Crop Improvement

Oryza Vol. 44. No.2, 2007 (115-120)

Correlation and path analysis of yield and yield components in

transplanted rice

L. L. Panwar* and Mashiat Ali

Agricultural Research Station, Ummedganj, P. O. Box - 7, GPO — Nayapura, Kota — 324 001, Rajasthan, India

ABSTRACT

The association among yield components, their direct and indirect influence on grain yield was investigated
in 47 genotypes of rice including 16 local basmati varieties and 31 high yielding varieties / advanced lines
under two sowing dates. Grain yield plant? had significant positive association with grain yield panicle?,
harvest index, filled grains panicle?, biological yield plant?, primary branch number panicle?, productive
tillers plant? and secondary branch number panicle?in both the environments. Path coefficient analysis
revealed that grain yield panicle?® had the highest direct effect on grain yield plant? in both the environments,
followed by harvest index, biological yield plant™ and productivetillers plant?, suggesting that the improvement
in grain yield could be efficient, if the selection is based on these component characters.
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Theexpression of grainyield dependsupontheinterplay
of a number of complex component attributes.
Knowledge of correlation between grainyield and other
charactersishelpful in selection of suitable plant type.
When more charactersareincludedin correl ation studly,
the association become complex. In such situations,
selection on the basis of direct and indirect effectsis
much more useful than selection for yield per se.
Hence, the present investigation was undertaken to
study the association among grain yield and its
component characters along with the nature and extent
of direct and indirect effects of yield components on
thegrainyieldintransplanted rice.

MATERIALS AND METHODS

The experimental material comprised of 47 genotypes
of riceincluding 16 local basmati varietiesand 31 high
yielding varieties/ advanced lines. The test materials
were sown in two sowing dates (20" June and 51 July,
2001) during wet season. 25 days old seedlings were
transplanted (15" July and 1% August, 2001) in a
randomized block design with three replications at
Agricultural Research Station, Ummedganj, Kota,
Rajasthan. Each plot consisted of three rows of 5.0 m
length with row to row and plant to plant spacing of 20
x 15 cms. The standard package of practices were

followed in each experiment. The observations were
recorded on ten randomly selected plantsfrom central
row of each variety replication? for 14 charactersviz.,
days to 50% flowering, plant height, panicle number
plant?, panicle length, primary branch number
panicle?, secondary branch number panicle?, filled
grainspanicle?, chaffy grainspanicle?, spikelet fertility
(%), biological yield plant?, harvest index, 1000—grain
weight, grainyield panicle*and grainyield plant™. The
genotypic and phenotypic correlation coefficientsand
path analysis were computed following the standard
statistical procedures of Singh and Chaudhary (1979)
and Dewey and Lu (1959), respectively. The data of
environment-1 (E)) and environment-2 (E,) were
separately analysed.

RESULTS AND DISCUSSION

The analysis of variance (Table 1) revealed highly
significant differences among the genotypesfor all the
characters studied, indicating the existence of
considerable genetic variation in the experimental
material. The genotypic correlation coefficients were
of higher magnitude than the corresponding phenotypic
correlation coefficients (Table 2) for most of the
character pairs, indicating astrong inherent association
between these characters. Grain yield plant® had
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Table 1. Mean and theanalysisof varianceunder E, and E, conditions

Characters Environment-1 (E,) Environmen -2 (E,)
Mean + SEm M S S Mean + SEm M S S
Replication  Genotypes Error Replication Genotypes Error
) (46) (92) ) (46) (92)
Days to 50 % 102.36+0.33 066 86.16** 0.32624 102.48+0.33 0.20 85.72** 0.32177
flowering
Plant height (cm) 106.76 £ 0.18  0.10 1359.95** (0.09306 106.79+0.17  0.31 1360.08** 0.08509
Productivetillers 15.36 £ 0.13 0.04 31.78** 0.05364 14.86+0.15 0.19 29.14** 0.06613
plant*
Paniclelength (cm) 27.98+0.16 0.09 10.84** 0.07681 27.64+0.16 0.15 9.82%* 0.07501
Primary branch 12.13+0.17 0.30 13.21** 0.08803 11.80+0.12 0.06 12.30** 0.04561
number panicle?
Secondary branch 26.80+0.53 1.67 203.64**  0.84345 25.79+0.15 0.06 182.08**  0.06426
number panicle?
Filled grains 137.29+0.17 055 5861.44** 0.08625 134.86+0.17 0.36 5563.46**  0.08966
panicle?
Chaffy grains 22.88+0.16 0.02 239.26**  0.07634 24.54+0.17 0.08 229.50**  0.08189
panicle?
Spikelet 85.47+0.12 0.01 58.98** 0.04181 85.15+0.11 0.02 59.64** 0.03676
fertility (%)
Biological yied 87.22+0.13 0.33 1904.54** 0.04822 87.00% 0.32 0.71 1896.91** 0.29871
plant*
Harvest 27.18+0.13 0.04 203.60**  0.05182 26.65+0.11 0.07 187.36**  0.03605
index (%)
1000 - grain 22.39+0.10 0.01 10.44** 0.03105 22.13+0.12 0.08 8.47** 0.04259
weight (g)
Grainyield 155 +0.03 0.01 1.09** 0.00339 1.49+0.04 0.01 1.03** 0.00498
panicle(g)
Grainyield 23.11+0.11 0.04 171.54** 0.03818 22.75+0.11 0.09 162.89**  0.03525
plant*(g)

* and ** significant at P=0.05 and 0.01 level, respectively.

significant positive correlation with grain yield
panicle?, harvest index, filled grainspanicle?, biological
yield plant?, primary branch number panicle?,
productivetillers plant* and secondary branch number
panicle*in both theenvironments. Similar findingswere
earlier reported by Murthy et al. (1991) and Sundaram
and Palanisamy (1994) for biological yield plant?, Padhi
and Singh (1991) and Meenakshi et al. (1999) for grains
panicle® and Surek et al. (1998) and Khedikar et al.
(2004) for number of panicles plant?, biological yield
planttand harvest index. Plant height exhibited negative
and significant correlation while all other characters
expressed non-significant association with grainyield
planttin both the environments.

As regards inter-relationship between yield
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characters, it was quiteinteresting to observethat grain
yield panicle?, harvest index, biologicd yield plant* and
productivetillers plant were mutually correl ated with
each other. Productivetillers plant was positively and
significantly correlated with biological yield plant?,
harvestindex and grainyield panicle®. Biological yield
plant? showed apositive and significant association with
harvest index and grain yield panicle? in both the
environments. Murthy et al. (1991) also obtained similar
results. Harvest index showed positive and significant
association with grain yield panicle®. Therefore,
selection for any one of the characterswould offer the
scope for simultaneousimprovement in all these four
charactersin addition toimproving theyield.

Path coefficient analysis (Table 3) showed that
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grain yield panicle! had the highest direct effect on
grainyield plant in both the environments, followed
by harvest index, biologica yied plant* and productive
tillers plant. Similar results were also reported by
Ibrahim et al. (1990) for effective tillers plant?,
Niranjana Murthy et al. (1991) for dry matter
production, Murty and Babu (1992) and Chakraborty
et al. (2001) for harvest index and Surek et al. (1998)
and Meenakshi et al. (1999) for biological yield
plant® and harvest index. Plant height and secondary
branch number panicle! had negative yet direct effect
on grain yield plant? in both the environments.
Chakraborty et al. (2001) and Khedikar et al. (2004)
a so reported negative direct effect of plant height on
thegrainyield plant™. Theindirect effectsof plant height
viaproductivetillers plant® and biological yield plant
1 was positive and via harvest index and grain yield
panicle! was negative; whereas indirect effects of
secondary branch number panicle® via productivetillers
plant® was negative and via biological yield plant?,
harvest index and grain yield panicle! was positive in
both the environments. In the present study, all the
characters showed positive indirect effect through
biological yield plant? in both the environments. Surek
et al. (1998) al so reported positiveindirect effect of all
the charactersthrough biological yield plant™.

The results from correlation and path
coefficient analysisindicated that grain yield panicle?,
harvest index, biological yield plant* and productive
tillers plant* were the major yield contributing
characters, asthese charactersnot only showed positive
and significant association with grain yield plant?, but
also had high positive direct effect in both the
environments. They also had positive indirect effects
via each other. Thus, grainyield panicle?, harvest index,
biological yield plant® and productivetillers plant*could
be considered as the most important characters for
selectionin order toimprovethe grainyield.
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