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ABSTRACT
Character association and path analysis with 29 genotypes in rice hybrids and varieties over 3 environments
revealed that grain yield significantly and positively correlated with plant height, 1000-grain weight, kernel
length and breadth in most of the locations and on pooled basis. Number of grains per panicle exhibited a
significant positive correlation with grain yield in one location, which indicated that relation between filled
grains per panicle and yield was highly variable in comparison to other traits. Based on correlation coefficient
and path analysis, productive tillers per plant, filled grains per panicle and 1000-seed weight were considered
as prime yield components in hybrid rice and there should be a balance between yield and height, as the later
is highly influencing indirectly yield potential in hybrids through panicle length and grain per panicle. The
head rice recovery and kernel length were negatively correlated. The correlation between other quality
parameters was highly variable with changing environment.
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In rice, grain yield is a complex character and is
dependent on its contributing traits. A study was
envisaged on character association, to assess the
relationships among yield and its components and to
have an insight into the causes for higher yield in hybrids
and varieties. Further, location wise analysis helps to
understand the variation in association under different
environments and to identify a stable character
influencing the yield for further concentration and
emphasis in breeding programmes. Path coefficient
analysis allows separation of the direct effect and their
indirect effects through other attributes by partitioning
the correlations (Wright 1921).Hence, the path
coefficient analysis was done to know the direct and
indirect effects of yield components on yield for 3
locations separately and pooled.

                 Twenty nine rice genotypes (18 hybrids and
11 varieties), which includes both pre-release and
released hybrids were grown during wet season 2012

in a randomized block design with 3 replications in 3
locations (Kampasagar, Jagtial and Rajendranagar). A
single row plot was maintained for each entry adopting
a spacing of 15 x 15cm with recommended agronomic
practice was followed. Data were recorded on five
randomly selected competitive plants from each
genotype from each replication for days to 50 %
flowering, plant height, panicle length, effective tillers
plant-1, filled grains panicle-1, 1000 seed weight, seed
yield plant-1, kernel length, kernel breadth, kernel L/B
ratio, kernel length after cooking, kernel elongation ratio
(KER), volume expansion ratio (VER) and head rice
recovery (HRR) in three locations. Simple correlation
coefficients (r) for grain yield and its components and
quality characters were calculated involving both
hybrids and varieties by adopting the method given by
Panse and Sukhathme (1985) and path coefficients
analysis was carried out according to Dewey and Lu
(1959).
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Varying levels of correlation coefficients between yield
components and quality characters suggested presence
of considerable amount of interaction between
genotypes and environments with respect to characters
studied (Table 1 and 2).

Pooled analysis revealed that the associations
between yield and all the yield components except days
to 50% flowering, sterility percentage, L/B ratio were
highly significant and positive. Grain yield  plant -1 has
exhibited a positive correlation with days to 50%
flowering, productive tillers (Surek and Beser 2003)
and filled grains panicle-1, grain length(Nayak et al.
2004 and Nandan et al. 2010) as reported earlier. Raju
et al. (2003) also reported a positive association
between grain yield and filled grains panicle -1 in rice
hybrids. With respect to location wise correlations, plant
height, kernel length, in three; panicle length, effective
tillers plant-1, 1000 grain weight and kernel breadth in
two and number of grains panicle-1 in one location
registered significant correlations with grain yield, which
indicated that relation between filled grains panicle -1

and yield was highly variable in comparison to other
relations (Table 1). In contrary to the present study,
Nayak et al. (2004) reported that among the various
components, filled grains panicle-1 was the less variable
trait and it maintained a significant positive correlation
with grain yield in all the environments. Further, they
reported higher influence on days to 50% flowering, as
in the case of present findings. The association between
days to 50% flowering and grain yield was negative
and significant at two locations and on pooled basis.
Plant height and panicle length had significant positive
correlation with 1000 grain weight, kernel length and
kernel breadth. A highly significant positive correlation
between plant height and panicle length and also panicle
length in turn with filled grains on pooled analysis
indicated long panicles had increased sink size.

            No. of productive tillers did not have significant
correlations with other components when location wise
analysis was made, however on pooled basis it had a
significant negative association with sterility
percentage, which may probably due to presence of
more unproductive tillers and wastage of
photosynthates in supporting increased sink size. A
strong negative association existed between filled grains
panicle-1 and 1000grain weight, kernel length and

breadth, however, the association between total number
of grains and filled grains was highly significant and
positive. It appears that kernel characters viz., length,
breadth and L/B ratio together with 1000 grain weight
need to be given due to attention for improvement of
hybrid rice yields along with other traits as they were
interrelated positively besides individually exhibiting
significant positive correlations with grain yield
(Table 1).

Among the quality characters, head rice
recovery (HRR) occupies very important position, as
higher percentage of head rice is nearly to realize higher
whole grain per unit area. This trait had significant
negative correlation with kernel length, breadth in most
of the locations and pooled. However, its association
was positive and significant with milling percentage
(Table 2).

The relation between kernel length and kernel
elongation ratio (KER) was negative but its association
with KLAC was positive and significant.  The cooking
quality traits, viz. KER, VER and WU exhibited mostly
a significant negative association with kernel length and
breadth. Direct effects through path analysis revealed
that kernel length and L/B ratio as direct positive effect
on water uptake (Table 4). Path analysis revealed that
plant height, effective tillers plant -1, filled grains panicle-

1, 1000 grain weight (except at kampasagar) and kernel
breadth (except at Jagtial) exhibited direct positive
effect on grain yield plant-1. Panicle length though had
a significant positive correlation with grain yield, its
direct influence was negative. At one location, Jagtial,
the kernel length had shown a direct positive effect on
grain yield, though on pooled basis, the magnitude was
very less.The character, L/B ratio exhibited positive
direct effect at two locations (Kampasagar and
Rajendranagar)and pooled basis with grain yield.
Indirect and direct contribution to grain yield through
1000 grain weight and kernel breadth was observed in
at least two locations which suggested that their two
traits in turn were highly related (Table 3).

Based on the above analysis total number of
grains plant-1, filled grains panicle-1 and 1000 seed
weight can be considered as prime yield components
in hybrid rice and they showed a balance between yield
and height, as the later is highly influencing yield
potential in hybrids through panicle length and grains
panicle-1.

Trait association in rice hybrids and varieties P Madhukar et al
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