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Abstract

The experiment was conducted to work out the correlation and path coefficient effects of their various attributes on
grain yield in rice with 110 genotypes (aromatic and non-aromatic rice) along with three check varieties viz., Sarjoo
52, FL 478 and CSR 10 of rice. The grain yield per plant exhibited a highly significant and positive correlation with
biological yield per plant (0.8993), followed by spikelets per panicle (0.5563), grains per panicle (0.5522), panicle length
(0.4187), flag leaf area(0.3844) and leaf nitrogen (0.3187), while significant and positive correlation was recorded with
spikelets fertility (0.1765). The highest positive direct effect on grain yield per plant was exerted by biological yield
per plant (1.1186) followed by the harvest index (0.4738). Therefore, these characters emerged as most important

interrelationships of grain yield in rice.
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INTRODUCTION

Rice is the most important staple food crop of the world
and major source of calories for more than half of the
global population. Rice, being the staple food for more
than 70 per cent of our national population and source
of livelihood for 120-150 million rural households, is
backbone to the Indian Agriculture.

Thus, the development of improved high yielding pure line
and hybrid rice varieties suitable for adverse condition
(salt affected soil) would be an important strategy to meet
this challenge in context of production and productivity
in sodic soil. Utter Pradesh inland salinity areas are
mainly concentrated in Raibareilly, Azamgarh, Sultanpur,
Ayodhya, Lucknow, Unnao and Pratapgarh districts.

The knowledge of factors responsible for high yields has
been rendered difficult since yield is a complex character
that manifests through multiplicative interactions of other
characters known as yield components (Grafius, 1959).
For rational approach in breeding for higher yield, several
workers emphasized the use of component approach
for successful breeding programme (Moll et al., 1962,

Bhatt, 1970). Therefore, the identification of important
yield contributing characters, out of numerous plant
traits, is necessary because it would be impossible and
impractical to concentrate and work on improving many
characters at a time. The correlation and path coefficient
analysis help us in identification of important yield
contributing characters. The coefficient of correlation
expresses association between two variables, but tells us
nothing about the causal relations of variables, i.e., which
variable is dependent and which is independent.
Therefore, the study of path-coefficients is necessary.
Path-coefficient is simply a standardized partial
regression coefficient, which splits the correlation
coefficient into the measures of direct and indirect
effects. It also estimates residual effects. Path analysis
clearly indicates the relative importance of different yield
components so that one may identify the most important
yield components.

Salt affected areas have increased day by day because of
excessive use of irrigation water with improper drainage
coupled with the poor quality irrigation water. The salt
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tolerant rice varieties are sparse and for the development
of high yielding pure line and hybrid varieties in rice,
the information on various genetic aspects in respect to
important plant characters is essential for planning and
execution of a successful breeding programme. The
understanding of genetic architecture and direct and
indirect selection parameters of agronomically important
traits helps in deciding the type of variety to be developed
and the breeding methodology to be followed in a
particular growing situation. In order to develop high yield
pure line rice varieties, it is essential to screen germplasm
lines for gene action, combining ability and nature and
magnitude of heterosis for different characters which is
prerequisite for identification of potential rice varieties for
the adverse soil conditionsAlthough, the information on
the above aspects in rice is available, but most of these
studies are based on irrigated and normal soil conditions
and literature based on salinity conditions are meagre.

MATERIALS AND METHOD

The study was designed to work out the status of
association for different grain yield traits on grain yield per
plant among 110 genotypes of rice incuding non-aromatic
varieties along with three check varieties ., Sarjoo 52,
FL 478 and CSR 10. Field experiment was conducted
during Kharif, 2018 at the Main Experimental Station of
A.N.D. University of Agriculture & Technology, Narendra
Nagar (Kumarganj), Ayodhya, India.. The experiment
was laid out in augmented design. The observation were
recorded on sixteen different grain yield traits viz., days
to 50% flowering, chlorophyll content, leaf nitrogen, leaf
temperature, flag leaf area (cm), plant height (cm), panicle
bearing tillers per plant, panicle length(cm), spikelets per
panicle, grains per panicle, spikelet fertility (%), biological
yield per plant (g), harvest-index (%),L:B ratio, 1000-
grain weight (g) and grain yield per plant (g). Correlation
coefficients were estimated as suggested by Searle, 1961
and path-coefficient analysis by Dewey and Lu, 1959.

RESULTS AND DISCUSSION

The estimates of simple correlation coefficients computed
between sixteen characters under study are presented in
Table 1 and 2.

The grain yield per plant exhibited a highly significant and
positive correlation with biological yield per plant (0.8993),
followed by spikelets per panicle (0.5563), grains per
panicle (0.5522), panicle length (0.4187), flag leaf
area(0.3844) and leaf nitrogen (0.3187), while significant
and positive correlation was recorded with spikelets
fertility (0.1765). Positive correlation was also recorded
between grain yield per plant and leaf temperature
(0.2719), chlorophyll content (0.1375), 1000-grain weight
(0.0995), harvest index (0.0875) L/B ratio (0.0702) and
panicle bearing tillers per plant (0.0527). On the other
hand, negative correlation was recorded between grain
yield per plant and plant height (-0.1696). Therefore, these
(biological yield per plant, spikelets per panicle, grains per
panicle, panicle length, flag leaf area, and leaf nitrogen)

characters emerged as most important associates of
grain yield in rice. The strong positive association of grain
yield with the characters mentioned above has also being
reported in rice by earlier workers (Sarawgi et al., 1997;
Chaudhary and Motiramani, 2003; Qamar et al., 2005;
Ramkrishnan et al., 2006; Kishore et al., 2007; Babar et
al. 2009; Jayasudha and Sharma 2010; Rahman et al.
2011; Bhadru et al. 2011; Maji and Shaibu 2012; Ahamed
etal. 2014; Sakina et al. 2015; Sritama et al., 2015; Kumar
et al. 2018; Prakash et al. 2018).

Days to 50% flowering showed positive and highly
significant correlation with spikelets per panicle (0.2627),
plant height (0.2552), leaf temperature (0.2533), flag
leaf area (0.2409) and grains per panicle (0.2191), while
positive and significant association with grain yield per
plant (0.2045) and panicle length (0.1877). Significant
and negative correlation was recorded with chlorophyll
content (-0.2089).

Highly significant and negative correlation was recorded
with flagleafarea (-0.2623), while significantand negative
correlation was recorded with days to 50% flowering
(-0.2089). Panicle bearing tillers per plant showed positive
correlation with panicle length (0.1250), chlorophyll
content (0.0948), spikelet fertility (0.0542), grain yield
per plant (0.0527), grains per panicle (0.0524).

Panicle length showed a positive and highly significant
correlation with flag leaf area (0.5519), spikelets per
panicle (0.5324), biological yield per plant (0.5059),
grains per panicle (0.4916), grains yield per plant (0.4187),
leaf nitrogen (3509), harvest index (0.3143) and positive
and significant association with days to 50% flowering
(0.1877), while negative correlation was recorded with
chlorophyll content (-0.0885).

Spikelets per panicle showed positive and highly
significant correlation with grains per panicle (0.9770),
biological yield per plant (0.6074), grain yield per
plant (0.5563), panicle length (0.5324), flag leaf area
(0.4749), harvest index (0.3127), days to 50% flowering
(0.2627), while positive and significant association with
spikelet fertility (0.2023 and 1000- grain weight (0.1985).
Negative correlation was recorded with plant height
(-0.0392). Grains per panicle showed positive and highly
significant correlation with spikelets per panicle (0.9770),
biological yield per plant (0.6040), grain yield per plant
(0.5522), panicle length (0.4916), flag leaf area (0.4469),
spikelet fertility (3992), leaf nitrogen (0.3898), harvest
index (0.3080), days to 50% flowering (0.2191). Highly
significant and negative correlation was recorded with
plant height (-0.0168).

Spikelet fertility showed a positive and highly significant
correlation with grains per panicle (0.3992), while positive
and significant association with spikelets per panicle
(0.2023), biological yield per plant (0.1893) and grain
yield per plant (0.0.1765).
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Biological yield per plant showed a positive and highly
significant correlation with the grain yield per plant
(0.8993), spikelets per panicle (0.0.6074), grains per
panicle (0.6040), panicle length (0.5059), flag leaf area
(0.4288), leaf nitrogen (0.3801), leaf temperature (0.2425),
while positive and significant association with spikelet
fertility (0.1893). Significant and negative correlation was
recorded with harvest index (-0.4980).

Harvest index showed a positive and highly significant
correlation with panicle length (0.3143), spikelets per
panicle (0.3127), grains per panicle (0.3080), while
negative and highly significant correlation with flag leaf
area (-0.2358), leaf nitrogen (-0.2313).

L:B ratio showed a positive correlation with grain yield
per plant (0.0702) and panicle bearing tillers per plant
(0.0983).

Thousand grain weight showed positive and highly
significant correlation with leaf nitrogen (0.3082), flag leaf
area (0.2163), while positive and significant association
with grains per panicle (0.2085) and spikelets per panicle
(0.1985). Positive correlation was recorded with grain
yield per plant (0.0995). The similar finding have also
been reported by Sarawgi et al., 1997; Chaudhary and
Motiramani, 2003; Zahid et al., 2006; Kishore et al., 2007;
Babar et al. 2009; Jayasudha and Sharma 2010; Rahman
et al. 2011; Bhadru et al. 2011; Maji and Shaibu 2012;
Ahamed et al. 2014; Sakina et al. 2015; Sritama et al.,
2015; Kumar et al. 2018; Prakash et al. 2018).

Days to 50% flowering, plant height, flag leaf area and
panicle length had very high positive correlations with each
other. This indicated that the taller genotypes possessed
a greater flag leaf area and panicle length besides having
late flowering. The positive associations between these
characters have also been reported by Janardanam et
al. (2002). Similarly, spikelets per panicle were strongly
correlated with plant height and panicle length.

The direct and indirect effects of 16 characters on grain
yield per plant estimated by path coefficient analysis using
simple correlations are given in Table 3 and 4.

The highest positive direct effect on grain yield per plant
was exerted by biological yield per plant (1.1186) followed
by harvest index (0.4738). The direct effects of remaining
thirteen characters were too low to be considered
important. These characters have also been identified as
major direct contributors towards grain yield by Sarawgi
et al. (1997) and Mishra and Verma (2002).

Biological yield per plant exhibited high order of positive
indirect effects on grain yield per plant via spikelets per
panicle (0.6794), grains per panicle (0.6757), panicle
length (0.5659), flag leaf area (0.4797), leaf nitrogen
(0.4252), leaf temperature (0.2712) and days to 50 %

flowering (0.2318). In contrast, high order of negative
indirect effects were extended by biological yield per plant
on grain yield per plant via harvest index (-0.5570), plant
height (-0.1786), L:B ratio (-0.0365) and panicle bearing
tiller per plant (-0.0234).

Harvest—index exhibited a high order of positive indirect
effect on grain yield per plant via panicle length (0.1489),
spikelets per panicle (0.1481) and grains per panicle
(0.1459). The rest of the estimates of indirect effects
obtained in path analysis were negligible. The estimate
of residual factors (0.1281) obtained in path analysis was
low. Janardanam et al. (2002), Mahto et al. (2003), Qamar
et al. (2005), Patil and Sarawgi (2006), Zahid et al. (2006),
Kishore et al. (2007), Babar et al. (2009), Jayasudha and
Sharma (2010), Rahman et al. (2011), Bhadru et al. (2011),
Maji and Shaibu (2012), Ahamed et al. (2014), Sakina
et al. (2015), Sritama et al.( 2015), Kumar et al. (2018),
Prakash et al. (2018) have also identified biological yield
and harvest-index as important direct and indirect yield
contributing characters. The indirect effects of remaining
characters were too low to be considered important.

In the present study, path analysis identified biological
yield per plant followed by harvest-index as most
important direct as well as indirect yield contributing traits
or components which merit due consideration at time
of devising selection strategy aimed at developing high
yielding varieties in rice.

In contrary to most of the previous reports in rice ,
comparatively small proportion of direct and indirect
effects of different characters attained high order values
in the present study. Majority of the estimates of direct and
indirect effects were too low. This may be attributed to the
presence of very high genetic variability and diversity in
the fairly large number of germplasm lines. The existence
of different character combinations in diverse germplasm
lines might have led to different types of character
association in different lines. Thus, the presence of
several contrasting types of character associations or
inter-relationships might have resulted into cancellation of
contrasting associations by each other ultimately leading
to lowering of the net impact or effect.

In the present study, majority of the significant estimates
of correlations between yield and yield components were
positive in nature which represents highly favorable
situation because the selection practiced for improving
these traits individually or simultaneously would bring
improvement in others due to correlated response. This
suggested that the selection would be quite efficient in
improving the yield and yield components in context of
germplasm collections evaluated.

Path analysis identified biological yield per plant followed
by harvest-index as mostimportantdirectas well asindirect
yield contributing trait which merit due consideration at
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time of devising selection strategy aimed at developing
high yielding varieties in rice in both experiments. Thus,
the presence of several contrasting types of character
associations or inter-relationships might have resulted
into cancellation of contrasting associations by each other
ultimately leading to lowering of the net impact or effect.
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