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Analysis of variance of eighteen locally adapted rice varieties indicated that all the varieties were
significantly different with respect to all the sixteen quantitative characters which were studied. Biological
yield plant?, grain yield plant™, number of effective tillers plant™ and 100-grain weight had recorded high
PCV, GCV, heritability and genetic advance as percent of mean. Grain yield plant™ had a significant and
positive association with biological yield plant™, days to maturity, days to 50% flowering, leaf blade width,
flag leaf width, number of effective tillers plant?, leaf blade length and panicle length both at phenotypic
and genotypic level. The path analysis revealed that 100-grain weight, number of effective tillers plant?,
leaf blade width, days to maturity, harvest index, days to 50% flowering, plant height and flag leaf length
shows positive and direct effect on grain yield plant™ at genetic level. Present study suggest that leaf
blade width, number of effective tillers plant’, days to maturity and 100-grain weight should be given

more emphasis during selection of parental lines for high yielding variety.

Highlights

* The characters viz., leaf blade width, number of effective tillers plant?, days to maturity and 100-grain
weight are important traits of high grain yield producing rice varieties.

Keywords: Rice, PCV, GCV, correlation, path analysis

Rice (Oryza Sativa L.) (2n=24), belonging to the
family Graminae, is the principle staple food for
more than 50% of the world’s population and
occupies one-fifth of the total land area covered
under cereals. It is grown under diverse eco-
geographical conditions in various tropical and
subtropical countries, including India. Further scope
of crop improvement in this crop for augmentation
of its production to meet the demand for rice to
feed the burgeoning population basically depends
on effective and sustainable utilization of genetic
resource and exploitation of genetic variability and
diversity in plant breeding programmes, in addition
to biotechnological intervention. There is wide
genetic variability available among varieties of rice
leaving a wide scope for future rice improvement

programmes (Shamim et al. 2016). Rice is a major
food crop of Bihar, state in India. Bihar has very
rich diversity of locally adapted rice varieties.
For development of high yielding variety which
should be suitable according to the climate of
Bihar, it is necessary to study about the variation
and association of yield components of different
rice varieties which is mainly grown in Bihar.
Morphological characterization is the first step in
the classification and evaluation of the germplasm
(Smith et al. 1991; Shamim et al. 2014a). The grain
yield is complex phenomenon and contributed
by a number of components (Patil et al. 2016).
In order to develop high yielding varieties it is
essential to select parental lines which have high
yield contributing traits (Shamim et al. 2014b).
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The selection of parental lines for high yielding
variety it is necessary to study about the existing
variation and estimation of correlation coefficient
and path coefficient of different yield components
to determine clear picture about yield and yield
components. In the point of view the present
investigation was performed to estimate the
variation, correlation coefficient and path analysis
to determine the major yield contributing traits in
locally adapted varieties of rice.

MATERIALS AND METHODS

Eighteen rice varieties were evaluated at research
farm of Rajendra Agricultural University, Bihar,
Pusa, India during wet season of 2011. The
experiment was laid out in a randomized block
design with three replications of 3m length. Row
to row and plant to plant spacing were maintained
at 20x15 cm. All the recommended agronomic
practices were followed to raise a good crop.
Observation were recorded for sixteen quantitative
traits viz., leaf blade length (cm), leaf blade width
(cm), days to 50% flowering, flag leaf length (cm),
flag leaf width (cm), panicle length (cm), number
of effective tillers plant”, plant height (cm), days
to maturity, 100-grain weight(g), grain length (cm),
grain width (cm), grain shape index, grain yield
plant! (g), biological yield plant’ (g) and harvest
index. Five random plants/replication/variety were
tagged for recording observations. Mean value was
used for calculating the genotypic and phenotypic
variance Johnson et al. (1955). The heritability
and other variability parameters were estimated
as per Burton and Devane (1953). Genotypic and
Phenotypic correlation coefficient were estimated
following the method of Al-Jibouri et al. (1958).
The path analysis was done as per the procedure
suggested by Dewey and Lu (1959).

RESULTS AND DISCUSSION

Analysis of variance (Table 1) for all the characters
studied showed significantly differences among
the entries. Genotypic variation between varieties
or population is the expression of their genetic
differences and phenotypic variation is the result
of interaction between genetic differences and
environment. In all cases phenotypic variance
was higher than genotypic variance indicating the
polygenic nature of the characters under study
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and also the involvement of additive genes in the
control of the characters. The difference between
the phenotypic and genotypic variance was for
biological yield plant”, grain yield plant' and
plant height was high which indicates that these
character are highly influenced by environment.
The moderate value of phenotypic and genotypic
variance difference was reported for leaf blade
length, flag leaf length, days to maturity, days to
50%flowering, number of effective tillers plant™
shows that these characters are not much influenced
by environment. The very close value of phenotypic
and genotypic variance was reported for flag leaf
width, 100-grain weight, grain length, grain width,
leaf width, grain shape index and panicle length,
indicates that these characters can be considered
as stable character. The low level of genotypic
variance was reported for grain width, grain length,
leaf blade width, flag leaf width, grain shape index
and 100-grain weight is the indication of unstable
nature of these characters. Similar kind of result on
phenotypic and genotypic variation variance have
earlier been reported by Kishor et al. (2008).

The phenotypic coefficient of variation measure
total relative variability due to genotypic and
environmental variability, where as the genotypic
coefficient variation provides a measure to
compare the genetic variability present in various
quantitative characters. The highest phenotypic
coefficient of variation (PCV) was recorded for
biological yield plant® (43.19) followed by grain
yield plant™ (35.746), 100-grain weight (28.410), pant
height (25.428), number of effective tillers plant-1
(23.393) and harvest index (21.373) (Table 2). The
highest genotypic coefficient of variation (GCV)
was recorded for biological yield plant? (37.617)
followed by grain yield plant™ (31.372), 100-grain
weight (28.397), plant height (25.158) and number of
effective tillers (20.284) (Table 2). PCV were higher
in all the cases when compared to GCV showing
the different levels of influences of environmental
factors on the expression of the character under
study. The high value of phenotypic and genotypic
coefficient of variation indicating the existence of
high amount of variability for these traits. Similar
result was also reported by Ganesan et al. (1995),
Mruthunjaya et al. (1995), Manonmani et al. (1996).
Shivani et al. (2000) and Kishor et al. (2008).
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100-grain weight had highest heritability (99.906)
followed by grain length (98.669), grain width
(98.578), grain shape index (98.129), plant height
(97.890), days to maturity (97.778), days to 50%
flowering (97.626), flag leaf width (95.659) (Table
2). The high heritability of the above characters
indicates that these characters are negligible or
low influenced by environment. Only estimates
of heritability is not much useful for selection of
the best individuals because, it includes the effect
of both additive gene as well as non-additive
gene. High genetic advance occurs only due to
additive gene action (Panse 1957). The heritability
estimates coupled with the genetic advance would
be more useful than heritability alone for selection
of best individual (Kishor et al. 2008). The highest
genetic advance as percentage of mean observed
for biological yield (67.491) followed by 100-grain
weight (58.470), grain yield plant (56.718), plant
height (51.276), number of effective tillers plant”
(36.230), leaf blade width (34.913), grain length
(30.613) and flag leaf width (30.077) (Table 2). After
consideration of both genetic heritability and genetic
advance it was observed that leaf blade width,
number of effective tillers plant’, Plant height,
biological yield plant® and grain yield plant” is the
suitable traits for direct selection of best individuals.
This finding is in general agreement with those
recorded by Rema Bai et al. (1992), Kishor et al.
(2008) and Verma et al. (2010).

The correlation coefficient provides a measure
of association between characters and gives an
indication of characters that may be useful as
an indicator of the most important ones under
consideration. Further, the correlation studies at
different levels provide the clear understanding
about the contribution of characters in respect of
establishing the association by genetic and non-
genetic factors. Both genotypic and phenotypic
correlations among and between pairs of agronomic
traits provide scope for indirect selection in
a crop breeding program (Pavan et al. 2011;
Patil et al. 2016). The higher order of correlation
between any two attributes arises mainly due
to linkage, the correlation in positive direction
will considerably accelerate the rate of genetic
improvement in correlated characteristics on
exercising selection. In the present investigation the
genotypic correlation coefficient were, in general
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higher than the phenotypic correlation (Table 3) and
thus suggest that observed relationships among the
characters were due to genetic factors. Grain yield
plant™ indicated highly significant and positive
association with biological yield plant™. The days to
maturity, days to 50% flowering, leaf blade width,
flag leaf width, number of effective tillers plant’,
showed positive and significant association both
at phenotypic and genotypic level except number
of number of effective tillers plant” which shows
non-significant but positive association at genetic
level. Besides these leaf blade length, panicle length,
plant height, flag leaf length, 100-grain weight,
grain weight and grain length showed positive
but weak association with grain yield plant* both
at phenotypic and genotypic level. This findings
are comparable to the earlier findings reported by
Chaturvedi et al. (2008), Kishor et al. (2008) and
Promin et al. (2010).

The dependent but variable grain yield was a result
of interaction between component traits, which are
either positively or negatively associated with each
other. The total correlations are insufficient to explain
true association for an effective manipulation of
characters. Path coefficient analysis, being free from
physical unit, furnishes a method for separating
out correlation coefficient into measures of the
direct and indirect effects and shows the relative
importance of the causal factors involved. The path
analysis (Table 4) revealed that at phenotypic level
100-grain weight has highest positive and direct
effect on grain yield plant” followed by days to
maturity, flag leaf width, number of effective tillers
plant’, panicle length, harvest index, flag leaf
length, grain shape index and biological yield plant’
but grain length, leaf blade length, leaf blade width,
days to 50% flowering, plant height and grain width
shows negative direct effect on grain yield plant?!
at phenotypic level. 100-grain weight has highest
positive and direct effect on grain yield plant™ at
genetic level followed by number of effective tillers
plant’, leaf blade width, days to maturity, harvest
index, days to 50% flowering, plant height, and
flag leaf length shows positive and direct effect on
grain yield plant?, whereas grain length, leaf blade
length, panicle length, biological yield plant?, grain
width, grain shape index and flag leaf width show
negative and direct effect on grain yield plant™ at
genetic level. The findings of present study are
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in accordance with the findings of Sarwagi et al.
(2000), Chaturvedi et al. (2008), Kishor et al. (2008)
and Ashok et al. (2016). 100-grain weight, number
of effective tillers plant”, leaf blade width, harvest
index, days to 50% flowering and plant height had
high genotypic effect than phenotypic effect on
grain yield plant’, indicating that environmental
factors pertaining to the expression of these traits
had a suppressing effect. The phenotypic residual
effects is 0.399 indicating about some other factors
which affecting grain yield plant' was not analysed
in present study. The genetic residual effect is 0.126
indicates that the traits under study are sufficient to
account variability in grain yield plant™. The result
of phenotypic residual effect and genotypic residual
effect clearly indicating that environmental factor
has important role on grain yield plant”.

The result of present study suggest that leaf blade

width, number of effective tillers plant’, days to
maturity and 100-grain weight are most important
characters which mainly effects the grain yield
plant!. Therefore, the most emphasis should be
given on these characters for selection of parental
lines from locally adapted rice varieties of Bihar
for high yielding variety, which should be suitable
according to the climatic condition of Bihar.
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