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Table 1. Climate parameters of the experimental locations

a)l.nT C; Olas }LTCJ’-
Parameters Karaj Moghan Khorramabad
() &5
U 1321 45 1155
Altitude (m)
Gl e
b 35.49 °N 39.30 °N 33.26 °N
Latitude
Gl
A J 51.06 °E 4720 °E 48.17 °E
Longitude
(o) sl St s 240 300 499
Total Rainfall (mm)
Lo e e 28 34 253
Average Temp °C (max)
s o oSk 1 0.7 9.1

Average Temp °C (min)

f\)jdbj:j,k.?u@)a Liyuajlsggucﬁdebng%Sf&lwbqu—Y J gl
Table 2. Combined analysis of variance for seed yield of soybean Purelines in five environments

and two cropping years

i e .. oSl OIS S sm5T Sbste 0557
Source of @37 Olay Cochran Test Hartley Test
variance df MS (C critica= 0.331) (Frax= 2.73)

s

Total 314 309.8 0.326" 253
Environment 4 0.00
il T gl

Error 10 1.088
<585

Genotype 20 2.217
G5 X s

Genotype x Year 80 1.837
il T sl

Error 200 0.538
(Mo 32) Ol ok s o

CV (%) - 32.6

BIENR YA YA C‘Lﬂ):)b e oS 5 A NS g e o
* **and ns: significant at levels: 5 %, 1 % probability and non significant respectively
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Table 3. Mean grain yield (kg /ha) of soybean genotypes in the experimental environments and total mean

A..trv 0 P % mkw Crco uﬁ;ﬂknv.n X \rb
Code Pedieree Karaj Moghan Khoramabad S5 oL
g 1394 (E1) 1395 (E2) 1394 (E3) 1395 (E4) 1394 (E3)  Total Mean
G1 Katool xL1/ Williams 3209° 4192° 2848 2581 °feh 3099 % 3186
G2 Katool xL4/ Williams 1814°F 3741 bede 3001 39192 3341 3163
G3 Katool xL5/ Williams 2366 3843 b 2893 db¢ 3285 cdefe 34025 3158
G4 Katool xL6/ Williams 3258 3963 % 3073 4092 % 3227°% 3522°
G5 Katool xL10/ Williams 2109t 4015 2536% 379754 2954 ¢de 3082
G6 Katool xL.12/ Williams 2648 % 3514 bedef 3281%° 4718% 340854 3514°
G7 Katool xL13/ Williams 2478 bede 3901 3644 3103 e 2956°% 3216
G8 Katool xL17/ Williams 2103 odef 3582 abedef 2539°%¢ 3205 cdefe 3569 30002
G9 KatoolxL9/ RVB 2324 bede 3040°% 2792 %¢ 3499 °dfe 316105 2963 %
G10 Katool xL1/ Krasnodar 2993 % 3103 % 3039 3052 °dfe 3085°% 3054
G11 Katool x L2/ Krasnodar 232604 26978 3113 2424 28924 2690°
G12 LianaxL2/L.33 1153¢ 28871% 2864 ¢ 3669 et 4318° 2978
G13 LianaxL3/L.33 1563 % 315098 2328°¢ 2865 e 2996 % 2581°
G14 Lianax14/L1.33 2323 bede 3565 2bedet 27007 38295 32605 3135%°
G15 Spray x L13/ Kitamisharo 2841 3387 bedefe 3560 3355 cdete 2964 ° 3221 %
G16 Savoy xSpray L21/ 2738 ¢ 3174 %t 3110 3713 bede 28759 3122%¢
G17 Savoy x L23/Spray 2032 4f 2940 2885 ¢ 3355 cdefe 2909 % 28247%¢
G18 Savoy x L.24/ Spray 2337 bede 3481 bedef 3191%° 4953% 349254 3491
G19 Williams xL.28/ Kras.778 2867 3022t 3276 1660" 3200 2805 %
G20 Williams xL3/Hamilton 1632 3131 %fe 3829° 2883 dfe 3769° 3049
G21 Williams 2757 3087 %" 2994 ab¢ 2539 feh 2586° 2793 ¢
55 e
Genotype Mean 2375 3401 3024 3357 3213 3074
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Figure 1. GGE biplot polygon view based on the performance of soybean genotypes
in the experimental environments (75.3 % of GGE variance was explained by PC1
and PC2 components)
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Figure 2. Comparison and ranking of soybean genotypes based on their performance
and stability in average environment coordinate biplot (AEC)
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Figure 3. Comparison and ranking of soybean genotypes based on yield and stability
in the view of ideal genotype biplot
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Figure 4. Interactions among the experimental environments in the GGE Biplot vector

view
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Figure 5. Comparing and ranking of experimental environments based on discriminating ability
and representativeness in the view of ideal environment biplot.
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Extended Abstract

Babaei, H. R., Razmi, N., Sabzi, H., Study on grain yield stability of soybean genotypes [Glycine max
(L.) Merril ] through GGE biplot analysis.
Applied Research in Field Crops Vol 34, No. 1, 2021 7-9: 39-54(in Persian)

Introduction:

The main objective of the majority of soybean breeding programs is to select
desirable genotypes with high yield and stability. Genotype x environment
interactions for quantitative traits such as grain yield cause genotypes not to produce
similar relative yields in different environments. In many statistical methods that
are used to determine yield stability and adaptability of cultivars, some basic
assumptions of stability analysis such as nonlinear response of genotype and
environment and dependence of environmental index on mean of genotypes are
not true (Basford & Cooper, 1998). Using multivariate methods such as principal
components and GGE biplot method, makes it possible to analyze genotype x
environment interactions and estimate their component values estimated (Pacheco
et al., 2009). Many breeders believe that the selection of genotypes based on G or
GE alone is not sufficient, and it is advisable to study these two effects together
using method such as GGE biplot. The aim of this study was to evaluate the grain
yield and adaptability and stability of 20 soybean pure lines in three soybean
cultivation regions and also to select the best purline as a new crop cultivar across
the regions.

Email address of the corresponding author: 3024 1hrbabaei@gmail.com
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Material & Methods:

In order to evaluate the grain yield and stability of 20 soybean pure lines along
with Williams control (20 genotypes) during two years (2014-2015) in three
regions: Karaj (1321m altitude, 35.5 N & 51.1 E), Moghan ((45 m altitude, 39.3
N & 47.2 E), Khorramabad (1155 m altitude, 33.3 N & 48.2 E), field operations
and necessary fertilization were carried out uniformly in all three regions. A
randomized complete block design with 3 replications was used at the experimental
locations. Each block consisted of 21 plots and each plot consisted of 4 rows of
4 m long at 60 cm apart. Simple and combined analysis of variance on grain
yield was performed to estimate the main effects of genotype, environment and
genotype x environment interaction. The adaptability and stability of grain yield
of the genotypes was determined via GGE Biplot analysis methods using Genstate
Ver.12 Software (Payne et al., 2009).

Results & Discussion:

The combined analysis of variance showed significant effects of environment,
genotype, genotype x environment interaction, at 1% probeblity level (p < 0.01).
The first and second major components (PCA1 & PCA2) of GGE biplot analysis
accounted for 47% & 28% of the variance of genotype x environment and genotype
(G x E + Q) interaction, respectively. Based on GGE biplot criterion G6 (L12/
Williams x Katool) genotype with a yield of 3514 kg/ha had shortest distance from
ideal genotype and was selected as the most desirable genotype which was followed
by G4 (L12/Williams x Katool) with a yied of 3522 kg/ha, which was ranked
second in terms of desirability. In this study, one mega environment consisting of
two environments E1 (Karaj 1394) and E3 (Moghan 2015) was identified. Also
E4 environment (Moghan 2016) was the nearest to the ideal environment and was
recognized as the most effective environment in terms of discriminating ability
and representativeness, which was followed by E2 (Karaj 1395), E1 (Karaj 1394),
E3 (Moghan 1394) and E5 (Khorramabad 1394) environments, respectively.

Conclusion:

The first and second major components (PCA1 & PCA2) of GGE biplot
analysis accounted for 47% and 28% of the variance of genotype x environment
and genotype (G x E + Q) interaction, respectively. G6 genotype (L12/Williams x
Katool) with a yield of 3514 kg/ha was identified as the most desirable genotype.
G4 (L12/Williams x Katool) with a yield of 3522 kg/ha was ranked second in terms
of desirability. In this study one mega environment consisting of two environments
El(Karaj 1394) and E3 (Moghan 2015) was identified. Also E4 (Moghan 2016)
was recognized as the most desirable environment in terms of discriminating
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ability and representativeness.
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ideal genotype and mega environment
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