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ABSTRACT
Background: Okra [Abelmoschus esculentus (L) Moench] is an important vegetable crop widely grown in tropical and subtropical
parts of the world. Okra is high yielding crop under a good cropping system. However, its yield potential has been grossly affected by
poor cropping system, use of crude implement, poor soil and insect pest infestation. For improving okra through conventional
breeding and selection, it is essential to have adequate knowledge of association that exists between yield and yield related characters
for the identification of selection procedure. The knowledge of such mutual relationship between fruit yield and its contributing
components can significantly improve the efficiency of a breeding programme through the use of appropriate selection indices.
Methods: A study of correlation and path analysis was undertaken in 18 genotypes of okra for fruit yield and its component traits at
Vegetable Research Centre, Banda University of Agriculture and Technology, Banda, (U.P) during summer and rainy season-2019.
Result: It was observed that during summer season fruit yield per plant was positively and significantly correlated with leaf area,
number of primary branches per plant and number of fruits per plant and in rainy season plant height, number of nodes and number
of fruits per plant showed positive and significant association with fruit yield per plant at genotypic and phenotypic level. During both
the season it was observed that estimates of genotypic correlation coefficients were in most cases higher than their corresponding
phenotypic correlation coefficients. In the present study during summer season leaf area (0.760) had maximum direct contribution
towards fruit yield per plant followed by number of fruits per plant (0.447). However, days to opening first flower exhibited highest
negative direct effect (-1.109). During rainy season leaf area (3.274) had maximum direct contribution towards fruit yield followed by
days to opening first flower (2.828). However, days to first harvesting (-4.630) exhibited highest negative direct effect. The study
suggested that the improvement in yield per plant will be efficient if the selection is based on leaf area, number of fruits per plant,
plant height, number of branches per plant and number of nodes per plant.
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INTRODUCTION
Okra [Abelmoschus esculentus (L.) Moench] has occupied
a prominent position among vegetable crops. It is one of
the important vegetables, which is growing throughout the
tropical, sub-tropical part of the world. Okra is known by
different local names in different parts of the world. It is called
as lady’s finger in England, Gumbo in USA and Bhindi in
India. It is important vegetable crop grown for its immature
green non-fibrous edible pods. Okra has important position
among fruit vegetables due to its multiple virtues like high
nutritive and medicinal value, ease of cultivation, wider
adaptability, year-round cultivation, good portability, good
export potential and abundant returns (Reddy, 2010). Fresh
fruit of okra contain 35 calories, 89.6 g water, 6.4 g
carbohydrate, 1.9 g protein, 0.2 g fat, 1.2 g fibre and minerals
per 100 g of edible portion (Gopalan et al., 2007).

For improving okra through conventional breeding and
selection, it is essential to have adequate knowledge of
association that exists between yield and yield related
characters for the identification of selection procedure.
Generally, plant breeders commonly select for yield
components which indirectly increase yield since direct
selection for yield per se may not be the most efficient
method for improvement. Indirect selection for other yield
related characters, which are closely associated with yield,

will be more effective. The knowledge of such mutual
relationship between fruit yield and its contributing
components can significantly improve the efficiency of a
breeding programme through the use of appropriate
selection indices. Thus, for selection of superior genotypes
and improvement for any character of any character there



               Indian Journal of Agricultural Research2

Studies on Interrelationship and Path Coefficient Analysis in Okra [Abelmoschus esculentus (L.) Moench]

must be adequate knowledge of correlation and path
coefficient analysis. In plant breeding, correlation analysis
provides information about yield components and thus
helps in selection of superior genotypes from diverse
genetic populations.

In this study, an attempt was made to study the inter
relationship among characters and the direct and indirect
effects of some important fruit yield components on fruit
yield in var iet ies by adopting correlat ion and path
coefficient analysis.

MATERIALS AND METHODS
The present study with eighteen genotypes of okra in
randomized block design (RBD) was carried at vegetable
research farm of the Department of Vegetable Science,
College of Horticulture, Banda University of Agriculture and
Technology, Banda during summer and rainy season 2019-
2020. Each variety was planted in three rows replicated
thrice with spacing of 45 cm  20 cm and 60 cm  30 cm
during summer and rainy season respectively. Observations
were recorded from five randomly selected plants from the
middle row of each variety in each replication for fifteen plant
characters viz., days to 50% germination, days to first flower,
days to 50% flowering, days to first harvest, plant height
(cm), number of nodes, leaf area (cm2), number of leaves,
number of primary branches per plant, node to first flower
appear, number of fruits per plant, fruit length (cm), fruit
diameter (cm), pedicle length (cm) and fruit yield per plant (g).

RESULTS AND DISCUSSION
Yield is a complex character that is dependent on a number
of distinct yield contributing characters, which are referred
to as yield components. All changes in the yield
components, on the other hand, do not have to be reflected
in changes in yield. This is due to the varied degrees of
positive and negative associations that exist between yield
and its constituents, as well as between components
themselves. As a result, after examining their association
with fruit output per plant, selection should be based on
these component traits.

Correlation coefficient analysis
Tables 1 and 2 show that estimations of genotypic correlation
coefficients were in most cases higher than their phenotypic
correlation coefficients during both seasons. These present
findings are in close harmony with Saryam et al. (2017),
Singh et al. (2016), Balai et al. (2014), Senapati et al. (2011).
More significant genotypic correlation between distinct pairs
of traits than phenotypic correlation stated that there is a
strong genetic relationship between those characters
genetically, but the phenotypic value is diminished by
significant environmental interaction.

In the present study during summer season fruit yield
per plant was positively and significantly correlated with leaf
area (0.362 and 0.332),  number of primary branches per
plant (0.443 and 0.339) and number of fruits per plant

(0.927 and 0.828) whereas, significantly negatively
correlated with days to 50% germination (-1.029 and -0.679),
days to opening first flower (-0.989 and -0.927), days to
50% flowering (-0.969 and -0.908) and days to first
harvesting (-0.979 and -0.900) and during rainy season it
was positively and significantly correlated with plant height
at (0.672 and 0.468), number of nodes (0.608 and 0.376)
and number of fruits per plant (0.600 and 0.297) at genotypic
and phenotypic level respectively whereas, significantly
negatively correlated with days to opening first flower (-0.918
and -0.574), days to 50% flowering (-0.922 and -0.651), days
to first harvesting (-0.943 and -0.703) and pedicle length
(-0.538 and -0.435). The present findings are in consonance
with the earlier findings of Khalid et al. (2018) who also
reported positive association of number of fruits per plant
and plant height with fruit yield per plant. Positive association
of number of branches per plant with yield per plant is also
reported by Patero et al. (2004). Pachiyappan and
Saravannam (2016) reported positive association of number
of fruiting nodes with fruit yield per plant and significantly
negative association of days to first flowering. Days to 50%
flowering is negatively associated with fruit yield per plant
is also reported by Reddy et al. (2013). Similar result was
correlated with Singh et al. (2016) that plant height is
significantly positively correlated with fruit yield per plant.

Days to 50% germination was positively and significantly
correlated with days to opening first flower (0.960 and 0.718),
days to 50% flowering (0.870 and 0.636) and days to first
harvesting (0.905 and 0.652) during summer season and
with pedicle length (0.484 and 0.415) during rainy season
at genotypic and phenotypic level respectively.

Plant height was positively and significantly correlated
with number of nodes (0.573 and 0.474), number of leaves
(0.485 and 0.420), number of primary branches per plant
(0.403 and 0.312) and fruit length (0.909 and 0.323) during
summer season and with number of nodes (0.945 and 0.640)
during rainy season.

Days to opening first flower showed positive and
significant association  with days to 50% flowering (0.985
and 0.940) and days to first harvesting (0.977 and 0.914)
during summer season and with days to 50% flowering
(0.937 and 0.919), days to first harvesting (0.941 and 0.890)
and node to first flower appear (0.749 and 0.461) during
rainy season.

Days to 50% flowering showed positive and significant
association with days to first harvesting (0.963 and 0.949)
and node to first flower appear (0.597 and 0.408) during
summer season. These results are similar with the findings
of Sharma et al. (2010) that days to 50% flower was
recorded highly significant and positive association with
days to first harvest.

Days to first harvest during rainy season was
significantly and positively associated with node to first flower
appear (0.547 and 0.378).

Number of nodes during summer season was
significantly and positive associated with number of leaves
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(0.810 and 0.613), number of primary branches per plant
(0.807 and 0.496) and during rainy season with leaf area
(0.445 and 0.323).

During summer season number of leaves with number
of primary branches per plant (0.410 and 0.297) and fruit
length (0.625 and 0.284) and during rainy season with
number of primary branches per plant (1.043 and 0.576).

Path coefficient analysis
The estimates of direct and indirect effects of the fifteen
fruit yield related characters on fruit yield per plant are
presented in Table 3 and 4 for summer and rainy season
respectively.

In the present study during summer season leaf area
(0.760) had maximum direct contribution towards fruit yield
per plant followed by number of fruits per plant (0.447), days
to first harvesting (0.415) and days to 50% germination
(0.349). However, days to opening first flower exhibited
highest negative direct effect (-1.109) and during rainy
season leaf area (3.274) had maximum direct contribution
towards fruit yield followed by days to opening first flower
(2.828) and pedicle length (0.854). However, days to first
harvesting (-4.630) exhibited highest negative direct effect
followed by plant height (-1.467), number of leaves (-1.036),
node to first flower appear (-0.871) and fruit length (-0.232).
These are the important traits which may be viewed in
selection programme for the further improvement of okra.

During summer season the genotypic direct effect of
leaf area, days to 50% germination and number of primary
branches whereas, during rainy season leaf area, number
of primary branches per plant contributed directly and
positively to fruit yield per plant possess significant
correlations suggesting that the association between these
traits is perfect and direct selection through these traits will
be effective.

During rainy season genotypic path coefficient analysis
revealed that days to opening first flower had high positive
direct effect on fruit yield per plant, though their association
was significantly negative. Under these circumstances, a
restricted simultaneous selection model is to be followed
i.e. restrictions are to be imposed to nullify the undesirable
indirect effects via days to 50% flowering to make use of
the direct effect. Similar findings were reported by Dhall et al.
(2000), that number of fruits per plant and plant height had
direct effect on fruit yield per plant. Ramanjinappa et al.
(2011) for number of fruits per plant and number of nodes.
Senapati et al. (2011) for number of fruits per plant and fruit
length. Singh et al. (2016) for number of fruits per plant and
number of nodes. Patro et al. (2004) for days to 50%
germination. Number of branches per plant, number of
nodes and plant height. Saryam et al. (2017) for number of
branches per plant. Mehta et al. (2006) for fruit length. Khalid
et al. (2018) for days to 50 % flowering.

Highly positive indirect effect on fruit yield per plant
during summer season exerted by number of leaves (0.404)
via days to 50% germination. Whereas, during rainy season

Studies on Interrelationship and Path Coefficient Analysis in Okra [Abelmoschus esculentus (L.) Moench]

highly positive indirect effect on fruit yield per plant exerted
by fruit length (3.7051), number of fruits per plant (2.753)
and fruit diameter (2.6732), via days to first harvesting.

The residual factor determines how best the casual
factors account for the variability of the dependent factor,
the fruit yield per plant in this case. In spite of the large
number of characters used in the path coefficient analysis,
the value of the residual factor was found to be negative
during summer season which may be due to rounding off errors.

CONCLUSION
In conclusion, the correlation coefficient analysis of fifteen
traits revealed strong association among growth, earliness
and yield parameter of okra under study. Fruit yield per plant
had significant and positive genotypic and phenotypic
correlation with leaf area, number of primary branches per
plant and number of fruits per plant whereas, significantly
negatively correlated with days to 50% germination, days
to opening first flower, days to 50% flowering and days to
first harvesting during summer season and during rainy
season it was positively and significantly correlated with plant
height, number of nodes and number of fruits per plant at
genotypic and phenotypic level whereas, significantly
negatively correlated with days to opening first flower, days
to 50% flowering, days to first harvesting and pedicle length.
Path coefficient analysis revealed that during summer
season leaf area, number of fruits per plant, fruit length,
number of primary branches per plant and during rainy
season leaf area (3.274) had maximum direct contribution
towards fruit yield followed by days to opening first flower
(2.828). However, days to first harvesting (-4.630) exhibited
highest negative direct effect and are the main determiners
of fruit yield per plant. The improvement in yield per plant
will be efficient if the selection is based on leaf area, number
of fruits per plant, plant height, number of branches per plant
and number of nodes per plant.
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