
The Andhra Agric. J 68 (3): 317-323, 2021
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ABSTRACT

Twenty five rice genotypes obtained from Agricultural Research Station, Bapatla, Andhra Pradesh
constituted the experimental material for the present investigation. Character association among yield, yield
components and quality traits and path effects of the yield component traits and quality characterson yield
were studied. The results revealed positive and significant association of plant height, test weight and zinc
content with grain yield per plant at genotypic level in addition to high and positive direct effects indicating the
effectiveness of direct selection of these traits for improvement of grain yield per plant, Hence, these traits
were identified as effective selection criteria for improvement of grain yield per plant in rice.
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Rice is the second most important cereal crop
and an important staple food crop for more than two
thirds of world population. It is grown in tropical and
sub tropical regions of the world. It is referred to as
“Global Grain” (Shalini and Tulasi, 2008).
Improvement in grain yield continues to be an
important objective of rice breeders across the globe.
In this context, studies on correlation that gives a
measure of association between characters helps in
the identification of important characters to be
considered during selection for improvement in grain
yield. Breeding strategy in rice, therefore, mainly
depends upon the degree of associated characters as
well as their magnitude and nature of variation (Zahid
et al., 2006). Further, path analysis permits the
partitioning of the correlation coefficients into direct
effect of a independent variable upon its dependent
variable and the indirect effect(s) of a independent
variable on the response variable through another

dependent variable (Dewey and Lu, 1959). Thus, the
present investigation was undertaken to study the
character association and path effects of yield
components and quality traits on grain yield per plant
and to identify effective selection criteria for realizing
higher grain yield in rice.

MATERIAL AND METHODS
The experimental material comprised of 25

rice genotypes obtained from Agricultural Research
Station, Bapatla, Andhra Pradesh. All the 25 rice
genotypes were sown during kharif 2020  at
Agricultural College farm, Bapatla. The experiment
was laid out in a randomized block design with three
replications. Each genotype was sown in five rows of
5 m length at a spacing of 20 cm between rows and
15 cm between plants within the row. The crop was
raised under irrigated condition and all recommended
practices were followed to raise a healthy crop.



Observations were recorded on yield and quality
traits, viz., days to 50% flowering, plant height, number
of productive tillers per plant, panicle length, grains
per panicle, test weight (g), grain yield per plant (g),
hulling (%), milling (%), head rice recovery (%),
protein (%), iron content and zinc content. All
observations were recorded from five randomly
selected plants of each genotype in each replication
except for days to 50% flowering which was recorded
on plot basis. The data collected was subjected to
standard statistical procedures. Genotypic and
phenotypic correlation coefficients were calculated
using the method given by Johnson et al. (1955). Path
coefficient analysis was carried out by the procedure
originally proposed by Wright (1921) and
subsequently elaborated by Dewey and Lu (1959)
to estimate the direct and indirect effects of the
individual characters on yield.

RESULTS AND DISCUSSION
Grain yield in rice is a complex quantitative

character and is highly influenced by many yield
contributing traits. The selection of a desirable type
based on yield is misleading. Hence, knowledge about
the relationship between yield and its contributing traits
is essential for efficient selection. The nature and
magnitude of association among grain yield  and its
component traits were studied in the present
investigation and the results are  presented in Table 1.

A perusal of these results revealed phenotypic
and genotypic correlations to be of similar direction
and significant. However, genotypic correlations
recorded were in higher magnitude compared to
phenotypic correlation, indicating the true relationship
among the traits. Positive and significant association
of grain yield per plant was noticed with plant height
(0.6930**), number of grains per panicle (0.4310**),
test weight (0.2330*) and zinc content (0.3470**)
at genotypic level. The findings are in agreement with

the reports of Bhor et al. (2020) and  Krishna et al.
(2008) for plant height; Loitongbamet al.(2020) and
Singh et al. (2020) for number of grains per panicle;
Basavaraja et al. (2013) for test weight; Singh et al.
(2020) for zinc content. However, significant and
negative associations were noticed for grain yield per
plant with days to 50% flowering (-0.4490**),
number of productive tillers per plant (-0.3960**),
hulling (-0.3230**) and milling (-0.3300**). These
findings are in agreement with the reports of Devi et
al. (2019) for days to 50 % flowering; Kumar et al.
(2018) for productive tillers per plant.

A perusal of results on inter-character
associations revealed significant and positive
association of days to 50% flowering with productive
tillers per plant at both phenotypic (0.1474*) and
genotypic levels (0.3550**); hulling per cent
(0.5280**) and protein content (0.3590**) at
genotypic level; plant height with panicle length
(0.2771***, 0.7240**), grains per panicle
(0.1960**, 0.2800*) and test weight (0.1743**,
0.3190**) at both phenotypic and genotypic levels,
respectively. Panicle length with grains per panicle
(0.1551*, 0.3450**); hulling per cent with milling per
cent (0.2835***, 0.4670**), head rice recovery
(0.1441*, 0.3470**) and  protein content (0.1640*,
0.5890**); protein with iron (0.2034**, 0.3800**)
and zinc content (0.1919**, 0.2860*); and iron with
zinc content (0.6890***, 0.7990**) had also
recorded significant and positive associations at both
phenotic and genotypic levels, respectively. These
findings are in agreement with the reports of Sudeepthi
et al. (2020) for productive tillers per plant with days
to 50% flowering and panicle length; and grains per
panicle with plant height. Further, Singh et al.(2020)
had also reported similar associations of hulling per
cent with days to 50% flowering; test weight with plant
height; and grains per panicle with panicle length.
Results of the present study for milling with hulling
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per cent are in agreement with the reports of Devi et
al. (2019) and with those of Joshi (2017) for head
rice recovery with milling. The results observed in the
present study for iron and zinc content with protein
are in conformity with the reports of Sridevi (2018);
and Kumar et al. (2019) for iron with zinc content.

In contrast, significant and negative
associations were recorded in the present study for
days to 50% flowering with plant height (-0.1423*, -
0.4110**), number of grains per panicle (-0.2000**,
-0.2580*) and test weight (-0.2518***, -0.5910**);
plant height with productive tillers per plant (-0.1474*,
-0.2570*), protein content (-0.1484*,-0.3920**),
iron content (-0.1781**,-0.2420*) and zinc content
(-0.1658*, -0.2360*); number of productive tillers
with test weight (-0.1908**, -0.3330**);  panicle
length with protein content (-0.1926**, -0.370**),
iron content (-0.1749**, -0.2580*) and zinc content
(-0.2750***,-0.5000**); test weight with hulling per
cent (-0.1490*,-0.3870**) and iron content (-
0.1746**,-0.2860*) at both phenotypic and
genotypic levels, respectively. These results are in
agreement with the reports of Kumar et al. (2018)
for plant height with days to 50% flowering; Saikumar
et al. (2014) for grains per panicle and test weight
with days to 50% flowering; Devi et al. (2019) for
productive tillers with plant height; Shivani et al.
(2018) for iron and zinc content with plant height;
Singh et al. (2020) for test weight with number of
productive tillers; Singh et al. (2020) for hulling per
cent with test weight. The occurrence of negative
associations between the traits could be due to
competition for a common possibility such as nutrient
supply, indicating the need for balanced selection while
effecting simultaneous improvement of these traits.
(Kishore et al., 2015)

Path coefficient analysis helps in partitioning
of correlation coefficients into direct and indirect
effects of various characters on the grain yield. It

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 (Wright,
1921). The results on path co-efficient analysis of yield
components and quality traits on grain yield are
presented in Table 2. The results revealed residual
effect of 0.315 for phenotypic and 0.213 for genotypic
path co-efficients, respectively, indicating that the
variables studied in the present investigation explained
only about 68.5 (phenotypic) and 78.7 (genotypic)
per cent of the variability in grain yield and therefore,
other attributes, besides the characters studied in the
present investigation are contributing for grain yield
per plant.

A perusal of the results on genotypic path
coefficients revealed positive direct effects of plant
height, panicle length, test weight, protein and zinc
content on grain yield per plant. The results are in
conformity with the findings of Singh et al. (2020).
Among these, plant height, test weight and zinc content
had also recorded significant and positive association
with grain yield per plant. The high direct effects
observed for these traits, therefore, appeared to be
the main factor for their strong association with grain
yield, indicating their importance as selection criteria
for grain yield improvement. In contrast, negligible and
negative direct effects coupled with positive correlation
coefficient were noticed for number of grains per
panicle and iron content, indicating the role of indirect
effects for the correlation and hence, the need for
consideration of indirect causal factors simultaneously
for selection. The results are in conformity with the
reports of Sameera et al. (2016). However, milling
per cent had recorded negative and significant
correlation with grain yield per plant coupled with high
and positive direct effect, indicating the need for
adoption of restricted simultaneous selection model
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to nullify the undesirable indirect effects in order to
make use of the direct effect.
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