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Genetic variability, correlation coefficient and path analysis in okra
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Okra belongs to family malvaceae and has
chromosome number 2n = 130. Itis sixth most important
vegetable crop extensively grown in tropical to
subtropical and warmer part of temperate zone of the
country. Okra cultivation is an area of 4.10 lakh ha with
the production 4.20mt and West Bengal is a leading
state in terms of areai.e. 71500 ha with the production
0.815mt. Itis cultivated during summer and rainy season.
Okra is specially valued for its tender and delicious fruits.
However, to a limited extent, it is canned, dehydrated
and processed.

Dry seed of okra contains 18-20% oil (Martin and
Rhodes, 12) and 20-23% crude proteins (Berry, 2). The
oil is used in soap, cosmetic industry as vanaspati while
protein is used for fortified feed preparation. The crushed
seed is fed to cattle for more milk production and the
fibre is utilized in jute, textile and paper industry. Roasted
and grinded seed used as a coffee substitute. It has a
great potential as foreign exchange earner vegetable and
accounts for about 60% of the export of total fresh
vegetables excluding onion.

Genetic variability plays an important role in crop
breeding for selecting the elite genotypes for making
rapid improvement in yield and other desirable characters
as well as to select the potential parent for hybridization
programme. Heritability is an index for calculating the
relative influence of environment on expression of
genotypes. It becomes very difficult to judge how much
of the variability is heritable and how much is non-
heritable. This emphasizes to go for the study of extent
of variability present in different genotype.

The experiment was conducted at Vegetable
Research Farm, Department of Horticulture, Allahabad
Agricultural Institute-Deemed University, Allahabad
during the year 2006 and 2007. Twenty five germplasm
were taken for the present study all the germplasm were
collected from Indian Institute of Vegetable Research,
Varanasi. These were grown in a Randomised Block
Design with three replication. The planting distance was
20x30 cm spacing. Observations were recorded on five
randomly selected competitive plants for plant height
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(cm), number of leaf /plant, number of branches/plant,
days to first flowering, fruit length (cm), fruit diameter
(cm), weight of green fruit (g), number of fruits/plant,
fruit yield/plant, fruit yield/plot, fruit yield/ha (tones),
vitamin C (mg/100 g), percentage plant affected by
YVMYV and percentage plant affected by Mealybug. The
data were analyzed as per the method of Panse and
Sukhatme (13). The genotypic and phenotypic coefficient
of variation were calculated as per the method of Burton
and De Vena (3), and heritability by the following the
method of Johanson et al. (10). The correlation coefficient
was calculated as suggested by Al-Jibouri et al. (1) and
path coefficient of various characters was calculated as
per the procedure of Dewey and Lu (5).

The analysis of variance revealed significant
differences among the genotypes for all the traits (Table
1). It indicated that there is sufficient variability in the
present materials. Maximum range of variability was
recorded for fruit yield/plant, followed by plant height,
percentage plant affected by YVMV, percentage plant
affected by mealybug whereas minimum in fruit diameter
(Table 1). Similar results were also reported by Dhankar
and Dhankar (7) and Singh et al. (16).The range of
variability gives a rough estimates of variability present
in the population. The magnitude of phenotypic
coefficient of variation (PCV) was higher than the
genotypic coefficient of variation (GCV) for all the
character (Table 1). Minimum variation between PCV and
GCV was recorded for the character days to 50%
flowering, followed by plant height, yield/ha, yield/plant,
vit.C, no. of leaf /plant, number of fruits/plant and
maximum variation in % plant affected by YVYMV. Lower
variation between PCV and GCV revealed greater stability
of the character against environmental fluctuation. Higher
values of genotypic coefficient of variation are an
indication of greater range of variability among the
population and the scope of improvement of these
characters through simple selection. Gandhi et al. (9)
reported similar results for number of branches per
plant,fruit yield per plant and plant height. Pathak and
Singh (14), Ravindra et al. (15), Jaiprakashnarayan et
al. (10) and Singh et al. (16) also reported similar results
in okra.
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Table 1. Range, PCV, GCV, heritability and genetic advance as per cent of mean for different traits.

Character Range GCV(%) PCV(%) Heritability Genetic
Max. Min. (Broad Advance as
sense) per centof
(%) mean
Plant height 66.60 33.46 18.18 19.56 86 34.83
No. of leaf/plant 18.86 11.63 10.14 14.51 48 14.61
No. of branches /plant 2.93 0.73 36.46 45.87 63 59.70
Days to first flowering 46.93 35.80 5.32 5.63 89 10.38
No. of fruits per plant 7.00 5.00 14.30 22.11 41.9 19.06
Av. fruit weight 8.26 3.93 9.36 15.04 38.8 12.02
Fruit length 15.11 9.20 10.11 13.20 58.7 15.97
Fruit diameter 2.81 1.90 9.33 18.83 0.246 9.52
Fruit yield/plant 134.73 52.87 17.10 19.07 0.80 31.61
Yield/ha 22.45 8.81 24.07 25.59 0.88 46.64
Viamin C 19.25 8.81 9.084 13.73 0.437 12.37
% plant affected by YVYMV 35.00 0.00 47.37 163.57 0.084 28.33
% plant affected by Mealybug 5.55 0.00 36.27 167.39 0.047 16.19

The concept of heritability is an important to
determine whether phenotypic differences observed
among individuals are due to genetic or environmental
factors. The heritable variation can be determined with
greater degree of accuracy if genetic advance is also
studied along with heritability. The high heritability values
in broad sense are also helpful in selection if coupled
with high phenotypic performance. Data pertaining to
heritability and genetic advance as percent of mean are
presented in table1. In the present investigation high
heritability was found for most of the traits viz. plant
height, days to first flowering, number of ridges per fruit
and percentage plant affected by YVMV. Although
estimates of high heritability are useful to breeder as
they provide basis of transmissible genes from parent
to progeny and more reliable conclusion can be drawn
when heritability is considered along with the genetic
advance. Johnson et al. (11) had also suggested that
high heritability coupled with high genetic advance could
be helpful in establishing close relationship between
genotypic and phenotypic characters. High heritability
estimates coupled with high expected genetic advance
as percent of mean were observed for plant height. This
indicates substantial contribution of additive genetic
variance for these characters. On the other hand,
moderate heritability associated with high genetic
advance as percent of mean were observed for number
of branches per plant. Moderate heritability associated
with moderate genetic advance as percent of mean were
observed for number of fruits per fruit, leaf per plant. This
indicates the predominance of non-additive variance in
the expression of these characters.
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The estimates of phenotypic and genotypic
correlation coefficient are presented in table 2&3. Yield
/ha is the interaction of no. of inter related attributing
traits. Therefore, selection should be based on these
component characters after assessing their correlation
with yield/ha. In general genotypic correlations were
higher than the phenotypic correlation for most of the
traits (table2) thereby, denoting strong inherent
association among the characters studied. The plant
height showed significant positive correlation with no. of
leaf /plant, fruit length, no. of fruits/plant and fruit yield/
plant and fruit yield/plot whereas significant negative
correlation with days to first flowering and ridges /fruit.
Number of leaves plant was positively correlated with
branches /plant, no. of fruits/plant and fruit yield /plant.
The no. of branches showed significant positive
correlation with days to first flowering and negative with
ridges /fruit. Days to first flowering negatively and
significantly correlated with fruit length, fruits/plant, fruit
yield/plant and positively with ridges /fruit. The fruit length
showed significant positive correlation with vitamin C.
Significant and positive correlation was recorded for fruit
diameter with ridges per fruit. The ridges per fruit had
significant positive correlation with % plant affected by
YVMV. The fruit weight significantly and positively
correlated with yield per plant and yield per plot. The no.
of fruits per plant showed significant positive correlation
with yield per plant and yield per plot as well as yield
per plant with yield per plot. This indicated that yield
can be improved by making selection on the basis of
fruit weight, no. of fruits per plant, yield per plant. Dudi
and Dhankar (8) and Dhankar and Dhankar (6) also
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observed similar strong correlation between no. of fruits
per plant and fruit yield.

Path analysis allows the correlation coefficient into
direct and indirect effect of the traits contributing towards
the dependent variable. Genotypic path coefficient
analysis showed highest positive direct effect for yield
per plant, followed by fruits diameter , fruit yield per plot,
no. of fruits per plant, % plant affected by Mealybug, no.
of branches per plant, leaves per plant and vitamin C
with the dependent variable yield per hectare (Table 4).
On the other hand negative and direct effect was
observed for the character fruit length, days to first
flowering, plant height, ridges per fruit and % plant
affected by YVMV with the dependent variable yield per
hectare (Table 4). Dhankar and Dhankar (6) and Chandra
Deo, Singh and Panda (4) also reported simlar results.
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