.016 0.0099 0.0069 -0.018 0.032 0.016 0.033 0.0092 0.032 -0.012|
0.8
X3 X3 021 0083 012 0057 010 -0089 -0.19 -0.064 -0.11 0.094 -0.064 0.032 -0.018 -0.062 0.012 0.0098 -0.009
xa | = " X4 038 031 022 014 -020 0062 0.17 -0.0060 037 -035 022 00053 -0.087 025 015 0.6
0.6
x5 | = ® s X5 020 0100 017 -0.13 0097 021 0028 022 -011 027 0031 -0022 014 024 018
X6 | = w e e X6 046 036 -029 014 038 0031 020 -034 057 023 -0015 041 046 039
—0.1
x| = w e Lw X7 077 001 030 039 -024 014 -040 057 063 0085 068 053 054
X8 ot = = = - = . X8 0.072 038 033 -033 0037 -018 059 0.51 -0.0022 0.58 0.60 0.50
—0.2
X9 hd = - = - x> X9 023 -051 -028 0046 020 -022 0065 020 -0.15 -022 -037
xio | = = m o X100 065 005 013 0098 038 022 018 037 038 056
0
X11 L i bt fad i e b .. x1 030 -0.055 -0.16 051 013 -0.024 047 049 0.81
xiz | = - o me e x s X120 011 001 010 -0.13 0024 -028 -0.13 -027
—-0.2
x3 | o Ba e e e @ m e w X130 074 0040 0022 -0.052 015 -0.039 0013
x4 | = o BE ~ BEUNEE v e e | s - . X14 -020 -014 0048 -036 -012 -023
) — 0.4
X15 o e o - - = B o e **  X15 053 013 046 087 055
X16 £ . B - BN - B ** & X16 030 029 050 021
0.6
X17 L - . = s m w17 0019 -0.095 -0.010(
s | - c - T e e e
-0.8
o | - S B N DR
oo | - R B SO D
=1

\

NI T R O S R I 8

AR
X1~X20 43 HARE M feta, Jeta, Rt e, GIRME. PIERM. AT RE. ERE. 10 RE. Ak, SR, EARGE. BUis
B MRS RIS BIEE. AROEEL BN BRI SR BIRIRAE P<0.05 R P<0.01 KR EFEM K T

X1-X20 represent leaf shape, flower color, mature pod color, seed color, hilum color, lodging resistance, days to first flowering, days to maturity, 100-seed

S

£ PP

weight, 10-plant seed weight, seeds number per plant, seeds number per pod, protein content, oil content, plant height, bottom pod height, height of the fifth node,
number of productive branches, number of nodes on main stem, and number of effective pods, respectively; * and ** indicate significant correlations at the
P<0.05 and P<0.01 levels, respectively; The same as below;
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Fig. 1 Correlation analysis of quantitative traits and qualitative traits in soybean germplasm resources
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K Ward CESZEFJ5 MDD 3506 2205 43 K SRR BEIRAEAT SRR (B 2) , S5 REW], 2205 iy KRS A
SRRy VI RRAE, 28 1T RAEEE 614 (0 REM, BRI 27.85%, BEIRAEM i £ 2ok 5 R E 1
Lo WAEBAREE, S DEREARR S HA. ERMEHEE (5, £6) , 51 RBRIME BEILME,
DL A, WEIE. BEM R LR G BRRHE, HMTERHE S —8 SN thah, 1%k
BEEAS RS, BPERAEIRE, o 63.68% R BRI H AR AR £, S TiXeekedE, $1
FAETTE BT BIR . R R A B AR T R AT .

1~2205 RFML KA R EHRS, FHER 1 TH

1-2205 represents the number of test soybean germplasm resources, with the same as appendix table 1; The same as below
2 REMRFRFEERBES
Fig. 2 Cluster analysis of phenotypic traits in soybean germplasm resources
RS NEIFEHREMIRA S RHFE

Table 5 Distribution characteristics of qualitative traits in different groups

PR B~y MMZ (%) Frequency
Traits Type KB 1 Cluster I 2K 1T Cluster 1T Z&3 11T Cluster I1T K IV Cluster IV
164 Flower color 1 36.16 40.43 52.92 47.81
2 63.84 59.57 47.08 52.19
% Leaf shape 1 0 15.11 0 0
2 100 84.89 100 97.55
3 0 0 0 1.75

4 0 0 0 0.70




I8 Mature pod color 1 17.59 6.47 8.00 8.58

2 18.40 22.45 54.15 23.99
3 49.19 52.37 34.15 45.36
4 11.89 16.55 3.69 13.31
5 2.93 2.16 0 8.76
#ifh Seed color 1 81.27 95.25 100 52.89
2 8.47 2.88 0 10.68
3 9.45 0.43 0 20.14
4 0.33 1.29 0 10.68
5 0.49 0.14 0 5.60
Ji% € Hilum color 1 7.49 5.90 2.15 3.33
2 39.58 45.47 16.62 15.94
3 29.64 30.36 23.69 33.63
4 10.42 13.67 13.85 19.96
5 0 0.86 1.54 0
6 1.14 0.86 7.69 0.70
7 11.73 2.88 34.46 26.44
Bk Lodging resistance 1 63.68 71.37 56.62 15.94
2 28.50 24.75 34.77 28.37
3 5.54 3.31 5.54 17.86
4 1.63 0.58 0.92 14.89
5 0.65 0.00 2.15 22.94
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Table 6 Distribution characteristics of quantitative traits in different groups

2B 1 Cluster 1 ZKEE 11 Cluster 11 Z$BE 111 Cluster 111 2B IV Cluster IV
PR R R R R AR5 RAL A5 R
SFIME FIME FIME FHME
Traits (%) (%) (%) (%)
Mean Mean Mean Mean

cv cv cv cv
HITEREL (d) Days to first flowering 38.55 15.50 31.82 15.85 35.75 15.06 48.94 21.56
HH R (d) Days to maturity 103.66 7.41 95.24 9.22 105.58 5.76 110.95 9.36
Pk (em) Plant height 66.12 30.39 57.67 31.66 83.49 18.54 95.71 22.50
JEIERE (cm) Bottom pod height 9.68 32.97 8.17 29.39 9.71 24.13 11.74 38.39
FRANIEEZ (cm) Height of the fifth node  14.51 14.03 14.17 14.08 14.40 11.97 13.97 14.60
244> B8 Number of productive branches 3.18 38.71 2.02 53.00 3.04 44.99 4.76 34.84
F2595%0 Number of nodes on main stem 14.80 19.77 13.87 2291 18.09 13.98 19.21 16.89
A 2% Number of effective pods 53.47 26.14 47.28 29.35 68.63 25.59 79.89 29.90
THIE (g) 100-seed weight 18.57 19.08 15.00 17.46 15.82 16.50 12.63 30.18
10 ¥RKLE (g) 10-plant seed weight 182.83 29.08 155.85 28.43 234.16 20.74 194.36 30.46
kR %L Seeds number per plant 100.86 30.15 105.25 28.41 150.53 23.15 161.35 31.88
IR Seeds number per pod 1.90 22.39 2.29 24.10 2.23 15.34 2.06 25.06
HEF S (%) Protein content 43.47 4.96 41.62 4.13 40.69 3.76 43.53 457
&l & & (%) Oil content 19.72 6.17 20.94 5.98 21.53 5.01 18.76 6.80

55 T RBEA 695 0 Fh BT, (5 AR 31.52%, BLSRRFAS L2k B REIL T ARCLAER. KK
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ST KBRS 325 0FHE, R AR 14.47%. MCSEER BT 32 B0k B R E LR WbfEE. ER
TURRAE b, ZSHELL A AL, G 3E. BAFONRARHE, MRS N, EREREN L, AER
SRR R G ST, R AMERA R & EIE 56.62%, BBERFIE S EE N 34.77%, BRI
BRI . TEP= M RO T, SRR A ROk R I 1, ERIE AL T S5k, IR
FB S BEAE U R IERE h Al TR K-F. 38 I RBHEA - BARRBZE MRS, s KEmFNEFiREt T &
TER A, B bR AL, O ERRER AR, GURT AR TR I T RE . TE A RS,
R IE R A S mE A AR, IR EAM R, & RIS RI BR, AR & 4R G R IR
SR G Pl

IV BT ST MR, SR 25.90%, BEREERR Ok H R E, RSk AR . B
WUREE, BN EESATRE. AR RS, ERARE L, SR A 5RALEILGMEE, 36
Dt T, mRLNEIE N T, RN A& DEMBETEMERTE, FEREENEY+EE, Kbt
LB, A 52.89%, BRI B 20.14%F 10.68%. ZRBERNR A B RECRIR = 38 7E i s KT
ERLE /N TEPUBIRIED T, 55 IV RBERIIBE, (U 15.94% MM R R AEBIR, 1™ HEE R 5
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Table 7 Principal component analysis of agronomic traits and quality traits in soybean germplasm resources

PR F 4 Principal component

Traits 1 2 3 4 5 6 7
16 Flower color 0.18 —0.05 0.11 0.10 —0.36 0.30 0.41
M- Leaf shape 0.00 0.01 0.00 0.08 0.19 —0.21 0.89
¢ Mature pod color 0.06 —0.35 0.07 —0.49 0.06 0.22 —0.02
Hift Seed color 0.33 —0.60 —0.14 0.01 0.12 0.33 —0.03
J§F €& Hilum color 0.31 —0.28 —0.20 0.02 0.17 0.68 0.08
E1{k % Lodging resistance 0.64 —0.24 —0.12 —0.11 0.19 —0.07 0.06
VITEREL (d) Days to first flowering 0.82 —0.01 0.30 —0.01 0.03 —0.19 —0.09
LB RH (d) Days to maturity 0.76 0.13 0.36 —0.16 —0.09 0.07 —0.10
Pk (cm) Plant height 0.83 0.12 0.00 —0.16 0.28 0.06 0.08
JEKIEFE (cm) Bottom pod height 0.54 0.24 0.44 —0.06 0.46 —0.13 —0.07
HIALEE (em) Height of the fifth node 0.04 0.28 0.28 0.42 0.47 0.08 —0.02
B RS % Number of productive branches 0.76 —0.06 0.11 0.12 —0.31 —0.12 —0.01
F 2595 %0 Number of nodes on main stem 0.78 0.18 —0.03 —0.30 0.16 0.05 0.08
B R IEH Number of effective pods 0.80 0.13 —0.22 0.06 —0.37 —0.07 0.02
HHRE (g) 100-seed weight —0.28 0.25 0.69 0.29 —0.06 0.34 —0.01
10 #RKIE (g) 10-plant seed weight 0.51 0.55 —0.13 0.44 —0.14 0.24 —0.05
HkkRi % Seeds number per plant 0.69 0.20 —0.61 0.19 —0.11 —0.03 —0.04
AFIEREL Seeds number per pod —0.19 0.12 —0.67 0.26 0.43 0.00 —0.10
EHFEE (%) Protein content 0.17 —0.76 0.18 0.43 0.03 —0.02 —0.05
fEli &5 (%) Oil content —0.40 0.69 —0.11 —0.35 —0.01 0.32 0.06
FFE{E Eigenvalue 5.74 2.30 2.00 1.29 1.24 1.12 1.02
TI#k#E (%) Contribution rate 28.69 11.52 9.98 6.44 6.21 5.58 5.10
Zit k% (%) Cumulative contribution rate 28.69 40.21 50.19 56.62 62.84 68.42 73.51
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e N RS SN W
F1=0.176X1—0.001X2+0.057X3+0.332X4+0.31X5+0.636X6+0.817X7+0.759X8 —0.276X9+0.506X10+0.6
94X11—0.185X12+0.168X13—0.403X14+0.831X15+0.54X16+0.043X17+0.755X18+0.784X19+0.801X20
F2=—0.047X1+0.007X2—0.346X3—0.596X4—0.277X5—0.24X6 —0.014X7+0.129X8+0.245X9+0.553X1
0+0.204X11+0.122X12—0.757X13+0.689X14+0.121X15+0.24X16+0.279X17—0.056X18+0.184X19+0.134X20
F3=0.107X1+0.003X2+0.07X3—0.137X4—0.196X5—0.123X6+0.301X7+0.362X8+0.693X9—0.134X10—
0.608X11—0.667X12+0.18X13—0.105X14—0.002X15+0.435X16+0.275X17+0.109X18 —0.031X19—0.223X2
0
F4=0.104X1+0.082X2—0.489X3+0.011X4+0.022X5—0.105X6—0.01X7—0.16X8+0.289X9+0.435X10+0.
185X11+0.256X12+0.432X13—0.35X14—0.159X15—0.056X16+0.423X17+0.122X18—0.295X19+0.055X20
F5=—0.361X1+0.19X2+0.063X3+0.117X4+0.168X5+0.193X6+0.025X7 —0.093X8—0.063X9—0.137X10
—0.114X11+0.432X12+0.03X13—0.013X14+0.279X15+0.457X16+0.47X17—0.307X18+0.159X19—0.365X20
F6=0.302X1—0.212X2+0.222X3+0.331X4+0.675X5—0.073X6—0.185X7+0.074X8+0.335X9+0.242X 10—
0.03X11—0.002X12—0.019X13+0.316X14+0.062X15—0.129X16+0.083X17—0.119X18+0.045X19—0.068X20
F7=0.411X1+0.885X2—0.017X3 —0.034X4+0.075X5+0.057X6—0.089X7—0.102X8 —0.009X9 —0.045X1
0—0.043X11—0.103X12—0.047X13+0.059X14+0.079X15—0.072X16—0.016X17—0.012X18+0.077X19+0.02
1X20

R ARX 2 HE 7 AERS FFRITTEERE (0.39. 0.164 0.14. 0.09. 0.08. 0.08. 0.07) , i
mo, Rl AKX 3D Mo#E ™A MR g A N R R kR
F=0.39F1+0.16F2+0.14F3+0.09F4+0.08F5+0.08F6+0.07F7 . #R4E F EX} 2205 43 KGR #EAT R B IR SE AR
i (R8) , Mrlimsra RIERAF. 2205 43 R A BT R IELE G N340 0.83~2.45, P13 1.52. 45
BHEAATT 50 RS 49 R SR T5 IV RHE, 1 O RTURE T I REE. Horh 36 i Mk, 9 4 kR
Bedh, HAR S kAES GEE 16y, BHA2 6, JBIH/R 26 o RAK IV RBEMENLZEIFNER (F
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Table 8 Top 50 soybean germplasms by comprehensive score

54 (LY aes LA e (Vi =2 [iiE aes LR B
Score ranking Germplasm number Scores Cluster Score ranking Germplasm number Scores Cluster
1 204 2.45 I\Y% 26 237 2.16 Il
2 123 2.44 I\Y% 27 390 2.16 v
3 2160 2.39 I\Y% 28 145 2.14 I\Y%
4 35 2.34 I\Y% 29 816 2.13 1\Y%
5 380 2.33 v 30 149 2.13 I\Y%
6 73 2.33 v 31 821 2.12 I\Y%
7 126 2.28 I\Y% 32 235 2.11 1\Y%
8 1238 2.27 I\Y% 33 282 2.11 I\Y%
9 515 2.27 I\Y% 34 185 2.11 1\Y%
10 765 2.26 I\Y% 35 215 2.11 I\Y%
11 486 2.25 I\Y% 36 63 2.11 I\Y%
12 254 2.25 I\Y% 37 796 2.10 v




13 705 2.25 v 38 1183 2.10 v
14 807 2.23 v 39 1785 2.10 v
15 309 222 v 40 812 2.10 v
16 1887 222 v 41 265 2.10 v
17 736 2.20 v 42 753 2.09 v
18 67 2.20 v 43 37 2.09 v
19 233 2.20 v 44 793 2.09 v
20 19 2.19 v 45 681 2.09 v
21 598 2.19 v 46 316 2.09 v
22 804 2.19 v 47 485 2.08 v
23 241 2.17 v 48 726 2.08 v
24 102 2.17 v 49 629 2.08 v
25 536 2.17 v 50 78 2.08 v

20 MRS58 0 (FRD TR (R 9) , 4PREH FESERHTEMZE QIR
FRFACES, HHMMREEEE (P<0.05) BifkE (P<0.01) %, Hh5HKE. R&E. &8

Jo - FRVRE SR B AR S 2 A O, i F A ) DA PR K SRR o BRI B MR AR I 2R 5 PP FiE A o
®9 REBY (FE) SREMKMNEXEY

Table 9 Correlation coefficients between comprehensive scores (F-values) and phenotypic traits

[E27N AR R 2L [E27N AHICPE R
Traits Correlation coefficient Traits Correlation coefficient
1t Flower color 0.132%* HkkRi % Seeds number per plant 0.649**
7% Leaf shape —0.005 FIERIEL Seeds number per pod —0.189%*
¢ Mature pod color —0.034 i Protein content —0.046*
Hifh Seed color 0.112%* gl Oil content —0.181%*
Ji% € Hilum color 0.174%* ¥k Plant height 0.768%*
BIfkM Lodging resistance 0.293%x* JKJEEE Bottom pod height 0.628%*
YIHEREL Days to first flowering 0.782%* SEHAINI I Height of the fifth node 0.165%*
4 H KE Days to maturity 0.787%* By Fi %L Number of productive branches 0.685%*
FIRE 100-seed weight —0.114%* E 259540 Number of nodes on main stem 0.752%*
10 %KL 10-plant seed weight 0.629%* B4 Number of effective pods 0.761%*

3 iR
K R R B A B RR P A R, = T SR O R R ) B B, AR 128
MR REPERE RO, HEPEIRNO 2 REVERR I bR 5, R L S L e o 0 2 ) A
o i T M 2 L R 5 B R P A 0 B kA 57 B R R 20 ANPEARHEAT 28 5 IS A 2 REME ST
iAW), AERURPEIR A, R LRG0 28 5 PR B 2 R, I 0 AL e — R0, T
CREPEIRRURAR (H=0.23) . JLrir 04.60%Fh 5 Jy BRI NT, I e — iR b S 7 0B % 16 K SRkt
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