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ABSTRACT

The present experiment was carried in 119 F
6
 rice breeding lines along with two high yielding local checks

to estimate genetic parameters for 9 quantitative characters. The analysis of variance revealed significant differences
among the lines for all the characters studied. Higher estimates of Phenotypic Coefficient of Variation (PCV) and
Genotypic Coefficient of Variation (GCV) were observed for number of grains per panicle and grain yield per plant
and the difference between PCV and GCV was very low indicating little environmental influence on these characters.
High heritability coupled with high Genetic Advance as Percent of Mean (GAM) was recorded for test weight,
number of grains per panicle and grain yield per plant indicating the operation of additive gene action in the
inheritance of these traits and improvement of these characters is possible through direct phenotypic simple
selection.

Key words:  Genetic Advance as percent of Mean (GAM) and Rice,Genotypic Coefficient of Variation (GCV),

Heritability, Phenotypic Coefficient of Variation (PCV).

Rice (Oryza sativa L.) is the most
important staple food for over half of world
population. It contributes 43 per cent to the total
food grains and 53 per cent to the cereal production.
There will be more demand in future for rice and
there is need to produce 350 million more tons of
rice by 2020 in the world (Vijaya and Shailaja.
2016). So, in order to meet the demand for rice,
development of high yielding varieties is essential.
Assessment of variability for yield and its
component characters becomes absolutely essential
before planning for an appropriate breeding strategy
for genetic improvement. Yield is a quantitative
character which is polygenic in nature and is highly
influenced by environment (Allard, 1960). Hence,
partitioning of variability into heritable (due to
genotype, GCV) and non-heritable (due to
environment) components is very much needed to
get a true indication of the genetic coefficient of
variability which represents the true breeding
behaviour of the phenotype. Heritability (h2)

measures the relative amount of the heritable portion
of variability, while the genetic advance helps to
measure the amount of progress that could be
expected with selection in a character. So, only
heritability will not give a true picture of inherited
variance and high heritability is not always an
indication of true genetic gain. Hence, there is need
to estimate genetic advance, which is a relative
measure and reliable indication of true genetic gain.
Keeping in  view of above perspectives, the present
study is carried out with the objective of estimation
of genetic parameters in rice breeding lines for yield
and its attributing characters.

MATERIAL  AND METHODS
The experiment was carried out with 119

F
6 
rice breeding lines and two checks in simple lattice

design with two replications during kharif 2016 at
Andhra Pradesh Rice Research Institute, Maruteru,
Andhra Pradesh. The material was raised at a
spacing of 20 and 15 cm between row to row and



plant to plant respectively. Each entry was sown in
a plot of 1.6 m2 area. All the recommended package
of practices were carried out to ensure healthy
crop growth. Observations were recorded on 9
quantitative traits viz., days to 50% percent
flowering, days to maturity, plant height (cm),
number of ear bearing tillers per plant, panicle length
(cm), number of grains per panicle, spikelet fertility
(%), grain yield per plant (g) and test weight (g).
The mean values of all traits were subjected to
analysis of variance on the basis of model proposed
by Raghava Rao (1983) and PCV and GCV were
calculated by the formulae given by Burton and
De Vane (1953). Heritability in broad sense [h2(bs)]
was calculated by the formula given by Lush (1940)
as suggested by Johnson et al. (1955). From the
heritability estimates, the genetic advance as
percent of mean was estimated by the formula
given by Johnson et al. (1955).

RESULTS AND DISCUSSION
The results of analysis of variance indicated

that the traits under study are highly significant at
1% level except ear bearing tillers per plant (EBT)
which is significant at 5% level indicating the
presence of considerable amount of genetic
variability in the material under study (Table 1).

The variability estimates i.e., PCV (%),
GCV (%), Heritability (%) (broad sense) and
genetic advance as percent of mean were presented
in the Table 2. The estimates of variability revealed
that the GCV for all the characters studied was
lesser than the PCV but the difference is very less
indicating low environmental influence except for
EBT. High PCV and GCV were observed for
number of grains per panicle (31.33 % and 30.61
%) and grain yield per plant (22.92 % and 22.45
%). Moderate levels of both GCV (11.31 %) and
PCV (11.39 %) estimates were recorded for test
weight. Similar results were earlier obtained by
Shrivastava et al. (2015). Among the characters
studied, number of ear bearing tillers per plant
exhibited moderate GCV (15.79 %) and low PCV
(6.65 %) which was earlier reported by Vijaya and
Shailaja (2016). Lower estimates for both PCV and
GCV were manifested by five characters viz., days
to 50% flowering, plant height, panicle length,
spikelet fertility and days to maturity indicating less
variability for these traits. These results were in
concordance with the reports of Pandey et al.
(2012) and Tejaswini et al. (2016).

High heritability coupled with high genetic
advance as percent of mean was recorded for test
weight, number of grains per panicle (95.94 % and
45.30) and grain yield per plant (96.66 % and
61.99). These results indicated the operation of
additive gene action in the inheritance of these traits
and improvement of these characters is possible
through direct phenotypic simple selection. The
higher estimates of heritability coupled with
moderate genetic advance as percent of mean was
observed for days to 50% flowering, plant height
and panicle length indicating the presence of both
additive and non additive gene actions and hence,
heterosis breeding is effective for improvement of
these traits. These results were in co-linearity with
the results of Sameera et al. (2016).

High heritability coupled with low genetic
advance as percent of mean was observed for days
to maturity and moderate heritability with low
genetic advance as percent of mean for spikelet
fertility indicating the presence of both additive and
non additive gene action. These findings were
similar to those obtained by Vanisree et al. (2013).
Both heritability and genetic advance as percent of
mean were low for EBT suggesting that the trait is
highly influenced by environmental effects and
simple selection for this trait may not be effective
and similar results were observed previously by
Chandramohan et al. (2016).
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