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Variability, Correlation and Path Analysis in Slender Grain Genotypes of Rice
(Oryza sativa L.)
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ABSTRACT

The present investigation was undertaken with 30 slender grain genotypes in rice to study variability,
character association between yield and yield components and their direct and indirect effects on grain yield.
The results revealed high GCV, PCV, heritability and genetic advance as per cent mean for ear bearing tillers
per plant, panicle length,  grains per panicle, test weight, grain yield per plant, protein content and zinc content.
Significant positive correlation and high positive direct effect on grain yield was recoded for the yield contributing
characters, namely, ear bearing tillers per plant, panicle length, grains per panicle, test weight, protein and zinc
content indicating the effectiveness of these traits in improvement of yield in slender grain genotypes with good
nutritional quality.
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Rice is the most important food crop of the
world and is the second largest cereal crop after wheat.
It is referred to as global grain and is a staple food for
50 %  of the world’s population and two thirds of the
Indian population (Singh et al., 2020). In the recent
years, with the increase in purchasing power of the
people, demand for slender grain rice has increased
tremendously both in the domestic as well as
international market. Hence, development of high
yielding slender grain rice varieties with good grain
quality is required. Information on the extent of
variability in the slender grain material along with
heritability and genetic advance of the traits would
aid in the formulation of effective improvement
strategies. Further, studies on correlation and path
analysis would aid in the identification of effective
selection criteria for improvement of grain yield along
with grain quality. In this context, the present
investigation was undertaken to study the variability,

heritability, genetic advance, character associations
and path coefficients of grain yield, yield components
and quality characters of slender grain rice genotypes.

MATERIAL AND METHODS
The experimental material comprised of 30

slender grain rice genotypes obtained from Agricultural
Research Station, Bapatla.  The genotypes were sown
during kharif 2020 at ARS, Bapatla. All
recommended package of practices were adopted
to raise a healthy nursery and 20 days old seedlings
were transplanted in the main field laid out in
Randomized Block Design (RBD) with three
replications. Each genotype was transplanted
separately in five rows of 4.5 m length by adopting a
spacing of 20 cm between rows and 15 cm between
plants. Recommended package of practices were
adopted throughout the crop growth period and need
based plant protection measures were taken up to



raise a healthy crop. Observations were recorded on
five randomly selected plants for grain yield per plant
and the yield component traits, namely, plant height,
productive tillers per plant, panicle length and grains
per panicle. However, days to 50 per cent flowering
was recorded on plot basis. Test weight and quality
traits, namely, hulling percentage, milling percentage,
head rice recovery percentage, amylose content,
protein content, zinc content and iron content were
obtained from a random grain sample drawn from
each plot in each genotype and replication using
standard procedures. The data collected was
subjected to standard statistical procedures given by
Panse and Sukhatme (1967). The genotypic and
phenotypic coefficients of variations in addition to the
estimates of heritability and genetic advance were
computed adopting the procedures outlined by Burton
and Devane (1953) and Johnson et al. (1955),
respectively. Correlation was worked out using the
formulae suggested by Falconer (1964). Partitioning
of the correlation coefficients into direct and indirect
effects was carried out using the procedure suggested
by Wright (1921) and elaborated by Dewey and Lu
(1959). Characterization of path coefficients was
carried out as suggested by Lenka and Mishra
(1973).

RESULTS AND DISCUSSION
The estimates of phenotypic coefficient of

variation (PCV), genotypic coefficient of variation
(GCV), heritability (broad sense) and genetic advance
as per cent of mean (GAM) are presented in Table 1
and Fig. 1-2. A perusal of the results revealed maximum
range of variability for grains per panicle (185-302),
while minimum range (3.14-3.92) was recorded for
the volume expansion ratio. Further, higher   PCV,
compared to GCV was noticed for all the traits studied
in the present investigation, indicating the influence of

environment. Similar findings were reported earlier
by Sudeepthi et al. (2020) and Singh et al. (2020).
High estimates of PCV and GCV (>20%) were also
observed for ear bearing tillers per plant (Bhushan et
al.,2019); panicle length (Srilakshmi et al., 2018),
grains per panicle (Singh et al., 2020), test weight,
protein content and zinc content, similar to the findings
of earlier workers. Further, moderate estimates (10-
20%) of PCV and GCV were observed for the traits,
namely, days to 50 per cent flowering and iron
content. These results are in accordance with the
findings of Singh et al. (2020) for days to 50 per cent
flowering. In contrast, low (<10%) estimates of
genotypic and phenotypic coefficients of variation
were observed in the present study for hulling
percentage, milling percentage, head rice recovery
percentage, volume expansion ratio and amylose
content indicating low heritability for these characters
in the present experimental material and therefore little
scope for the improvement of these traits.

High estimates of heritability (>60%) were
recorded for days to 50 per cent flowering, plant
height, ear bearing tillers per plant, panicle length,
grains per panicle, test weight, grain yield per plant,
protein content, iron content and zinc content traits
studied, while moderate estimates of heritability (30-
60%) were observed for water uptake and amylose
content. A perusal of the results on genetic advance
as per cent of mean revealed high values (>20%) for
days to 50 per cent flowering, ear bearing tillers per
plant, panicle length, grains per panicle, test weight,
grain yield per plant, protein content, iron content and
zinc content.  The results are in accordance with the
results of (Singh et al., 2020). Further, moderate
estimates (10-20%) of genetic advance as per cent
of mean were observed for plant height and water
uptake.

High heritability coupled with high genetic
advance as percent of mean was recorded for days
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to 50 per cent flowering, ear bearing tillers per plant,
panicle length, test weight, grains per panicle, grain
yield per plant and quality traits namely, protein
content, iron content and zinc content indicating
predominance of additive gene effects. However, plant
height had recorded high heritability coupled with
moderate genetic advance as per cent of mean
indicating the role of additive and non-additive gene
effects for the characters. Further, the information on
genetic variation along with heritability and genetic
advance estimated has been reported to give better
idea about the efficiency of selection (Burton and
Devane, 1953). In the present investigation, ear
bearing tillers per plant, panicle length, grains per
panicle, test weight, protein and zinc content had
recoded high PCV, GCV, heritability and genetic
advance as per cent of mean and hence, simple direct
phenotypic selection is inferred to be highly effective
for improvement of these traits.

Character associations for grain yield, yield
component traits and quality parameters were also
studied and the results obtained are presented in Table
2. A perusal of these results revealed positive and
significant association of grain yield per plant with ear
bearing tillers per plant, panicle length, grains per
panicle (Singh et al., 2020), test weight, protein and
zinc content (Sridevi, 2018) indicating scope for
simultaneous improvement of grain yield and nutritive
quality. Studies on inter-character association for the
yield component and quality traits revealed significant
and positive association of days to 50 per cent
flowering with plant height (Saha et al., 2019); test
weight with zinc content (Singh et al., 2020); hulling
percentage with milling percentage (Singh et al.,
2020) and head rice recovery percentage
(Chowdhury et al., 2016); head rice recovery
percentage with iron content (Rathod, 2017); and iron
content with amylose content (Sridevi, 2018),
indicating a scope for simultaneous improvement of

these traits through selection. In contrast, significant
negative association was observed for the days to 50
per cent flowering with panicle length; plant height
with zinc content; ear bearing tillers per plant with
test weight (Singh et al., 2020) and zinc content;
panicle length with head rice recovery percentage;
grains per panicle with test weight; milling percentage
with iron content; iron content with zinc content; and
zinc content with amylose content indicating a need
for balanced selection, while effecting simultaneous
improvement for the traits.

Path coefficient analysis provides an effective
means of finding out the direct and indirect causes of
association and presents a critical examination of the
specific forces acting to produce a given correlation
and also measures the relative importance of each
causal factor. Hence, the study of direct and indirect
effects of traits on grain yield per plant was
undertaken in the present investigation and the results
obtained are presented in Table 3 and Fig. 3. A
perusal of these results revealed residual effect of
0.3530 indicating that the traits considered in the
experiment explained only about 64.70 per cent of
the variability observed for grain yield per plant and
hence, other attributes besides the characters studied
are also contributing for grain yield per plant. A detailed
analysis of the direct and indirect effects revealed high
(>0.30) positive direct effect for  ear bearing tillers
per plant, panicle length, grains per panicle, test weight,
protein content and zinc content in addition to
significant and positive association with grain yield per
plant (Singh et al., 2020). High direct effects of the
traits, therefore appear to be the main factor for their
association with grain yield per plant. Hence, these
traits should be considered as important selection
criterion for grain yield improvement in slender grain
rice improvement programmes. Further, quality traits,
namely, hulling and milling percentage, head rice
recovery percentage, water uptake and amylose
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Fig 1. Phenotypic and genotypic coeffients of variation for yield, yield components and quality
           characters in slender grain rice genotypes

Fig 2. Heritability and Genetic advance as per cent mean for yield, yield components and quality
          characters for slender grain rice
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Fig. 3. Direct and indirect effects on grain yield per plant

DFF=Days to 50 per cent flowering, PH=Plant height, EBT =Ear bearing tillers per plant, PL=Panicle
length, GPP= Grains per panicle, TW=Test weight, HP=Hulling percentage, MP=Milling percentage,
HRR=Head rice recovery, AC=Amylose content, PC=Protein content, ZC=Zinc content, IC=Iron

content had recorded low to moderate positive direct
effects on grain yield per plant. However, association
of these traits was noticed to be positive with grain
yield per plant indicating indirect effects to be the cause
of correlation and hence, the need for consideration
of indirect causal factors during selections for yield
improvement through these traits.

CONCLUSION
In conclusion, results revealed that high PCV,

GCV, heritability and genetic advance as per cent

mean was observed for ear bearing tillers per plant,
panicle length, grains per panicle, test weight, protein
content and zinc content in addition to significant
positive correlation and high positive direct effect on
grain yield per plant indicating their importance as
effective selection for criteria for grain yield
improvement in slender grain rice genotypes.
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