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Abstract

Stability analysis helps in understanding the adaptability of a 
genotype for its performance over a wide range of environments. 
In the present field work, 54 single cross hybrids, 21 parental lines 
and 2 checks were evaluated under three date of sowing to assess 
their stability under different environments. Analysis of variance 
for stability revealed significant linear genotype x environment 
interaction for plant height and shelling percentage indicating that 
the behavior of the genotypes on the basis of such characters could 
be predicted over the environments more precisely and accurately 
as the G × E interaction was the outcome of the linear function of 
the environmental components. Among the hybrids, L3 x T1, L7 x T2 
and L9 x T3 showed non- significant S2di and regression coefficient 
greater than unity (bi >1) with high mean value than the population 
mean for grain yield per plant, thereby indicating its stability 
under favourable environments and suitability for maximum grain 
yield per plant. Hybrid, L10 x T2 showed non- significant S2di 
and regression coefficient regression coefficient less than unity 
(bi<1) with high mean value than the population mean for grain 
yield per plant, thereby indicating its stability under unfavorable 
environments and suitability for maximum grain yield per plant.

Keywords:	Maize hybrids, Quantitative traits, Stability, Regression 
coefficient and grain yield.

1. Introduction

Maize (Zea mays L.) is the third major cereal crop in the 

world after wheat and rice (Das et al., 2018). It is one of 

the most important cereal crops of India (Ambikabathy et 

al., 2019). It is the most versatile crop among cereals with 

respect to its types, uses and geographical distribution. 

Maize is known as queen of cereals due to its highest 

productivity among the cereals. Despite its highest 

productivity potential, farmers are facing the problem 

of inconsistent yield across different environments due 

to lack of high yielding stable hybrids. A genotype is 

considered to be most stable, when it registers high 

mean yield but show a minimum interaction with the 

environment. Therefore, knowledge of genotype × 

environment interaction and yield stability are important 

parameters in breeding new cultivars with improved 

adaptation to environmental constraints prevailing in 

the target environments, (Kumar et al., 2020). Testing 

open pollinated maize varieties in more seasons and 

locations could enhance breeding efficiency with respect 

to genotypic stability and adaptation across environments, 

(Abate, 2020). Different planting dates showed significant 

effect on the growth and yield traits in maize (Bhusal et 
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al., 2016, Abate, 2020) and sowing date manipulation 

constitutes a useful method for mitigating heat and 

chilling stresses for maize production. (Tian et al., 2019). 

Significant effect of date of sowing on the expression of 

different characters in maize have also been reported by 

Maga et al. (2015), Kharazmshahi et al. (2015), Franco et 

al. (2016), Shrestha et al. (2016), Damor et al. (2017), Patel 

et al. (2017), Belay and Patil (2018), Liaqat et al. (2018) and 

Cao et al. (2019). Taking above point in the consideration 

the present investigation was carried out to identify most 

stable high yielding hybrids.

2. Materials and Methods

The experimental material for the present investigation 

comprises of fifty-four newly synthesized single cross 

maize hybrids, twenty-one parents and two check 

varieties. These hybrids along with checks were evaluated 

during Rabi 2018-19 in a Randomized Block Design 

with three replications at Student Instructional Farm 

of CS Azad University of Agriculture and Technology, 

Kanpur under three different date of sowing namely, 

28 November, 13 December and 28 December. The 

plot length was 4 m with inter and intra row spacing 

of 60 cm and 25 cm, respectively. The crop was raised 

under irrigated conditions following the recommended 

package of practices. Five plants from each genotype 

from each replication were randomly selected and tagged 

for recording the observations. The data was recorded 

on yield and maturity parameters. For stability analysis 

Eberhart and Russell (1966) model was used.

3. Results and Discussion

A reliable method of estimation of stability was proposed 

by Finlay and Wilkinson (1963) using regression analysis. 

Later, Eberhart and Russell (1966) modified this method 

and applied it in maize. The regression coefficient and 

deviation from regression were used as parameters 

to estimate stability. They suggested that in order to 

identify superior genotypes that can give reproducible 

performance over environment the breeder has to 

resort to test his materials over a number of locations 

and/or seasons. They stated that a desirable cultivar 

should have an average yield performance that is higher 

under favourable conditions and less fluctuating under 

unfavourable conditions than that of the group of cultivars 

when tested in many environments.

Analysis of variance for stability (Table 1.) revealed 

significant linear genotype x environment interaction for 

plant height and shelling percentage indicating that the 

behavior of the genotypes on the basis of such characters 

could be predicted over the environments more precisely 

and accurately as the G × E interaction was the outcome 

of the linear function of the environmental components. 

Significant genotype x environment interaction (linear) 

for plant height was also reported by Gami et al. (2017), 

Raj et al. (2019) and Kumar et al. (2020). Gami et al. (2017) 

also reported significant linear genotype x environment 

interaction for plant height and shelling percentage. 

Highly significant non-linear genotype x environment 

interaction (pooled deviation) was found for all the 

characters under study which suggested that deviation 

from linear regression also contributed substantially 

towards the differences in the stability of the genotypes. 

Significant differences among maize genotypes and GxE 

interaction for grain yield and other characters have also 

been reported by Dev et al. (2009) Synrem et al. (2017) 

and Sowmya et al. (2018).

An ideal stable genotype is defined as the one possessing 

high mean performance, with regression coefficient around 

unity (bi=1) and deviation from regression (S2di) close to 

zero. The linear regression is regarded as the measure of 

linear response of a particular genotype to the changing 

environment. If the regression coefficient (bi) is greater 

than unity, the genotype is said to be highly sensitive to 

environmental fluctuations but adapted to high yielding 

environments. If regression coefficient (bi) is equal to 

unity, it indicates the average sensitivity to environmental 

fluctuations and adaptable to all environments. If the 

regression coefficient (bi) is less than unity, it indicates less 

sensitivity to environmental changes and if accompanied 

by a high mean value, then the genotype is said to be better 

adapted for unfavorable environment. In the present 

study, stability parameters such as mean (X), regression 

coefficient (bi) and deviation from regression (S2di), as 

suggested by Eberhart and Russell (1966) were considered 

to explain and discuss the stability of different genotypes 

for various characters under consideration. Different 

stability parameters are given in Table 2.

A perusal of data revealed that out of seventy-seven 

genotypes, 16 genotypes exhibited non-significant 

deviation from regression (S2di), for grain yield per plant 
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indicating their predictable behavior for this trait. Among 

the hybrids, L3 x T1, L7 x T2 and L9 x T3 showed non- 

significant S2di and regression coefficient greater than 

unity (bi >1) with high mean value than the population 

mean, thereby indicating its stability under favourable 

environments and suitability for maximum grain yield 

per plant. Hybrid, L10 x T2 showed non- significant S2di 

and regression coefficient regression coefficient less than 

unity (bi<1) with high mean value than the population 

mean, thereby indicating its stability under unfavorable 

environments and suitability for maximum grain yield 

per plant. The genotypes which found stable for one 

or more characters are given in Table 3. Synrem et al. 

(2017), Sowmya et al. (2018), Kumar et al. (2020) have 

also reported stable performance of the maize genotypes 

for grain yield per plant and other component characters.
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