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ABSTRACT

Rice is the primary food crop of half of the world’s population and improving its productivity by the genetic selection is
crucial. Fifty genotypes of rice were evaluated during 2011 and 2012 on the basis of eleven yield and its attributing traits
following Randomized Block Design with three replications with the objectives to study the different genetic parameters and
their association among various yield attributing traits. High estimates of GCV and PCV were obtained for grain yield per
plant, harvest index, l: b of rice grain, filled grains per panicle and 1000 grain weight. High heritability coupled with high
genetic advance was reported for plant height, days to 50 per cent flowering and filled grains per panicle indicating
preponderance of additive gene action and through simple selection on the basis of these characters considerable improvement
in rice could be perceived. The correlation coefficient at genotypic level was in general higher than their phenotypic correlations.
The characters number of effective tillers per plant, filled grains per panicle, grain breadth and 1000 grain weight exhibited
significant positive association with yield per plant. Path coefficient analysis revealed days to 50 per cent flowering, number
of effective tillers per plant, filled grains per panicle, grain breadth, grain l: b ratio and harvest index had positive direct
effect on yield. Based on overall magnitudes of heritability, genetic advance, correlation and path analysis, number of
effective tillers plant-1, filled grains panicle-1, grain breadth and 1000 grain weight should be given emphasised for selecting
high yielding genotypes.

Keywords : Additive gene action, genetic advance, heritability, rice

Rice is the second most important food crop in the
world. It is the primary staple for half of the world
population and for more than 70 per cent of the poor. In
the Indian scenario it is estimated that the rice demand
will be 140 million tonnes in 2025 (Mishra, 2004). The
current world population of 6.1 billion is expected to
reach 8.0 billion by 2030 and rice production must
increase by 50 per cent in order to meet the growing
demand. This projected demand can only be met by
maintaining steady increase in production over the years.
In the post WTO era, adequate rice is to be produced
not only for self-sufficiency, but also for export
purposes. The exportable surplus of good quality rice
is to be produced at the competitive price. The present
investigation attempted to identify high yielding early
maturing genotypes. The evaluation of the genotypes
was made on the basis of traits related to yield in light
of estimated values of genetic parameters of the related
traits as well as the correlation coefficient.

MATERIALS AND METHODS
Fifty rice genotypes collected from Rice Research

Station, Chinsurah, West Bengal were sown in
randomized block design with three replications at
Agricultural Instructional Farm, Jaguli, Bidhan Chandra

Krishi Viswavidyalaya, during kharif season of 2011
and 2012. Sowing of seed was done during June
2011and 2012. The transplanting was done at July for
2011 and 2012 respectively when the seedlings were 21
-25 days old. The size of each plot was 2 x 1.5m with
spacing of 15 cm distance from plant to plant and 20cm
from row to row and plot to plot distance of 50 cm. The
usual recommended doses of N, P and K fertilizers were
applied @ 60:40:40 kg ha-1. Intercultural operations (like
weeding etc.) and plant protection measures were taken
from time to time and as when necessary. Harvesting
was done after maturity of the crop varieties. It was done
during the month of October and November. Five plants
were randomly selected from each replication for
assessment of various parameters considered for the
investigation. Observations were recorded on different
yield related morphological and physiological characters
like plant height, days to 50 per cent flowering, number
of effective tillers per plant, panicle length, number of
filled grains per panicle, grain length, grain breadth, grain
L/B ratio, 1000 grain weight, harvest index and yield
per plant.

Coefficient of variation, Genotypic coefficient of
variation and Phenotypic coefficient of variation were
estimated as per Burton (1952); heritability (broad sense)
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by Hanson et al. (1956), genetic advance as per cent of
mean and simple correlations were calculated using the
formula suggested by Johnson et al. (1955). Path
co-efficient analysis was carried out at the genotypic
level by Wright (1921) and discussed by Dewey and
Lu (1959).

RESULTS AND DISCUSSION
The mean performances of fifty genotypes for eleven

characters are presented in table 1.  Analysis of variance
(Table 2) revealed significant variation within the
genotypes for the eleven different characters studied
over two years which provided enough scope for
improvement on the traits through selection. Umadevi
et al. (2009), Praveen et al. (2010) and Nandan et al.
(2010) also observed the high magnitude of genetic
variability for yield and many of its component traits
and suggested that high mean value of the traits coupled
with high variability may be considered as a better index
of selection.

Pankaj recorded the highest yield (24.85g) followed
by Patnai-23(22.79)  and Swarna sub 1(21.81) (Table 1)
and also exhibited desirable performance for number
of effective tillers per plant(13.31), number of filled
grains per panicle (203.91) and 1000 grain weight(22.40
g). Satabdi was superior for characters like days to 50
per cent flowering (87.16 days), filled grains per panicle
(200.98), grain l:b ratio (4.43), harvest index(56.32)
and good performance with respect to panicle
length(23.36). IR 64 was superior with respect to panicle
length (23.37cm), grain length (9.65cm), 1000 grain
weight (25.22 g) and also days to 50 per cent flowering
(102.16) and harvest index (44.57). These high yielding
genotypes may be considered as an important parent in
hybridization programme for rice improvement with
respect to yield and its associated traits and some other
quality aspects. From the above results it could be
suggested that the genotypes differed significantly for
all the studied characters as observed by Karim et al.
(2007), Umadevi et al. (2009) and Praveen et al. (2010).

The genotypic coefficient of variation provides a
measure to compare the genetic variability present in
various traits. PCV which measures total variation was
found to be marginally higher than GCV for plant height
and days to 50 per cent flowering indicating least
environmental influence on the expression of these
characters. High estimates of GCV and PCV were
obtained for grain yield per plant, harvest index, l: b of
rice grain, filled grains per panicle and 1000 grain
weight (Table: 3). Sharma and Bhuyan (2004) and Bose

et al. (2005) reported high GCV and PCV values for
grain yield per plant and filled grains per panicle. High
heritability estimates has been found to be helpful in
selection of superior genotypes on the basis of
phenotypic performance. In the present investigation
high heritability coupled with high genetic advance were
reported for plant height, days to 50 per cent flowering
and filled grains per panicle indicating preponderance
of additive gene action and through simple selection on
the basis of these characters considerable improvement
in rice could be perceived. Bharadwaj et al. (2007)
reported high heritability and high genetic advance for
plant height, days to 50 per cent flowering, seed yield
per plant and 1000 grain weight. Due to high heritability
estimate the traits are expected to remain stable under
varied environmental conditions and could easily be
improved through selection. The importance of
correlation and path coefficient analysis is particularly
appreciable when highly heritable characters associated
with complex yield traits are identified and successfully
used as criteria for selection to achieve high yield. On
the other hand the characters such as number of effective
tillers per plant, panicle length, grain length, grain
breadth, grain l:b ratio, 1000 grain weight and yield per
plant had shown lower genetic advance which suggested
that the clusters of characters are governed
predominantly by non-additive gene action. So, a
complex breeding may be advocated to improve these
characters. Correlation studies among the eleven
characters indicated different degree of association
between characters at genotypic and phenotypic levels
(Table 4). The correlation coefficient at genotypic level
was in general higher than their phenotypic correlations.
The characters like number of effective tillers per plant,
filled grains per panicle, grain breadth and 1000 grain
weight exhibited significant and positive association
with yield at both genotypic and phenotypic level. Hijam
et al. (2011) have also found significant positive
association of 1000 grain weight with yield. So, the
genotypes possessing these characteristics may be used
in breeding programme for bringing yield improvement
in rice.

Path coefficient analysis revealed that days to 50
per cent flowering, number of effective tillers plant-1,
filled grains panicle-1, grain breadth, grain l: b ratio and
harvest index had positive direct effect on yield. Highest
direct effect on yield was shown by grain l:b ratio
followed by grain breadth, 1000 grain weight, days to
50 per cent flowering and filled grains panicle-1. All these
characters except grain l:b showed significant positive
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association with yield. Days to 50 per cent flowering
showing negative correlation with yield will help to
develop high yielding early lines. Though l: b ratio
showed non significant negative effect on yield with
highest direct effect and which may be indirectly
influenced by grain length. So, improvement in grain
length will help to obtain desirable grain size
maintaining effective l:b ratio as a result of which all
these characters including grain length should be given
due consideration for development of high yielding rice
with good quality grain. The characters number of
effective tillers per plant, filled grains per panicle, grain
breadth and 1000 grain weight had also shown
significant positive correlations with grain yield
accompanied by positive direct effect and these traits
could effectively be employed for yield improvement
in rice. Sawant et al. (1995), Santhakumar et al. (1998),
Singh et al. (1998) Khedikar et al., (2003) observed
positive association of 1000 grain weight with yield.
Nandan et al. (2010) also reported that the maximum
direct effect on yield was contributed by number of filled
grains per panicle.

From this study, it can be concluded that sufficient
variability exists in most of the components and would
offer a good scope for selection of promising desirable
varieties. The characters like number of filled grains per
panicle, number of effective tillers per plant, grain
breadth and 1000 grain weight were found to have high
heritability and also had exhibited significant positive
correlation with yield at both genotypic and phenotypic
level. These characters may be considered as an
important selection criteria in rice and it will enhance
selection and subsequent breeding work towards
development of improved rice varieties.
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