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

         The experiment was conducted to carryout correlation and path coefficient analysis in rice (Oryza sativa
L.) hybrids for fifteen characters viz., days to 50% flowering, days to maturity, plant height (cm), number of
productive tillers per plant, panicle length (cm), number of total grains per panicle, grain yield per plant (g),
hulling percentage, milling percentage, head rice recovery percentage, L/B ratio, water uptake, kernel elongation
ratio, volume expansion ratio and amylose content. The results revealed that grain yield per plant was positively
and significantly associated with plant height and number of total grains per panicle indicating importance of
these traits as selection criteria in yield improvement programmes. Scrutiny in path analysis indicated that
maximum direct effect on grain yield was exhibited by number of total grains per panicle. Hence, the trait
should be taken in account of breeding programme to develop the maximum of threshold yield obtaining new
rice hybrids.
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 Rice is one of the most important cereal
crops in the tropics as well as parts of temperate
regions in the world. Among the rice growing
countries in the world, India has the largest area
under rice cultivation and ranks second in production
next to China. In India, rice is grown in 44.0 mha
with the production of 108.50 mt and productivity
of 2.4 t/ha during 2016-17 (Directorate of
Economics & Statistics, 2016-17).

AP contributes to 12% of total rice
production in the country. For the estimated
population of 1.63 billion people by the year 2050
with a per capita rice consumption of 225 to 275 g/
day, country would require 133 to 162 Mt of rice
(Directorate of Rice Research, 2013). To achieve
this target, it is necessary to enhance the production
and productivity of the existing rice cultivars through
pyramiding of high yield alleles into a agronomically
desirable genotypes. Therefore, keeping in mind the
future demand of rice as a food for human, there is
a continuous need to evolve new hybrids, which
should exceed the existing hybrids in yield. For this
to happen, yield improvement through genetic
approaches would become essential.

Correlation coefficient analysis measures the
mutual relationship between various plant characters
and determines the component characters on which
selection can be based for genetic improvement in
yield. Grain yield is a complex character and is the
end product of various traits. Therefore, knowledge
regarding the correlation of grain yield with other
component characters is valuable for understanding
the correlated response to selection for yield. Path
coefficient analysis is helpful to recognize direct and
indirect causes of correlation and also enables us to
compare the causal factors on the genetic basis of
their relative contributions. Hence, the present study
of correlation and path analysis would serve path
for future breeding programmes.

MATERIALS AND METHODS
The present investigation was carried out

during kharif, 2017 at Agricultural College Farm,
Bapatla. The experimental material consisted of
twenty entries (15 Hybrids + 5 Checks) of Rice
(Oryza sativa L.) obtained from Indian Institute of
Rice Research (IIRR), Rajendranagar, Hyderabad,
Telangana, which were sown in nursery beds and
transplanted into the main field in Randomized Block



Design in three replications with a spacing of 15 x
15 cm.

Observations were recorded on five plants
selected at random per genotype per replication for
characters viz., plant height (cm), number of
productive tillers per plant, panicle length (cm),
number of total grains per panicle, grain yield per
plant (g) and their means were used for statistical
analysis. However, observations on days to 50%
flowering, days to maturity were recorded on plot
basis and all grain quality parameters viz., hulling
percentage, milling percentage, head rice recovery
percentage, L/B ratio, water uptake, kernel
elongation ratio, volume expansion ratio and amylose
content were done as per DRR laboratory manual
on rice grain quality procedures. The data collected
for all the characters studied were subjected to
analysis of variance technique on the basis of model
proposed by Panse and Sukhatme (1967). The
phenotypic and genotypic correlation coefficients
were calculated using the method given by Johnson
et al. (1955). Path analysis was carried out following
the method suggested by Dewey and Lu (1959).

RESULTS AND DISCUSSIONS
The analysis of variance (Table 1) revealed

the existence of significant differences among the
genotypes for all the traits, indicating the existence of
sufficient variation in the material studied. Hence, the
data was further subjected to correlation analysis to
estimate the association existing between yield and
yield contributing traits. Estimates of correlation
between yield and yield component characters in rice
genotypes are presented in Table 2 & 3.

The perusal of phenotypic and genotypic
correlation (Table 2 & 3) analysis revealed that,
positive significant correlation of plant height (0.2969*
& 0.3311**) and number of total grains per panicle
(0.6814** & 0.7630**) at both phenotypic and
genotypic level with grain yield per plant. Improvement
of grain yield might be possible if the above traits were
considered in the selection programme. The results
are in agreement with Dhurai et al. (2014), Khare et
al. (2014), Lakshmi et al. (2014), Ramanjaneyulu et
al. (2014), Bhati et al. (2015), Ekka et al. (2015),
Devi et al. (2017), Gunasekaran et al. (2017), Jan
et al. (2017) and Priya et al. (2017). It was also
observed that the association of days to 50%
flowering, days to maturity, number of productive tillers

per plant, hulling percentage, milling percentage, water
uptake, kernel elongation ratio and amylose content
showed non-significant positive association at
phenotypic and genotypic levels with grain yield per
plant.

L/B ratio showed non-significant and
significant negative association with grain yield per
plant (-0.2771 & -0.3225*) at phenotypic and
genotypic levels, respectively, which is similar to results
reported by Gunasekaran et al. (2017). Panicle length
and head rice recovery showed non-significant
negative correlation with grain yield per plant. Volume
expansion ratio showed non-significant positive and
negative association with grain yield per plant at
phenotypic and genotypic levels, respectively.
However, the simultaneous improvement of these
negatively associated traits might be possible through
random matings or paired matings in F2 and
subsequent segregating generations.

Grain yield, which is the major economic
character in rice depends on several component traits,
which are mutually related. Mere change in any one
of the component would ultimately disturb the
complex. Hence, these related traits have to be
analyzed for its action namely direct effect of
component character on grain yield and the indirect
effects through other component traits on grain yield.
The direct and indirect contribution of various
characters on yield in rice genotypes are measured
and are presented in Table 3 & 4. The path coefficient
analysis furnishing the cause and effect of different
yield components would provide better index for
selection rather than mere correlation coefficients. The
results of path coefficient analysis revealed that simple
selection based on character with direct positive effect
towards grain yield per plant and positive correlation
with grain yield per plant viz., number of total grains
per panicle, number of productive tillers per plant and
days to maturity i.e., profuse tillering plants having
more number of grains per panicle and more days to
maturity might be resulted in higher yield in rice
genotypes studied. Days to 50% flowering, plant
height, volume expansion ratio and amylose content
are the characters with negative direct effect and
positive association with grain yield per plant at
genotypic level. The negative direct effects and positive
associations explained the indirect effects seem to be
the cause of positive correlation and the indirect causal
factors are to be considered simultaneously for
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selection. Grain quality parameters like milling
percentage, head rice recovery percentage, water
uptake and kernel elongation ratio of grain might be
improved independent of the yield.

High positive direct effect (0.6988 & 0.7689)
coupled with positive significant correlation (0.6813**
& 0.7629**) with grain yield per plant was observed
for number of total grains per panicle at phenotypic
and genotypic levels, respectively, which might be

resulted in higher yield. These results showed similarity
with experimental results of Raju et al. (2013).

The residual effect determines how best the
causal factors account for the variability of the
dependent factor. In present investigation residual
effect is high, indicating that some other factors which
have not been considered here need to be included in
this analysis to account fully for the variation in yield.

Table 1. Analysis of variance for yield and yield components among 20 genotypes of rice (Oryza
sativa L.)

Source Replications Treatments Error
Degree of freedom 2 19 38

1 Days to 50% flowering 2.5167 90.5649** 1.3939
2 Days to maturity 0.45 82.2280** 1.6781
3 Plant height (cm) 2.6047 411.9068** 7.8124
4 Number of productive tillers per plant 1.2167 18.8236** 2.3395
5 Panicle length (cm) 0.1499 7.0572** 0.6626
6 Number of total grains/ Panicle 206.8167 9886.7675** 292.641
7 Grain Yield/ Plant (g) 0.4167 317.0131** 10.1711
8 Hulling % 4.5167 28.3122** 3.9728
9 Milling % 10.5167 27.0973** 5.2711
10 Head Rice Recovery % 9.2167 110.2315** 8.2868
11 Volume Expansion Ratio 0.0072 0.0419** 0.0123
12 Water Uptake 117.91 13463.4648** 157.829
13 L/B Ratio 0.0048 0.1850** 0.012
14 Kernel Elongation Ratio 0.0026 0.0227** 0.0022
15 Amylose Content (%) 3.4042 4.0552** 1.2982

S. No
MEAN SUM OF SQUARES

*significant at 5% level, **significant at 1% level
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