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ABSTRACT 
The presence of genotype x environment (G x E) interaction is a major concern to plant breeders, since large 

interaction can reduce gains from selection and complicate identification of superior genotypes. Fifteen soybean 
genotypes were grown in a randomized complete block design, with three replications, in five locations (Etay Elbarood, 
Gemmeiza, Sakha, Sids and Mallawy) through 2010 and 2011 summer seasons. The objectives were to assess the yield 
performance, determine the magnitude of(G x E) interaction and investigate the stability of the assessed genotypes, using 
twelve stability statistics, derived from two types of statistical approaches (regression and variance analyses). Also, 
Spearman rank correlation coefficient, principal components analysis and biplot graph were applied to obtain a good 
understanding of the interrelationship and overlapping among the used stability statistics. Results showed highly 
significant mean squares for genotypes, environments and (G x E) interaction, indicating that the tested genotypes 
exhibited different responses to environmental conditions. Also, the terms of predictable (linear) and unpredictable (non • 
linear) interaction components were highly significant, which confirmed that the tested soybean genotypes considerably 
differed in their relative stability. The greatest seed yield was produced by Giza 111, followed by H2L12, H30, DRIOI, 
Hll7, Giza21, H32 and H15L5 genotypes that surpassed the grand mean over environments. It is evident that the 
genotype, Giza Ill, in addition to its high seed yield, was the most stable because it met the assumptions of a stable 
genotype, as described by the stability models of Eberhart & Russell (1966), Tai (1971), Francis and Kannenbeltg (1978), 
Kang and Magari ( 1995) and Sharaan and Ghallab (200 I). Hence, the genotype, Gizalll, was recommended to be used in 
breeding programs of soybean. Results of rank correlation, principal components analysis and biplot graph sh0wed that 
the used twelve stability statistics could be grouped in four distinct classes. The first class included the parameters of S2d, 
A., W2

, r:i" and S2 because of their perfect correlation. The parameters ofRD, RDD, RHDD and CV% formed the elements 
ofthe second class, while the third class contained both ofb and a parameters. The highly significant positive association 
between both YS and mean seed yield showed them as being the correlated elements of the fourth class. 

Keywords: Genotype x environment, Regression, Stability, Glycine max. 

INTRODUCTION 

Soybean (Glycine max L.) is one of the most 
important crop legumes as a source of high quality 
protein for both human food and animal feed, in 
addition, it can improve soil through its capability to 
fix atmospheric nitrogen, that benefits the 
subsequent crop. Therefore, the development of 
stable high yielding genotypes is a vital goal to 
increase soybean area and production. 

One of the essential fmal stages in most applied 
plant breeding programs is the evaluation of 
genotypes over diversified environments (years and 
locations). As quantitatively inherited traits, yield 
perfonnance of a genotype often varies from one 
environment to another, leading to a significant 
genotype x environment (GxE) interaction. 
Whenever the (GxE) interaction is significant, the 
use of mean seed yield over environments, as 
indicator of genotype perfonnance, is questionable 
(Ablett et al., 1994). The combined analysis of 
variance is only useful in estimating the existence, 
significance and magnitude of stability. A genotype 
is considered stable if it has high mean yield, 

associated with the ability to avoid substantial yield 
fluctuation under diverse environments. Many 
investigators described the importance of (GxE) in 
stability analysis of soybean; i.e., Beaver and 
Johnson (1981 ), Radi et al. (1993), Ablett et ai. 
(1994) and AI-Assily et al (1996 and 2002). 

There are several·statistical methods to measure 
stability by modeling the (GxE) interaction. 
However, the widely used methods are those, based 
on regression models and variance measures. The 
earliest form of regression statistics, as stability 
parameter, was proposed by Yates and Cochran 
( 1938) that was rediscovered by Finlay and 
Wilkinson (1963), and, then, improved by Eberhart 
and Russell (1966). Two stability parameters, 
similar to those of Eberhart and Russell ( 1966), also, 
were proposed by Tai (1971). According to the 
regression approach, the stability is expressed in 
terms of three parameters, being the mean 
perfonnance, the slope of regression line and the 
deviation from regression. The statistics that 
parameterized the variance component measures, as 
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