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ABSTRACT

The present investigation was carried out at the field Experimentation Centre, Department of
genetics and Plant Breeding, Naini Agricultural Institute, Sam Higginbottom University of Agriculture,
Technology and Sciences, Allahabad, U.P. The experiment on 22 genotypes was laid out in
Randomised Block Design with three replications. Observations were recorded on five randomly
selected plants to each treatment and replication for 13 quantitative characters viz., days to 50 per
cent flowering, days to 50 per cent pod setting, days to maturity, plant height, number of primary
branches per plant, number of secondary branches per plant, number of pods per plant, number of
seeds per pod, number of seeds per plant, 100-seed weight, harvest index, biological yield, seed
yield per plant and one qualitative character protein content to estimate the variability, heritability.
genetic advance, correlation and path coefficient analysis among yield. Maximum GCV and PCV
were recorded for number of pods per plant and 100-seed weight. High genetic advance as
percentage of mean recorded for number of pods per plant. High heritability was recorded for 100-
seed weight. High genetic advance was recorded for 100-seed weight. Seed vyield per plant had
showed high positive significant correlation with biological yield per plant, harvest index, number of
pods per plant and number of seeds per plant at phenotypic and genotypic levels.
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1. INTRODUCTION

Chickpea (Cicer arietinum L.), is one of the
widely grown pulse crop which is consumed by
majority of the world’s population to asupplement
protein in our diet. In the Indian sub- continent,
where cereal based cropping system occupies
maximum acreage, the pulses are now being
introduced into the farming system due to its
qualitative traits like high protein content,
carbohydrates, minerals, nitrogen fixing ability
and indispensability as alternative crop for crop
diversification. Among these, chickpea is most
commonly grown pulse crop which belongs to
sub- family Faboideae of family Leguminoseae. It
is commonly known as gram or Bengal gram in
India and is said to have originated in western
Asia. Chickpea was cultivated in about 106 Lakh
ha during the year 2017-18 and the country
harvested a record production of 111 Lakh tones
with a productivity level of 1056 kg/ha. Among
the pulses growing states M.P has contributed a
significant 34 percent of the total chickpea area
and 41 percent of total chickpea production in the
country, thereby ranking first both in area and
production However, Uttar Pradesh has
contributed 5.78 (6.11 Lakh ha) percent of the
total chickpea area and 6.13 (6.84 Lakh tones)
percent of the total chickpea production in the
country [1]. However, this annual legume is
mainly grown in arid or semiarid environments.

Legume grains are known to contain 38 to
59% carbohydrate, 4.8 to 5.9% oil, 3% ash,

3% fiber, 0.2% calcium, and 0.3%
phosphorus [2]. The protein requirement
of about 25g per day for normal

individual’s health can be met by supply
of 120g dal in one’s daily diet.

In chickpea association of one or more
characters influenced by a large number of
genes is elaborated statistically by correlation
coefficients. In this regard, varietal improvement
and adoption of improved production technology
can help in improving the productivity of
chickpea. Therefore, the present experiment was
conducted to assess genetic variation, trait
association and significant contribution of each
trait towards yield and quality of the chickpea.

2. MATERIALS AND METHODS

The present investigation was carried out at the
field Experimentation Centre, Department of
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genetics and Plant Breeding, Naini Agricultural
Institute, Sam Higginbottom  University of
Agriculture, Technology and Sciences,
Allahabad, U.P during rabi — 2019 with Twenty
Two chickpea genotypes KWR 108, IPC 14-69,
Flip 09-109C, IPC 08-69, Flip 09-182C, PDG
8416, ILC — 5411, IPC 71, Flip 07 - 201C, IPCK -
96 — 3, ICCV - 96030, ICC - 12 — 238, Bpm, ICC
12 - 236, ICC 20 - 80, ICCV 15614, ICC
595463, IPC 11 — 09, ICC. 46(K), IPC - 08 — 83,
IPC - 06 — 11, Uday (Check) was laid out in
Randomised Block Design suggested by Panse
and Sukhatme with three replications.

All types of facilities necessary for cultivation of
successful crop including field preparation, input
and irrigation facilities were provided.

Readings from five plants were averaged,
replication wise and the mean data was used for
statistical analysis for the characters thirteen
quantitative characters viz., days to 50 per cent
flowering, days to 50 per cent pod setting, days
to maturity, plant height, number of primary
branches per plant, number of secondary
branches per plant, number of pods per plant,
number of seeds per pod, number of seeds per
plant, 100-seed weight [3] harvest index,
biological yield, seed yield per plant and one
qualitative character protein content, estimated
by using Lowry’s method (Lowry et al.,1951) to
estimate the variability, heritability. genetic
advance and correlation among yield.

Biometric analysis including analysis of variance
was carried out for each character separately as
per the method outlined by Panse and
Sukhatme (1985). The genotypic coefficient of
variation (GCV) and phenotypic coefficient of
variation (PCV) were estimated as per the
formula suggested by Burton (1952) while
heritability in broad sense by Lush (1940) and
genetic advance as per cent of mean by
Johnson et al. [4] and correlation coefficient
analysis (Al Jibouri et al., 1958) were done with
the assistance of software Windostat 9.3 ver.

3. RESULTS AND DISCUSSION

The analysis of variance for all the characters
revealed differences among the genotypes
studied, indicating sufficient amount of
variability present among 22 genotypes under
study.

The variation among the chickpea genotypes in
this study would provide great opportunities for



the genetic improvement of the crop throug
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hybridization using as parents possessing the

desirable traits.

Estimates of genotypic and phenotypi
coefficient of variation, heritability percentage i

Cc
n

broad sense, genetic advance and expected
genetic advance expressed as percent of mean

are presented in Table 2.

Genotypic coefficient of variation (GCV) ranged
from 4.21 % for Days to 50 % Pod setting to
43.37 % for number of pods per plant. High
GCV was recorded for number of pods per
plant. Similar findings were reported by Arora
and Jeena (2001), who found high genotypic
variation for seed yield per plant. It was
depicted that in general, estimates of the
phenotypic coefficient of variation was found
higher than their corresponding genotypic
coefficient of variation, indicating that the
influence of environment on the expression of
these characters. Phenotypic coefficient of
variation (PCV) ranged from 6.91 % for Days to
50 % pod setting to 45.21 % for number of pods
per plant. High PCV was recorded for number
of pods per plant [3]

The estimates of heritability (%) in the broad
sense for 14 characters studied, which ranged
from 100-seed weight (99.50) and low for

days to 50% flowering (32.30). High
heritability (broad sense) (>60%) was
recorded for character 100-seed weight,

protein content, biological yield, seed yield per
plant, days to maturity, number of seeds per
plant, number of pods per plant, plant height
and harvest index. Similar finding were
described by Arshad et al. (2002). Moderate
heritability (broad sense) (30-60%) was
recorded for characters ie., days to 50%
flowering, days to 50% pod setting, number of
primary branches, number of secondary
branches, number of seeds per pod. Low
heritability (broad sense) (<30%) was not
recorded for any of the characters.

High genetic advance was recorded for 100-
seed weight (19.54). The worth sof genetic
advance indicates additive gene action
whereas low value indicates non-additive
gene action. Genetic advance as % mean
varied from 85.71 to 4.93 for number of pods
per plant and days to 50 % flowering [3]

Low GCV with moderate to high heritability
along with medium to low genetic advance as
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per cent mean was observed for the
characters days to maturity, plant height,
harvest index, seed yield per plant, number of
seeds per pod. It indicates that the character
is highly influenced by environmental effects
and selection would be ineffective. This
indicated these characters are under control
of additive gene effect (Panse, 1957).
Therefore, for further improvement in these
traits, mass selection or progeny selection
would be worthwhile. Whereas the character
like 100-seed weight showed medium GCV
along with high heritability coupled with high
genetic advance as present of mean pointing
towards the fact that is appreciable genetic
potential and further improvement possible by
practicing simple selection technique.

3.1 Correlation Analysis

The results of present study, which revealed
comparative higher degree of genotypic
correlation coefficients than their phenotypic
counterparts in most of the characters,
indicated that there was a higher degree of
association between two characters of
genotypic association, their phenotypic
association was lessened due to the influence
of environment.

Positive and significant correlation were
observed for number of pods per plant
(0.522**, 0.533**), number of seeds per plant
(0.454**, 0.465**), biological yield (0.887**,
0.879**) and harvest index (0.570**, 0.562**)
with seed yield per plant at genotypic level
and phenotypic level. Similar results were
obtained by Toker and Cagirgan (2004) and
Obaidullah et al. [5] While with rest of the
characters has non-significant association
with seed yield. Days to 50 per cent pod
setting showed significant and positive
correlation with days to maturity, days to
maturity showed significant and positive
correlation with plant height, plant height
showed significant and positive correlation
with primary branches per plant and harvest
index [3] number of primary branches showed
significant and positive correlation with
number of secondary branches, number of
pods per plant showed significant and positive
correlation with number of seeds per plant
and biological yield per plant, number of
seeds per pod showed significant and positive
correlation with 100-seed weight, number of
seeds per plant showed significant and
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positive correlation with biological yield per
plant, harvest index, protein content and seed
yield per plant. Biological yield per plant
showed significant and positive correlation
with protein content. And all the other
characters showed either negative or non-
significant correlation.

Therefore, the number of pods per plant is
likely to be used as selection parameter for
yield improvement in chickpea as by Toker
and Cagirgan (2004) and [6,7].

4. DISCUSSION
If different vyield related traits are well
documented, selection based on yield

components is advantageous (Pundir et al,
1988, Singh et al., 1990, Verma et al., 2008).
The present investigation will help us in
selection of parameters well suited for yield
improvement in chickpea [8-15].

Our results are in agreement with those reported
by Arora et al., 2003 having significant and
positive correlation with number of pods per

plant, number of seeds per plant, biological yield
and harvest index with seed yield per plant
revealing these parameters of  utmost
importance. Subsequently, the number of pods
per plant is most likely to be utilized as choice
parameter for surrender change in chickpea as
by Toker and Cagirgan (2004) and Ali et al.,
2010, 2011. Protein content showed low levels of
PCV and GCV signifying limited scope for further
genetic improvement through selection. These
findings were in conformity with findings of
Jayalakshmi and Trivikrama Reddy (2018) for
protein content. And those of genetic advance
and heritability pertained additive gene effect,
hence the characters showing additive gene
effect is not not suitable for selection.
Accordingly, the study indicated that the
parameters considered in the present study can
be effectively used for selection in chickpea.
Seed vyield is determined by these
characteristics, which can be used as most
dependable traits for further improving chickpea
crop productivity. And those of genetic advance
and heritability pertained additive gene effect,
hence the characters showing additive gene
effect is not not suitable for selection [16-24].

Table 1. Analysis of variance for 14 biometrical traits of 22 chickpea genotype

Mean Sum of Squares

S.No. Character Replication (d.f = Treatment(d.f = Error
2) 21) (d.f=42)
1 Days to 50% flowering 38.652 52.211** 21.477
2 Days to 50% Pod 11.561 72.428** 18.783
setting
3 Days to Maturity 2.924 208.906** 3.099
4 Plant height 2.511 205.386** 9.711
5 No. of primary branches 0.255 0.643** 0.157
6 No. of secondary 0.15 1.657** 0.244
branches
7 No. of pods per plant 0.937 66.777** 1.874
8 No. of seeds per pod 0.024 0.52** 0.099
9 No. of seeds per plant 0.116 222.513** 3.893
10 100 Seed weight 5.337* 271.849** 0.486
11 Biological yield 0.642 22.36* 0.252
12 Harvest Index 55.841** 292.673** 8.985
13 Seed yield per plant 0.139 12.378** 0.185
14 Protein Content 0.338* 9.908** 0.071
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Table 2. Estimates of genetic components for yield and quality traits of chickpea

S.No Character Vg Vp GCvV PCV Heritability GA GA as Y%mean
(Broad Sense)(%)

1 Days to 50% flowering 10.24 31.72 4.21 7.41 32.30 3.75 4.93
2 Days to 50% Pod setting 17.88 36.65 4.82 6.91 48.80 6.08 6.94
3 Days to Maturity 68.60 71.70 7.34 7.51 95.70 16.69 14.80
4 Plant height 65.25 74.93 15.48 16.60 87.00 15.52 29.76
5 No. of primary branches 0.162 0.391 12.42 17.42 50.90 0.59 18.24
6 No. of secondary branches 0.471 0.715 12.28 15.13 65.80 1.15 20.52
7 No. of pods per plant 21.63 23.50 43.37 45.21 92.00 9.19 85.71
8 No. of seeds per pod 0.14 0.239 28.61 37.38 58.60 0.59 45.11
9 No. of seeds per plant 72.87 76.76 35.56 36.50 94.90 17.13 71.37
10 100 Seed weight 90.45 90.94 39.66 39.77 99.50 19.54 81.49
11 Biological yield 7.36 7.62 26.41 26.86 96.70 5.50 53.50
12 Harvest Index 94.56 103.54 16.16 16.91 91.30 19.14 31.81
13 Seed yield per plant 4.06 4.24 32.43 33.16 95.60 19.14 31.81
14 Protein content 3.27 3.35 8.09 8.17 97.90 3.69 16.48

Vg = Genotypic variance, Vp = Phenotypic variance, GCV = Genotypic coefficient of variance, PCV = Phenotypic coefficient of variance, h 2 (BS)% = Heritability (broad sense), GA = Genetic advance, GA as % of
mean = Genetic advance as percent of mean
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Table 3. Genotypic and phenotypic correlation for yield and quality traits of chickpea

DF 50% DP50% DM PH NPB NSB NP/Plant NS/Pod NS/Plant 100 SW BY/Plant HI Protein SY/Plant
Content

DF 50%
G 1.000 0.378** 0.071 0.296* 0.552** 0.559** -0.051 -0.043 0.060 0.124 0.084 -0.039 0.072 0.049
P 1.000 1.000 0.1266 0.0476 0.3025 0.1355 -0.0364 0.0427 0.0443 0.0677 0.0555 -0.0268 0.0398 0.0323
DP 50%
G 1.000 0.587** -0.119 0.276* 0.043 0.296* -0.059 0.262* -0.422** 0.356 -0.388** 0.419** 0.110
P 1.000 0.4156** -0.0977 0.0714 0.073 0.2244 -0.0001 0.1724 -0.2774 0.2233 -0.2117 0.2735 0.0839
DM
G 1.000 0.376** 0.188 0.004 0.313* -0.095 0.037 -0.185 0.225 -0.017 0.152 0.132
P 1.000 0.3461** 0.1728 0.0009 0.3140 * -0.0825 0.0359 -0.1797 0.2253 -0.0185 0.1404 0.1319
PH
G 1.000 0.336** -0.120 0.009 -0.010 -0.177 0.203 0.029 0.394** -0.299* 0.168
P 1.000 0.2859 * -0.0961 0.0256 -0.0447 -0.163 0.1877 0.0441 0.3391* -0.2768 * 0.1614
NPB
G 1.000 0.662** -0.374** -0.119 -0.113 0.128 -0.126 -0.149 0.011 -0.157
P 1.000 0.4073**  -0.2630 * -0.0926 -0.1071 0.0833 -0.0899 -0.1109 0.0198 -0.1227
NSB
G 1.000 -0.174 -0.385** 0.079 0.035 -0.113 -0.286* -0.017 -0.212
P 1.000 -0.1367 -0.2563 *  0.0229 0.0279 -0.1154 -0.2268 -0.0126 -0.201
NP/Plant
G 1.000 0.096 0.779* -0.014 0.595** 0.136 0.236 0.522**
P 1.000 0.1081 0.7635 ** -0.0096 0.5999 ** 0.1321 0.2137 0.533**
NS/Pod
G 1.000 0.160 0.323** 0.050 0.208 -0.482** 0.174
P 1.000 0.1409 0.2460*  0.064 0.1566 -0.3609 **  0.1573
NS/Plant
G 1.000 -0.052 0.375** 0.324** 0.326** 0.454**
P 1.000 -0.0464 0.3816 ** 0.3155**  0.3108 * 0.465**
100 SW
G 1.000 0.044 0.074 -0.465** 0.089
P 1.000 0.0429 0.0783 -0.4620 **  0.0909
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BY/Plant

G 1.000 0.135 0.253* 0.887**
P 1.000 0.1134 0.2429 * 0.879**
HI

G 1.000 -0.095 0.570**
P 1.000 -0.0948 0.562**
Protein

Content

G 1.000 0.171

P 1.000 0.1578
SY/Plant

G 1.000
P 1.000

** Significant at 1% level and * significant at 5% level
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5. CONCLUSION

The assesment of genetic parameters like
genotypic and phenotypic coefficient of
variation, heritability and genetic advance as
per cent of mean indicated that selection must
be done in the characters like number of pods
per plant, number of seeds per plant, biological
yield and harvest index for improving the yield
and nutritional traits to generate genetic
variability followed by selection in further
generations to identify superior segregants for
these characters.
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