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Genetic Variation, Correlation and Principal Component Analysis on Agronomic
Traits of Summer Sowing Soybean( Glycine max Merr. ) in Huanghuai Region
WANG Bao-qing,ZHANG Li-feng,DAI Hai-ying, WANG Cai-jie,LI Wei,XU Ran

(Crop Science Research Institute ,Shandong Academy of Agricaltural Sciences,Jinan 250100, Shandong, China)

Abstract: Genetic variation, correlation and principal component analysis were used to analyze the relationship between yield
and related agronomic traits of 87 summer sowing soybeans in Huanghuai region. Results showed that variation of effective
branch number was the greatest ;variation of growth duration was the least. The variation of lowest pod height, pod number per
plant,seed number per plant,seed weight per plant and 100-seed weight ranged from 18.38% to 27.56% in semi-determinate
soybeans ;in determinate soybeans, the variation of plant height, lowest pod height, pod number per plant, seed number per
plant,seed weight per plant ranged from 21.02% to 28.04% . In semi-determinate soybeans,yield had extremely significant
positive correlation with seed number per pod,seed weight per plant and 100-seed weight, but significant negative positive cor-
relation with effective branch number and growth duration. While in determinate soybeans, yield had extreme significant posi-
tive correlation with stem diameter,and significant positive correlation with lowest pod height. Principal component analysis be-
tween different stem termination soybeans showed the first four principal components respectively account for 79. 92% and
79.50% of total variation. It should be emphasized according to different stem termination for selecting varieties, especially in
Huanghuai region where mainly planted semi-determinate and determinate summer sowing soybean. We should choose semi-de-
terminate varities with moderate plant height and growth duration,fewer effective branch numbers, more seed number per pod
and higher 100-seed weight. It also need to select determinate varieties with thicker stem diameter, higher plant height and pod
height at bottom , more main stem nodes pods per plant and seeds per pod.
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Table 1 Variant coefficient of major agronomic trait of summer sowing soybean in Huanghuai region

Y] AR ¥iE 5 S W PRt 55 R AU
Stem determination Characters Average Range SD CV/%
A PR X, 107.42 100.33 =119.33 4.18 3.89
Semi-determinate X, 100. 03 76.80 —126.37 11.28 11.28
X, 2.58 0.33 -6.20 1.17 45.44
X, 17.37 14.43 -21.23 1.62 9.35
X 0.73 0.60 -0.93 0.07 9.51
X, 23.47 11.60 —45.37 6.19 26.36
X, 46.06 26.90 -76.27 11.97 25.99
Xg 99.22 59.23 - 164.40 22.33 22.50
X, 2.18 1.77 -2.70 0.23 10.37
X0 15.32 6.20 -26.73 4.22 27.56
X, 19.98 9.63 -26.62 3.67 18.38
X,, 2504.55 88.20 —241.10 36.76 22.02
A RR Y X, 103.30 88.00 —121.00 6.11 5.91
Determinate X, 81.63 38.93 -122.60 18.21 22.30
X3 2.41 0.53-5.70 1.18 48.91
X, 14.98 9.33-19.63 1.89 12.59
X 0.69 0.60 -0.83 0.06 8.28
X, 22.33 11.93 -32.13 4.69 21.02
X, 45.32 26.60 -75.57 12.71 28.04
Xg 94.43 54.60 —141.57 22.44 23.77
X, 2.11 1.77 -2.70 0.22 10.17
X0 15.33 6.70 —28.10 3.62 23.59
Xy, 19.56 13.53 -23.70 2.54 12.99
X, 2741.85 131.60 —240.03 25.30 13.84
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Table 2 Correlation analysis between major agronomic traits of summer sowing soybean in Huanghuai river region

23 ) PEAR FKZ B Correlation coefficien
Stem determination  Characters X, X, X3 Xy X5 X, X5 Xg X Xio Xi X,
AT B A X, 1.00
Semi-determinate X, 0.11 L00
X3 0.38"* -0.08 1.00
Xy 0.29* 0.69"* -0.08 1.00
X5 0.45** 0.15 -0.08 0.35" 1.00
X6 0.26 -0.04 -0.06 0.18 0.12 1.00
X; 0.41** 0.21 0.51** 0.13 0.34* -0.13 1.00
Xg 0.24 0.23 0.31" 0.13 0.37** -0.2 0.91** 1.00
Xy -0.53** -0.02 -0.58"* -0.12 -0.06 -0.17 -0.44** -0.06 1.00
X0 0.17 -0.07 -0.08 0.01 0.4 -0.09 0.37** 046" 0.14 1.00
Xy 0.02 -0.43"* -0.26 -0.18 0.42** 0.4 -0.41"" -0.36"" 0.18 0.41** 1.00
Xy -0.29* -0.13 -0.59** -0.26 0.21 -0.17 -0.20 0.05 0.61** 0.41"* 0.41"* 1.00
FBRAL X, 1.00

Determinate X, 0.54 Loo
X5 0.53** 0.14 1.00
Xy 0.32 0.47** -0.10 1.00
Xs 0.20 0.10 0.20 0.35" 1.00
X6 0.02 0.16 -0.21 0.50** 0.06 1.00
X; 0.35" 0.15 0.71** -0.06 0.46" " -0.30 1.00
Xy 0.21 0.20 0.58"* -0.02 0.46"* -0.34" 0.95** 1.00
Xy -0.42** 0.16 -0.53** 0.19 -0.13 0.07 -0.47** -0.18 1.00
X0 -0.01 -0.14 0.32 0.03 0.51*" -0.22 0.63** 0.68"* -0.07 1.00
Xy -0.12 -0.50"* -0.17 -0.03 0.05 0.17 -0.44"" -0.527" -0.04 0.08 1.00

X, ~0.04 001 -0.16  0.25

0.44** 036" -0.13 -0.09 0.19 0.25 0.31 100

“fRFE P<0.05, " " fFE P<0.01,

“means P <0.05,while * * means P <0.01.
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Table 3 Principal component analysis between major agronomic traits of

summer sowing soybean in Huanghuai region

g IR

WA AL AL [ 12 Standardization eigenvector

o DUIRR BRI TTRR

St Principl
o et X, X, X3 Xy Xs Xs
determination component

[ E= AN
FEAE(E Cumulative Proportion

Xx X9 Xm X]l XlZ Eigenvalue % /%

AT FRAY 1
Semi-
6111'1 ’
determinate
3
4

AR

Determinate

AW o0 =

0.35 0.21 0.35 0.23 0.18 0.04 0.46 0.36-0.36 0.08 -0.25 -0.29 3.46 28.83 28.83
0.09 0.01-0.20 0.05 0.483-0.08 0.16 0.28 0.21 0.54 0.31 0.41 2.60 21.69 50.52
-0.12 0.62-0.36 0.55 0.03 0.05-0.11 0.01 0.25-0.14-0.27 0.04 1.79 14.94 65. 46
0.37-0.04 -0.07 0.26 0.29 0.51-0.27 -0.39 -0.24-0.01 0.37 -0.16 1.74 14.46 79.92
0.26 0.14 0.40 0.01 0.26-0.17 0.49 0.47 -0.24 0.31-0.22 -0.06 3.85 32.09 32.09
0.24 0.38-0.08 0.56 0.33 0.44-0.06-0.03 0.16 0.03 0.02 0.39 2.28 19.01 51.11
-0.32-0.45-0.08 -0.09 0.35-0.01 0.05 0.08 0.03 0.46 0.41 0.41 1.95 16.21 67.32
0.40-0.17 0.30-0.02-0.01 0.20-0.05-0.28 -0.61 -0.16 0.45 0.02 1.46 12.17 79.50

1 ~4 RS — F s ~ 50U F (40, 14 represent the first to fourth principle component , respectively.
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