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Background and objectives: Soybean (Glycine max L.) is the most
important oil crop in the world. Soybean yield and its geographical
distribution in the country can be severely limited by abiotic stress
such as drought. There is a constant need to improve soybean
cultivars with stable yields in different environments. In this study,
the stability and adaptability of advanced soybean lines under water
stress conditions have been investigated.

Materials and methods: In this study, 14 advance soybean lines that
were superior in preliminary soybean yield evaluation experiments in
different regions along with two cultivars, Saba and Kowsar, in two
separate experiments evaluated in a randomized complete block
design with three replications in the two years of 2015-2016 in Karaj.
Both experiments were similarly irrigated until seedling
establishment and the emergence of the V4-V5 stage, which
coincided with the complete development of the fourth to fifth of
three-leaf. After that, the first experiment was irrigated weekly and
the second one every other week (50-55 and 100-120 mm
evaporation from Class A evaporation pan, respectively). At the end
of two years, the stability and adaptability of the lines were evaluated
by GGE biplot, AMMI, and the rank of the mean yield.

Results: The results showed that the effects of genotype,
environment and genotype x environment explained 20, 68, and 12%
of the total squares, respectively. Also, the first two main components
were significant and each of them accounted for 67 and 24% of the
total squares, respectively. The results of this study showed that the
highest seed yield in non-stress conditions was observed in G1, G3
and G2 lines, respectively. Also in drought stress conditions, the
highest seed yield was obtained from G3 and G2 lines. The G3 line
was known as a drought tolerant genotype with higher than total
average yield in both non-stress and stress conditions.

Conclusion: According to the mean rank and standard deviation of
seed yield rank of lines biplot diagram, G3, G1, G2, G7 had the least
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interaction with the environment and were identified as stable lines.
in the first two main components biplot diagram, and the AMMI
stability value (ASV) with the lines seed yield biplot diagram, G2,
G6, G3, G1, G7 were recognized as more stable lines. Based on the
GGE polygon diagram, lines G1, G6, G2, G7, G4, and G5 were also
selected. Also, G3, and G8 lines showed good private adaptability
with Karaj in stress-non stress conditions. The results showed that
line G3, G1, G2 with higher seed yield than the total mean and
control cultivars can be introduced as a suitable line for cultivation in
low water areas and they can also be used in future breeding
programs.
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advanced soybean lines (Glycine max L.) in drought conditions using GGE-Biplot analysis
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Table 1- List of the studied soybean genotypes in the experiment.

&3, o by Lie &3, o by Lie

Num. Origin or family tree Num. Origin or family tree
1 L.45 (Columbus x Krasnodar 778) 9 L.39 (Williams x Hamilton)
2 L. 44(Craford x Lan) 10 L.13 (Williams x Katool)
3 L. 3(Williams x Katool) 11 L.8 (Williams x Katool)
4 Saba 12 L. (Hacheston x L.6)
5 L.7 (Williams x Katool) 13 L.13 (RVB x Katool)
6 L.3(Nemaha x Savoy) 14 L. 23 (Williams x Katool)
7 Kowsar 15 L.33 (Williams x Hamilton)
8 L. (Hacheston x L.6) 16 L.21 (Williams x Katool)
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Table 2- Meteorological data of two years 2014-2015 and 2015-2016 during soybean growth period in Karaj.
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Table 3- Analysis of variance of AMMI model for seed yield of advanced soybean lines in four locations.

s b EEBRES Sl o g game (Ao 33) Slas o ¢ gazese Sl (:SSkee
S.0.V df Sum of squares Sum of squares (%) Mean squares
s
o 63 79778618 1266327 **
Treatment
S 15 16188572 20.29 1079238 **
Genotype
Las
o 3 54254172 68.01 18084724 **
Environment
Lo x 555
o 45 9335874 11.70 207464 **
GenotypexEnvironmen
lize A adl o ol
S A e s 17 6251310 66.96 367724 **
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lize 3 adl o -
S S e 15 2283731 24.46 152249 **
IPC2
(3.5) oile 3L
) e 13 800833 8.58 61603 **
Residual (Noise)
ol ploal (glax
120 5044693 42039
Pooled error
& 191 85226345
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.MM)J\jOJLQ}.CLM)JLS)‘éw%J:Q** ¥

* and ** are Significant at the 0.05 and 0.01 levels, respectively.

ywy



Y€+) & a,L«JZ} do 8,93 c‘;ﬂ)} ‘_,Lél; .\g)g}'

L gl e 5 Jyl ool glaadl e alie s AMMI 55, (ASV) (goluly (2501 -8 Jsd

Table 4- ASV of AMMI method and the values of first and second main components in soybean lines.
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Genotype s IPCAI Jlawe ASV Ranking of
number Mean grain yield IPCA2 ASV
(Kg/ha)
Gl 2330.5 -0.94 5.75 6.30 1
G2 2399.9 8.01 -6.26 22.80 11
G3 2545.1 5.44 -2.93 15.18 6
G4 2090.2 -14.47 0.57 39.61 14
G5 1880.7 -4.83 -6.31 14.64 5
G6 2341.2 -0.03 23.12 23.12 12
G7 2259.9 7.39 2.77 20.42 9
G8 2014.2 -22.86 1.82 62.62 16
G9 1634.0 3.01 -3.48 8.94 2
G10 1887.9 -6.56 -9.54 20.34 8
Gl1 1521.3 8.80 -2.91 24.25 13
G12 1856.9 -3.70 1.80 10.30 3
Gl13 1637.7 7.61 -7.33 22.10 10
Gl4 1857.1 -7.27 -3.72 20.23 7
Gl15 1872.4 4.02 2.31 11.24 4
Gl6 1889.2 16.39 4.32 45.07 15
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Figure 1- Biplot of mean grain yield of soybean lines, environments and values of their ASV (AMMI1).
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Figure 5- Biplot view for displaying the relationships among the studied environments.

Figure 6- Ranking biplot environments based on hypothetical ideal environment.
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Figure 7- Biplot view to compare the studied genotypes with the ideal genotype.
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