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Correlation and Path Analysis in Rice (Oryza sativa L.)

B. S. K. Nikhil", N. R. Rangare?and P. Saidaiah?

ABSTRACT: An experiment was carried out to study the correlation and path analysis in 40 rice (Oryza sativa L.) genotypes
during Kharif, 2011 at the Department of Genetics and Plant Breeding, SHIATS, Allahabad in Randomized Block Design with
three replications to analyze correlation and path Analysis. Character association of the yield attributing traits revealed
significantly positive association of grain yield per hill with biological yield per hill and number of panicles per hill. Hence,
selection for these traits can improve yield. Path coefficient analysis revealed that biological yield per hill and harvest index
exhibited positive direct effect on yield. Among these characters, biological yield per hill possessed both positive association and
high direct effects. Hence, selection for this character could bring improvement in yield and yield components in rice.

Index Terms: Correlation, Path Analysis, Rice and Yield.

INTRODUCTION

Rice (Oryza sativa L.) is one of the pivotal staple cereal
crops feeding more than half of the world population.
In view of the growing population, the basic objective
of the plant breeders would always be towards yield
improvement in staple food crops. It has been
estimated that the world will have to produce 60%
more rice by 2030 than what it produced in 1995.
Therefore, to increase production of rice plays a very
important role in food security and poverty
alleviation. Theoretically, rice still has great yield
potential to be tapped and there are many ways to
raise rice yield, such as building of irrigation works,
improvement of soil conditions, cultural techniques
and breeding of high yielding varieties.

The knowledge on the nature and magnitude of
genetic variation in respect of quantitative characters
like yield and its components is essential for effective
crop improvement. Selection of high yielding varieties
based only on grain yield will not be much effective
unless adequate information on genetic parameters
are available to formulate hybridization and selection
program for further improvement because the
estimate of the mean serves as a basis for eliminating
the undesirable genotypes.Information on association
of characters, direct and indirect effects contributed
by each character towards yield will be an added

advantage in aiding the selection process. Correlation
and path analysis establish the extent of association
between yieldand its components and also bring out
relative importance of their direct and indirect effects,
thus giving an obvious understanding of their
association with grain yield. Ultimately, this kind of
analysis could help the breeder to design his selection
strategies to improve grain yield. In the light of the
above scenario, the present investigation is carried
out with the objective of studying the character
associations in rice genotypes for yield improvement.

MATERIAL AND METHODS

The experiment was conducted in Kharif, 2011 at Field
Experimentation Centre of the Department of
Genetics and Plant Breeding, SHIATS, Allahabad. The
experimental materials consist of 40 rice genotypes
which were grown in Randomized Block Design
(RBD) with three replications during kharif, 2011. All
necessary precautions were taken to maintain uniform
plant population in each treatment per replication.
All the recommended package of practices was
followed along with necessary prophylactic plant
protection measures to raise a good crop.
Observations were recorded and the data was
subjected to statistical analysis. Statistical analyses for
the above characters were done following Singh and
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Chaudhary (1995) for correlation coefficient and
Dewey and Lu (1959) for path analysis.

RESULTS AND DISCUSSION

Selection based on the detailed knowledge of
magnitude and direction of association between yield
and its attributes is very important in identifying the
key characters, which can be exploited for crop
improvement through suitable breeding programme.
Phenotypic and genotypic correlations between yield
and yield components viz., days to 50 per cent
flowering, plant height, flag leaf length, flag leaf
width, number of tillers per hill, number of panicles
per hill, panicle length, days to maturity, number of
spikelets per panicle, biological yield per hill, harvest
index and test weight were computed separately for
rice genotypes. The results are presented in Table 1.
The results revealed that the estimates of genotypic
coefficients were higher than phenotypic correlation
coefficients for most of the characters under study
which indicated stronginherent association between
the characters which might be due to masking or
modifying effects of environment. Biological yield per
hill and number of panicles per hill showed positive
significant association with grain yield per hill.
Harvest index, number of tillers per hill, days to
maturity and flag leaf length showed positive non-
significant association with grain yield. Whereas flag
leaf width, plant height, panicle length and number
of spikelets per panicle showed negative significant
correlation with grain yield. Days to 50 per cent
flowering and test weight showed negative non-
significant association with grain yield.Related
findings were carried out by Bala (2001), Bidhan et al.
(2001), Monalisa et al. (2006), Habib et al. (2007), Kole
et al. (2008), Chandra et al. (2009) and Ragvendra et al.
(2011).

As simple correlation does not provide the true
contribution of the characters towards the yield, these
genotypic correlations were partitioned into direct
and indirect effects through path coefficient analysis.
It allows separating the direct effect and their indirect
effects through other attributes by apportioning the
correlations (Wright, 1921) for better interpretation
of cause and effect relationship. The estimates of path
coefficient analysis are furnished for yield and yield
component characters in Table 2. Days to 50 per cent
flowering, flag leaf length, number of panicles per hill,
panicle length, number of spikelets per panicle,
biological yield per hill, harvest index and test weight
showed positive direct effect on grain yield per hill.
Whereas plant height, flag leaf width, number of

tillers per hill and days to maturity showed negative
direct effect on grain yield per hill. Supported related
findings were carried out by Ganesan et al. (1997),
Meenakshi et al. (1999), Bala (2001), Khedikar et al.
(2004), Madhavilatha et al. (2005), Gnanasekaran et al.
(2008), Chandra et al. (2009), Bhandru et al. (2010) and
Fiyaz et al. (2011).

Partitioning of correlation values showed that
some of the characters could not produce significant
correlation with single plant yield which might be
either due to very high negative direct effects. Critical
analysis of results obtained from character association
and path analysis indicated that biological yield per
hill and harvest index possessed both positive
association and high positive direct effects. Hence,
selection for these traits could bring improvement in
yield and yield components.
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