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Abstract  Twelve genotypes were evaluated for their

genetic diversity using Mahalanobis D2 statistic and

were grouped in to four clusters. The maximum ge-

netic distance was observed between cluster I and

cluster III followed by cluster II and Cluster III. Clus-

ter I and cluster II displayed lowest degree of diver-

gence. The maximum intra cluster distance was exhib-

ited by cluster distance was exhibited by cluster III

followed  by cluster IV. The mean value for most of

the traits was highest in cluster II. Geographical and

genetic diversity were observed to be unrelated as

genotypes from diverse geographical regions were

placed in the same cluster, while genotypes from the

same centre were grouped into different clusters.

Keywords   Genetic divergence, Indian bean, Lablab

purpuresus, D2, Cluster.

Introduction

Successs through hybridization followed by selec-

tion depends primarily on the selection of parents

having genetic divergence for different characters [1].

Information on nature and degree of divergence would

help the plant breeders in choosing suitable parents

for their hybridization programmes. Mahalanobis D2

statistic is a valuable tool in quantifying the degree

of divergence and helps the plant breeder in choos-

ing suitable parents for hybridization programme. The

importance and extent of genetic divergence have

been investigated in many crops but the information

generated with field bean is scanty even a great range

of variation exists in the plant and pod characters

among the cultivars grown all over the country. The

present investigation was undertaken to elucidate

information on genetic divergence so as to formulate

breeding strategies to improve the yield and quality

in field bean.

Materials and Methods

The experiment was conducted at Horticulytural Col-

lege & Research Institute, Venkataramannagudem,

West Godavari Dist. (Andhra Pradesh) during Kharif

season 2012.Twelve genotypes of Dolichos bean viz.

Culture 4, Culture 7, Culture 47, Culture 62, GL-243,

GL-388, GL-411, GL-671, GL-416, HA-4, Arka Jay (C)

and Arka Vijay (C) were grown in a randomized block

design with three replications. these were planted in

a two row plot. The plot size and spacing were 3 × 3.6

m and 60 × 30 cm, respectively. Five plants were taken
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for recording observation on sixteen characters viz.

plant height (cm), number of primarybranches per

plant, number of secondary branches per plant, days

to first flowering, days to 50% flowering, number of

pods per inflorescence, number of inflorescences per

plant, days to first pod harvest, days to last pod har-

vest, pod length (cm), pod width (cm), number of

seeds per pod, number of pods per plant, 100 seed

weight (g), protein content (%) and pod  yield per

plant (g). The data were subjected to analysis of vari-

ance and multivariate analysis of D2 statistic [2]. The

genotypes were further grouped into different clus-

ters based on ward’s method.

Results and Discussion

Mahalanobis D2 values

The correlated unstandardized means of 18 charac-

ters studied were transformed to standardized

uncorrelated set of variables by using pivotal con-

densation  method. Based on these D2 values, per

cent contribution of different characters towards ge-

netic divergence was computed. The results on per

cent contribution of different characters towards ge-

netic divergence in dolichos bean genotypes are pre-

sented in Table 1.

The character, marketable pod yield per hectare

ranked first for 56 times with a maximum contribution

of 84.85% followed by days to last pod harvest

(9.09%), hundred seed weight (3.03%), days to first

pod harvest (3.03) suggesting that these are potent

factors in differentiating the germplasm of dolichos

bean. Plant height (cm), number of primary branches,

number of secondary branches, days to first flower-

ing, days to 50%flowering, number of inflorescences

per plant, number of pods per inflorescence, number

of seeds per pod, pod length (cm), pod width (cm) ,

mean pod weight (g) and hundred seed weight (g) did

not contribute anything towards the genetic diver-

sity.

Clustering of D2 values

Twelve dolichos bean genotypess were grouped into

four clusters by treating estimated D2 values  as the

square of the generalized distance. The pattern of

distribution of twelve genotypes into various clus-

ters in indicated in Table 2. Cluster I consisting of

four genotypes, Cluster II having only one genotype,

Cluster III with three genotypes and Cluster IV com-

prising four genotypes. The genotypes collected from

same geographical location fall in different clusters,

revealed that geopraphical distance do not contrib-

ute to genetic divergence.These results are in gen-

eral agreement with the earlier findings [3].

Average intra and inter

cluster distances

The average intra and inter cluster D2 values among

the four clusters in twelve genotypes of dolichos bean

Table 1.  Per cent contribution of different characters to-

wards diversity in dolichos bean genotypes.

                                                              No. of      Percent

Sl.                                                          times ran-   contri-

No.        Character                                       ked 1st   bution

1 Plant height (cm) 0.01 0.00

2 Number of primary branches per plant 0.01 0.00

3 Number of secondary branches 0.01 0.00

4 Days to first flowering 0.01 0.00

5 Days to 50% flowering 0.01 0.00

6 Number of inflorescences per plant 0.01 0.00

7 Number of pods per inflorescence 0.01 0.00

8 Number of pods per plant 0.01 0.00

9 Number of seeds per pod 0.01 0.00

10 Mean pod weight (g) 0.01 0.00

11 Pod length (cm) 0.01 0.00

12 Pod width (cm) 0.01 0.00

13 Days to first pod harvest 2 3.03

14 Days to last pod harvest 6 9.09

15 Marketable pod yield per plant (g) 0.01 0.00

16 Hundred seed weight (g) 0.01 0.00

17 Protein content (%) 2 3.03

18 Pod yield /ha (q) 56 84.85

Table 2.  Cluterring pattern of twelve genotypes of dolichos

bean.

                 No. of

Cluster    genotypes                          Genotypes

I                Four          Culture-4, Culture-7, GL-416, HA-4

II One GL-411

III Three Culture-47, GL-243, GL-671

IV Four Culture-62, GL-388, Arka Jay, Arka
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Table 3.  Average intra and inter-cluter D2 values for four

clusters in twelve genotypes of dolichos bean.

Clus-

ters         I               II                    III                      IV

I 16052.400 64494.990 531230.700 252919.000

II 0.000 255649.960 79936.230

III 27745.960 75971.380

IV 17175.630

are given in the Table 3. The intra cluster distance

ranged from 16052.400 (cluster I) to 27745.960 (Clus-

ter III). The inter cluster D2 values varied from

64494.990 to 531230.700 and maximum genetic diver-

gence existed between clusters I and III (531230.700)

followeed by cluster II and III (255649.300) indicating

wider genetic diversity among the genotypes in-

cluded in these groups. The minimum divergence was

registered between clusters I and II (64494.990) fol-

lowed by clusters III and IV (75971.380).  Cluster IV

was the most diverse as many clusters showed high

inter cluster distances with it. The magnitude of D

values confirmed that there was considerable amount

of diversity in the experimental material evaluated [4].

Statisticalk distance represents the extent of ge-

Table 4. Mean values of cluster for eighteen characters in twelve genotypes of dolichos bean.

             Cluster                                                                   I                           II                         III                        IV

Plant height (cm) 87.33 75.63 89.80 83.27

Number of primary branches/plant 3.82 2.92 2.66 3.38

Number of secondary branch/plant 8.34 12.26 14.56 11.66

Days to first flowering 58.39 55.39 46.75 48.89

Days to 50% flowering 61.12 58.42 48.75 51.65

Number of inflorescence per plant 7.42 10.46 12.97 11.50

Number of pods per inflorescence 4.72 6.86 7.47 5.83

Number of pods per plant 31.08 68.38 82.37 65.35

Number of seeds per pod 3.72 3.63 4.03 3.92

Mean pod weight (g) 3.67 2.42 3.47 3.44

Pod length (cm) 6.20 4.73 5.94 6.39

Pod width (cm) 1.76 1.52 1.85 1.91

Days to first harvest 83.23 83.13 73.19 76.44

Days to last harvest 135.83 146.29 171.02 145.23

Pod yield per plant (g) 102.00 166.11 273.09 223.13

Hundred seed weight (g) 29.41 33.83 56.63 34.22

Protein content (%) 24.94 25.64 19.30 23.82

Pod yield per ha (q) 56.60 92.39 151.79 123.87

netic diversity among clusters. Cluster-II displayed

minimum intra cluster distance was recorded in clus-

ter-III which may be due to limited gene exchance or

selection practices among the genotypes for diverse

characters. In this experiment, inter cluster distance

was always higher than intra-cluster distance. Similar

result was found earlier [5—8].  Maximum inter clus-

ter distance was observed between cluster-I and clus-

ter-III  followed by cluster-II and cluster-III in  dicating

wider genetic diversity among the genotypes in-

cluded in these groups. Selection of partents from

these diverse clusters for hybridization programme

would help in achieving novel recombinants. Similar

results in dolichos bean have been reported earlier [9,

10].

Cluster means for different characters showed

considerable differences between the clusters for all

the characters (Table 4). Among four clusters, the

genotypes present in the cluster-III showed higher

marketable yield per plant followed by the genotypes

present in cluster-IV, which is due to the fact that the

genotypes present in cluster-III recorded more num-

ber of pods per plant, inflorescence per plant, pods

per infloresence and hundred seed weight. Hence,

these genotypes can be utilized in crop improvement

programme as donor parents for improving the

respctive characters.
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Conclusion

Hence, apart from selecting genotypes from the clus-

ter which have high inter-cluster distance for hybrid-

ization, one can also think of  selecting parrents based

on extent of genetic divergence in respect to a

paticular character of interest. This is to mean that, if

breeder’s intention is to improve pod yield, he can

select parents which are highly divergent with respect

to these characters.
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