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Abstract: In order to fully explore and utilize soybean germplasm resources in Heilongjiang Province, clarify the correlation
between traits, and improve the utilization rate of germplasm resources in the western Songnen Plain of Heilongjiang Province,
this study analyzed multiple phenotypic traits of 266 soybean germplasm resources in the western part of the Songnen Plain in
Heilongjiang Province using methods such as diversity analysis, correlation analysis, cluster analysis, and principal component
analysis. The results showed that the coefficient of variation ranged from 4.55% to 144.22% among the tested germplasm
resources, with the highest coefficient of variation for effective branchesnumber and the lowest coefficient of variation for
protein. The cumulative contribution rate of the five principal components ( eigenvalues greater than 1) reached 79.078% ,
which included factors such as pods number per plant, seeds number per plant, seeds weight per plant, growth period, and
plant height. Through cluster analysis, they were divided into five categories. Among them, the second category was mainly
characterized by short growth period, low bottom pod height, dense pod formation, good quality, and comprehensive traits
good. Through the analysis of the collected local soybean germplasm resources, this study has certain reference significance for
the effective utilization of the phenotypic traits of soybean germplasm resources in breeding in the western Songnen Plain of

Heilongjiang Province. At the same time, it provides reference for the cultivation of new soybean varieties and the exploration

of germplasm resources in Heilongjiang Province.
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Table 1 Statistical analysis of agronomic traits of soybean germplasm resources
VIR 2N FHE brifi2: f/MAE BRME 5 5 R

Agronomic traits Mean SD Min. Max. CV/%
HF W Growth period 119.02 5.96 95.00 136.00 5.00
¥k Plant height/cm 80.34 15.85 36.80 126. 40 19.70
JEESE T B Bottom pod height/cm 13.35 4.27 4.50 27.30 31.97
F2£95%1 Main stem nodes number/ /> 13.12 2.25 8.00 20.00 17.18
H P HHL Effective branches number/ /> 1.28 1.85 0.00 15.00 144.22
FRRIEH Pods number per plant/> 40.27 14.40 16.00 128. 00 35.80
FRRKIEL Seeds number per plant/ /> 94.74 35.42 36.72 335.36 37.40
BRI T Seeds weight per plant/g 18.97 6.84 7.19 64.72 36. 04
FRLE 100-seed weight/g 20.16 1.86 9.50 29.10 9.25
HE 1 F& i Protein content/ % 39.93 1.82 30.12 46.78 4.55
BRI F & Fat content/% 20.38 1.14 16.70 25.31 5.60
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Note: * indicates P <0.05, " *

indicates P <0.01, and * "~

indicates P <0.001. T1. Growth period;

T2. Plant height; T3. Bottom pod height; T4. Main stem nodes number; T5. Effective branches number; T6.

Pods number per plant; T7. Seeds number per plant;T8. Seeds weight per plant; T9. 100-seed weight; T10.

Protein content;T11. Fat content.
1
Fig. 1
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Correlation analysis of agronomic traits in soybean germplasm resources
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Table 2 Principal component analysis of agronomic traits in soybean germplasm resources

LMK F A HFFE Principal component characteristics

Agronomic traits PC1 PC2 PC3 PC4 PC5
4B W Growth period -0. 106 0.498 0.020 -0.015 0.018
Bk Plant height -0.060 0.504 -0.038 0.251 -0.009
JEJEETBE Bottom pod height 0.085 0.076 0.006 0.836 -0.063
F2595%L Main stem nodes number -0.040 0.340 0.025 -0.195 0.001
A5 5053 BB Effective branches number 0.041 0.157 -0.018 -0.292 -0.118
SR Pods number per plant 0.339 -0.065 -0.010 0.081 -0.055
BRI Seeds number per plant 0.345 -0.078 -0.002 0.072 -0.039
BRI T Seeds weight per plant 0.357 -0.076 0.006 0.053 0.208
TR 100-seed weight 0.038 0.008 0.005 -0.038 0.924
R A B Protein content 0.025 -0.035 -0.550 0.016 0. 106
BEWi 5 42 Fat content 0.017 -0.031 0.555 0.027 0.115
SAEAE Characteristic value 3.577 1.631 1.376 1.098 1.017
77 2 TTHk 3 Variance contribution rate/% 32.515 14.830 12.513 9.979 9.241
ZiF5Hk# Cumulative contribution rate/% 79.078 47.345 59.857 69. 837 79.078
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Fig.2 Cluster analysis of agronomic traits in soybean germplasm resources
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Table 3 Analysis of variance of cluster categories

HeHen

R Cluster categories

FAMER I I

It v v

Phenotypic traits

Mean + SD Mean + SD

I + PRER FEIE + Frifk2E T = brife2s T + brife2s SPEE + pRifEE
CV/% CV/% CV/% CV/%

CV/ %

Mean + SD Mean + SD Mean + SD

T

Growth period

118.75 £5.68  4.78

M 101.65 £20.63 20.29
Plant height/cm

i S 12.08+1.13 9.3

Bottom pod height/cm

ELE SR 16.25£3.30 20.33

Main stem nodes number/}>

AR 4.50£1.73 38.49

Effective branches number//
BARRIERL

Pods number per plant/4>

101.00 £18.24 18.06

bR L

Seeds number per plant//>

247.57 £59.89 24.19

FAfRL R
Seeds weight per plant/g

47.56 +11.81 24.84

TR
100-seed weight/g

19.20 £0.66  3.46

EHR

Protein content/ %

39.99+0.76  1.90

ity

Fat content/ %

19.61 +1.14 5.83

112.73 £7.77  6.90

66.49 +16.76 25.21

11.20 +3.48 31.10

11.96 £2.13  17.77

0.42+0.03 6.28

25.54 +8.26 32.35

59.29 £19.41 32.73

11.03 £2.69 24.35

19.14 £2.61 13.62

41.18 £2.57 6.24

19.48 +1.42  7.28

121.75£6.05 4.97 118.07 £5.22 4.42 120.20+5.00 4.16

87.08 £19.76 22.69 76.82 +13.50 17.58 82.92 +13.59 16.39

15.18 +4.23  27.85 12.49 £3.44 27.53 13.91 £4.64  33.35

13.96 £2.52  18.02 12.58 +2.12 13.37+2.08  15.58

16.85

2.07+£0.21 10.04 1.03+0.59 57.19 1.33+0.56  42.50

55.50 +16.45 29.64 34.42+7.20 20.91 41.37+£9.34  22.57

132.94 +41.30 31.07 80.71 £17.36 21.51 96.83 +21.61 22.32

27.26 +6.77 24.85 15.98 +3.11 19.43 19.58 +4.16  21.25

20.98 £2.59 12.36 19.95+1.66 8.31 20.33 +1.53 7.52

38.85+2.47  6.35 40.30 £1.55  3.85 39.70+1.44  3.63

21.15+1.35 6.36 19.97£0.79  3.96 20.65 +1.01 4.88
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