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Genetic divergence for 11 characters in 32 strain / varieties of pea (Pisum sativum L.) were 

studied. Genetic divergence studies suggested that the parents for hybridization may be selected from 

cluster number 15, 11, 14, 13, and 4. A cross between the strains of cluster number 15 and 11are 

likely to produce maximum diversity in the segregating generations. 
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Introduction 

Pulses are an important part of Indian dietary. They are an important source of protein 

particularly for vegetarian population. The consumption ratio of pulses and cereals is 1:3 to 

meet the essential nutritional needs of human beings. Pulse crops are more drought resistance 

than other crops and also possess unique potentiality of fixing atmospheric nitrogen and thus 

improve the soil fertility. Pea is grown all over the world and occupies an area of about 7 

million hectares, producing more than 10 million tones annually. It is grown particularly in 

Asia, Europe and USA. In China and USSR the grain is mostly fed to livestock, while in our 

country it is used for human consumption as a protein source and occupies a position of 

considerable value because of its importance in the agriculture economy of the country. India 

stands next to china and USSR in production. Uttar Pradesh is the largest producers in the 

country contributing about 345 thousand hectares in the area and 481 thousand tones in 

production and average productivity is 13.94 quintal/hectare. Other important pea growing 

states are Madhya Pradesh, Bihar, Haryana, Maharashtra and Rajasthan. The D2 statistics of 

Mahalanobis (1928) provide a means of grouping varieties / genotypes in topologically 

distinct clusters to arrange the genotype in order to their relative distances from each other. 
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Material and Methods 

In the present investigation 32 pea (Pisum sativumL.) genotypes were planted in a 

Randomized Complete Block Design with three replications. The each experimental plot 

consists of 6 rows of 4 m length with 30 cm distance from row to row and 10 cm from plant 

to plant. All the recommended agronomic practices were followed to raise a good crop. The 

observations were recorded on 10 randomly selected plants from each treatments and each 

replication for  days to flowering, plant height number of primary branches, number of 

secondary branches, days to maturity, number of pods/plant, number of seeds/pod, pod 

length, yield/plant, 100-grain weight and harvest index. The genetic divergence among 32 

strains/ varieties were determined for 11 characters from Mahalanobis,s  D2 statistics. D2 

between any two populations were calculated as the sum of squares of differences in the 

values between pairs of corresponding mean values of the transformed characters. 

Result and discussion      

Genetic diversity is the first and foremost need for any crop improvement programme. 

Divergence analysis is perform to identity the diverse genotypes for hybridization purposes. 

Mahalanobis’s D2 statistics has been widely used to determine the extent of genetic diversity 

In the material in irrespective number of populations. The genotypes grouped together in one 

cluster are less divergent that the ones which fall into different cluseters.   

Sometimes ecological and geographical diversity have also been considered as an 

index of genetic diversity ( Vavilov,1921).  Contrary of this, Murty and Arunachalam (1966 , 

Singh and Singh (1969) Yadav et al.(2010) reported that there is no direct relationship 

between geographical distribution and genetic diversity.  

 In the present study, 32 genetically diverse strains/ varieties were grouped into 15 

clusters (Table 1).  

Cluster 2 had the maximum number of genotypes i.e. , 9. It is thus evident that 

genotypes with in this cluster are not much divergent. Cluster numbers 

4,5,,6,9,10,11,12,13,14 and 15 each retained only one genotypes, showing thereby that these 

genotypes had considerable differences from the rest of the population. 

The maximum value of inter cluster 15 and 11 and 14 and 11 followed by between the 

cluster 11 and 4 and 13 and 11. This clearly indicates that the genotypes included in these 

clusters are having broad spectrum of genetic diversity. It is suggested that the superior 

genotype from the cluster 15, 14 and 13 (KMPR317,ICDMR 309 and ICMPR 272) may be 
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used as the parents for the hybridization programme with the strain ‘KPMR-333’ as another 

parent of cluster number 11 for obtaining superior recombinants. Another hybridization 

between KPMR-333 (from cluster 11) and KPMR-249 (from cluster 4) would produce a wide 

range of recombinants. The lowest magnitude of inter cluster distance was observed between 

cluster number 5 and 6 followed by 7 and 8 and cluster number 6 and cluster number 9. It 

indicates that genotypes of these cluster had close relationship, therefore, may not be 

emphasized, Therefore, during the selection of parents the inter cluster distance must be 

accounted. 

            Intra cluster D2 values as par Table 1 range from 0.00 to 42.38 (cluster 8). The lowest 

D2 values for clusters indicated that the varieties included within the group were compact in 

diversity, showing less variability as compared to the varieties included in the cluster number 

8, which showed maximum divergence within the group. 

The comparision of the cluster ‘mean’ for eleven characters under study, marked 

considerable genetic difference between the cluster (Table2). Cluster 11 showed maximum 

value of cluster mean for days to maturity, number of pods/ plant, number of seeds / pod, pod 

length and grain yield / plant; thus, this cluster is desirable for these character , means strain 

KMPR-333 is desirable for days to maturity, number of pods / plant, number of seed / pod, 

pod length and grain yield / plant. Cluster number 4 ,5, 8, 9,10,14 and 15 have maximum 

mean values for number of secondary branches, plant height, number of primary branches, 

harvest index, days to flowering, 100-grain weight and number of secondary branches, 

respectively; though cluster 1,2,3 and 6 showed moderate mean values for almost all the 

characters under study. 

The lowest mean values of cluster 7 for days to flowering similarly cluster 8 showed 

lowest mean values for days to maturity. Cluster 10 revealed lowest mean value for two 

characters I.e.; number of secondary branches and harvest index while cluster 12 also have 

lowest mean values for two character I.e.; plant height and grain yield / plant. Cluster 13 also 

show lowest mean values for two cluster i.e.; number of primary branches and number of 

pods / plant. Cluster 14 also showed lowest mean values for number of seeds /pod and pod 

length but cluster 15 showed lowest mean values for the 100-grain weight. Rest of the 

clusters presented almost low values for all the characters under study. 

Therefore, hybridization between these cluster (4, 11, 13, 14 and 15) will be more effective 

for breading selection programme.  
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Table-1 Intra and inter cluster distance (D2) among fifteen clusters in pea. 
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