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ABSTRACT

              This study performed to determine the association between yield and yield components in eight

rice genotypes (Oryza sativa L.) under saline conditions. The results indicated that the traits panicle length,
number of filled grains per panicle and  panicle weight correlated significantly with grain yield,  while grain yield
was negatively correlated with Na+/K+ ratio and Standard Evaluation Score for visual salt injury. Path coefficient
analysis revealed that grain yield was associated with number of tillers per plant, number of filled grains per panicle
and harvest index with positive direct effects  under stressed situation. Information obtained in this study revealed
that the traits, number of filled grains per panicle and number of tillers per plant could be used as selection criteria
for improvement of grain yield under saline soil conditions.
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Rice (Oryza sativa L.) is the most
important staple food crop of the world because of
being the major source of calories of more than
half of the total global population. More than 90%
of the world’s rice is grown and consumed in Asia,
known as rice bowl of the world, where 60% of
the earth’s people and two third of world’s poor
live (Khush and Virk, 2000). In India most of the
research bounded for irrigated and non-stress
environments while a huge fraction of land under
rice in country is salt affected, but the prospective
for productivity gains in such areas has not been
exploited. Rice is one of the most suitable crops
for saline soil, though it is considered moderately
sensitive to salinity. The common practice is to
cultivate rice with elevated level of salt tolerance
on salt affected marginal lands. Today, the most
economic and sustained way to overcome the
problems of food scarcity and salt stress is to
develop salt tolerant varieties. Salinity affects rice
growth in varying degrees at all stages starting from
germination to maturation (Manneh, 2004).

Selection of promising genotypes in a
breeding programme is based on various criteria,
most importantly final crop yield and its quality. The
knowledge of association of yield component traits

with yield  and salt tolerant physiological traits under
with yield under salt stressed environment will be
helpful in selection of salt tolerant genotypes and
improvement of rice yield. Correlation coefficient
is a statistical measure, which is used to find out
the degree (strength) and direction of relationship
between two or more variables. The association
between two variables, which can be directly
observed, is termed as phenotypic correlation. It
includes both genotypic and environmental effects.
Genotypic correlation may be either due to
pleiotropy action of genes or due to linkage or more
likely both (Falconer, 1989). The pleiotropy or
linkage may involve two desirable traits or one
desirable and one undesirable trait. The first
situation enhances the genetic improvement,
whereas the second hinders the progress. The
coefficient of correlation expresses association
between two variables but tells us nothing about
the causal relations of variables. Path-coefficient
analysis reveals relative importance of yield-
contributing characters thus, is useful in indirect
selection. Keeping the above aspects, present
experiment intended to construct selection criteria
for rice yield improvement under salt stress
environments.



MATERIAL AND METHODS
In the present investigation eight genotypes

viz., RPBio-226, Swarna (Susceptible), CSR-27,
CSR-30, CST-7-1(moderately tolerant),
CSRC(S)7-1-4, SR26-B, and CSRC(S)5-2-2-5
(Tolerant) were selected based on their reaction to
salinity tolerance  and were  evaluated during kharif,
2010 under salt affected soils of Agricultural
Research Station, Machilipatnam. 30 days old
seedlings   were transplanted in the main field having
electrical conductivity of 7.9 dS/m  and pH of 7.7
following  randomized block design with three
replications. The recommended agronomic and plant
protection measures were adopted in conducting
the experiment.

Statistical analysis
Genotypic and phenotypic correlation

coefficients were calculated among 14 traits  using
the formulae suggested by Al-Jibouri et al. (1958)
and their significance was tested by using the ‘r’
table values (Fisher and Yates, 1963) at (n-2)
degrees of freedom, where ‘n’ denotes the number
of treatments used in the calculation. To estimate
the direct and indirect effects of the component traits
on the yield, the statistical tool employed was path
coefficient analysis as suggested by Wright (1921)
and illustrated by Dewey and Lu (1959). The path
coefficients were obtained by solving the ‘p’ normal
equations following the matrix method given by
Singh and Chowdhary (1985).

RESULTS AND DISCUSSION
                 The grain yield or economic yield in
almost all the crops, is referred to as super character
which results from the multiplicative interactions of
several other characters that are termed as yield
components. Thus, genetic architecture of grain
yield is based on the balance or overall net effect
produced by various yield components directly or
indirectly by interacting with one another. Therefore,
identification of important yield components and
information about their association with yield and
also with each other is very useful for developing
efficient breeding strategy for evolving high yielding
varieties. In this respect, the correlation coefficient
which provides symmetrical measurement of degree
of association between two variables or characters
help  in understanding the nature and magnitude of
association among yield and yield components.

                 The genotypic correlation coefficients
between different characters were generally similar
in sign or nature to the corresponding phenotypic
correlation coefficients in the experiment. The
estimates of genotypic correlation coefficients
showed close parallelism in direction with their
corresponding phenotypic correlation coefficients.
However, genotypic correlations were higher in
magnitude than the corresponding phenotypic
correlations. The occurrence of higher estimates
of genotypic correlations than the corresponding
phenotypic correlations between yield and yield
components in rice has also been reported by Reddy
et al. (1997).

Correlation between grain yield and other
attributes

In the present study, Panicle length
(0.8321) registered highest positive significant
genotypic association with grain yield followed by
number of filled grains per  panicle (0.7841),  panicle
weight (0.7507), spikelet fertility per cent (0.7475),
harvest index (0.7320), SPAD chlorophyll meter
readings (0.6178), number of tillers per plant
(0.5882) and number of productive tillers per plant
(0.4373) in the decreasing order of magnitude
(Table 1). Similar findings were reported by
Thirumeni and Subramanian (1999), Natarajan et
al. (2005b) and Seetharam et al. (2009) for number
of tillers per plant. While,   Ravindra Babu (1996)
and Chandra et al. (2009) also observed significant
positive association between grain yield and number
of productive tillers per plant under saline soil
conditions.  Babu et al. (2006) for panicle length
and Seetharam et al. (2009) for panicle weight
reported similar type of positive association with
grain yield.  Further, Sajjad (1990), Buu and Tuan
(1991), Natarajan et al. (2005) and Chandra et al.
(2009) for number of filled grains panicle-1;
Seetharam et al. (2009) for spikelet fertility;
Natarajan et al. (2005) and Chandra et al. (2009)
for 1000-grain weight ; Sajjad (1990) and Balan et
al. (1999) for harvest index revealed strong positive
association with grain yield under similar soil
environment.  In accordance to the current findings,
Gregorio et al. (1997) reported strong negative
association between Standard Evaluation score
(SES) for visual damage symptoms and  grain yield.
Similarly, Asch et al. (2000) also observed that
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Na+/K+ ratio strongly associated with grain yield
but in the negative direction.

From the above discussion it was clear that,
panicle length, number of filled grains per   panicle,
panicle weight, spikelet fertility per cent and harvest
index would help to improve the grain yield coupled
with salt tolerance in rice, because these traits had
positive association with grain yield. Similarly,
selecting the plants with low Na+/K+ ratio and SES
for visual salt injury symptoms would help for yield
improvement along with salt tolerance, since, these
traits had negative association with grain yield.

Direct effects of different yield components
on yield:
            Correlation studies permit only a measure
of relationship between two traits. The actual
contribution of an attribute and its influence through
other characters could be arrived at only by way
of partitioning the genotypic correlation coefficient
into direct and indirect effects by path coefficient
analysis. This will be very much helpful in giving
due weightage to important yield attributes under
selection process. In the present study, path
coefficient analysis was performed   among eight
parents for grain yield and physiological attributes
were furnished in table 2.

Among the yield attributes, the trait number
of tillers per plant (0.9493) had the highest positive
direct effect followed by number of filled grains
per panicle (0.4045), panicle weight (0.3566), plant
height (0.3313). While the direct effects of harvest
index (0.2252) were moderate and it was low for
panicle length (0.1439). Conversely, highest
negative direct effects were exerted on grain yield
by productive tillers per plant (-0.7690) followed
by days to 50 per cent flowering (-2464) and
spikelet fertility per cent (-0.2988). Similarly, the
direct effects of component traits on grain yield
were reported earlier by Deepa Sankar et al. (2006)
for panicle length, Chitra et al. (2005) for harvest
index, Mohana Krishna et al. (2009) for number of
grains per panicle and Reddy et al. (1997) for plant
height. Thus, direct selection for these traits will be
rewarding for yield improvement under saline soils.

Similar results were found for number of
grains per  panicle by Choudhury and Das (1998),
Yogameenakshi et al. (2004) and Panwar et al.

(2007) and for test-weight by Suman et al. (2006),
Bhattacharyya et al. (2007), Habib et al. (2007)
and Kole et al. (2008). Individual plants with more
number of tillers per  plant and number of filled
grains  per panicle with higher panicle weight have
to be selected in the segregating generations for
further improvement of rice under saline condition.
             Commencing the experimental findings it
could be accomplished that grain yield per plant
exhibited a very strong positive association with
panicle length, number of filled grains per  panicle,
panicle weight, spikelet fertility per cent, harvest
index at phenotypic and genotypic level which
indicated that these traits were the strongest
associates of grain yield per plant. However,
significant negative correlation was observed in
case of Na+/K+ ratio and SES for visual salt injury
symptoms.  The genetic reasons for this type of
negative association may be linkage or pleiotropy.
Path analysis identified that number of filled grains
per  panicle  and number of tillers per plant as major
direct contributors to grain yield. Thus a genotype
with higher number of filled grains per panicle could
be either selected from existing genotypes or
evolved by breeding program for genetic
improvement of yield in rice under saline soil
conditions.
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