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Chickpea is an economically important
crop in India, Middle East, North Africa
and Ethiopia. It is the third most important
pulse crop in the world next to Phaseolus
vulgaris and Pisum sativum. In India, over
70 per cent of the world’s chickpea crop
is produced. In India it is cultivated in Madhya
Pradesh, Rajasthan, Uttar Pradesh, Maharastra
and Haryana. Many chickpea breeding programmes
are focused on to increase yield and in any
crop improvement programme, genetic diversity
has been considered as an important factor
for hybridization programme. Inclusion of
diverse parents in hybridization helps in
isolation of superior recombinants. Multivariate
analyses have been used to measure the
diversity of germplasm collections and to
assess the relative contributions that various
traits make to total wvariability in a crop
collection (Sneath and Sokal, 1973). Several
methods of multivariate analysis such as D?
analysis, cluster analysis, principal component
analysis and metroglyph analysis have been
shown to be useful in selecting genetically
distant parents for hybridization. Among these
methods, cluster analysis appears to be a
better approach in quantitative estimation of
genetic diversity. The present study aims at
quantifying genetic divergence in a diverse
collection of chickpea.

The study material consisted of 214 chickpea
accessions and the seeds were obtained from the
Department of Pulses, Tamil Nadu

Agricultural University, Coimbatore. Two
hundred and fourteen chickpea accessions were
raised in augmented block design during Nov
- Dec of 2004- 2005. The experimental plot
was divided into ten blocks. In each block,
21 accessions were raised in a row of 3m
length with a spacing of 45 cm between
rows and 10 cm between plants along with
four checks.

The four checks viz.,, CO4, C235, ICCV

2 and Phule G5 were repeated in all the
blocks. The observations were recorded on
quantitative traits namely, days to 50 per
cent flowering, days to maturity, plant height
(cm), number of primary branches, number
of secondary branches, number of pods per
plant, number of seeds per plant, pod yield,
biological yield, hundred seed weight, seed
yield per plant and harvest index. Analysis
of variance was used to separate the total
variation into different components and to
test their significance. Hierarchial cluster
analysis was done for all the 214 accessions
using twelve traits using the software NTSYS
pc. Character data transformed to
similarity data. Dendrogram was constructed
using an unweighed pair group method with
arithmetic mean analysis (UPGMA) using the
TREEPLOT programme of NTSYS pc (Rohlf,
1992).

were

The analysis of variance revealed significant
differences among the genotypes for the



Table 1. Distribution of 214 chickpea accessions in different clusters
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214 chickpea accessions

for 12 characters of

Cluster mean performance
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characters under study and grouped into
13 distinct clusters. The composition of
clusters is presented in Table 1. The cluster
VI was the largest with 167 accessions
while cluster VII, III, II, XI and VIII
consisted of 13, nine, eight, four and
three accessions respectively. Cluster I,
X, XII and cluster 1V, V, IX and XIII
had two and one accessions eachrespectively.

The accessions were not grouped based
on their origin or source indicating that
geographic diversity has no parallelism
with genetic diversity (Table 1). For
instance, cluster VI consisted of accessions
from different origin namely Delhi, Karnataka,
Kanpur and Jabalpur. Likewise cluster VII
comprised of accessions from Coimbatore,
Andhra Pradesh and Junagadh. Cluster XI
consisted of ICC 15592, ICC 2016 and
ICC 15085 from Andhra Pradesh whereas
FG 703 was from Faridkot. Cluster XII
consisted of RSG 966 from Rajasthan
and ICC 10301 from Andhra Pradesh.
Katiyar et al. (2004) and Darshanlal
et al. (2001) reported no relationship
between geographic distribution and genetic
divergence. The genotypes of same region
were distributed in more than one cluster
as also the genotypes of heterogenous
origin were grouped in the same cluster.
Such genetic diversity among the genotypes
of common geographic origin could be
due to factors like heterogeneity, genetic
architecture of the populations, developmental
traits and degree of general combining
ability (Murthy and Arunachalam, 1966).

The clustering of genotypes from
different ecogeographical locations into one
cluster could be attributed to possible
free exchange of breeding material or
even varieties from one place to another
(Verma and Mehta, 1976). This also may
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be due to the fact that the unidirectional
selection practiced for a particular trait in
several places produced similar phenotypes
which were aggregated in one cluster irrespective
of their distant geographic origin.

The cluster mean performance for 12
quantitative traits is furnished in Table 2.
Cluster IV exhibited high mean performance
for number of pods (84.60), number of seeds
per plant (108.40) and harvest index (93.42).
The high mean value for pod yield (26.40)
and biological yield (39.00) was recorded
in cluster V. whereas cluster VII recorded
high mean value for number of primary
branches (8.86) and seed yield per plant
(28.12). Cluster 1 had low mean value for
days to 50 per cent flowering (39.00) and
cluster X for days to maturity (71.00). The
high mean value for plant height (46.1),
number of secondary branches per plant (28.6)
and hundred seed weight (31.60) was recorded
by cluster XII.

ICC 88503 (cluster IV) and PLS 5521-
2 (cluster V) and ICCV 2, PLS 5098 (cluster
I) and RSG 966, ICC 10301 (cluster XII)
and other accessions in cluster VII can be
crossed to get high heterosis and better
segregants with desired traits. ICCV2 and
PLS 5098 are short duration genotypes as
they had recorded low mean values for days
to 50 per cent flowering and days to maturity.
Crosses involving cluster 1 will result in
short duration, large seeded chickpea with
moderate yield.

ICC 88503 recorded high cluster
for number of pods per plant and number

mean

of seeds per plant. Seed yield per plant
was relatively low due to low 100 seed weight
implying that the seeds were small whereas
the accessions in cluster VII recorded high
cluster mean for seed yield because of its
relatively high 100 seed weight. Crosses
involving PLS 5521-2 of cluster V that
recorded relatively high cluster mean values
for all the desirable traits would result in

an ideal genotype.
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