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ABSTRACT
Okra is one of the most important vegetables member of Malvaceae family. It is thought to be originated from West African
and Ethiopian regions. Generally the success of any crop improvement program largely depends on the magnitude of
genetic variability, genetic advance, character association, direct and indirect effects on yield and yield attributes. Genetic
diversity is important for selection of parents to recover transgressive segregants. Studies in this direction are very less and
can not to be generalized for every climatic condition and with other genetic materials. Hence, the information in a collection
of some genotypes of okra in order to formulate a sound breeding plan for its improvement has been reviewed here.
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Okra (Abelmoschus esculentus L.) belongs to the
Family-Malvaceae commonly known in many English-
speaking countries as ladies‘ fingers, bhendi, bhindi, bamia
ochro or gumbo (Hamon, 1991). The geographical origin of
okra is disputed, with supporters of West African, Ethiopian
and South Asian origins. The plant is cultivated in tropical,
subtropical and warm temperate regions around the world
(Camciuc, et al., 1998). It occupies fifth position, next to
tomato, in area under vegetables in India (Horticulture
Statistics Division, 2017). Abelmoschus esculentus is a
widely used vegetable plant having many industrial and
medicinal properties. It is a good source of vitamins A and
B, protein and minerals (Gemede, et al., 2014).  It is also an
excellent source of iodine and is useful for the treatment of
goiter (Adams, 1975). Dried fruit contain 13-22% edible oil
and 20-24% protein and is used for refined edible oil.  Dry
fruit skin and fibres are used in manufacture of paper, card
board and fiber (Tripathi and Upadhyay, 2017).

Okra requires a temperature of 18C – 30C and a
rainfall of 100cm – 150cm per annum (Iwena, 2002). The
crop requires a long warm growing season, it is quite
susceptible to frost and will not thrive even when there is a
continued cold spell. Climatic sometimes exert a direct control
in the development and distribution of plant (Smit, 1988).

The knowledge on genetic variability is the basic
requirement in any crop improvement programme (Kumar,
2015). The crosses between parents with maximum genetic
divergence are generally the most responsive for genetic
improvement (Arunachalam, 1981). Further, the variability
should be highly heritable as improvement by selection
depends on heritability, selection intensity and genetic
advance of the character.

Heritability and genetic advance estimates help the
breeder to apply appropriate breeding methodology in the
crop improvement programme. (Johnson et al., 1955 and
Darvhankar et al., 2013). Thrust of any crop improvement
programme is to enhance economic yield which is a complex
dependent character, mostly inherited quantitatively and is
determined by a number of yield components, greatly
affected by environmental factors. The component traits
which have high heritability and positive correlation with
yield can be used in the indirect selection for improvement
of yield. In determining the potential of genetically different
lines and cultivars, breeders have to observe various traits
that influence yield. Accurate evaluation of these characters
is made more difficult by the genotype by environment
interaction (Tadesse and Bekele, 2001). Thus, enabling the
plant breeder for the variation and the estimates of the
heritability and genetic advance are the important parameters
on which the success of selection lines.

Genetic improvement mainly depends on the
amount of genetic variability present in the population. In
any crop, the germplasm serves as a valuable source of base
population and offer major source of variability (Ramya and
Senthil Kumar 2009).
Variability parameters: Selection of superior genotypes
at one stage or the other is the most important aspect in any
plant improvement programme and the effectiveness of the
selection is dependent upon the existence of genetic
variability within or among the population subjected to
selection (Tikka et al., 1974). Therefore, a quantitative
measure of genetic variability would be extremely beneficial
in breeding for improvement of quantitative traits.
Heritability is an important parameter of great importance
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for the plant breeder as its magnitude indicates the accuracy
with which a genotype can be recognized by its phenotypic
expression.

Alam and Hossain (2008) evaluated 50 accessions
of okra and observed wide range of variation for spread of
plant, height of plant, length of petiole. They also observed
highest genotypic coefficient of variation and phenotypic
coefficient of variation for number of primary branches/plant.
High heritability in okra were recorded for plant height, fruit
width, fruit length, number of fruits per plant and weight of
fruit per plant by Kumar et al. (2011). Prakash et al. (2011),
observed high PCV and GCV in okra for plant height, inter-
nodal length, first flowering node, average fruit weight,
number of seeds per fruit, first fruit producing node and
height of first flowering node. They also observed high
genetic advance for plant height, average fruit weight,
number of seeds per fruit and total yield per plant.

Nwangburuka et al.,  (2012) recorded high
genotypic coefficient of variability, broad-sense heritability
and genetic advance for plant height, fresh pod length, fresh
pod width, mature pod length, branching per plant and pod
weight per plant. 

Kerure (2010), observed high genotypic coefficient
of variation and phenotypic coefficient of variation for
characters like plant height, inter-nodal length, first flowering
node, first fruit producing node, average fruit weight and
number o seeds per fruit. Akotkar et al. (2010), reported
high genotypic coefficient of variation, phenotypic
coefficient of variation, heritability and genetic advance (%
mean) for number o fruiting nodes, number of ridges per
fruit,  plant height and number of fruiting nodes.
Shanthakumar and Salimath (2010), observed moderate to
high phenotypic and genotypic coefficient of variation for
all the characters except days to first flowering, stem diameter
(in double cross), fruit length and 100 seed weight in okra.
Gangashetty et al. (2010) observed high GCV and PCV for
characters like number of branches per plant, number of fruits
per plant, fruit yield per plant and moderate GCV and PCV
for inter-nodal length, fruit length, fruit diameter and fruit
weight. Prakash and Pitchaimuthu (2010), estimated high
GCV and PCV for characters like plant height, inter-nodal
length, first flowering node, first fruit producing node, height
of first flowering node, average fruit weight and number of
seeds per fruit. High GCV and PCV in okra were noticed by
Jindal et al. (2010), for characters like number of primary
branches per plant. They also noticed high heritability
coupled with genetic advance for number of branches per
plant, total yield per plant and marketable yield per plant
and high heritability coupled with low genetic advance for
days to first picking, average fruit weight, plant height, inter-
nodal length, number of fruits per plant, fruit diameter and
average fruit length.

Correlation coefficient: The study on correlation will help
in identifying the traits which have strong association with
yield. So, the knowledge of association of various characters
helps the breeder in determining the relative importance of
yield components to be considered to improve yield. The
correlation values decide only the value and degree of
association existing between pairs of characters.

Kumar et al. (2011), observed that fruit yield was
negatively correlated with fruit length and positively
correlated with weight of fruits per plant, fruit length was
positively correlated with weight of fruit per plant.
Guddadamath et al. (2011), reported that the GCV showed
more significant relationship between the pairs of characters
such as average fruit weight, number of fruits per plant, 100
seed weight, and number of branches per plant. Guddadamath
et al. (2012) taken up character association studies in okra
and reported that the characters like fruit length, average
fruit weight, number of fruits per plant, number of branches
per plant and plant height showed significant positive
association with fruit yield per plant and also showed
significant positive association among themselves. From a
correlation study Nwangburuka et al. (2012) recorded the
positive and significant phenotypic and genotypic correlation
in okra between plant height at maturity, fresh pod width,
seeds per pod and pods per plant, branches per plant with
seed weight per plant and pod weight per plant. In a character
association study for thirteen quantitative characters in okra
Reddy et al. (2013) observed significant positive phenotypic
and genotypic correlation for plant height, fruit length, fruit
width, fruit weight, total number of fruits per plant, number
of marketable fruits per plant and total yield per plant. Jagan
et al. (2013) reported that fruit yield per plant showed highly
significant positive association with a number of branches
per plant and number of fruits per plant at phenotypic and
genotypic levels.

Adiger et al. (2011) reported that fruit weight had
maximum direct contribution towards fruit yield followed
by number of fruits per plant (0.852), plant height (0.024)
and number of branches per plant (0.020). They also reported
that days to 50% flowering exhibited highest negative direct
effect (-0.013) followed by test weight (-0.009) and fruit
diameter (-0.003). While studying the correlation and path
analysis of quantitative characters in okra Reddy et al. (2013)
observed that fruit weight, total number of fruits per plant
and number of marketable fruits per plant had positively
direct effect on marketable pod yield per plant. They also
observed that the fruit weight, total number of fruits per plant
and number of marketable fruits per plant not only had
positively significant association with marketable pod yield
per plant, but also had positively high direct effect on
marketable pod yield per plant and are regarded as the main
determinants of marketable pod yield per plant. Simon et al.
(2013) suggested that the seed size has high positive direct
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effect on seed yield (0.703). Yonas et al. (2014), studied
correlation between various quantitative characters in okra
and reported that fruit yield had positive and highly
significant genotypic correlation with fruit length, average
fruit weight, fruit diameter, seed per pod, hundred seed
weight and number of pod per plant. They also suggested
that the number of seeds per pod had the highest significant
correlation effect on seed yield (0.846) as well as highest
negative direct effect with seed yield (-1.00) indicating that
selection of number of seeds per pod will increase seed yield.
Path analysis study in okra conducted by Yonas et al. (2014),
at genotypic level revealed that internodes number had highly
positive direct effect on fruit yield (p = 6.90) followed by
average fruit weight (p = 6.89) which had positively
genotypic correlation with yield.

The literature reviewed in this paper highlighted
the genetic variability, heritability GCV, PCV correlation and
path coefficient studies in okra genotypes. The characters
having wide variations indicating further  scope of
improvement in these traits. The marginal higher values of

PCV over GCV also suggest that genetic component is
equally responsible for the expression of these traits and
warranted further improvement through selection.
Heritability estimates along with genetic advance would be
more useful in achieving genetic gain under phenotypic
selection than heritability estimate alone (Darvhankar et al.,
2016). The selection based on variability studies does not
always lead to expected genetic gain because of the presence
of G × E interaction and the association of different
characters with yield. Unfavorable association among the
yield attributes under selection may results in genetic
slippage and limits the genetic advance. Knowledge of
association between yield and yield related traits is very
useful for efficient selection of desirable plant type.
Therefore, genetically divergent genotypes can be utilized
for crop improvement in okra.
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