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ABSTRACT 

Twenty Spanish bunch groundnut genotypes were evaluated at Agricultural College Farm, 
Bapatla during late kharif 2012, rabi 2012-13 and summer 2013 thus making three 
environments. Pooled analysis of variance for pod yield per hectare indicated significant 
differences for genotypes, the environments, environment across genotypes and their 
interactions. These significant interactions indicated uneven performance of the genotypes across 
the environments. The genotypes, Tirupati 3, Abhaya, Greeshma, K 1535, JL 24 and K 1622 
were stable over three environments for pod yield per hectare. These genotypes were more 
responsive to wide range of environments. In other words, these genotypes could be the most 
stable, since they had small and insignificant deviations, and had the highest yielding 
potentiality.  
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INTRODUCTION 

Groundnut (Arachis hypogaea L.) is one of the most important oilseed crop cultivated in the 
semi-arid regions of India. Although several high yielding genotypes were developed, most of 
them continue to be an unpredictable cultivar showing inconsistency in pod yield over seasons, 
years and locations due to high genotype x environment interaction. Larger genotype x 
environment interaction reduces the progress of selection. Selection of stable genotypes over 
environments is advisable to reduce the effect of genotype x environment interaction. Several 
statistical procedures have been employed to study the stability of genotypes over wide 
environments. Lewis (1954) introduced the term stability factor to measure the phenotypic 
stability. According to him, greater the deviation of stability factor from unity, lesser the 
phenotypic stability. Francis and Kannenberg (1978) used the coefficient of variation (CV) of 
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each genotype as a measure of stability. A high yielding genotype with a low CV was considered 
as stable variety. Other stability indices include Wrick’s (1962) ecovalence, Shukla’s (1972) 

stability variance and Perkins and Jinks (1968) regression coefficient. Finlay and Wilkinson 
(1963) considered regression coefficient and mean performance of genotypes as a useful criteria 
to measure phenotypic stability. 

In addition to the above two parameters, Eberhart and Russel (1966) introduced one more 
parameter viz., deviation from regression line to characterize a stable genotype. With this 
knowledge of various stability parameters, the present investigation was attempted to study the 
stability of 20 Spanish bunch groundnut genotypes for pod yield per hectare over three 
environmental conditions. 

MATERIALS AND METHODS 

Twenty Spanish bunch genotypes were included in the present study. The experiment was 
conducted at Agricultural College Farm, Bapatla during late kharif 2012, rabi 2012-13 and 
summer 2013, thus making three environments. The experimental material was planted in 
randomized block design with three replications in each environment. In each environment, 
experimental plot consisted of three rows of 5m length each with a row to row distance of 30cm 
and plant to plant distance of 10cm. Recommended package of practices were followed to raise a 
healthy crop to tap the genetic potential of the genotypes. Plot yield was recorded and pod yield 
per hectare was calculated for the purpose of data analysis. A combined analysis of variance was 
used to determine the genotype x environment interaction. Stability parameters were computed 
as given by Eberhart and Russell (1966). The model is  

                                                        ijjiij SIY    

i varies from  1 to 20 genotypes 
   j varies from  1 to 3 environments 

Where,   
   

ij
Y  Mean of ith genotype in jth environment 

  = Mean of all genotypes over all environments 

 
i

 = Regression coefficient of ith genotype on the environmental index which measures 

the response of this genotype to varying environments.  
 

j
I = The environmental index which is defined as the deviation of the mean of all the 

genotypes at a given location from the overall mean. 

ij
S = The deviation from regression of the ith genotype at jth environment. 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume:02, Issue:05 

 

www.ijaer.in                                 Copyright © IJAER 2016, All right reserved Page 1528 

 

RESULTS AND DISCUSSION 

Analysis of variance combined over seasons for pod yield per hectare is presented in Table 1. 
Mean squares due to genotypes, environments and genotype x environment interaction are 
significant. It indicates presence of substantial variation in the per se performance of all the 20 
Spanish bunch genotypes over environments and in the environmental means over test 
genotypes. Significant genotype x environment interaction expresses differential performance of 
genotypes under different environments. Similar results were obtained by Bentur et al. (2004) 
and B.L Thaware (2009) for pod yield. 

The mean pod yield of all the genotypes across three environments ranged from 9.99 q/ha 
(Kadiri 6) to 20.86 q/ha (Abhaya) and the grand mean was 15.92q/ha (Table 2). Among the 
genotypes, mean pod yield per hectare of 10 accessions [Kadiri harithandra (17.50q/ha), Kadiri 9 
(16.82 q/ha), Tirupati 3 (18.42 q/ha), Greeshma (17.77 q/ha), Abhaya (20.86 q/ha), JCG 88 
(19.55 q/ha), K 1535 (17.38 q/ha), JL 24 (16.15 q/ha), TMV 2 (17.48 q/ha) and K 1622 (19.01 
q/ha) were above the grand mean yield, while the rest gave below the grand mean pod yield per 
hectare. In the present investigation the magnitude of regression coefficient (bi) and deviation 
from regression (S2di) varied among genotypes. According to Eberhart and Russel (1966), an 
ideal genotype would be one with high mean yield, regression coefficient equal to unity (bi =1) 
and low deviation mean square (S2di= 0). 

Among 20 Spanish bunch genotypes, genotypes Tirupati 3, Abhaya, Greeshma, K 1535, JL 24 
and K 1622 recorded non significant squared deviation from regression (Table 2). These 
genotypes recorded unity regression coefficient and high mean yield and hence considered as 
stable genotypes as per Eberhart and Russel (1966) model of stability analysis. Viswanathan et 
al. (2001), Mckontchou et al. (2006) and Zhengfeng et al. (2008) reported similar results for pod 
yield in groundnut. 

CONCLUSION 

Hence from the foregoing discussion, it can be concluded that the genotypes Tirupati 3, Abhaya, 
Greeshma, K 1535, JL 24 and  K 1622 were found to be stable genotypes over three 
environments. These genotypes can be recommended to wide range of seasons with consistent 
yield. The above genotypes can be utilized in breeding programme for developing varieties with 
general stability. 
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Table 1: Pooled analysis of variance for pod yield per hectare (q/ha) in  
20 Spanish bunch groundnut 

 
Source of Variations 
 

        df 
 

                       Mean Squares 
 

Rep within Env. 6 1.6681 
Varieties 19 21.0742** 
Env.+ (Var.* Env.) 40 24.3715** 
Environments 2 398.9046** 
Var.* Env. 38 4.6592** 
Environments (Lin.) 1 797.8093** 
Var.* Env.(Lin.) 19 8.1444** 
Pooled Deviation 20 1.1154 
Pooled Error 114 1.1481 
Total 59 23.3097 

 
**  Significant at p= 0.01 level  

Table 2: Estimation of stability parameters for Pod yield per hectare (q) in  
Spanish bunch genotypes in groundnut 

 

 
S.No  

Genotypes 

        Pod yield per hectare (q) 

Mean bi S²di 

1 Vemana 14.296 1.107 1.316 

2 Kadiri 4 12.873 0.962 0.723 

3 Kadiri 5 13.899 1.058 -0.666 

4 Tirupati 4 14.276 0.672 -0.767 

5 
Kadiri 

harithandra 17.508 0.633 -0.790 

6 Kadiri 9 16.829 0.132* -1.091 

7 Anantha 15.440 0.461 -0.527 

8 Tirupati 1 13.416 0.414 -0.848 

9 Tirupati  2 14.394 1.124 -1.117 

10 Tirupati 3 18.429 1.101 -1.059 

11 Kadiri  6 9.999 0.351 -0.868 
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                                             * - Significant at 5% probability level 
                                         bi – Regression coefficient 
                                         S²di – Deviation from regression 
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