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ABSTRACT

An investigation was carried out to assess the variability, heritability and genetic advance for twenty four
characters. High PCV and GCV for alkali spreading value was recorded, while number of grains per panicle, test
weight, leaf area index at maximum tillering stage, kernel breadth after cooking, water uptake, gel consistency
recorded moderate variability (i.e., moderate PCV and GCV). High heritability accompanied with high genetic
advance had shown by the characters viz., number of ear bearing tillers per plant, number of grains per panicle, test
weight, leafarea index at maximum tillering stage, water uptake, gel consistency and alkali spreading value indicating
the preponderance of additive gene action which may be exploited through pedigree method, mass selection, ear-
to-row method, etc. are to be followed to improve these traits.
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Rice (Oryza sativa L.) was one of the
staple cereal food crops of India. About 90% of
the world’s rice is grown and consumed in Asia.
According to the projections made by the Population
Foundation of India, the country’s population will
be 1546 million by the end of 2030 and 1824 million
by the end of 2050. It is estimated that the demand
for rice will be 121.2 million tonnes by the year
2030 and 137.3 million tonnes by the year 2050.
(CRRI -VISION 2050). Due to various socio-
economic constraints, a chance of bringing more
area under rice cultivation is very remote. In view
of the current situation of food insecurity, a number
of limiting factors such as population growth in most
of the Asian countries continues to be around 2%
per year. Hence to achieve the target of increased
rice production, it requires raising the production
per unit area by creating the high yielding varieties,
which requires a thorough knowledge of genetic
variation in yield contributing characters. Observed
variability is a combined estimate of genetic and
environmental causes whereas genetic variability
alone is heritable. Moreover, estimates of genetic
variability across different environments helps to
exploit complete genetic variability to exercise
selection for development of yield contributing traits.

However, the success of any breeding programme
depends upon the quantum of genetic variability
present in the population. Wider range of genetic
variability helps in selecting desired genotypes. In
addition to the genetic variability, knowledge on
heritability and genetic advance helps the breeder
to employ the suitable breeding strategy. Therefore,
it is necessary to have knowledge of genetic
variability, heritability and genetic advance present
in the available genetic material.

MATERIAL AND METHODS

Twenty varieties were grown during
kharif, 2014 at Andhra Pradesh Rice Research
Institute (APRRI) and Regional Agricultural
Research Institute (RARS) in a Randomized
Complete Block Design (RCBD) with three
replications. Observations were recorded on ten
randomly chosen plants for twenty four quantitative
characters viz., twenty four characters of consisting
of 10 yield attributing characters viz., days to 50%
flowering, days to maturity, plant height (cm), total
number of tillers per plant, number of ear bearing
tillers per plant, panicle length per plant (cm),
number of grains per panicle, test weight (gm), leaf
area index at maximum tillering stage, grain yield



per plant; 6 physical traits such as hulling per cent,
milling per cent, head rice recovery per cent, kernel
length (mm), kernel breadth (mm), L/B ratio; and 8
cooking quality traits such as kernel length after
cooking (mm), kernel breadth after cooking (mm),
kernel elongation ratio, volume expansion ratio,
water uptake value (ml), gel consistency, alkali
digestion value (mm) and amylose. The data were
subjected to statistical analysis and various genetic
parameters such as PCV, GCV, heritability and
genetic advance were worked out as per Johnson
et al. (1955) and Hanson (1963).

RESULTS AND DISCUSSION

The analysis of variance revealed
significant differences among all the 20 varieties
for all the characters studied, indicating a high
degree of variability in the material (Table 1). In
the present study, the variation among genotypes
was estimated as coefficient of variation (Table 2).
The phenotypic coefficient of variance (PCV) was
slightly higher in magnitude than genotypic coefficient
of variance (GCV) for all the characters studied
indicating the influence of environment on
expression of these traits. Highest PCV and GCV
(32.342 and 32.079) were exhibited by akali
spreading value, whereas Moderate PCV and GCV
was recorded for total number of tillers per plant,
number of ear bearing tillers per plant, number of
grains per panicle, test weight, leaf area index at
maximum tillering stage, kernel breadth after
cooking, water uptake and gel consistency. While
grain yield per plant exhibited moderate PCV and
low GCV. Low PCV and GCV was recorded by
days to 50% flowering, days to maturity, plant
height, panicle length per plant, hulling per cent,
milling per cent, head rice recovery, kernel length,
kernel breadth, L/B ratio, kernel length after cooking,
kernel elongation ratio, volume expansion ratio, and
amylose content. The results are in accordance with
by Allam et al. (2015), Navin Kumar et al. (2015),
Sameera et al. (2015), Arpita et al. (2014),
Lingaiah et al. (2014), Thirumala Rao ez al. (2014),
Aditya Kumar et al. (2013), Paikhomba et al.
(2013) and Shiva Prasad et al. (2013).

Heritability estimates along with genetic
advance are more helpful in predicting the gain
under selection than heritability estimates alone. The
estimates of heritability and genetic advance as per
cent of mean were high for number of ear bearing
tillers per plant, number of grains per panicle, test
weight, LAI at maximum tillering stage, water
uptake, gel consistency and alkali spreading value

indicating that these characters were less
influenced by environment and governed by additive
gene action which may be exploited through
breeding methods involving simple selection like
pedigree method, mass selection, ear-to-row
method, etc. These findings were in agreement with
Keya et al. (2015), Sameera et al. (2015),
Gokulakrishnan et al. (2014), Atif and Khalid
(2013), Awaneet Kumar and Senapati (2013) and
Gangashetty et al. (2013)

High heritability coupled with moderate
genetic advance as per cent of mean was observed
for days to 50% flowering, days to maturity, plant
height, total number of tillers per plant, panicle length
per plant, head rice recovery, kernel length, kernel
breadth, L/B ratio, kernel length after cooking, kernel
breadth after cooking, kernel elongation ratio and
volume expansion ratio. Whereas hulling per cent ,
milling per cent and amylose content expressed high
heritability accompanied with low genetic advance
indicating the role of both additive and non-additive
gene actions in the inheritance of these traits and
can be improved either by population improvement
methods or even heterosis breeding methods like
production of hybrids and synthetics. While
moderate heritability coupled with low genetic
advance as per cent of mean was observed for
milling per cent, whereas grain yield per plant
exhibited moderate PCV and GCV indicating the
role of non-additive gene action and can be
improved by population improvement methods
involving selection, intermating among selected ones
and reselection may help to improve these traits
besides exploiting the methods of heterosis breeding.
These findings are corroborated by Vijay Kumar
et al. (2015) and Mulugeta et al. (2012).
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