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Genetic Diversity Analysis of Spring Soybean Varieties in Southwest China Based
on DUS Testing Traits
WANG Hong-juan, JIANG Xiao-ying, GUAN Ling, LEI Kai-rong, LIN Qing, BAI Wen-qin
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Ministry of Agriculture and Rural Affairs, Chongqing 401329, China)

Abstract ; This study attempted to explore the feasibility to study the genetic diversity of soybean varieties, better evaluate and
classify soybean variety resources by using DUS test traits. A total of 31 DUS testing traits were investigated on 106 soybean
varieties suitable for planting in southwest China, and the diversity of different types of traits was compared and evaluated. The
results showed that a total of 153 allelic variations were detected in 31 tested traits, with an average of 4. 94 per trait. The
variation coefficient of qualitative, pseudo-qualitative and quantitative traits were <1, 0.05 —1.42, and 1.43 - 1.91,
respectively. Nine phenotypic traits were used for the first time in this study, whose variation coefficient were 0.55 —1.28.
Correlation analysis showed that there was a high correlation between flower color and anthocyanin coloration on the hypocotyl
of soybean seedlings. The 106 varieties were divided into four groups by cluster analysis, and each group had its own unique
characteristics. The results showed that DUS testing traits had large quantity and high diversity, which could comprehensively
and objectively evaluate soybean variety resources. Based on the cluster analysis of DUS testing traits, different germplasm
types were classified, and 20 excellent germplasm resources were screened out.
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Table 1 The traits information and codes of expression status
ETRe) 62N PERZEA X)”u‘iﬂlllﬁ% PR B A
Code Trait Type of traits Observation Expression status and code

method
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Note : * . Traits that are important for the international harmonization of variety description ; QL. Qualitative traits; QN. Quantitative traits; PQ. Pseudo-

qualitative traits; VG. Group visual observation; MS. Single measurements; MG. Group measurement.
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Table 2 The diversity analysis of 31 traits in 106 soybean varieties

RIS 18 P A5 Kl 17K

Ptk EMEFBE  AMEGEREE SRR I3 A Frequency distribution
Trait Na Ne H' 1 2 3 4 5 6 7 8 9
Cl 2 1.81 0.64 0.66 0.34 - - - - - - -
C2 7 2.19 1.23 0.66 0.05 0.09 0.08 0.04 0.05 0.04 0.66 0.05
C3 2 1.44 0.48 0.19 0.81 - - - - - - -
C4 6 3.96 1.53 0 0.03 0.11 0.12 0.34 0.32 0.08 O 0
5 4 1.14 0.31 0.02 0.02 0.93 0.03 - - - - -
C6 2 1.02 0.05 0.99 0.01 0 - - - B - B
c7 6 3.05 1.28 0 0 0.01 0.08 0.14 0.31 0.45 0.01 O
C8 2 1.79 0.63 0.67 0.33 - - - - - - -
C9 6 2.59 1.16 0.05 0.36 0.50 0.07 0.02 0.01 O 0 0
C10 2 1.08 0.16 0.96 0.03 0.01 O - - - - -
Cl1 3 1.06 0.15 0.97 0.02 0.01 O - - - - -
C12 3 2.47 0.99 0.15 0.53 0.32 - - - - - -
C13 3 1.85 0.80 0.09 0.70 0.21 O - - - - -
Cl4 5 1.32 0.55 0.87 0.06 0.03 0.04 0.01 O 0 0 0
C15 5 3.40 1.33 0.06 0.39 0.25 0.28 0.03 0 - - -
Cl6 5 3.51 1.38 0.03 0.42 0.12 0.25 0.18 - - - -
C17 2 1.06 0.13 0.97 0.03 - - - - - - -
C18 5 1.49 0.72 0 0.78 0.08 0.05 0.03 O 0 0.03 -
C19 2 1.02 0.05 0.99 0 0.01 - - - - - -
C20 6 3.61 1.42 0.03 0.04 0.25 0.36 0.04 0.28 - - -
C21 7 2.33 1.23 0.62 0.18 0.03 0.06 0.06 0.03 0.03 0 0
Cc22 2 1.87 0.66 0.37 0.63 - - - - - - -
€23 7 3.47 1.43 0.01 0.34 0.383 0.15 0.08 0.04 O 0.01 0
C24 9 5.75 1.91 0.04 0.06 0.18 0.26 0.13 0.21 0.08 0.03 0.02
C25 7 3.54 1.49 0.02 0.06 0.14 0.43 0.25 0.08 0.02 0 0
C26 9 4.30 1.72 0.02 0.10 0.39 0.23 0.03 0.08 0.11 0.04 0.01
Cc27 8 3.98 1.62 0.03 0.12 0.40 0.25 0.12 0.02 0.05 O 0.02
C28 3 1.54 0.65 0.08 0.79 0.13 - - - - - -
C29 7 4.21 1.59 0 0.04 0.13 0.34 0.26 0.18 0.03 0.02 O
C30 8 4.85 1.74 0.02 0.07 0.11 0.25 0.29 0.19 0.05 0.02 O
C31 8 5.47 1.84 0.07 0.10 0.28 0.21 0.18 0.10 0.02 0.04 O
44 Average 4.94 2.65 1.00
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B H R R MG R 1, B IRl AR il (8
A R AR (00 5 00, IRl AL 75 i 2 (5 AY i
FAETEEI A 1 0



244

FLLIHAF 5T DUS PR 7Y g X R R LN

n R AL 2R T 261

A1

Fig. 1

2.3 MEREXAESMHMREMEROERS S
HERR ZREMEFE BN T 0.5 B9 7 NPER, 4y
IR 24 MR 9 D E Sy, B TTERR
7 71.988% ,,\EF‘FJUﬂ/\HEﬁJM}E/J R TTER AT
50% (£ 3) . H—F s FEME CL.C2.C8,
CBﬁﬂﬁ%ﬁ%ﬁﬂﬂ%ﬂ&H#@Wz%ﬁ
BN R G €5 5 BRI S R BN AR B AR G AR

0.6

- 0.4

F0.2

-1.0

KEmf 31 MEKEE X S

The correlation coefficients among 31 traits of soybean varieties

B BB BB C16 ,C24 Fi C25 AR,

S WIATL IR o B 2 ZE RS E B SR = R &
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AR RS R, B ER R C4.CT
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Table 3 The PCA analysis among 24 traits

[ESTN F 43 Principle factor IERTN FE 43 Principle factor

Trait 1 2 3 4 5 Trait 1 2 3 4 5
Cl 0.810" -0.191  0.390 0.195 -0.049 C22 -0.141 0.199 0.312* -0.274 0.287
C2 0.761" -0.264  0.426 0.046 -0.141 €23 0.503* 0.499 -0.217 -0.276 0.082
Cc4 0.043 0.206 136 -0.621" 0.069 C24 0.010 0.698* 0.377 0.143 -0.228
Cc7 0.039 0.090 -0.342 0.425* 0.377 €25 0.360 0.728* 0.139 0.133 -0.102
C8 0.791 " -0.255 .390 0.223 -0.035 €26 -0.401" 0.363 0.236 0.342  -0.368
c9 0.217 0.150  0.057 0.160 -0.342* c27 0.594* 0.453 -0.267 -0.316 -0.093
C12 -0.219 -0.138 -0.127 0.019 -0.306" C28 0.143 0.277 -0.313 -0.157 -0.343"
C13 0.390 * -0.311  0.066 -0.049 0.219 Cc29 0.182 0.048 -0.322 0.662* 0.185
Cl14 -0.007 0.126 -0.016 0.136 0.397 " C30 0.488" 0.295 -0.480 0.008 0.163
C15 0.114 -0.171  0.081 0.329 -0.358" C31 0.715* -0.114 -0.292 -0.057 0.234
Cl16 -0.080 0.412* 0.278 0.330 0.340 LA E 4.009 2.554 2.438 1.903 1.550
C18 0.027 -0.193  0.586* -0.299 0.141 ||5THk% CR/% 16.705 10.643  10.159 7.930 6.458
€20 -0.046 0.327  0.609* 0.019 0.263 || Rilsikse

16.705  27.348 37.507 45.437  51.895

C21 0.397* -0.121 -0.211 -0.145 -0.319 CCR/%

TE: " FREAGRTE A B T P i iR R X H

Note: * indicates the biggest absolute value of an index in all factors.
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Fig.2 The clustering analysis of 106 soybean varieties based on phenotypic traits
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Table 4 The selected soybean good germplasm resources and the excellent characteristics

i A M TRLE SRR (USSR TN
Cultivar Mature period /d Plant height/cm 100-seed weight/g Number of pods Excellent characteristics

% 228 Xiangchun 228 97 62.1 27.1 44.2 R
W% 05-8 Youchun 05-8 98 40.4 26.0 44.8 Bk
JKIE 2 5 Huijia 2 99 52.1 25.5 43.6 Ll
J 5 10 5 Chengdou 10 100 55.5 27.9 51.1 R
71 9840 Gong 9840 100 46.1 23.6 45.6 FL 2l
7 06-1 Youchun 06-1 103 64.4 25.7 47.4 F
JII 5. 13 Chuandou 13 103 51.9 26.8 56.4 H
PP 1 45 Yehei 1 107 53.3 21.2 40.2 FL 22l
H1 5 30-2 Zhongdou 30-2 108 74.0 22.6 164.0 (R AR
(751 592-7 Senggong 592-7 113 42.2 26.9 110.5 ZEYe %
15 212 Gongdou 212 117 51.0 30.5 110.0 A
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