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Abstract

Studies were carried out to assess the genetic divergence
among thirty genotypes of dolichosbean using Mahanalobis
D2 and principal component analysis of seventeen
quantitative traits. Thirty genotypes of dolichos bean were
grouped into six clusters. Maximum nine genotypes were
included in cluster I and minimum (1) in cluster VI. Maximum
inter cluster distance (92.76) was observed between cluster
IV and VI and minimum (53.45) between the cluster III and
cluster VI. The genotypes of cluster IV were observed with
highest character mean for pod width, pod weight, green
pod yield per plant and genotypes of cluster V recorded
highest mean for number of pod pickings, 100 seed weight,
less YBMV incidence and earliest days to flowering and
earliest days for green pod harvest. Principal component
analysis showed more than 93 per cent of variability for
quantitative character in different genotypes. Days to 50%
flowering, pod width, vine length, days to last green pod
harvest were observed significant variable components and
CG-2, CG-8, CG-14, CG-20, CG-21, VRSEM-186 and Pusa Sem-
2 were found with maximum value corresponding to these
variables. Selecting genotypes from divergent clusters and
utilizing them in hybridization programme is likely to produce
desirable recombinants, and may lead to improvement in
dolichos bean for yield and its contributing traits.
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Introduction

Dolichos bean or Hyacinth bean or Sem (Lablab
purpureus L.) is an important leguminous vegetable
grown throughout the country namely Madhya Pradesh,
Maharashtra, Andhra Pradesh, Tamil Nadu, Uttar
Pradesh, Chhattisgarh and North Eastern states. The crop
has multipurpose uses. The green pods and tender leaves
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are popular vegetables. The dried seeds are consumed
as a split pulse. Great range of variation exists in the
plant morphological and yield traits among the cultivars
grown all over the country. Despite many good attributes,
the crop has remained unexploited owing to low
productivity, long duration, photosensitivity and an
indeterminate growth habit. The consumer preference
also varies with respect to pod size, shape, colour and
aroma. The efforts of improving the crop by utilizing
indigenous and exotic germplasm have been useful in
breaking the yield barriers (Shivashankar et al. 1993)
resulting in developing compact plant type with reduced
duration and photo-insensitivity.

India is the centre of diversity of dolichos bean and large
number of indigenous strain is available in northern India.
Although this crop has originated in India but very little
work has been done for the genetic improvement of
yield and quality. A great range of variation exits for the
plant and pod characters amongst the accessions grown
all over country. Multivariate analysis such as D2 cluster
and principal component analysis have been proved to
be useful tools in selecting genotypes for improvement.
Mahanalobis D2 analysis has been successfully used in
measuring the variability. Principal component analysis
is useful device for representing a set of variable by a
much smaller set of composite variable that account for
much of the variance among the set of original variable.
It allows visualization of the differences among the
individuals, identification of possible groups and
relationships among individual and variables. An
understanding of nature and magnitude of variability
among the dolichos bean genotypes is a pre-requisite
for its improvement. Precise information on the nature
and degree of variability helps the plant breeder in
choosing the diverse parents for purposeful hybridization.
The success of any breeding programme in general and
improvement of specific trait through selection in
particular, totally depends upon the genetic variability
present in the available germplasm of a particular crop
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(Parmar et al. 2013). Since, many of the plant characters
are governed by polygene and greatly influenced by
environmental conditions. The progress of breeding is,
however, conditioned by the magnitude, nature and
interrelationship of genotypic and non-genotypic
variation. Among the quantitative characters, yield is a
complex character, which is dependent on a number of
yield contributing characters. Therefore, the present
study was carried out the thirty genotypes of dolichos
bean to understand the genetic diversity and its genetic
improvement by D2 and principal component analysis.

Materials and Methods

The experiment was carried out at the Horticulture
Research Farm, Department of Horticulture, Allahabad
School of Agriculture, Sam Higginbottom Institute of
Agriculture, Technology and Sciences, Allahabad during
kharif season 2015. The experiment was conducted in
Randomized Block Design having thirty genotypes
collected from different part of Chhattisgarh in three
replications. The allocation of treatments of the individual
plots using random number in each replications with
spacing 1m×1.5m plant to plant and row to row
respectively. Five plants from each replication were taken
for recording observation on seventeen quantitative traits
viz. days to first flowering, days to 50% flowering,
inflorescence length, number of flowers per
inflorescence, number of pods per inflorescence, days
to first green pod harvest, days to last green pod harvest,
number of green pod picking, vine length, pod length,
pod width, pod weight, number of seeds per pod, 100
seed weight, green pod yield per plant, green pod yield
per plot, green pod yield per hectare.

Results and Discussion

On the basis of D2 analysis, thirty genotypes were
grouped into six clusters. Maximum number of
genotypes nine were grouped into cluster I (CG-1,
CG25, CG-12, CG-8, CG23, CG-3, CG-18, CG-7, CG-
15) followed by cluster V having eight  genotypes (CG-

10, VRSEM-186, CG-19, CG-28, CG-9, CG-27, CG-
16, PUSA SEM- 2), cluster III  having seven genotypes
(CG-6, CG-13, CG-4, CG-22, CG-24, CG-5, CG-2),
cluster II having three genotypes (CG-11, CG-17, CG-
26), cluster IV having two genotypes (CG-14, CG-21)
and cluster VI having one genotype (CG-20).It is vivid
(table 2) that maximum inter cluster distance was
observed between cluster IV and VI (92.76), which
was followed by cluster II  and VI (73.016), cluster II
and IV (70.96), cluster V and VI (57.86), I and IV
(56.92), cluster I and VI (55.84), cluster III and VI
(53.45). Highest intra cluster distance was recorded for
cluster V (30.65) followed by cluster IV (21.34), cluster
III (18.74), cluster I (17.17) and cluster II (11.48)
showed minimum intra cluster distance. The pattern of
distribution of dolichos bean genotypes in various cluster
expressed of considerable genetic diversity in the material
(Upadhyay et al. 2011).

Principal component analysis revealed that six
components PC1, PC2, PC3, PC4, PC5 and PC6 with Eigen
values 7.42, 3.53, 2.44, 1.8, 1.16 and 0.482 respectively,
have accounted for 93.64% of the total variation. The
first two principal component analysis PC1 and PC2 with
a proportion of 41.23 and 19.63%, respectively
contributed more towards total variation. According to

Table 1: Thirty Genotypes of Dolichos bean grouped into
different clusters

Cluster  No. of genotypes 
included  Genotypes 

 I 9 CG-1, CG-25, CG-12, CG-8, CG-23, 
CG-3, CG-18, CG-7, CG-15 

II 3 CG-11, CG-17, CG-26 

III 7 CG-6, CG-13, CG-4, CG-22, CG-24, 
CG-5, CG-2 

IV 2 CG- 14, CG21 

V 8 
CG-10, VRSEM-186, CG-19, CG-
28, CG-9, CG-27, CG-16, PUSA 
SEM-2 

VI 1 CG-20 

 

Table 2: Mahalanobis distance of between clusters of
dolichos bean genotypes

 Cluster  I II III IV V VI 
   I 17.174 29.086 27.99 56.928 41.564 55.849 
  II  11.482 32.828 70.968 42.563 73.016 
  III   18.74 40.202 36.177 53.45 
  IV    21.347 43.65 92.769 
  V     30.655 57.867 
  VI      0 

 

Fig.1: Average intra-cluster and inter cluster distance (D2

values) among the 6 cluster in dolichos bean
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Chahal and Gosal (2002), characters with the largest
absolute values closer to unity with in the first principal
component influence the clustering more than those with
lower absolute values closer to zero. Therefore, in this
study, differentiation of the genotypes into different
cluster was because of a cumulative effect of a number

Table 3: Principal components analysis traits of dolichos bean genotypes
Traits PC-1 PC-2 PC-3 PC-4 PC-5 PC-6 

Days to First Flowering 0.354 0.022 0.086 0.03 0.122 0.182 
Days to 50% Flowering 0.354 0.029 0.085 0.026 0.111 0.162 
Inflorescence Length  0.259 -0.007 -0.268 -0.325 -0.203 -0.159 
No. of Flowers Per Inflorescence  0.185 0.059 -0.255 -0.43 -0.319 0.274 
No. of pods Per Inflorescence -0.187 0.09 -0.428 -0.059 0.1 0.362 
Days to First Green Pod harvest 0.353 0.031 0.066 0.042 0.156 0.126 
Days to Last Green Pod harvest 0.021 0.196 -0.052 0.509 -0.564 0.003 
No. of green Pod Picking  0.322 0.123 -0.071 0.223 -0.073 0.299 
Vine Length  0.052 0.118 -0.527 -0.092 -0.183 -0.457 
Pod Length  -0.235 0.02 -0.325 0.026 0.419 -0.059 
Pod Width  -0.024 -0.506 -0.152 0.038 -0.004 0.083 
Pod Weight  0.122 0.416 -0.128 0.114 0.3 -0.299 
No. of Seeds Per Pod -0.288 0.138 0.243 0.007 -0.321 -0.113 
100 Seed Weight  -0.194 0.178 -0.329 0.289 0.049 0.429 
YBMV Incidence  0.298 -0.161 -0.16 0.231 -0.144 -0.108 
Green Pod Yield/ Plant   -0.104 -0.363 -0.158 0.42 0.002 -0.092 
Green Pod Yield/ Plot  0.02 0.496 0.072 0.113 0.104 -0.08 
Pod Yield / hectare 0.301 -0.184 -0.084 0.211 0.191 -0.268 
Eigene Value (Root) 7.421 3.533 2.448 1.806 1.166 0.482 
Percent variability 41.230 19.630 13.599 10.033 6.477 2.676 
Cumulative variability 41.230 60.860 74.459 84.492 90.969 93.645 

 
Table 4: Principal components analysis of dolichos bean genotypes

S.N. Genotype PC 1 PC2 PC3 PC4 PC5 PC6 
1 CG 1 131.413 -24.826 -54.631 113.873 -45.096 10.972 
2 CG 2 107.760 -53.473 -70.500 108.226 -35.214 10.306 
3 CG 3 136.541 -25.609 -43.846 117.034 -42.456 9.129 
4 CG 4 122.749 -68.672 -63.612 110.874 -51.024 12.216 
5 CG 5 131.632 -75.662 -64.787 103.553 -43.383 18.882 
6 CG 6 111.671 -80.818 -77.272 120.804 -50.779 15.794 
7 CG 7 129.226 -27.133 -44.234 108.892 -41.174 12.165 
8 CG 8 117.479 -37.042 -54.830 126.192 -46.951 13.704 
9 CG 9 138.135 -70.137 -62.745 118.042 -34.230 15.415 

10 CG 10 156.255 -23.261 -51.060 115.509 -47.763 20.952 
11 CG 11 147.565 -16.719 -55.752 112.676 -47.494 7.125 
12 CG 12 134.711 -22.713 -57.749 119.190 -45.628 7.130 
13 CG 13 110.611 -89.821 -79.444 116.944 -48.978 14.684 
14 CG 14 75.966 -32.377 -69.163 117.526 -47.056 13.296 
15 CG 15 147.448 -25.260 -45.738 101.266 -28.751 9.934 
16 CG 16 150.791 -13.529 -62.788 129.980 -40.680 20.525 
17 CG 17 141.310 -26.598 -62.169 113.671 -48.488 17.613 
18 CG 18 153.691 -27.594 -44.822 114.049 -39.717 8.760 
19 CG 19 120.186 -65.366 -74.408 126.961 -44.335 28.332 
20 CG 20 156.166 -170.165 -71.936 117.734 -55.235 29.920 
21 CG 21 101.886 -21.519 -68.895 130.415 -44.130 18.913 
22 CG 22 116.950 -72.987 -71.036 103.293 -41.816 17.039 
23 CG 23 129.192 -28.017 -49.547 108.548 -38.338 11.843 
24 CG 24 118.952 -82.427 -72.135 107.131 -42.376 17.417 
25 CG 25 142.636 -30.236 -56.192 110.080 -40.526 10.141 
26 CG 26 159.428 -20.379 -58.149 110.658 -45.677 14.855 
27 CG 27 114.865 -73.616 -80.249 125.549 -31.571 23.796 
28 CG 28 124.033 -88.078 -79.493 122.453 -41.469 21.384 
29 VRSEM-186 132.467 -39.027 -64.624 117.364 -36.401 22.176 
30 PUSA SEM-2 134.447 -81.882 -93.454 122.630 -23.151 22.221 

 

of characters rather than the contribution of few
characters. Characters having relatively higher value in
the first principal component (PC1) were days to first
flowering, days to 50% flowering, days to first green
pod harvest, no. of green pod pickings, pod yield per
hectare and YBMV incidence had more contribution to
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total diversity and they were responsible for the
differentiation of the six clusters.

The second principal component, which accounted
19.63% of the total variation contributed from pod width,
green pod yield per plot, pod weight, green pod yield
per plant. Characters like vine length, number of pods
per inflorescence were the character contributed to the
third principal component (PC3). Similarly number of
flowers per inflorescence was the characters contributed
to the fourth principal component (PC4). Days to last
green pod harvest, pod length, number of flowers per
inflorescence, number of seeds per pod were contributed
to fifth principal component (PC5). The sixth principal
component (PC6) contributed from 100 seed weight.
Genotype CG-2, CG-8, CG-14, CG-20, PUSA SEM-2,
VRSEM-186 and CG-21 which may appear to be the
most diverse may be useful as source for variable
characters in dolichos bean improvement among the
genotypes studies been most distance.

lkjka'k

lse ds 30 tuunzO;ksa dh vkuqoaf”kd fofHkUurk dk vkdyu djus
ds fy, egkukyksfcl Mh2 ds mi;ksx ls v/;;u fd;k x;k rFkk
17 ek=kRed pfj=ksa ds fy, izeq[k ?kVdksa dk fo”ys’k.k fd;k x;k
gSA lse ds 30 izHksnksa ds 6 lewg cusA lewg ,d esa vf/kdre 9
izHksnksa rFkk lewg 6 esa lcls de ,d izHksn “kkfey gqvkA lewgksa ds
chp dh vf/kdre nwjh ¼92-76½ lewg 4 vkSj 6 ds chp ik;h x;h
vkSj lcls de ¼53-45½ lewg 3 ,oa 6 ds chp ik;h x;hA lewg
4 ds izHksnksa esa Qyh dh pkSM+kbZ Qyh Hkkj] izfr ikS/kk gjh Qfy;ksa
dk mit dk vkSlr vf/kdre ik;k x;k vkSj lewg 5 ds izHksnksa
esa vf/kdre izfr rqM+kbZ Qyksa dh la[;k 100 cht Hkkj ihyk ekstSd
ok;jl dk de izdksi rFkk Qwy vkus dk de le; vkSj igyh
rqM+kbZ esa yxs de le; vkfn ds fy, ns[kk x;kA iz/kku ?kVd
fo”ys’k.k ls Li’V gqvk fd fofHkUu izHksnksa ds ek=kRed y{k.kksa esa 93
izfr”kr ls vf/kd fofo/krk gSA lkekU;r% 50 izfr”kr Qwy vkus ds
fnuksa dh la[;k] Qy dh pkSM+kbZ] yrk dh yEckbZ ,oa vafre gjh
Qyh ds rqM+kbZ ds fnuksa esa lkFkZd fofo/krk ns[kh x;h rFkk izHksnksa
esa lh th&2] lh th&8]lh th&14] lh th&20] lh th&21] oh
vkj lse 186 vkSj iwlk lse&2 esa fofo/krkvksa ds fy, vf/kdre

eku ns[ks x;sA fofHkUu lewgksa ds izHksnksa dks p;u dj ladj.k
dk;ZØe esa iz;ksx fd;k tk ldrk gS ftlls ,sfPNd la;kst mRiu
gks ldrs gSa ,oa lse ds mit vkSj mit lacaf/kr ?kVdksa ds lqèkkj
esa iz;ksx fd;k tk ldrk gSA
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