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Abstract
The present study was aimed to identify and release stable, high yielding and medium maturing soybean varieties 

with better agronomic performance in parts of western Oromia. To this end, 13 soybean genotypes including the 
standard check, Billo, were evaluated at three locations (Bako, Uke and Billo) for two consecutive main cropping 
seasons (2020- 2021). The experiment was laid down in Randomized Complete Block Design in three replications. 
Additive Main E ect and Multiplicative Interaction (AMMI), Genotype, and Genotype by environment (GGE) interaction 
biplot and regression analysis were computed to identify stable genotypes across environments. The environment, 
genotype and genotype by environment interaction (GEI) e ects were highly signiýcant (p<0.001) based on combined 
analysis of variance and additive main and multiplication interaction (AMMI) models.  The three models revealed similar 
result in that G7, G1 and G5 were stable and widely adapted genotypes. However, the genotypes G9, G10 and G12 
had adapted low yielding environments. Hence, G7 followed by G1 was relatively stable and high yielding genotypes 
thus those genotypes were identiýed as candidate genotypes and recommended for further evaluation under variety 
veriýcation trail at parts of western Oromia.
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m between plants. Fertilizer rate of 100 kg ha-1 NPS was applied at 
planting. Management practices were done for all experimental units 
across location and years according to the recommendations made for 
the crop and/or location. Two middle rows in each replication were 
harvested [5]. The grain was adjusted to 10% seed moisture content 
before weighing to record yield and converted to hectare basis before 
data analysis (Table 2).

Data analysis

The grain yield data collected at each site were subjected to analysis 
of variance (ANOVA) followed by combined analysis of variance for all 
the six sites using SAS statistical software.

Additive main e�ects and multiplicative interaction (AMMI)

The responses of the genotypes were evaluated with regression 
(Eberhart and Russel, 1966) and Additive Main-effect and 
Multiplicative Interaction (AMMI) models GenStat 16 edition 
software. The linear model proposed by Eberhart and Russell (1966) is: 
Yij = µi +biIj +S2dij

Where Yij is the mean performance of ith variety (I=1, 2,…, n) 
environment; µi is the mean of ith variety over all the environments; bi is 
the regression coefficient which measures the response of ith variety to 
varying environments; S2dij is the deviation from regression of ith variety 
in the jth environment, Ij is the environmental index of jth environment 
[6].

AMMI model (Zobel and Gauch, 1996): 

gergeengnnnegger ερδγλβαµ +++++=Υ ∑
Where Yger is the observed yield of genotype g in environment e 

for replication r; Additive parameters: µ the grand mean; gα the 
deviation of genotype g from the grand mean and eβ  the deviation 
of environment e; the multiplicative parameters: nλ  the singular value 
for interaction principal component axis (IPCA) n, gnγ the genotype 
eigenvector for axis n, and enδ the environment eigenvector; geρ  PCA 
residuals (noise portion) and gerε error term.

Results and Discussion
Combined analysis of variance

The combined analysis of variance for yield is presented in Table 3. 
The result revealed that the main effects, genotype (G), location (L) and 
Year (Y), and the interaction effect G × L, G × Y and G × L ×Y showed a 
highly significant (P ≤ 0.001) difference for grain yield [7].

Significant differences were observed for grain yield among 
genotypes in all environments (Table 3). This indicated the presence of 
genetic variability among the genotypes. Environment for grain yield 
(averaged across genotypes) ranged from 1.09 ton ha-1 at Billo in 2020 
to 2.66 ton ha-1 at Uke in 2020. Mean grain yield across environments 
ranged from 1.41 ton ha-1 (JM-PR142/CLR-15-5C-2) to 2.49 ton ha-1 
(TGX-1987-62F) with grand mean of 1.89 ton ha-1. Five genotypes 
(TGX-1987-62F), (PB-12-2), (PM-12-53), (TGX 1989- 45F) and JM-
ALM/H3-15-5C-1 gave yield above grand mean (1.89 ton ha-1 ) and 
the remaining eight genotypes including old and newly released check 
Korme and Billo gave below the average yield. The mean grain yield 
combined over location and years showed that genotype TGX-1987-
62F was the top ranking in performance [8].

AMMI model analysis

An output of the AMMI model analysis of variance for grain 
yield is presented in Table 4. This analysis also revealed the presence 
of highly significant (P< 0.01) differences among medium set soybean 
genotypes for grain yield. From the total treatment sum of squares, the 
largest (72.2%) portion was due to environments main effect followed 
by genotypes main effect (18.6%) and genotype by environment 
interaction (11.34%). A large yield variation explained by environments 
indicated the existence of both spatial and temporal diversity in test-
environments, with large differences among environmental means 
causing most of the variation in grain yield [9]. In line with this result, 
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located near to this ideal environment was identified as the best 
desirable testing environment in terms of being the most representative 
of the overall environments and powerful to discriminate medium set 
soybean genotypes in the trial [12].

Conclusion and Recommendations
Combined analysis of variance indicated that grain yield 

performance of the tested medium set soybean genotypes is highly 
influenced by environment, genotypes, and GEI. This indicates that 
a particular genotype does not exhibit uniform performance under 
different environmental conditions or different genotypes may respond 
differently to a specific environment. The varieties and environment 
main effects and genotype-by-environment interaction effects are 
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