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Abstract

The present empirical study was conducted to evaluate variability, correlation coefficient and path coefficient analysis in
forty-eight genotypes of desi chickpea (Cicer arietinum L.) by involving eleven quantitative characters. The experiment was
carried out at Pulses Research Station, Junagadh Agricultural University, Junagadh during rabi2019-20 in randomized block
design with three replications. The high GCV and PCV was observed for seed yield per plant, biological yield per plant, and
harvest index. The estimates of high heritability coupled with high genetic advance expressed as a per cent of mean were
observed for seed yield per plant, first pod bearing node, biological yield per plant, harvest index, number of pods per plant, and
100-seed weight. Correlation coefficients revealed that the number of pods bearing branches per plant, 100-seed weight and
biological yield per plant were the most important traits and may contribute considerably high seed yield per plant. The
genotypic and phenotypic path coefficient analysis revealed that biological yield per plant, 100-seed weight and days to
maturity exhibited high and positive direct effects on seed yield per plant. Path coefficient analysis revealed that the
contribution of residual effects that influenced seed yield per plant was low at both genetic and phenotypic levels, reflecting that

the traits in the study were sufficient to account for the variability in the dependent variable.

Key words : Genetic variability, heritability, correlation, path analysis.

Introduction

Chickpea is an ancient cultivated pulse crop,

domesticated during the early age of civilization and being

cultivated throughout the world. Its nomenclature is well

documented in different countries such as gram, Bengal

gram, homes, chole, garbanzo bean, hommos, chana,

chieting vetch, nakhud, nakhut, kicher, poischice, etc. The

genus Cicer belongs to the sub-family Papilionaceae of

the family Leguminoceae (1). The Cicer genus presently

comprises 43 species, out of which 9 are annual and 34

are perennial species (2). Most of these species are found

in West Asia and North Africa, covering Turkey in the north 

to Ethiopia in the south and Pakistan in the east to

Morocco in the west. The genus consists of 39 known

species distributed mainly in Central and Western Asia of

which two species viz., Cicer arietinum (2n=16) and C.

soongaricum (2n=16) are cultivated in India. The origin of

the crop is considered in Western Asia from where it

started spreading to India and also the other parts of the

world. India is the largest chickpea producing country

accounting for 72% of the global production. During

2018-19 in world, chickpea is cultivated about an area of

137.18M ha with total production of 142.46 MT with a

productivity of 10384 kg ha-1. In India, is cultivated in about 

9.67 M ha with a total production of 10.09 MT with a

productivity of 1043kg ha-1. In Gujarat, area, production,

and productivity are 0.29 M ha, 0.38 MT and 1285kg ha-1,

respectively (3).

Materials and Methods

A field experiment was conducted at the Pulses Research

Station, Junagadh Agricultural University, Junagadh

during rainy season 2019-20 in randomized block design

with three replications by using forty-eight genotypes of

desi chickpea (Cicer arietinum L.) by involving eleven

quantitative characters.

Variability is the prerequisite step for the

organization of breeding programmes and its evaluation

helps in the realization of response to selection as the

progress in breeding depends upon its amount, nature

and magnitude of variability. The better index for

measuring the genetic variation is the genetic coefficient

of variation (GCV) as described by (4) for comparing the

genetic variability present in different traits. The close

relationship between the genotypic coefficient of variation

(GCV) and phenotypic coefficient of variation (PCV) was

observed for all the characters. The magnitude of PCV

was slightly greater than GCV revealed a scanty influence 

of environmental variation for their expression on these

characters and suggesting a sufficient amount of

variability and thus offer better scope for genetic

improvement through the selection of these traits. The

genotypic coefficient of variation (GCV %) does not

imitate the amount of heritable variation. Thus, the

knowledge of the heritability of a character helps the plant

breeders in predicting the genetic advance for any
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quantitative characters and aids in exercising the

necessary selection procedures.

The study of genotypic correlation gives an idea of

the extent of the relationship between different variables.

This relationship among yield contributing characters as

well as their association with yield provides information for 

exercising selection pressure for bringing genetic

improvement in yield. Correlation analysis among the

yield and its contributing characters revealed that the

genotypic correlation coefficients in most of the cases

were higher than their phenotypic correlation coefficients.

The path coefficient analysis aids correlation

investigations by revealing the interrelationships between

distinct independent components (cause) and dependent

components (effect). This procedure measures the direct

effect of one variable over the other and facilitates the

partitioning of the correlation coefficient into direct and

indirect effects (5).

Results and Discussion

Analysis of variance revealed that the mean square for

genotypes was highly significant for all the traits. This

point out comes with substantial variability provides a

good prospect for improving traits of interest in chickpea

breeding programmes. While the presence of

non-significant variation for replications implicating that

the low amount of error due to the environment. A similar

result has been reported by (5, 6, 7).

The magnitude of PCV was slightly greater than

GCV revealed a scanty influence of environmental

variation for their expression on these characters and

suggesting a sufficient amount of variability and thus offer

better scope for genetic improvement through the

selection of these traits. This indicated that phenotypic

variability may be considered a reliable measure of

genotypic variability. Analogous results were reported by 

(6, 8).

The high of magnitude genotypic coefficient of

variation and phenotypic coefficient of variation was

observed for seed yield per plant, biological yield per plant 

and harvest index. High genotypic and phenotypic

coefficient of variation was reported in chickpea for seed

yield per plant, biological yield per plant, harvest index,

seed yield per plant showing high GCV and PCV reported

by (9, 10, 11).

The steeply elevated heritability was observed in the

first pod bearing node (95.47 %) accompanied by seed

yield per plant (94.84 %), biological yield per plant (94.17

%), harvest index (89.21 %), number of pods per plant

(87.87 %), 100-seed weight (83.86 %). High heritability for 

the characters which are controlled by polygenes might

be useful for plant breeder for effective selection. High

heritability estimates for seed yield per plant, hundred

seed weight, the number of pods per plant, harvest index.

It was noticed that high heritability for plant height

(75.80%); for the number of seeds per pod (73.4%), days

to 50 % flowering (72.71%) was also reported by (12, 13).

The highest values of genetic advance expressed as 

per cent of mean was reported for seed yield per plant,

biological yield per plant, harvest index, the number of

pods per plant, 100-seed weight, plant height was

reported by (12, 13). Seed yield per plant had a significant 

and positively correlated with number of pods bearing

branches per plant, 100-seed weight, and biological yield

at both genotypic and phenotypic levels indicating that

these attributes were more influencing the seed yield per

plant and therefore these were important characters for

bringing genetic improvement in seed yield. Similar

results were obtained for days to maturity,number of pods

per plant, number of seeds per pod,100-seed weight,

biological yield per plant by (14, 15, 16).

Genotypic path coefficient analysis : Hundred seed

weight and biological yield per plant both exhibited high

and positive direct effects on seed yield per plant.

Whereas, days to maturity possessed moderate and

positive direct effect towards seed yield per plant. Harvest

index had a positive direct effect and low magnitude on

seed yield per plant. Further days to 50 % flowering and

the number of seeds per pod had a negligible and

negative direct effect. The number of pods per plant had a

negligible and positive direct effect. Similar results were

obtained by (15, 16).

Phenotypic path coefficient analysis : Harvest index

and biological yield per plant both exhibited high and

positive direct effects on seed yield per plant. Days to 50

% flowering and the number of pods per plant had a

negligible and positive direct effect. Plant height had a

negligible and negative direct effect. Days to maturity

exhibited a low and negative direct effect on seed yield per 

plant. Similar results were obtained by (15, 16).

Conclusions

In a nutshell, through the current research investigation, it

can be concluded from variability parameters that,

additive gene action was operating for traits viz., seed

yield per plant, first pod bearing node, biological yield per

plant, harvest index, number of pods per plant and

100-seed weight. Besides, number of pods bearing

branches per plant, 100-seed weight, and biological yield

per plant were the characters that displayed positive and

significant association with seed yield per plant. However,

biological yield along with the number of pods per plant

and harvest index as they displayed a great and positive

direct effect on it. Hence, these traits deserve strategic
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importance while formulating effective breeding strategies 

with the aim of yield enhancement.
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