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Mahalanobis D2 statistic was used to quantify the genetic diversity among 30 advanced breeding lines of groundnut for 
fifteen traits. Based on Tocher’s method of clustering, the genotypes were grouped into five clusters. Among these five clusters, 
Cluster I had maximum number of 26 genotypes and remaining four clusters i.e., II, III, IV and V were solitary clusters with only 
one genotype each. The maximum inter- cluster distance was observed between cluster III and V followed by cluster II and V, 
cluster II and IV and cluster I and V.Considering the cluster distances and cluster means, cross combinations of clusters III X V 
and II X V is advised in order to obtain transgressive segregants for yield and yield parameters.Further, kernel yieldperplantwas 
observed to contribute maximum, followed by pod yieldper plant towards the total divergence of the genotypes studied in the 
present investigation.
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INTRODUCTION 
Groundnut (Arachis hypogaea L.) is an allotetraploid, 

self-pollinating member of the Fabaceae family with 
chromosome number 2n = 4x = 40. It is a major oilseed 
crop and grain legume that is grown annually in tropical 
and subtropical regions of the world. It is indigenous to 
South America and goes by a variety of regional names, 
including wonder legume, peanut, earthnut, goober 
peas, monkey nut, and manila nut. Globally, India is the 
second largest producer with 101 lakh tonnes and with 
productivity of 1863 kg ha-1 in 2021-22 (agricoop.nic.in). 
It is the world's third-most important source of vegetable 
protein and the fourth-most significant source of edible 
oil. In Andhra Pradesh, groundnut covers an area of 5.94 
lakh ha with production of 6 lakh tonnes and productivity 
of 1011 kg ha-1, respectively (Directorate of Economics 
and Statistics, Govt. of A.P, India, 2022-2023).

The information on genetic diversity in a crop is 
essential in order to have breeding programmes for 
higher yield potentials. Success of any plant breeding 
programme largely depends on the choice of appropriate 
parents. Utilization of genetically divergent parents in 
hybridization results in expansion of genetic base and 
development of superior recombinants. The genetic 
divergence analysis determines the variation pattern in 
the collection of genotypes, identifies the characters, and   
differentiates the genotypes into different groups that 
could be used in the crop improvement program.

In light of this, the current study used the 
Mahalanobis D2 statistic to categorise and comprehend 
the nature and extent of genetic diversity among the 
groundnut genotypes of the Agricultural Research 
Station, Kadiri of Andhra Pradesh. 
MATERIAL AND METHODS

The experimental seed material for the present 
investigation comprised of 30 diverse groundnut 
advanced breeding lines. The seed material for the study 
was obtained from Agricultural Research Station, Kadiri 
of ANGRAU. 

These genotypes were sown during Rabi 2023 
in a Randomized Block Design (RBD) with three 
replications. In each replication, every genotype was 
sown in continuous three rows plots of 3 m length with a 
spacing of 30 cm between the rows and 10 cm between 
the plants within the row. The crop was raised under 
irrigated conditions and all recommended practices were 
followed to raise a healthy crop. Observations were 
recorded on yield and yield attributing traits namely, 
days to first flowering, days to 50 per cent  flowering, 
days to maturity, plant height, number of mature pods 
per plant, number of immature pods per plant, dry haulm 
yield per plant (g), pod yield per plant (g), kernel yield 
per plant (g), shelling per cent, hundred kernel weight 
(g), sound mature kernel (per cent), harvest index (per 
cent), oil content (per cent) and protein content (per 
cent).Observations were recorded for all the genotypes 
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Table 1. Grouping of 30 groundnut genotypes on the basis of D2 statistic

Clusters Number of 
genotypes Genotypes 

I 26 K 1687, K 1735, K 1643, K 1742, K 1909, K 1702, K 2348, K 2246, K 1813, K 2316, 
K 2270, K 2327, K 1779, K 1717, K 2314, K 1660, K 1609, K 1622, K 2240, K 1574, 
Kadiri-6, K 2367, K 1578, K 2352, K 1677 and K 1621 

II 1 Kadiri Lepakshi 

III 1 Visishta 

IV 1 K 1628 

V 1 K 1736 
 
Table 2.	 Inter and Intra cluster (diagonal) average of D2 and D values (in parentheses) of advanced breeding 

lines of groundnut

Cluster I II III IV V 

I 40.89 
(6.39) 

61.50 
(7.84) 

58.42 
(7.64) 

82.27 
(9.07) 

135.09 
(11.62) 

II  0.00 
(0.00) 

82.02 
(9.06) 

151.78 
(12.32) 

158.95 
(12.61) 

III   0.00 
(0.00) 

96.26 
(9.81) 

186.83 
(13.67) 

IV    0.00 
(0.00) 

99.89 
(9.99) 

V     0.00 
(0.00) 

 

separately on randomly chosen five competitive plants 
in each genotype in each replication for all the characters 
except for days to first flowering, days to 50 per cent  
flowering and days to maturity, which were recorded on 
plot basis. 

The data collected was subjected to standard 
statistical analysis. Genetic diversity in the material 
was analyzed using Mahalanobis D2 statistic, 1936 
and expanded by Rao, 1952 and the genotypes were 
grouped into different clusters according to Tocher’ 
method. In order to determine the intra- and inter-cluster 
distances, the Singh andChaudhary's approach, 1985 was 
employed. The divergence contribution of each character 
was computed using Singh's, 1981 approach.

RESULTS AND DISCUSSIONS
Based on D2 value, thirty groundnut genotypes 

were grouped into five clusters (Table 1). Among these 
clusters, cluster I was the largest group comprising of 26 
genotypes and remaining all four clusters i.e., II, III, IV 
and V contain one genotype each.

Inter-cluster distance (Table 2) was considerably 
larger than intracluster distance which indicated the 
presence greater diversity among the genotypes of 
distant group. These findings were in conformity with the 
previous reports of Zaman et al. (2010), Raghuwanshi et 
al. (2016), Saini et al. (2020), Kulheri et al. (2023), Sai 
Teja et al. (2023).

Genetic diversity studies for yield of its components in groundnut
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Fig. 1.	 Tocher’s diagram depicting inter and intra cluster (D2) distances among five clusters in advanced 
breeding lines of groundnut.

The inter-cluster distance analysis revealed that 
cluster III and V had the highest divergence (186.83), 
followed by cluster II and V (158.95), cluster II and IV 
(151.78) and cluster I and V (135.09). The genotypes in 
these clusters can be utilised as parents for hybridization 
because they showed comparatively high divergence 
when compared to other clusters. Whereas, minimum 
inter- cluster distance was identified between cluster I 
and III (58.42) and cluster I and cluster II (61.50). The 
only intra cluster distance was observed in cluster I 
(40.49), While other clusters were mono-genotypic with 
no intra-cluster divergence.

Cluster mean values for various characters (Table 
3) indicated that cluster IV recorded highest cluster mean 
for dry haulm yield per plant, kernel yield per plant and 
100 kernel weight and cluster V exhibited highest cluster 
mean for number of mature pods per plant, pod yield per 
plant and harvest index. Cluster III was the best source 
for days to first flowering, days to maturity, number of 
immature pods per plant, shelling per cent and protein 
content, while cluster II performed best for days to 50 
per cent  flowering, plant height, sound mature kernel 
and oil content indicating the importance of selection 
of genotypes from the corresponding clusters in 
hybridization programs for effective improvement of the 
respective traits.

Contribution of various characteristics to total 
divergence (Table 4) revealed that kernel yield per plant 
contributed the most to the diversity of all the characters, 
taking 63 times out of 435 combinations and contributed 
maximum towards total divergence (14.53%) followed 
by pod yield per plant (12.54%), dry haulm yield per 
plant (9.42%), shelling per cent (8.8%), plant height 
(8.74%), sound mature kernel (8.32%), harvest index 
(7.36%), number of mature pods per plant (6.87%) , 
hundred kernel weight (6.21%), number of immature 
pods per plant (5.23%), days to 50% flowering (3.43%), 
days to first flowering (2.56%), protein content (2.46%), 
days to maturity (2.3%) and oil content (1.23%).It 
has been suggested that the character with maximum 
contribution towards divergence should be prioritized for 
future hybridization projects. The greatest contribution 
of kernel yield per plant towards divergence was also 
earlier reported by Dudhatra et al. (2022).
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Table 4.	 Relative contribution of various characters towards genetic diversity in advanced breeding lines of 
groundnut
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