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Application of GGE Biplot in Soybean QOil Content Analysis
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Abstract: In this research, to increase the evaluation accuracy of stability and adaptability of soybean oil content in multiple
environments, GGE-biplot method was used to analyze and evaluate the recombinant inbred lines ( RILs) dataset which inclu-
ding the oil data of 147 F,y o RILs and their parents Charleston ( @ ) and Dongnong 594 ( &) planted in Harbin from 2002 to
2011. The results showed that the first principal component explained 40.0% effect, the second principal components ex-
plained 14. 6% effect, PC1 and PC2 were explained totally 54. 6% G and GE interaction effects. Ten environments could be
divided into three groups, 2009 HRB, 2010 HRB and 2011 HRB were in the first group, the line No. 39 was the best inside
the group; 2006 HRB was classified in the second group, the line No. 1 was the best inside the group; 2002 HRB, 2003
HRB, 2004 HRB, 2005 HRB, 2007 HRB and 2008 HRB were grouped in the third group, the line No. 135 was the best in-
side the group. Based on discrimination ability and environmental representativeness, 2006HXL was the best representative
environment and 2009HRB was the best discriminating ability environment. Based on 10 years data in Harbin location, envi-
ronmental factors impacted on the soybean oil content was sequenced as: sunshine > precipitation > average temperature dur-
ing growth stage. The results were important implications for guiding soybean cultivation in multiple environments and evalua-
tion of the suitable environmental factors.
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Table 1 Environment factors of Harbin from 2002 to 2011 in growth stage
WA T
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Environment factor
W i
529.2 466.6 447.8 408.6 454.6 356.9 368.0 441.3 455.5 401.0
Precipitation/mm
H H R 44
1377.3 1104.0 1439.5 1233.0 1347.9 1385.9 1318.2 1316.1 1308.6 1298.0
Sunshine hours/h
AU
16.9 17.4 18.1 17.5 17.8 18.1 18.2 17.4 18.3 17.9

Average temperature/C

2.2 RIL BEMRE G

A F 28 FBE A o MR 3R B 4 A 45 2R T DL
3% 2 B4 Charleston #3153 & AR fLTE R 19.03% ~
22.21% SCAHRAG 594 Wi oy A ARy 18.71% ~

21.2% . REAHIIIMEAS LG 19.28% ~21.66% .
RV A 45 47 /30 5 10 A8 R K, O B i QE
or#.

*2 BEHAXRBEEHIIELSG
Table 2 Summary of RIL oil content

TR 594 RIS

EZ3 Charleston PRUEZE ASRAR W BT RME O mOKE ARE
Environment /% Pongnong Average of SD CV/ % Steve Kurt Min. Max. Range
594/ % population/%
2002HRB 19.63 21.83 21.47 1.38 6.47 -0.35 0.25 16.68  24.33 7.65
2003HRB 19.27 19.68 20.45 0.91 4.45 -0.07 -0.02 17.9 22.61 4.71
2004HRB 19.03 19.26 19.28 0.60 3.11 0.16 -0.20 17.87 20.91 3.04
2005HRB 19.11 19.44 19.32 1.07 5.57 0.36 -0.29 16.99 22.17 5.18
2006HRB 20.30 21.20 20.85 0.50 2.41 -0.51 0.46 19.05  21.90 2.85
2007HRB 22.21 18.71 21.46 0.80 3.76 0.06 -0.10 19.49 23.35 3.86
2008HRB 21.89 20.31 21.66 0.89 4.11 -0.45 0.28 18.64  23.56 4.92
2009HRB 21.36 20.26 20.67 0.60 2.92 -1.13  1.95 18.32  21.78 3.46
2010HRB 20.51 21.43 21.36 0.40 1.90 -1.26 2.62 19.73  22.03 2.29
2011HRB 19.98 21.40 21.32 0.39 1.86 -0.26 0.49 20.01  22.51 2.50
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Fig. 1 Oil content distribution in 10 environments in Harbin
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Fig. 2 Oil content distribution
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Fig. 3 Oil content GGE-biplot analysis in 10 environments in Harbin
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