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Character Association and Path Analysis of Yield, Yield Components and Grain

Quality Characters of Rice Cultivars
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ABSTRACT

Twenty varieties and advanced lines of rice were used to study the association and path analysis and the results
revealed that, the genotypic correlations were, in general higher than the phenotypic correlations suggesting that the
observed relationships among the characters were due to genetic causes. The traits viz., plant height, total number of
tillers per plant, panicle length per plant, test weight, leaf area index at maximum tillering stage, kernel length, kernel
breadth, kernel length after cooking, kernel linear elongation ratio, volume expansion ratio and amylose content, were
found to possess significant association in desirable direction with grain yield per plant either both at genotypic and
phenotypic levels. Further, it was also observed that days to 50% flowering and days to maturity exhibited negative and
significant association with grain yield. Path analysis showed the true relationship of plant height, total number of
tillers per plant, number of ear bearing tillers per plant, number of grains per panicle, test weight, alkali spreading value
and amylose content by establishing significant positive association and positive direct effect on grain yield per plant
whereas days to maturity showed true relationship by establishing significant negative association and negative direct

effect on grain yield per plant.

Key Words: Association, Path analysis and Yield parameters.

Rice (Oryza sativa L.) is the second largest
produced cereal in the world. Asia is the biggest rice
producer accounting for more than one-third of global
population supplying over half of the world’s rice. India
has the largest area of 43.86 million hectares under
rice cultivation and ranks second with an average
production of 104.32 million tonnes and productivity
of 2404 kg ha'; (Ministry of Agriculture, Directorate
of Economics and Statistics, 2014-15). In Andhra
Pradesh, rice is cultivated in an area of 2.39 million
hectares with a production of 3.36 million tonnes and
productivity of 3532 kg ha'' (Annual Report-ANGRAU,
Guntur, 2014-15). Hence ensuring food and nutritional
security is a challenging task. Thus, effective
improvement in yield may be brought about through
selection of yield component characters viz; number
of productive tillers per plant, panicle length, number
of grains per panicle and 1000 grain weight. These
traits play an important role in modification of yield as
awhole in magnitude as well as in direction. The change
in one character brings about a series of changes in the
other characters, since they are interrelated. Therefore,
the correlation studies are of considerable importance
in any selection programme as they provide degree and
direction of relationship between two or more
component traits.

The observed correlation between yield and
its component character is the net result of direct and
indirect effects of the component characters through
other yield attributes on correlation coefficients need

to be split into direct and indirect effects using path
coefficient analysis for critical evaluation as many
characters affect a given trait. Thus, the correlation
and path analysis in combination can give a better insight
into cause and effect relationship between different pairs
of characters (Singh and Chaudhary, 1977). Considering
the above aspects, path analysis for 24 characters with
yield was computed to furnish information on direct
and indirect contribution of various yield components
to yield and to formulate a sound basis for selection in
rice.

MATERIALAND METHODS

The field experiment was laid-down to evaluate
the grain yield potential of twenty rice cultivars
belonging to medium and late maturity grown under
lowland after the harvest of main crop during kharif,
2014 at Andhra Pradesh Rice Research Station (APRRI)
and Regional Agricultural Research Station (RARS),
Maruteru, West Godavari district, Andhra Pradesh,
India. The experiment was laid out in RCBD, replicated
three times, with inter-row spacing of 20 cm and intra-
row spacing of 15 cm with row length of 3 m and
number of rows per genotype per replication was 3
rows with a gross plot size of 2.40 sq. m and net plot
size of 1.80 sq. m. Data was recorded on 24 characters,
consisting of 10 yield attributing characters viz., days
to 50% flowering, days to maturity, plant height (cm),
number of tillers per plant, number of ear bearing tillers
per plant, panicle length (cm), number of grains per
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panicle, test weight (g), leaf area index at maximum
tillering stage, grain yield per plant (g); 6 physical quality
traits such as hulling recovery, milling recovery, head
rice recovery, kernel length (mm), kernel breadth (mm),
kernel L/B ratio; 8 cooking and chemical quality traits
such as kernel length after cooking (mm), kernel breadth
after cooking (mm), kernel elongation ratio, volume
expansion ratio, water uptake value (ml), gel
consistency (mm), alkali digestion value and amylose
content (%) by following standard procedures for
quality analysis as per Directorate of Rice Research
(DRR), 2006. The mean data was utilized for estimation
of correlation coefficient and path analysis as per
Falconer (1964) and Dewey and Lu (1959),
respectively.

RESULTS AND DISCUSSIONS

The phenotypic and genotypic correlation
coefficients between grain yield, yield component
characters and quality traits and among themselves were
estimated and presented in Table land 2. Genotypic
correlations in general are higher than phenotypic
correlations indicating that the apparent associations
are largely due to genetic reasons.The grain yield
exhibited the highest significant and positive association
with total number of tillers per plant, panicle length,
test weight, leaf area index at maximum tillering stage,
(0.50**) followed by ear bearing tillers (4.88**), kernel
length after cookingand kernel length (0.479**), and
alkali spreading value at both phenotypic level and
genotypic level. Whereas, significant positive correlation
was observed with plant height, kernel breadth after
cooking, kernel linear elongation ratio, volume
expansion ratio, gel consistency and amylose content
at genotypic level only. Similar results were found with
Aditya and Anuradha (2013) and Basavaraja et al.,
(2012).Grain yield showed significant negative
association with days to 50% flowering (-0.313*) and
days to maturity (-0.294*) at phenotypic and genotypic
level.

Inter-correlations among yield components and
grain quality components resulted that days to 50%
flowering showed significant positive association with
days to maturity, plant height, number of grains per
panicle at both genotypic and phenotypic levels. Days
to maturity at both genotypic and phenotypic levels,
exhibited significant positive association with plant
height, number of grains per panicle, while it showed
positive significant correlation with total number of
tillers per plant, hulling recovery, milling recovery and
head rice recovery at genotypic level (table. 1 & 2).
These results were in conformity with the findings of
Aditya and Anuradha (2013), Gangashetty et al., (2013),
Basavaraja et al., (2012), Datt et al., (2012), Ghaffar
and Ghorbanal (2012) and Bhadru et al., (2012).
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Plant height recorded significant positive
association with total number of tillers per plant, panicle
length, head rice recovery, gel consistency, amylose
content, at both genotypic and phenotypic levels and
positive significant correlation with number of grains
per panicle (0.238), kernel length after cooking
(0.733*%*), water uptake (0.168) and grain yield per
plant (1.000) at genotypic level only.Total number of
tillers per plant,recorded significant positive association
with number of grains per panicle, leaf area index, head
rice recovery, L/B ratio, kernel linear elongation ratio
at both genotypic and phenotypic levels and positive
significant association with kernel length after cooking
at genotypic level only.Number of ear bearing tillers
per plant recorded significant positive association with
leaf area index, milling recovery, head rice recovery,
kernel length, kernel length after cooking, kernel linear
elongation ratio, gel consistency, alkali spreading
valueand grain yield per plant at both genotypic and
phenotypic levels, while positive significant association
with volume expansion ratio at genotypic level (Table
1 & 2).These results were in conformity with Datt et
al., (2012) and Gangashetty et al., (2013).

Panicle length exhibited significant positive
association with kernel length and kernel breadth at
both genotypic and phenotypic levels. It also exhibited
positive significant correlation with gel consistency at
genotypic level only.Number of grains per panicle
recorded significant positive association with leaf area
index, hulling recovery, milling recovery, L/B ratio,
kernel linear elongation ratio, gel consistency at both
genotypic and phenotypic levels. Test weight, showed
significant positive association with kernel length, kernel
breadth, kernel length after cooking, kernel breadth after
cooking, volume expansion ratio, water uptake, alkali
spreading value and exhibited significant negative
association with hulling recovery, milling recovery, L/
B ratio at both genotypic and phenotypic levels (Table
1 &2 . These results were in conformity with Bhadru
et al., (2012), Chaudharyand Motiramani (2003) and
Garg et al., (2010). At both genotypic and phenotypic
levels leaf area index at maximum tillering stage showed
significant positive association with milling recovery,
headrice recovery, L/B ratio, kernel length after cooking
and kernel linear elongation ratio and positive significant
association with hulling recoveryat genotypic level only.

Hulling recovery exhibited significant positive
association with milling recovery, L/B ratio and gel
consistency. Milling recovery (%), recorded significant
positive correlation with head rice recovery, L/B ratio,
kernel linear elongation ratio at both genotypic and
phenotypic levels and positive significant association
with kernel length after cooking at genotypic level
only.Head rice recovery manifested significant positive
association with kernel length after cooking, kernel linear
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elongation ratio and gel consistency at both genotypic
and phenotypic levels. Similar results were reported
by Gangashetty et al., (2013), Basavaraja et al., (2012),
Datt et al., (2012), Ghaffar & Ghorbanal (2012) and
Bhadru ef al, (2012). Kernel Length (mm) at both
genotypic and phenotypic levels exhibited significant
positive association with kernel breadth, kernel length
after cooking, kernel breadth after cooking and grain
yield per plant. Kernel breadth found positive significant
correlation with kernel breadth after cooking, water
uptake, alkali spreading value at both genotypic and
phenotypic levels. Kernel Length/Breadth Ratio
exhibited significant positive association with kernel
linear elongation ratio at both genotypic and phenotypic
levels.Simillar results were found with the results of
Basavaraja et al.,, (2012), Dat tet al., (2012) and Ghaffar
& Ghorbanal (2012). Kernel length after cooking (mm)
exhibited significant positive association with kernel
linear elongation ratio, volume expansion ratio and alkali
spreading value at both genotypic and phenotypic levels.
Kernel breadth after cooking recorded significant
positive association with alkali spreading value at both
genotypic and phenotypic levels and showed positive
significant association with grain yield per plant, water
uptake and amylose content at genotypic level.

Kernel elongation ratio was found to have
significant positive association with volume expansion
ratio and alkali spreading value at both genotypic and
phenotypic levels. It showed positive significant
correlation with grain yield per plant at genotypic
level. Volume expansion ratio had significant positive
association with gel consistency, alkali spreading value
at both genotypic and phenotypic levels and positive
significant association with grain yield per plant and
amylose content at genotypic level. Water Uptake (ml)
correlations indicated that this trait had positive
correlation with alkali spreading value and amylose
content. Gel Consistency (mm) exhibited significant
positive association with grain yield per plant at
genotypic level. Alkali spreading value found to have
significant positive association with grain yield per plant
at both genotypic and phenotypic level. Amylose
Content (%) recorded significant positive association
with grain yield per plant at genotypic level only. These
results are in accordance with Aditya and Anuradha
(2013),Gangashetty et al., (2013), Basavaraja et al.,
(2012), Datt et al., (2012) and Ghaffar & Ghorbanal
(2012).

The results of path analysis revealed that
positive direct effects along with positive correlation
plant height, total number of tillers per plant, number
of ear bearing tillers per plant, number of grains per
panicle, test weight, alkali spreading value and amylose
content on grain yield per plant whereas days to maturity
showed true relationship by establishing significant
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negative association and negative direct effect on grain
yield per plant. (Table. 3).

CONCLUSION

Considering the nature and magnitude of
character association and their direct and indirect
effects, it can be inferred that simultaneous
improvement of grain yield per plant is possible through
manifestation of days to maturity, plant height, and
total number of tillers per plant, test weight, alkali
spreading value and amylose content.
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