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Agronomic traits analysis of 68 soybean variety resources in Xinjiang irrigation area
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Abstract : A total of 68 soybean accessions, including introduced or self — bred varieties, were used to perform
variation, correlation, principal component and cluster analysis based on their agronomic traits in Shihezi region,
Xinjiang Province. The results showed that, among 18 agronomic traits, variation coefficient of lodging resistance
was the highest (40.53% ) while that of protein content was the least (3.43% ). Additionally, yield had signifi-
cant positive correlations (P <0.01) with grain weight per plant, 100 — seed weight, fat content, had negative cor-
relations (P <0.01) with growth period, pod — setting. Principal component analysis showed that cumulative con-
tribution rate of the former six principal component was 82.77 % . Cluster analysis indicated that 68 soybean acces-
sions were apparently divided into seven groups when genetic distance was ten. Moreover, varieties in group I was

widely adaptable and could be planted in most regions of Xinjiang. Varieties in group Il had more bean pods, gre-
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ater seed number per plant and higher protein content. Varieties in group [V had a certain number of effective bran-

ches, greater seed number per plant and higher protein content. Varieties in group V had a short growth period,

high yield and was suitable for being used as resowing varieties. Varieties in group VI had more nodes, bean pods,

greater seed number per plant and higher protein content and was used as sprout soybean or special soybean of bean

products in local region. Varieties in group VI, having more bean pods and biomass, higher 100 — seed weight and

fat content, could be used as green manure due to its greater biomass after wheat was harvested. The results could

provide reference for introduction, research and utilization of soybean germplasm resources in Xinjiang.

Key words :soybean; agronomic traits, correlation analysis; principal component analysis; K — means cluster

analysis
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Table 1 Variant coefficient of major agronomic trait of tested soybean varieties of Xinjiang

FEIR N AT T TR TR

Trait Min Max Mean SD CV/ %
HFH Growth period/d 94.33 141.00 121.07 10.72 8.85
k1 Plant height/cm 46.53 128.47 89.42 15.99 17.88
ZEJEE L Height of lowest pod/cm 4.63 40.27 22.29 6.66 29.89
22K Stem diameter/cm 0.38 0.64 0.52 0.04 7.72
F 2595 % Node number of main stem 11.13 18.87 14.62 1.66 11.36
BB Effective branch 0.00 1.20 0.16 0.22 142.72
B IEH Total pods 18.50 39.40 25.88 4.84 18. 68
B RLTEEL Available pods 17.30 38.20 25.04 4.66 18.62
FFIERIEL Seeds per pod 1.76 2.84 2.24 0.21 9.39
PRk Y77 i Biological yield/g 11.25 35.60 23.81 5.04 21.18
PARRAIEL Grain number per plant 41.13 85.07 57.62 9.85 17.09
FARKI L Grain weight per plant/g 4.20 15.85 9.89 2.19 22.12
HRLE 100 - seed weight/g 5.61 24.42 17.41 2.69 15.43
&1 Protein content/ % 35.40 42.03 38.54 1.32 3.43
JK43& & Moisture content/ % 7.07 10.87 7.70 0.63 8.13
NN &+ Fat content/% 19.77 23.63 22.07 0.92 4.15
7= HE Yield/ (kg/hm?) 1 026.15 4621.95 2917.8 34.88 17.93
PR %L Lodging resistance series 1.00 3.33 1.25 0.51 40.53
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Table 2 Correlation analysis between major agronomic traits of tested soybean varieties of Xinjiang

TiH Item X1 X2 X3 X4 X5 X6 X7 X8 X9

X1 1

X2 0.580" " 1

X3 0.524 "~ 0.523** 1

X4 0.498 "~ 0.407** 0.330" " 1

X5 0.579* " 0.777** 0.452** 0.310" 1

X6 -0.096 0.072 -0.337** -0.038 -0.035 1

X7 0.481 " 0.271" -0.111 0.313** 0.298 " 0.096 1

X8 0.457"* 0.268 * -0.099 0.306 " 0.281" 0.091 0.994 " *

X9 -0.214 -0.037 0.149 0.023 —-0.087 -0.120 -0.403** -0.379*" 1
X10 0.567" " 0.463 " 0.176 0.676" " 0.366"* -0.087 0.703 " * 0.699** -0.105
X11 0.414" " 0.281" -0.026 0.348 " " 0.276 " 0.046 0.868 " 0.877** 0.098
X12 0.061 0.038 -0.208 0.381** -0.031 -0.021 0.555** 0.559** 0.100
X13 -0.333*"  -0.245" -0.253" 0.153 -0.302" -0.111 -0.149 -0.156 -0.012
X14 0.232 0.033 -0.027 0.101 0.117 0.123 0.037 0.012 -0.170
X15 0.566 " " 0.354"* 0.097 0.355** 0.337** -0.017 0.513** 0.486"" -0.300"
X16 -0.314" " 0.074 -0.043 0.053 -0.031 —-0.089 -0.151 -0.151 0.137
X17 -0.397** -0.113 -0.390"* -0.044 -0.227 0.001 0.098 0.100 0.121
X18 0.321"" 0.585" " 0.370 " * 0.102 0.366 " " 0.133 0.155 0.146 0.058
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g2
TiH Item X10 X11 X12 X13 X14 X15 X16 X17 X18

X1
X2
X3
X4
X5
X6
X7
X8
X9

X10 1

X11 0.720" " 1

X12 0.774* 0.672"* 1

X13 0.286" -0.152 0.613** 1

X14 0.102 -0.045 0.015 0.101 1

X15 0.565* " 0.388" " 0.299~ 0.006 0.017 1

X16 -0.034 -0.096 0.128 0.274~ -0.566"* -0.004 1

X17 0.186 0.172 0.555** 0.534**  -0.250" 0.196 0.461 " 1

X18 0.264 " 0.226 0.174 -0.050 0.002 0.080 0.031 0.021 1

T # P < 0.05 KV ERFMIC, « = AEP < 0.01 KV EMBEMIC, XUAF Y X2 bkm X3 253805 B Xd 2501 X5 229580
X6 : RIS XT IR 5 X8 - AKX - 45 JERL R 5 X10 - BLRRA: 77 Bk s XT L BABRRORI S X1 2 - BB T X3 - PR o s X142 B 1 39 5 XS
KRG X16 IR & k5 X17 - Jr A A i 05 X8 - SR Sk

Note; * means significance at level of 0.05, % % means significance at level of 0. 01; X1 :Growth period; X2 Plant height; X3 Height of lowest
pod; X4 :Stem diameter; X5 :Node number of main stem; X6 ; Effective branch; X7 :Total pods; X8 : Available pods; X9 :Seeds per pod; X10:Biological
yield; X11:Grain number per plant; X12:grain weight per plant; X13:100 — seed weight; X14:Protein content; X15 : Moisture content; X16:Fat con-
tent; X17:Yield; X18:Lodging resistance series
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Table 3 Principal component analysis of agronomic traits

i | FE R RFIE 0] 52 28 4nf Principal component characteristic vector load
Project 1 2 3 4 5 6
X1 0.32 -0.28 -0.03 0.12 -0.11 -0.07
X2 0.27 -0.25 0.27 -0.12 0.28 -0.10
X3 0.11 -0.37 0.34 0.13 -0.17 0.04
X4 0.26 -0.01 0.19 0.31 -0.07 -0.03
X5 0.25 -0.28 0.15 ~0.09 0.13 -0.12
X6 0.00 0.03 -0.23 -0.23 0.65 0.04
X7 0.36 0.13 -0.26 -0.19 -0.09 0.01
X8 0.35 0.14 -0.25 -0.20 -0.11 0.04
X9 -0.09 0.02 0.35 0.01 -0.07 0.67
X10 0.38 0.14 0.09 0.20 -0.03 0.02
X11 0.34 0.16 -0.08 -0.19 -0.12 0.38
X12 0.24 0.41 0.10 0.17 0.06 0.19
X13 -0.03 0.37 0.20 0.45 0.18 -0.19
X14 0.05 -0.12 -0.29 0.55 0.32 0.08
X15 0.28 0.04 -0.01 0.00 -0.09 -0.41
X16 -0.05 0.20 0.44 -0.31 -0.02 -0.30
X17 0.01 0.44 0.21 -0.10 0.14 -0.11
X18 0.17 -0.13 0.25 -0.13 0.48 0.16
FHEH Eigenvalue 5.57 3.24 2.15 1.51 1.24 1.19
Tk 2/ 9
Proport iﬁi‘)ﬂlﬁﬁon e 30.95 18.00 11.96 8.38 6.90 6.60
RBGTRE % 30.95 48.94 60. 90 69.28 76.18 82.77

Cumulative contribution rate
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Table 4 Representative materials and their principal component scores of top —3 in each principal component

®4 J[ERSTHRE I WRREMBREERSB/HE

}:Jﬁjﬁ}ﬁ%ﬁ{ﬂ Principal component scores

> e e
FA 1 FAG 2 FH 3 FAG 4 % S Rpmﬁﬁtﬁ‘ly
Component 1 Component 2 Component 3 Component 4 Component 5 Component 6

7.18 3.83 0.77 -1.83 -1.47 -2.93 #1345 Zhonghuang 45°
5.80 0.97 2.93 -0.33 1.50 -0.27 FikH 11 & Xindadou 11
4.31 -0.96 1.44 -2.19 0.70 -0.95 ik 23 2 Xindadou 23
7.18 3.83 0.77 -1.83 -1.47 -2.93 Ha i 45 Zhonghuang 45"
3.41 2.91 -1.31 2.76 0.08 0.54 & 201 Jiyu 201

-0.25 2.67 0.74 -2.44 -0.66 -0.37 4 68 Heinong 68
0.41 0.93 3.14 0.42 0.72 -0.28 4% 67 Heinong 67°
5.80 0.97 2.93 -0.33 1.50 -0.27 #KE 11 5 Xindadou 11
1.05 -1.90 2.21 -0.49 1.32 0.87 £1 K 2 5 Shidadou 2
3.14 -0.75 -0.30 2.86 0.37 -0.54 $HkE 1% Xindadou 1¢
3.41 2.91 -1.31 2.76 0.08 0.54 # & 201 Jiyu 201

-3.28 2.32 -0.16 2.48 0.65 -0.11 i3 16 Nenfeng 16
1.93 -2.19 -2.54 -1.83 3.95 0.32 12 Kesuo®
2.65 2.06 0.57 -1.96 3.81 0.37 M4 53 Heinong 53
0.82 0.46 0.49 0.59 2.10 -0.04 47 45 Hefeng 45
0.65 1.84 -0.79 0.43 -0.01 1.28 PR 22 & Xindadou 22
1.49 -5.96 -4.48 -2.02 -1.28 1.18 Bk 28 2 Xindadou28
4.08 1.45 -1.25 1.51 -1.09 0.92 3% Huangbaijia

T T R4 R 3 I OIS 0, b, o dye £ PRI WA | ZE M 6 HEA AT 3 AR R

Note ; Bold number is the score of main component of top 3 ;superscript letters a — f indicate the top 3 in each principal component respectirely
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Fig.1 Cluster result of tested soybean varieties
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Table 5 Characteristics of each cluster
PR Trait 1(56) (2) () N (2) V() VI(1) VI(1)
X1 120.00 131.00 131.00 127.00 95.00 141.00 132.00
X2 87.93 125.33 85.16 125.45 49.39 109.87 105.30
X3 23.18 28.70 18.31 19.40 4.96 22.40 15.60
X4 0.52 0.55 0.59 0.52 0.39 0.47 0.56
X5 14.47 18.77 14.44 14.98 11.77 18.80 16.55
X6 0.12 0.07 0.25 1.05 0.43 1.20 0.00
X7 24.53 32.30 35.17 30. 10 22.63 35.93 39.40
X8 23.77 31.03 33.70 29.33 21.95 34.20 38.20
X9 2.26 2.11 2.17 2.16 2.22 2.03 2.09
X10 23.15 31.87 32.26 25.84 12.43 18.36 35.60
X11 55.15 69.47 76.31 65.55 49.83 71.53 82.15
X12 9.57 11.96 13.59 10. 40 9.08 14.26 15.12
X13 17.61 17.35 18.27 15.23 17.88 17.23 18.56
X14 38.48 37.83 39.36 39.03 38.42 40.93 36.53
X15 7.58 8.27 8.24 8.02 7.57 7.47 10.87
X16 22.07 23.20 21.68 21.70 22.05 19.77 23.63
X17 191.79 202.22 207.26 205.37 220.41 198.36 308.13
X18 1.20 2.67 1.00 2.17 1.00 3.00 1.00
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