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Abstract: Correlation studies indicated that for improvement in rice grain yield, the intensive selection on the
positive side should be made for grains per panicle and spikelet fertilitysince these traits showed significantly
positive correlation with seed yield and also among themselves. Panicles per plant, panicle length and grain
weight though had positively non-significant correlation with grain yield also be utilized for improvement of
yield. Partioning through path coefficient analysis revealed that grains per panicle played an important role in
the improvement of grain yield in rice.
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INTRODUCTION

Rice is the most important food crop, as over half of
the world population consumes rice as their principal
source of nourishment. In India, the total area under rice
is 42.17 million hectares which accounts for 33.3 per cent
of the total food crop area and the rice production was
88.5 million tonnes during 2001[8]. Grain yield is a
complex polygenic quantitative trait, greatly affected by
environment. Hence, selection of superior genotypes
based on yield as such is not effective. Selection has to be
made for the components of grain yield. The association
of plant characters and yield thus assumes special
importance in formulation of selection criteria for yield.

MATERIALS AND METHODS

The experimental material comprising of ten
hybrids and their fourteen parents were raised in
randomized block design in three replications during
kharif 2003, at Agricultural College and Research
Institute, Killikulam. The plant to plant and row to row
spacingwas maintained at 15 and 20 cm respectively. Ten
competitive plants were selected at random from each
genotype in each replication. The data were recorded on
days to 50 percent flowering, plant height, panicle
exertion, flag leaf area, panicles per plant, panicle
length, grains per panicle, spikelet fertility, kernel length,
kernel L/B ratio, 1000 grain weight and grain yield per
plant. The phenotypic and genotypic correlation
coefficients were worked out according to the
procedures suggested by Al-Jibouri et al.,[1] using
variance and covariance components. Path coefficient
analysis was utilized to partitioning the genotypic
correlation coefficient into direct and indirect effects
as per Dewey and Lu[3].

RESULTS AND DISCUSSION

Yield is a complex trait controlled by many genes.
Selection of parents based on yield alone often
misleading. Hence, the knowledge about relationship
between yield and its contributing characters is needed for
an efficient selection strategy. In the present study, pollen
fertility, grains per panicle and spikelet fertility exhibited
positive and significant correlation with yield. Similar
results were reported by Thirumeni and Subramanian[7].

The information on the inter association among the
yield components showed the nature and extent of
relationship with each other. This will help in the
simultaneous improvement of different characters along
with yield in breeding programme.

In the present study, days to flowering had positive
correlation with plant height, flag leaf area, kernel length,
L/B ratio and grain weight. Similar findings were reported
by Kennedy and Rangasamy[5] and also it had negative
correlation with pollen fertility, panicle exertion, panicles
per plant and spikelet fertility[7]. It also exhibit negative
correlation with panicle length and grains per panicle.
Yolanda and Das also reported similar results in their
experiment during 1995.

Pollen fertility had significantly positive correlation
with panicles per plant and panicle length and grain
weight. It also exhibits positive correlation with grains per
panicle, spikelet fertility and grain weight. The plant
height exhibited significantly positive correlation with
flag leaf area and grain weight and also it had negative
correlation with panicles per plant, grains per panicle and
spikelet fertility[7].

The trait, panicles per plant expresses significantly
negative correlation with kernel L/B ratio and also
positively correlated with panicle length, kernel length
and grain weight as per the earlier report by Ganesan[4].
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Table 1: Genotypic correlation coefficients between different traits in rice
Days to Pollen Plant Panicle Flag Panicles Panicle Grains per Spikelet Kernel L/B Grain Grain yield

Characters flowering fertility height exertion leaf area per plant length panicle fertility length ratio weight per plant
Days to flowering -0.261 0.327 -0.091 0.058 -0.297 -0.017 -0.134 -0.084 0.182 0.292 0.071 -0.102
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Pollen fertility 0.280 -0.176 0.200 0.404* 0.556** 0.163 0.127 -0.080 -0.348 0.454* 0.512*
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Plant height 0.093 0.566** -0.260 0.267 -0.213 -0.060 0.233 0.279 0.416* -0.078
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Panicle exsertion 0.314 -0.214 0.027 -0.030 0.031 0.113 0.172 0.178 -0.170
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Flag leaf area -0.275 0.354 -0.096 -0.053 0.168 -0.014 0.279 -0.020
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Panicles per plant 0.364 -0.217 -0.321 0.002 -0.447* 0.337 0.108
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Panicle length -0.080 -0.193 0.178 -0.022 0.443* 0.154
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Grains per panicle 0.642** -0.405* -0.299 -0.261 0.714**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Spikelet fertility -0.455* -0.229 -0.111 0.607**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Kernel length 0.391 0.233 -0.272
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L/B ratio -0.046 -0.325
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Grain weight 0.091
*, ** Significant at 5% and 1% respectively

Table 2: Path analysis of yield component traits on grain yield.
Genotypic
correlation

Days to Pollen Plant Panicle Flag Panicles Panicle Grains Spikelet Kernel L/B Grain coefficient
Characters flowering fertility height exsertion leaf area per plant length per panicle fertility length ratio weight with yield
Days to flowering 0.174 -0.098 -0.062 0.011 0.015 -0.122 0.003 -0.081 -0.033 0.014 0.075 0.004 -0.102
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Pollen fertility -0.045 0.373 -0.053 0.021 0.052 0.166 -0.082 0.098 0.050 -0.006 -0.089 0.026 0.512*
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Plant heigh 0.057 0.104 -0.189 -0.011 0.146 -0.107 -0.039 -0.128 -0.024 0.018 0.071 0.024 -0.078
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Panicle exsertion -0.016 -0.066 -0.018 -0..117 0.081 -0.088 -0.004 -0.018 0.012 0.009 0.044 0.010 -0.170
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Flag leaf area 0.010 0.075 -0.107 -0.037 0.258 -0.114 -0.052 -0.058 -0.021 0.013 -0.004 0.016 -0.020
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Panicles per plant -0.051 0.151 0.049 0.025 -0.071 0.412 -0.054 -0.131 -0.127 0.000 -0.114 0.020 0.108
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Panicle length -0.003 0.208 -0.050 -0.003 0.091 -0.148 -0.148 -0.048 -0.076 0.014 -0.006 0.026 0.154
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Grains per panicle -0.023 0.061 0.040 0.003 -0.025 0.012 0.012 0.604 0.254 -0.031 -0.076 -0.015 0.714**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Spikelet fertility -0.015 0.048 0.011 -0.004 -0.014 0.029 0.029 0.387 0.396 -0.035 0.058 -0.006 0.607**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Kernel length 0.032 -0.030 -0.044 -0.013 0.043 -0.026 -0.026 -0.245 -0.180 0.077 0.100 0.014 -0.272
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L/B ratio 0.051 -0.130 -0.053 -0.020 -0.004 0.003 0.003 -0.180 -0.090 0.030 0.255 -0.003 -0.325
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Grain weight 0.012 0.170 -0.079 -0.021 0.072 -0.066 -0.066 -0.158 -0.044 0.018 -0.012 0.058 0.091
Residual = 0.1, Diagonal values represents the direct effect

Grains per panicle exhibited significantly positive
correlation with spikelet fertility and also exhibit
significantly negative correlation with kernel length.
Panicle length showed positive correlation with kernel
length and positively significant with grain weight[9].
Hence, intensive selection on the positive side of grains
per panicle, spikelet fertility and pollen fertility since
these characters showed positive correlation with grain
yield per plant (Table 1).

Path coefficient analysis permits a thorough
understanding of contribution of various characters by
partitioning the correlation coefficient into components of
direct and indirect effects. The different yield contributing
traits like grains per panicle, panicles per plant, spikelet

fertility and kernel length had high direct effect on seed
yield. Similar report was given by Begali et al.,[2]. The
high indirect effect of panicle length through pollen
fertility on grain yield was observed. The moderate
indirect effect of panicles per plant through pollen
fertility, plant height through flag leaf area, grain weight
through pollen fertility and kernel length through
kernel L/B ratio was recorded and were in line with
Sundaram[6].

In conclusion, grains per panicle was the foremost
factor responsible for grain yield followed by spikelet
fertility. Thus selection based on grains per panicle should
be preferable in the genotypes to set high yielding types
(Table 2).
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