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Phenotypic Identification and Evaluation of Soybean Germplasm Resources in
Sichuan Province
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Abstract: In order to effectively utilize soybean germplasm resources in Sichuan Province in China. 216 soybean germplasm
were collected. In this research, 12 phenotypic characters of this soybean germplasm resources in Sichuan Province were
identified and comprehensively evaluated by correlation analysis, principal component analysis and clustering analysis. Our
results showed that the genotypes of soybean collected in Sichuan were rich in genetic diversity. The diversity index of 9 quality
traits ranging from 0.043 to 1.596,which was the highest in seed color (1.596) and the lowest in cotyledon color (0.043).
3 quantitative traits ranging from 2.581 to 2.812, which was the highest in 100 — seed weight (2.812). Principal component
analysis showed that the cumulative contribution rate of the six principal component factors was 72.85% . The comprehensive
evaluation D value ranging from 0. 002 to 0. 278. 216 soybean germplasm could be classified into 4 categories by cluster analysis,
Cluster I showed the best performance in 100 — seed weight (31 germplasms). The plant height of cluster Il was the highest
(52 germplasms). Cluster Il showed the shortest growth period (57 germplasms). The 100 - seed weight and plant height of
cluster IVwas low (76 germplasms). This study can provide a new reference for the utilization of soybean germplasm and
breeding.

Keywords : soybean; germplasm resources; phenotyping; principal component analysis; comprehensive evaluation
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Fig. 1 Distribution of tested soybean germplasm
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Table 1 Description of morphological traits and data standard for soybean germplasm
IZNERIN 205 TR i e YNGR 05 WA s e
Morphological character Grade Assignment criterion || Morphological character Grade Assignment criterion
HiL 4, # Yellow 1 KA Long ellipse 5
Seed coat color %% Green 2 ¥ JE Kidney shape 6
Black 3 A I 37 Upright 1
8 Brown 4 Growth habit 2SI Semi upright 2
T A4, Dichromatic 5 8/ Semi — trailing 3
Cotyledon color # Yellow 1 £ 4E Trailing 4
4 Green 2 45365 M JEkR Infinite 1
I € # Yellow 1 Podding habit AR Subfinite 2
Hilum color R Light brown 2 £ FR Limited 3
#5 Brown 3 HEA K Grey 1
&4 Dark brown 4 Pubescence color £ Brown 2
IR Light black 5 iR I1 White 1
Black 6 Flower color % Purple 2
Rt [ Circle 1 g PEEE Lace needle 1
Seed shape Jii Al Oblate circle 2 Leaf shape B Oval 2
M5 Ellipse 3 WA Ellipse 3
Ji il Flat ellipse 4 5 Circle 4
1.3 HESH 2 RSN

K Excel 2020 4bF pr 84 K &R0 5 p R BIEL
W T E O E RO R RS H
SPSS Statistics 20 FA X BAEHEAT ZHEPE AT AHOC
PO BT L LA o B R e g A, H
Origin 2021 F1 Photoshop CC2019 B f1E &, 31453 5
JE PR () AU (W) ZRE TP E (D) %71
1155 Shannon — weaver ZHEVEFRE(H') (17-18]

2.1 KERZERSHIERIFEAHEXMED T
PR E U4 93 AN B (/X)) B K
SRR TEAT T T MR 5 B R R A A SR AT
12 AN FRAVHAR S LT 25 8 RN 1) AH DG 1 40 BT 45
AR 2 iR 7 12 D RBMER PR AR R
HZERBE(P <0.05) fu, MR B0 5N
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Table 2 Correlation analysis between phenotypic traits and geographical factors of soybean

Fe AP S 3R K T (A 52 R B Correlation coefficient with geographical factor
Phenotypic trait ZJ¥ Longitude 4% Latitude MR Altitude
Hiff Seed coat color 0.034 0.100 0.025
T Cotyledon color -0.080 -0.076 0.097
JB €. Hilum color -0.008 -0.099 -0.143"
HIIE Seed shape -0.133 -0.038 0.035
H K 3JPE Growth habit -0.021 -0.037 0.058
45357 Podding habit 0.021 0.038 -0.048
HF {5 Pubescence color -0.161" -0.006 0.130
AELS Flower color -0.073 -0.054 0.083
M Leaf shape 0.088 0.048 -0.119
HF ] Plant period/d 0.001 0.057 -0.005
Fk# Plant height/cm 0.172" -0.026 -0.170"
ERITE 100 — seed weight/g -0.183** -0.127 0.075

0 AR BIFRTE P <0.05 1 P <0.01 /K- A,

Note: "and ** indicates there is significant correlation at P <0.05 and P <0.01 level, respectively.

2.2 KREMRFERIMERSH

216 A3 A G b T 9% U 4 4% 2 TR 22 57
R AE 9 A BT PR AR I 2 R PR TS A
(H') AR 0.043 ~1.596 , ZREM S BOE 1
40.849, KERL (O ZFEPEFR BUR =, 1. 596,
HYORM 0 (1.545) KB (1.259) FHIE(1.252) ,
ZRAERRBUIR T 1 Mk AR E S 3 DR R
ZRAERRECIR T 2, ARARE I A 6

75 S AR TR 12 DRI 2 5 2 5
(CV) A IEREIRR, N 6.01% ~63.15% ,HEF 9 H:
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Table 3 Diversity analysis phenotypic character in soybean germplasm

FEIPEAR FHIE brifii2: BRME F/ME e 5 5 Z B ZREHERREL
Phenotypic trait Mean SD Max. Min. Range CV/% H'
Hih Seed coat color 1.824 1.152 5 1 4 63. 15 1.596
F 2 Cotyledon color 1.005 0.068 2 1 1 6.77 0.043
J € Hilum color 2.940 0.790 6 1 5 26.88 1.545
BiIE Seed shape 2.130 0.604 5 1 4 28.35 1.259
A K3 Growth habit 1.023 0.179 3 1 2 17.49 0.133
2532 3] P Podding habit 2.977 0.179 3 1 2 6.01 0.133
B Pubescence color 1.310 0.464 2 1 1 35.39 0.893
A4 Flower color 1.236 0.426 2 1 1 34.44 0.789
HJE Leaf shape 2.716 0.595 4 1 3 21.90 1.252
4= B ] Plant period/d 122.713 12. 649 139 95 44 10.31 2.581
¥k Plant height/cm 81.167 36.163 310 27 283 44.56 2.642
HHRLTE 100 - seed weight/g 16.981 6.335 43 4 39 37.35 2.812
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B E IR O, 5 A A A A TR SG s B
ST R TSR, 5 R B AR 2 % O

AHIE s I 5 A B B R = A7 A6 A S8 35 IE A G5 AR
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R (0. 855) , Hyk kL 5 AR AL A AH 56 R ECH
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Table 4 Correlation analysis of soybean germplasm
FEk Fifh, T BFE kg AR 4N HEE piac) Wy AEY PR AR
Tra Seed coat  Cotyledon  Hilum Seed Growth Podding ~ Pubescence  Flower Leaf Growing Plant  100-seed
Tait
color color color shape habit habit color color shape period height ~ weight
kit .
Seed coat color
it
0.070 1
Cotyledon color
i)
0.034 0.005 1
Hilum color
Fitt
0.066 -0.015 0.085 1
Seed shape
R I
-0.003 -0.009 0.076 0.015 1
Growth habit
Yt -
0.025 0.009 -0.043 -0.015 -0.855"" 1
Podding habit
e
0.225" " -0.046 0.178** 0.122 -0.031 0.031 1
Pubescence color
A0 .
0.284** -0.038 -0.027 0.116 -0.011 0.011 0.263* " 1
Flower color
LipiA
0.083 -0.077  -0.018 -0.095 0.020 0.022 -0.067 0.002 1
Leaf shape
CSER . . . ‘
-0.014 0.024  -0.090 -0.202"* 0.128 -0.060 -0.196"* -0.151" 0.223" " 1
Growing period
P _ . .
0.207** -0.027 0.104 -0.117 0.162* -0.161" -0.103 -0.078  0.203"* 0.358* " 1
Plant height
PRI
0.133 0.060 0.029 0.394** 0.008 0.011 0.046 0.362** 0.107 -0.056  -0.190** 1

100 - seed weight

W A RIFIRAE P <0.05 F1 P <0. 01 K BEMK,

Note: “and * "

2.4 AEWMRBFERIERERS S

5 Fros 6 216 3 KGR BTHEIRIY 12 43R
RIMR 0053 2 BT, F FL R 530 6 A R4 (R AE
HAT 1), BitF stk RN 72. 852% , fift B T 31X 216
Py RGHP BT BE WY 12 > R AL PR B K E 415 2

indicates there is significant correlation at P <0.05 and P <0.01 level, respectively.
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GRIRAGPEIR 2B 2 BT FRIE(E Y 1. 852, 2
TUHR A 15. 437% ,AF H e R By MR o A= K >0 P
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SYFEIE(E R 1,22, 7 22 5Tk R 10. 164% , /E
KPR N R E (0. 569) FIEF B (0.552) , F &

SR SR 1 A K GRPREPERIR AT 1 AN K SRR 1
Ko B S5 FRUITFRAEE R 1. 053, J7 2 5THRR Ny
8.772% NER S R PR 7 i €8, (0. 933 ), 2L
R 1 AN RGAPRR MR . 55 6 TR FRIE(E
J1.027, 7 2Z5THRFE N 8. 559% , 1 F fie K itk
IR, (0.7) FURIIE (0.428) , FEE R 2 KK
ALAPEAR
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Table 5 Principle components analysis of morphological traits of soybean germplasm

FRPEIR FMAMHE Eigenvector of the principal component

Phenotypic trait PCl PC2 PC3 PC4 PC5 PC6
HE W] Growing period duration -0.553 -0.143 0.434 -0.223 0.061 0.072
FRE5 Plant height -0.540 0.083 0.534 0.229 0.043 0.152
K2 Growth habit -0.615 0.677 -0.269 -0.046 -0.004 -0.089
453¢2) 1% Podding habit 0.598 -0.668 0.322 0.032 -0.001 0.128
AE(2 Flower color 0.439 0.468 0.300 -0.060 -0.039 -0.404
Hifa Seed coat color 0.169 0.357 0.592 0.252 0.259 -0.203
I Leaf shape -0.217 -0.001 0.584 -0.269 -0.309 0.161
FRIE 100 — seed weight 0.424 0. 460 0.178 -0.569 0.007 0.199
H B Pubescence color 0.396 0.346 0.091 0.552 -0.086 -0.124
T Cotyledon color 0.022 -0.005 -0.013 -0.102 0.933 0.124
JB 8 Hilum color 0.034 0.250 -0.007 0.510 -0.035 0.700
$iJE Seed shape 0.410 0.425 -0.112 -0.277 -0.065 0.428
FHfF{E Eigenvalue 2.108 1.483 1.220 1.053 1.027
757 2 TTHk# Variance contribution 17.564 15.437 12.356 10. 164 8.772 8.559
ZITI#kR Accumulative contribution 17.564 33.002 45.358 55.522 64.293 72.852
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Fig.2 Clustering map of soybean germplasm
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