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Stability and Adaptability Analysis on Yield of Eleven Summer Soybean Varieties
(Lines) in Huang-Huai-Hai Region
CHEN Yaguang, YANG Yuyang, ZAN Kai, WANG Fengju

(The Cash Crop Institute, Anyang Academy of Agricultural Sciences/Henan Province High Quality Soybean Improvement Engineering Technology
Research Center, Anyang 455000, China)

Abstract: In order to study the stability and adaptability of soybean varieties (lines) and screen excellent soybean varieties
(lines) , multiple factor analysis of variance and GGE biplot were used to analysis on the region experimental data of National
Huang-Huai-Hai( south) summer soybean from 2020 to 2021. The results showed that all factors and interaction effects had
extremely significant effects on soybean yield (P <0.01) except for the year factor. Location (55.31% ) had a greater
contribution rate to soybean yield, while contribution rates of variety (5.97% ) and year (0.02% ) to soybean yield were the
smallest. Multiple comparative analyzes showed that Jining with the highest average yield was 33.63% higher than Fuyang
with the lowest average yield, and the differences were significant (P <0.05). Handou 13 with the highest average yield
among the 11 tested varieties which increased by 10.93% and 9.91% respectively compared to the control Zhonghuang 13
(CK,) and Zhonghuang 13 (CK;),
Guanyun and Xuzhou in Jiangsu, Linyi and Jining in Shandong had high similarity, and the location might be repeated.

and the differences were significant. The GGE biplot analysis results showed that

Zhoukou had the strongest discrimination and representativeness of the varieties tested, which was an ideal location. The 12
locations were divided into two groups, with Xu 9416-8 had the highest yield in the first group and LiudoulO8 had the highest
yield in the second group. The analysis results of high yield and stability showed that Handu 13, Shengyu 6, and Nannong 60
had high yield and stability. In this study, soybean varieties with high stability and adaptability were selected, which also
provided reference for the promotion and application of excellent germplasm resources.

Keywords: soybean; stability and adaptability; multivariate analysis of variance; GGE Biplot
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Table 1 Test soybean varieties and breeding organizations

AP FR Cultivars 18 Code PEHE BN Breeding organization
_ s Al B2 B
{ff%Z 13 Handu 13 Gl
Handan Academy of Agricultural Sciences
e FEETTAON B2 B
v7 5. 37 Hedou 37 G2
Heze Academy of Agricultural Sciences
. FAHE AT A RAH
JIH 10 %5 Heyu 10 G3
Jiaxiang County Huayu Seed Industry Co. , Ltd
o TR UE M DCUE B AR B2 BF 5 i
WS 17 Huaidou 17 G4
Huaiyin Agricultural science Research Institute in Xuhuai, Jiangsu
_ LRI R IR SHEL A
7 108 Liudou 108 G5
Anhui Liufeng Seed Industry Technology Co. , Ltd
- A
F 4% 60 Nannong 60 G6
Nanjing Agricultural University
. BTN BR27 B
#5754 Pudou 754 G7
Puyang Academy of Agricultural Sciences
FE LR A
%H 6 5 Shengyu 6 G8
Jiaxiang County Huayan Agricultural Science and Technology Center
. TLIRRUE S DRI M B2 BF 5T i
1 9416-8 Xu 9416-8 69
Xuzhou Agricultural science Research Institute in Xuhuai, Jiangsu
O R BV E R B 5
EPEEI?)(CK,\) Zhonghuang 13 (CK, ) G10
Institute of Crop Science, Chinese Academy of Agricultural Sciences
E AR 2 BRI S BT
i 13(CKy) Zhonghuang 13 (CKp) Gl1

Institute of Crop Science, Chinese Academy of Agricultural Sciences
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I B LZRAE A LA LRE D
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WEE /NXTEF 16.8 m*,7 171X, 17K 6 m, 1T
0.4 m, %% 18.75 Jikk-hm >, WAk ET #| %50 473h
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Table 2 The geographic locations of each location

Hi 45 Location X35 Code 5 Latitude (N) 22 Longitude (E)

GHEPH Anhui Fuyang El 115°50" 32055’
LRUANE Anhui Hefei E2 117°15' 31°48
LRAEM Anhui Suzhou E3 116°59’ 33°38’
Y E51F B He'nan Xuchang E4 113°55' 3407’
VEGJE 0 He'nan Zhoukou ES 114°49’ 33°40'
T E§5E T 5 He'nan Zhumadian E6 114°5' 33°4'
TLHWEZ Jiangsu Guanyun E7 119°14’ 34°15'
TLIREZ Jiangsu Huaian E8 119°9’ 33°31'
TTIREM Jiangsu Xuzhou £9 117°16' 34°12'
I Z: T Shandong Heze E10 115°28" 35°16'

IIZRHF T Shandong Jining Ell 116°36' 35025’
INZRIf YT Shandong Linyi E12 118°20" 35°5'
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2 ZEREHH

B WPS Excel 11. 0 HEA7 5038 4L 3 i
SPSS 25.0 Zeit Bk ik T Z M 2 E L, =
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M 3 FroR, BRAEGY A1, 25 B R B B AR R0 %
KK 7= a5 W AR 38 B A K SF (P <0.01),
Hi S 0 TTRR R R, 55. 31% , FLUCH ARGy x Hb A&,
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Table 3  Multivariate ANOVA of soybean yield
8 Sk IR R A ¥y F{E DURR
Variance source SS Df MS F value Contribution rate/%

X 28 Block 146981.72 2 73490. 86
AEAY Year 22281. 64 1 22281. 64 1.02 0.02
1,5, Location 60509764. 17 11 5500887. 65 251.88" 55.31
fAl Cultivar 6530553. 87 10 653055.39 29.90** 5.97
5, x B A Location x Cultivar 14816955. 84 110 134699. 60 6.17°* 13.54
AR x Bl Year x Cultivar 1992106. 28 10 199210. 63 9.12** 1.82
AR x M Year x Location 17022496. 32 11 1547499. 67 70.86 " * 15.56
AR x HLE x fh b Year x Location x Cultivar 8510300. 32 110 77366.37 3.54*" 7.78
®2% Error 11487377.73 526 21839. 12
S Total 121038817.90 791

TE: "7 RIRTE0.01 K- AR BEESR,

Note: ™™ represent significance at 0. 01 probability levels.
2.2 REFEMSERR
2.2.1 AFMECRT =AY HEL A [R5 K
AP R AT 2 A R AN R 4 s 12 i

FOFH =508 2 922,20 kg-hm 7, &0 = H
2K 58 E11 >E8 >E7 >E6 > E4 >E10 > E9 >
E12>E3 >E5>E2 >El, & e WL EFT
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Table 4 Comparison of soybean yields in different locations

P
i

7
B2

EL
FF

Hb AR Rl b2 5 R
Location code Average yield/ (kg+hm~?) SD CV/%
El 2475.38 f 228.11 9.22
E2 2592.25 ef 257.58 9.94
E3 2711. 11 cde 376.38 13.88
£4 2989.84 b 155.53 5.20
E5 2706.19 de 251.77 9.30
E6 3197.97 a 247.04 7.72
E7 3270.29 a 207.78 6.35
E8 3287.13 a 264.77 8.05
£9 2837.00 cd 238.75 8.42
E10 2930.91 be 394.03 13.44
Ell 3307.75 a 363.06 10.98
E12 2760.57 cd 255.39 9.25
- Mean 2922.20 391.18

0 ARNG FHREFRRTE P <0.05 KF FESEE, THE,

Note: Different lowercase in the same column indicate significant difference at P <0.05 level among treatments. The same below.
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SR (R) e L E A R L 5 FR, 11
ﬁﬁnuﬁ(%)fri’afﬁiﬁz 922.20 kg-hm
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Table 5 Comparison of yield among different soybean varieties ( lines)

PR -7 FrifE2E A5 AR
Cultivar Average yield/ (kg+hm %) SD CV/%
Gl 3023.36 a 426.95 14.12
G2 2954.13 a 357.85 12.11
G3 2932.35 ab 362.49 12.36
G4 2933.73 ab 414.70 14.14
G5 2986.98 a 309.74 10.37
G6 2978.08 a 405. 44 13.61
G7 2932.59 ab 393.49 13.42
G8 2976.04 a 403.34 13.55
G9 2950. 65 ab 429.48 14.56
GI10 2725.47 ¢ 329.69 12.10
Gl1 2750. 80 be 357.89 13.01
14 Mean 2922.20 391.18
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Fig.1 Relationship among locations
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Fig.2 Discrimination and representativeness of locations

Which Won Where/What
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Fig.3 Adaptability of tested soybean varieties ( lines)
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