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Abstract

The present investigation was carried out to study the correlation and path analysis in forty five genotypes including
checks of rice (Oryzasativa L.). In general, genotypic correlation coefficient was higher in magnitude than the phenotypic
correlation, indicating more genetic association among the various traits. Grain yield per plant exhibited significantly
positive association with days to 50% flowering, plant height, panicle length, grains per panicle, spikelets per panicle,
1000-grain weight, grain length, grain breadth and spikelet fertility at both genotypic level and at phenotypic level
indicating that simultaneous improvement of all the characters is possible. Path analysis revealed that at genotypic
level, grain length had the highest positive direct effect on the grain yield per plant followed by spikelet fertility,
effective tillers per plant, spikelets per panicle, panicle length, 1000-grain weight and protein content. Hence, emphasis
can be laid out on these traits during selection for further improvement in grain yield in rice.

Keywords: Genotypic correlation, phenotypic correlation, path analysis, direct and indirect effects

Introduction

Rice (Oryza sativa L.) is the staple food crop for more than
60 per cent of people across the world. About 60 per cent
of the world’s rice is grown and consumed in Asia, which
is known as “Rice bowl of the World”, where it accounts
for 50 to 80% of daily calorific intake (Pratap et al., 2012).
Rice is being planted on approximately 11 per cent of
earth’s cultivated land area and ranks second in production
after wheat (Anis et al., 2016).

Rice is grown under various agro-climatic conditions
ranging from foot-hills to an altitude as high as 2,200
m above mean sea level. Based upon genotypic and
phenotypic correlation, the breeder would be able to
decide the method of breeding that could be used to exploit
the desirable associations and apply diverse methods of
recombination to break the undesirable associations. Path
coefficient analysis specifies the cause and measures the
relative importance of each variable. The yield potential of
each variety can be exploited if the relative importance of
each component is ascertained and is increased to a certain
desired degree by suitable management practices.

Materials and Methods

Forty five diverse genotypes of rice along with one
check (HPR 2880) from different geographical origin in
Himachal Pradesh were transplanted in 3 replications in
RBD design at Rice and Wheat Research Centre, Malan,

CSK HP Krishi Vishvavidyalaya, Palampur, during Kharif,
2018. In each replication, single seedling was transplanted
per hill in 4 rows with 20 x 15 cm spacing.

The observations were recorded on five plants taken
randomly from each plot for days to 50 per cent flowering,
days to 75 per cent maturity, plant height at maturity, total
tillers per plant at maturity, effective tillers per plant at
maturity, grain yield per plant, spikelets per panicle, grains
per panicle, panicle length, 1000-grain weight, spikelet
fertility, kernel elongation, grain length (L), grain breadth
(B), length breadth ratio (L:B), gel consistency (GC),
gelatinization temperature (GT) rating, protein content and
amylose content. Phenotypic and genotypic coefficients of
correlation were worked out by following the procedure
of Al-Jibouri et al., (1958) and Dewey and Lu (1959). The
path analysis of important component traits and quality
traits was done following Dewey and Lu (1959).

Results and Discussion

In general, genotypic correlation coefficient was higher
in magnitude than the phenotypic correlation coefficient,
indicating more genetic association among the various
traits. Grain yield per plant exhibited significantly positive
association with days to 50% flowering, plant height,
panicle length, grains per panicle, spikelets per panicle,
1000-grain weight, grain length, grain breadth and spikelet
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fertility at both genotypic level and at phenotypic level
(Table 1 & 2). Days to 50% flowering and grain length
was not significantly correlated with grain yield per plant.
Thus, the results indicate that improvement in grain yield
per plant can be obtained by laying more emphasis on the
above characters. Correlation coefficient at the genotypic
level also showed similar trends as at the phenotypic
correlation level for almost all traits. The results were
similar to the findings of Dhanraj et al., (1987) for panicle
length, Sinha et al., (2004) for 1000-grain weight, Abdul
etal., (2011) for effective tillers per plant, panicle length
and spikelet fertility, Haider et al., (2012) for spikelets per
panicle.

Path analysis revealed that at genotypic level, grain length
had the highest positive direct effect on the grain yield
per plant followed by 75% days to maturity, spikelet
fertility, effective tillers per plant, spikelets per panicle,
panicle length, 1000-grain weight and protein content.
However, at the phenotypic level, grain length had the
highest positive direct effect on the grain yield per plant
followed by effective tillers per plant, spikelets per panicle,
spikelet fertility, panicle length, 1000-grain weight, kernel
elongation, protein content, gelatinization temperature,
plant height, amylose content, days to 50% flowering, and
grains per panicle (Table 3). Concurrently, at genotypic
level, grain breadth showed highest indirect effect on grain
yield per plant via L:B ratio followed by L:B ratio via grain
breadth, spikelet fertility via L:B ratio, kernel elongation
via grain length, L:B ratio via grain length (Table 4). At
phenotypic level, grain breadth had highest indirect effect
on grain yield per plant via L:B ratio followed by L:B
ratio via grain length, grains per panicle via spikelets per
panicle, kernel elongation via grain length and panicle
length via grain breadth. These findings were in agreement
with reports of Bhadru et al., (2012) for plant height, Garg
et al., (2010) for days to 75% maturity, Madhavilatha et
al., (2005) for effective tillers per plant. The overall results
obtained from path analysis are more or less in concurrence
with earlier findings of Akhi et al., (2016) and Sharma and
Sharma (2009).
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