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Abstract: Twenty genotypes of pea were evaluated with an objective to study of variability, heritability and genetic gain.
All the 15 yields and yield attributing traits varied significantly among the genotypes. Pod yield ranged from 140.20 g/ha to
349.10 o/ and most of the genotypes exhibited significantly highest pod yield. A wide range of variability along with high
estimates of GCV and PCV recorded for protein content, number pods per plant, number of primary branches per plant and
plant height, whereas, rest of the characters showed moderate to low value of these traits. High value of heritability was
observed for all the characters under studies except pod width and number of seeds per pod.protein content followed bylst
pod initiation, days to 1% flowering, plant height and days to 50% flowering. The expected genetic gain was high for protein
content followed by number of pods per plant, plant height, number of primary branches per plant, average seed weight, pod

yield per plant and per hectare and average pod weight.
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INTRODUCTION

ea is one of the most important vegetable crops

widely grown throughout the India and world. It
may be considered as one of the leading pulse crop
globally also. Presently there is some high yielding
cultivars that are recommended for cultivation, for
particular area but not adopted globally. Pea is one of
the six major pulse crops cultivated globally and is
the 2" largest yielding legume in the world. Hence,
there is need to develop cultivars which are high
yielders and adoptable to the global level. Evaluation
of the genotype(s) for important agronomic traits is
an important aspect for any crop improvement
programme. A breeder is always concerned with the
selection of superior genotype. The improvement in
any crop is proportional to the genetic variability
present in the germplasm. Therefore, the assessment
of genetic variability in crops is important in
selecting the best genotype for making rapid
improvement in yield and related characters as well
as to select most potential parent for hybridization
programme. Keeping in view the importance of pea
an attempt has been made to evaluate the pea
genotypes and to estimate the extent of variability
which will be further helpful in identifying the
desirable component characters for bringing about
improvement in yield.

MATERIAL AND METHOD

Twenty diverse genotypes of pea were grown in
Randomized Block Design with three replications at
Vegetable  Research  Farm, Department of
Horticulture, Institute of Agriculture Sciences,
Banaras Hindu University, Varanasi during the Rabi
season of 2011-12 at a spacing of 10x30 cm in a plot
of 3x3 m? each. All the recommended package of
practices was followed for raising a healthy crop.
The observations were recorded on 15 growth and
yield characters from five randomly selected plants

from each genotype per replication. The genotypic
and phenotypic coefficients of variations were
worked out as per method suggested by Burton and
Devane (1953), while heritability was worked out as
per Hanson et al. (1956). Genetic advance and
genetic gain were worked out according to formula
proposed by Johnson et. al. (1955).

RESULT AND DISCUSSION

The development of an effective plant breeding
programme is dependent upon the existence of
genetic variability in the germplasm. The efficiency
of selection largely depends upon the magnitude of
genetic variability present in plant population. Thus,
the success of genetic improvement in any character
depends on nature of genetic variability present in
gene pool for that character. Hence, insight into the
magnitude of variability present in the gene pool of a
crop species is of utmost importance to a plant
breeder for initiating a judicious breeding
programme. The characters which showed wide
range of variation like protein content, number of
pods per plant, no. of primary branches per plant,
plant height, pod yield per hectare, pod yield per
plant, average seed weight, average pod weight and
pod length have maximum scope during selection.

An insight into the extent of genotypic and
phenotypic coefficient of variation existing in the
germplasm would be of greater value. The characters
like protein content, no. of pods per plant, no. of
primary branches per plant, plant height, pod yield
per hectare, pod yield per plant, average seed weight,
average pod weight and no. of seeds per pod
exhibited higher value of phenotypic variance, while,
other traits showed a moderate or narrow range
(Table.1). The genotypic variance also reflected
almost similar trend. This suggests that there is a
good scope of selection for these factors. This is
supported by the finding of Singh and Singh (2006);
Kumar (2008); Nawab et al. (2008); and Sharma and
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Sharma (2013). The variance measures the variation
within a particular trait, but it does not provide a real
measure for comparison of variances between the
different traits. The term coefficient of variation truly
provides a relative measure of variance among the
different traits. The phenotypic coefficient of
variation (PCV) was higher than their respective
genotypic coefficient of variation (GCV) for all the
traits under study. Thus, the characters showing
maximum phenotypic coefficient of variation would
be considered while making selection in spite of
influence of environment to a certain extent.

The genotypic and phenotypic coefficient of
variations does not offer full scope to estimate the
variation that is heritable, and therefore, estimation
of heritability become necessary as this determines
the heritable variation. High heritability suggests the
major role of genetic constitution in the expiration of
character and such traits are considered to be
dependable from breeding point of view. So, study of
heritability through selection was undertaken in the
present investigation. The effectiveness of selection
for a trait depends on the expression of phenotypic
differences among the genotypes in a population, a
concept referred to as heritability. The heritability of
a character has major impact on the method chosen
for population improvement. Since heritability is the
direct selection parameter, one should emphasize
attention on characters having high heritability. The
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estimates of broad sense heritability were ranged
from 25.80% in pod width to 99.10% in protein
content (Table.1). All the characters possessed high
value of heritability except pod width and no. of
seeds per pod. More than 90% heritability is found
for protein content , days to 1% pod initiation, days to
1* flowering, plant height, days to 50% flowering,
average pod weight, average seed weight and pod
length, which described that the characters having
high value of heritability were least affected by the
environmental modification and selection based on
phenotypic performance would be reliable. The result
of high heritability estimate for plant height was also
reported by Kumar (2008); Kumari et al. (2009); and
Sharma and Sharma (2013).

High heritability does not mean a high genetic
advance for a particular quantitative character.
Johnson et al. (1955) reported that high heritability
estimated along with high genetic advance would be
more rewarding. The genetic advance as per cent of
mean (genetic gain) varied from 5.26% for pod width
to 82.09% for pod yield per hectare. The maximum
genetic gain coupled with high heritability were
recorded protein content followed by number of pods
per plant, plant height, number of primary branches
per plant, average seed weight, pod yield per plant
and per hectare and average pod weight. The results
were in accordance with Nawab et al. (2008), Kumar
(2008) and Kumari et al. (2009).

Table 1. Range, mean, genotypic and phenotypic coefficient of variation (GCV and PCV), heritability (H),
genetic advance (GA) and genetic gain for 15 characters of 20 genotypes of pea.

Character Range Grand | GCV | PCV H GA | Genetic gain
mean (%) (%)
Days to 1% flowering 38.00-66.67 50.07 16.68 | 16.88 | 97.60 | 17.00 33.95
Days to 50%flowering 45.33-73.00 61.00 14.35|14.70 | 95.40 | 17.62 28.88
Days to 1% pod inanition 47.00-76.67 60.96 14.53 | 14.65 | 98.20 | 18.08 29.65
Plant height (cm) 58.67-178.00 96.20 34.71|35.41| 96.10 | 67.43 70.09
No. of primary branches per 4.00-11.33 5.30 36.31 | 41.65| 76.00 | 3.46 65.28
plant
No. of pods per plant 8.67-37.33 16.16 37.97 | 41.09 | 85.40 | 11.68 72.27
Average pod weight (g) 2.70-6.63 4.79 24,43 |1 25.21| 93.90 | 2.34 48.85
Pod yield per plant (g) 42.07-104.73 73.64 26.88 | 29.89 | 80.90 | 36.68 49.80
Pod yield (g/ha) 140.20- 245,14 | 26.89 | 29.94| 80.60 |121.91 49.73
349.10
Pod length (cm) 5.53-9.57 7.74 11.41|12.02| 90.10 | 1.73 22.35
Pod width (cm) 1.20-1.57 1.33 4.87 | 9.59 | 25.80 | 0.07 5.26
No. of seeds per pod 5.00-8.00 6.75 12.94 | 20.46 | 40.00 | 1.14 16.88
Average seed weight (g) 1.70-4.10 2.86 25.92 [ 27.05| 91.80 | 1.47 51.39
Protein content (%) 6.71-23.67 17.03 40.01 | 40.19| 99.10 | 13.98 82.09
Shelling per cent 45.90-71.14 59.91 11.65 | 12.38 | 88.60 | 13.53 22.58
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