291-296

STUDIES ON GENETIC VARIABILITY, CORRELATION AND PATH
ANALYSIS IN RICE (ORYZA SATIVA L.) UNDER NATURAL SALINE
CONDITION
S. Vennila and K. Palaniraja
Department of Genetics & Plant Breeding, Faculty of Agriculture, Annamalai University,
Annamalai Nagar - 608 002 (Tamil Nadu), India

Abstract
The present investigation on genetic diversity was carried out with 25 rice genotypes including saline tolerant check
variety, TRY 1 and TRY (R) 3 during navarai. 25 rice genotypes were used to evaluate their response in saline condition
for 12 biometrical traits viz., days to ﬁrst ﬂowering, plant height, number of productive tillers per plant, number of
grains per panicle, 100 grain weight, grain length, grain breadth, grain L/B ratio, kernel length, kernel breadth, kernel
L/B ratio and grain yield per plant.The characters namely, grain length and grain yield per plant were the two major
contributors for genetic diversity. The traits viz., grain yield per plant and number of productive tillers per plant
recorded high GCV and PCV. High heritability along with genetic advance as per cent of mean was observed for all the
traits viz., days to ﬁrst ﬂowering, plant height, number of productive tillers per plant, number of grains per panicle, 100
grain weight, grain length, grain breadth, grain L/B ratio, kernel length, kernel breadth, kernel L/B ratio and grain yield
per plant indicate that these traits controlled by additive gene action. Since the genetic advance as per cent of mean is
also high, the expected progress under selection could be obtained in the early generation itself. The correlation coefﬁcient revealed that number of productive tillers and number of grains per panicle had positive signiﬁcant association
with grain yield per plant at both genotypic and phenotypic level. The cause and effect of relationship indicated high
positive direct effect on grain yield per plant through number of productive tillers per plant, number of grains per
panicle and grain breadth. Hence, the foresaid traits deserved greater importance in breeding programme to develop
high yielding new plant type rice cultivars under saline condition.
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Introduc on
Rice (Oryza sativa L.2n=2x=24) is the most important
cereal cultivated widely in many parts of the world. The
genus Oryza belongs to the tribe Oryzeae in the family
poaceae. Genus Oryza included 24 species of which 22
species are wild and only two species viz., O. sativa,
O. glaberrima are cultivated. Salt stress is a major problem in
vast areas of the world, and in Asia alone, more than 12
million hectare of rice land are currently affected. Salinity
stress is the serious threat to sustainable rice production for
growing demand. The ﬁrst towards genetic improvement
mainly depends on the amount of genetic variability present
in the population. Information on the nature and degree of
genetic divergence would help the plant breeder in choosing
the right type of parents for future breeding programme to
develop hybrids.
Development of high yielding varieties requires the
existence of genetic variability and genetic variability of
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agronomic traits is the key component of breeding
programmes for broadnening the gene pool (North, 2013).
Selection will be effective when there is a signiﬁcant amount
of variability among the breeding materials. The knowledge
about the variability parameters such as phenotypic
coefﬁcient of variation (PCV), genotypic coefﬁcient of
variation (GCV), heritability (h2) and genetic advance as
percent of mean (GA as per cent of mean) of breeding
material is the prime need for successful breeding
programme. The path co-efﬁcient of analysis would be quite
useful as it permits the separation of direct effects from
indirect effects through other traits (Dewey and Lu, 1959).
Therefore, the objective of the present study was to assess
and evaluate genetic variability, correlation and path analysis
of 25 rice genotypes.

Materials And Methods
The experimental material for this genetic divergence
study comprised of 25 rice genotypes collected from various
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places were utilized for study. The details of the materials are
presented in table 1. The experiment was carried out at the
Experimental Farm of Plant Breeding Department (11°24´N
latitude and 79°44´E longitude 5.79m MSL), Tamilnadu,
India during Navarai, (December - January). Seeds of the 25
rice genotypes were sown in raised nursery bed under saline
soil with electrical conductivity (EC) of 2.1 dsm-1 and pH 8.5.
In each genotype, one seedling per hill was transplanted in
the main ﬁeld after 25 days with the spacing of 20 cm
Table 1: List of rice genotypes selected

between rows and 15cm between plants in 3m long rows. The
experiment was carried out in randomized block design with
three replications. Recommended agronomic practices and
need based plant protection measures were taken up to
maintain healthy crop stand.Standard statistical procedures
were used for the correlation and path coefﬁcient analysis
suggested by Wright (1921) and elaborated by Dewey and Lu
(1959).
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Results and Discussion
Variability available in a population is an asset to a plant
breeder in any crop improvement programme. Knowledge of
genetic diversity in respect of yield and its associated
characters is very valuable in breeding programme since it
helps to choose the best yield determining attributes. Yield
and its component characters are highly inﬂuenced by the
environment. It is thus difﬁcult to conclude whether the
observed variability is heritable or not. Therefore, it becomes
essential to partition the observed variability into its heritable
and non-heritable components. Such variability in a
population can be measured by phenotypic and genotypic
coefﬁcient of variation.
High GCV estimates were recorded for the characters,
grain yield per plant and number of productive tillers per
plant (Table 2). This is in conformity with the ﬁndings of
Ashok kumar Tuwar et al. (2012). Moderate GCV estimates
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were recorded for the characters viz., hundred grain weight,
grain L/B ratio, kernel L/B ratio, number of grains per
panicle, days to ﬁrst ﬂowering, plant height, grain breadth,
kernel breadth, grain length and kernel length indicating their
greater role of contribution to the variability among the
genotypes. Similar observations were made by Islam et al.
(2016).
A high estimate of GCV and PCV was recorded by grain
yield per plant and number of productive tillers per plant.
Similarﬁndings were made by Chanbeni et al. (2012).A
comparison of GCV and PCV estimates for all the characters
studied possesseda low value. Thus estimates indicated, the
characters studied were less susceptible to the environmental
conditions and therefore selection for such traits will be
rewarding as the genetic factors play the greater role in
determining the variability for these characters. The results
obtained by Karuppaiyan et al. (2013) in rice agreed with the
results of present investigation.

Table 2: Magnitude of genotypic and phenotypic variability for various characters of 25 rice genotypes
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Table 3: Estimates of Heritability and Genetic advance as per cent of mean for various Characters of 25 rice Genotypes

High heritability and genetic advance as per cent of
mean was observed for all the characters such as days to ﬁrst
ﬂowering, plant height, number of productive tillers per
plant, number of grains per panicle, 100 grain weight, grain
length, grain breadth, grain L/B ratio, kernel length, kernel
breadth, kernel L/B ratioand grain yield per plant (Table 3).
These characters were mostly controlled by additive gene
action, hence it could be inferred that direct selection based
on phenotypic observations may be effective for crop
improvement of these traits. Similar ﬁndings were also
reported by Ashok Kumar Tuwar et al. (2012).
The ultimate aim of any crop improvement programme
is yield improvement. Since yield is a complex trait,
knowledge of association of different yield components with
yield and inter correlations among themselves are important.
A study of phenotypic correlation is adequate while
correlation coefﬁcients are based on the heritable part of the
values (genotypic correlation) provide a dependable basis for
selection. Estimation of phenotypic and genotypic
correlations between the response variable (yield) and the
predictor (yield components) and among the yield
components themselves, may provide information for the
breeding programme when selection is based on two or more
characters simultaneously.
In this study, grain yield per plant expressed signiﬁcant
positive correlation with number of productive tillers per
plant and number of grains per panicle at both genotypic and
phenotypic level (Table 4). This positive association of these
yield attributing characters with grain yield per plant was
alsoreported by Augustina et al. (2013). From the foregoing
discussion, it may be seen that number of productive tillers

per plant and number of grains per panicle can be
appropriately used as selection criteria for the improvement
of grain yield per plant in rice.
Days to ﬁrst ﬂowering expressed the positive signiﬁcant
associationwith kernel breadth at both genotypic and
phenotypiclevels. Plant height showed positive signiﬁcant
association with grain breadth and kernel breadth at both
genotypic and phenotypic level. Similar ﬁndings were
observed by Rupika Sharma et al. (2012).
Number of productive tillers per plant had positive
signiﬁcant association with number of grains per panicle and
grain yield per plant at both genotypic and phenotypic level.
Similar results were observed by Rajamadhan et al.
(2011).Trait like, number of grains per panicle had positive
signiﬁcant association with grain yield per plant at both
genotypic and phenotypic level. 100 grain weight had nonsigniﬁcant association with grain yield per plant.Grain length
had positive signiﬁcant association with grain L/B ratio,
kernel length and kernelL/B ratio at both genotypic and
phenotypic level. Grain breadth had signiﬁcant positive
association with kernel breadth at both genotypic and
phenotypic level. Grain L/B ratio had positive signiﬁcant
association with kernel L/B ratio and kernel length at both
genotypic and phenotypic levels. Kernel length had positive
signiﬁcant association with kernel L/B ratio at both
genotypic and phenotypic level. Kernel breadth had negative
signiﬁcant association with kernel L/B ratio at both
genotypic and phenotypic level. Kernel L/B ratio had nonsigniﬁcant negative association with grain yield per plant at
both genotypic and phenotypic level.
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Table 4: Genotypic and phenotypic correlation among various characters of 25 rice genotypes

Table 5: Path co-efﬁcient analysis depicting the direct, indirect effects and genotypic correlations of various characters on grain
yield per plant in 25 rice genotypes
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In the present investigation, the estimated residual was
0.2356. The traits via.,number of productive tillers per plant,
number of grains per panicle, grain breadth had recorded
high positive direct effect on grain yield per plant. Similar
observations were reported by Siva Rami Reddy and
Anbuselvam (2012). The trait, kernel L/B ratio had moderate
positive direct effect on grain yield per plant (Table 5). The
characters via., days to ﬁrst ﬂowering, plant height, 100 grain
weight, grain length, kernel length, kernel breadth, kernel
L/B ratio, grain L/B ratio was found to be positively and
negatively negligible values on grain yield per plant. Similar
results were reported by Bhadru et al. (2011).
In addition to its direct effect, indirect effect of days to
ﬁrst ﬂowering on grain yield per plant through grain breadth
had moderatepositive indirect effect. Plant height had
moderate positive indirect effect on grain yield per plant via.,
grain breadth. Number of productive tillers per plant had high
positive indirect effect on grain yield per plant via.,grain
length. Number of grain per panicle had moderate positive
indirect effect on grain yield per plant via., number of
productive tillers per plant. 100 grain weight had low positive
indirect effect on grain yield per plant via., kernel breadth.
Similar results obtained by Saravanan and Sabesan (2010).
Among the grain quality traits grain length had low
positive indirect effect via., kernel L/B ratio. Grain breadth
had low positive indirect effect via.,days to ﬁrst ﬂowering
and number of grains per panicle.Grain L/B ratio had high
positive indirect effect via., kernel breadth and moderate
positive indirect effect via., kernel L/B ratio on grain yield
per plant. Kernel length had low positive indirect effect via.,
kernel L/B ratio and grain breadth on grain yield per plant.
Kernel breadth had high positive indirect effect via., grain
breadth. Kernel L/B ratio had high positive indirect effect
via., kernel breadth. Similar ﬁndings were made by Damodar
Reddy (2012).
From the above discussion, it is inferred that the pattern
of path coefﬁcient observed in the present study is in
agreement with the correlation obtained. In general, grain
breadth followed by number of grains per panicle exerted
maximum positive direct effect towards grain yield per plant.
The high positive direct effect of the grain breadth towards
grain yield per plant was nulliﬁed by the indirect negative
direct effects of the kernel breadth. But, the high positive
direct effect of the number of grains per panicle towards grain
yield per plant was attributed by the contribution of number
of productive tillers per plant. Hence, it may be declared that
selection and manipulation of number of grains per panicle
would simultaneously improve grain yield per plant.
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