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As rice is the staple food in most parts of India,
to feed the increasing population there is a great need
to increase production of rice and productivity of land
under rice cultivation. In Asia, about 17 million ha of
irrigated rice area may experience “Physical water
scarcity” and 22 million ha may have “Economic water
scarcity” by 2025 (Tuong and Bouman, 2003).
Therefore, efficient use of water is required in rice
production. Aerobic rice is one such new concept to
decrease water requirement in rice production
(Vijayakumar, 2006). However, crop yield is the end
product of the interaction of a number of other
interrelated attributes. The efficiency of selection for
yield mainly depends on the direction and magnitude
of association between yield and its component
characters and also among themselves. Correlation
gives only the relation between two variables whereas
path coefficient analysis allows separation of the
direct effect and their indirect effects through other
attributes by partitioning the correlations (Wright,
1921). In this study an attempt was made to identify
the major contributing characters for grain yield, their
direct and indirect effects.

The material for this study, consisted of 52 rice
genotypes and were evaluated at Indian Institute of
Rice Research (ICAR-IIRR), Rajendranagar, during
Kharif 2016. The experiment was laid out in
Randomized Block Design (RBD) with three
replications. The crop was cultivated purely as aerobic
rice, which does not require any puddling and flooding.
The soil condition (moisture status) was maintained at
below saturation level and throughout the crop growth
it was maintained as irrigated dry crop. A plot size of
two rows of 2m length for each entry with a spacing of
20 x 15 cm was maintained and later thinning was
done retaining one seedling per hill after one week.

The recommended package of practices and plant
protection measures of IIRR was followed for raising
a healthy crop. Data was recorded on eleven
characters viz., days to fifty per cent flowering, plant
height, panicle length, number of productive tillers per
plant, number of filled grains per panicle, spikelet fertility
percentage, 1000 grain weight, productivity per day,
biomass per plant, harvest index and grain yield per
plant from each replication and the mean data were
subjected to statistical analysis as per Singh and
Chaudhary (1985) for Correlation coefficients and
Dewey and Lu (1959) for path analysis.

In the present study, phenotypic and
genotypic correlations between yield and yield
components were estimated. In general, genotypic
correlations were found to be higher than phenotypic
correlations, which indicated that though there is
strong inherent association between characters
studied, its expression is lessened due to influence
of environment on the association of characters at
genic level.

Phenotypic and genotypic correlation
coefficients between yield and yield components are
presented in Table 1. Days to 50 per cent flowering
had a significant positive phenotypic correlation with
grain yield per plant, panicle length, number of
productive tillers per plant, number of filled grains per
panicle and harvest index. The plant height showed a
significant positive phenotypic correlation with, grain
yield per plant, number of filled grains per panicle,
1000 seed weight and biomass per plant, while
negative and significant correlation of plant height was
observed with number of productive tillers/ plant and
harvest index. Panicle length exhibited a significant
positive phenotypic correlation with number of filled
grains per panicle, spikelet fertility and 1000 seed

mailto:email:srijan.ambati1@gmail.com
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weight. Number of productive tillers per plant exhibited
significant positive phenotypic correlation with grain yield
per plant, spikelet fertility, productivity/ day and harvest
index while significant negative correlation with 1000
seed weight and biomass per plant. The significant
positive phenotypic correlation of days to 50 percent
flowering, plant height and number of productive tillers
per plant with grain yield per plant was also reported
earlier by Patel et al (2014) and Srijan et al (2016).

Number of filled grains per panicle and ,
spikelet fertility % exhibited a significant positive
phenotypic correlation with grain yield per plant,
productivity/ day and harvest index. 1000 grain weight
has positive significant correlation with productivity/ day
and biomass/ plant. Productivity per day exhibited a
significant positive phenotypic correlation with grain yield
per plant, biomass/ plant and harvest index. Bhadru
et al. (2011) and Srijan et al. (2016) also reported
significant positive phenotypic correlation of productivity
per day with, grain yield per plant. Biomass per plant
and harvest index showed significant positive
correlation with grain yield per plant whereas biomass
per plant showed significant negative correlation with
harvest index.

As simple correlation cannot provide the true
contribution of the characters towards the yield, these
genotypic correlations were partitioned into direct and
indirect effects through path coefficient analysis. The
estimates of path coefficient analysis are provided for
yield and yield component characters in Table 2. Among
all the characters productivity/ day was the major
contributor for grain yield followed by days to 50 per
cent flowering, number of filled grains per panicle and
1000 seed weight. These characters showed direct
positive effects on grain yield per plant. On the other
hand characters that had negative direct effect include,
spikelet fertility, panicle length, number of productive
tillers per plant, plant height, harvest index and biomass
per plant. The positive indirect effects of various
characters with grain yield include Days to 50 per cent
flowering through number of filled grains per panicle,
productivity/ day and biomass per plant; plant height
through days to 50 per cent flowering, number of
productive tillers/ plant, number of filled grains per
panicle, 1000 seed weight, productivity/ day and
harvest index. Panicle length through days to 50 per

cent flowering, number of productive tillers per plant,
number of filled grains per panicle, productivity/ day,
1000 grain weight and biomass per plant; Number of
productive tillers per plant through days to 50 per cent
flowering, plant height, panicle length, productivity/ day
and biomass per plant; Number of filled grains per
panicle through days to 50 per cent flowering, number
of productive tillers per plant, 1000 grain weight and
productivity/ day; Spikelet fertility through days to 50
per cent flowering, number of filled grains per panicle,
productivity/ day and 1000 grain weight; 1000 grain
weight through number of productive tillers per plant,
number of filled grains per panicle, productivity/ day
and harvest index;  Productivity per day through days
to 50 per cent flowering, panicle length, number of filled
grains per panicle and 1000 - grain weight; Biomass
per plant through panicle length, number of productive
tillers per plant, number of filled grains per panicle and
1000 grain weight; and Harvest index through days to
50 per cent flowering, plant height, number of filled grains
per panicle, productivity/ day and biomass per plant.
Bhadru et al. (2011) and Srijan et al. (2016) reported
the positive direct effects of productivity/ day, days to
50 per cent flowering, number of productive tillers per
plant, number of filled grains per panicle, 1000 grain
weight and negative direct effects of spikelet fertility
percent on grain yield per plant.

The study of phenotypic correlation studies
revealed that selection of plants with more number of
productive tillers per plant, higher number of filled grains
per panicle, more 1000 grain weight, high productivity
per day, more biomass per plant, tall plants with long
duration would result in improvement of yield. Path
analysis revealed that productivity/ day, days to 50
per cent flowering, number of filled grains per panicle
and 1000 grain weight are the most important characters
which could be used as selection criteria for effective
improvement in grain yield. Therefore, it is suggested
that preference should be given to these characters in
selection programmes, so as to isolate superior lines
with high genetic potential in rice.

 Acknowledgement:

Authors are highly thankful to DST-INSPIRE for
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