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Variability studies in okra (Abelmoschus
esculentus L.)

B R. KANDASAMY

ABSTRACT : Twenty five genotypes of okra collected from different districts of Tamil Nadu
were eval uated to assessthe variability, heritability, genetic advance. Morphological characters
like daysto first flowering, plant height, number of branches per plant, internodal length, node
at first flowering, daysto first fruit harvest, fruit length, fruit girth, fruit weight, number of fruits
per plant, 1000 seed weight and yield per plant were studied. Analysis of variancereveal ed that
there were significant differences among the genotypes studied for al the characters. Invariability
studies, among 25 genotypes AE 13 was identified as the best genotypes as it has recorded
higher yield per plant followed by AE 7, AE 6 and AE21. M aximum phenotypic and genotypic
co-efficient of variation (PCV and GCV) wasfound for yield per plant followed by plant height
and number of fruits per plant. High heritability was recorded for all the characters except
internodal length and fruit girth. Traitslike plant height, number of branches per plant, node at
first fruit, fruit length, number of fruits per plant, fruit weight and yield per plant had high
heritability along with high genetic gain which reveals the predominance of additive gene
action on these characters.
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kra belongsto the family Malvaceae with 2n =
Ox =72 or 144 chromosomes and is polypl oidy

in nature. Being native of tropical Africa, it is
widely cultivated in India. There are 30 species under
genus Abelmoschusin the old world and four in the new
world. Out of them Abel moschus esculentusisthe only
species known to be cultivated extensively.

Okra provides an excellent example of a crop
grown indifferent environmentsand it is particularly
appropriate to embark upon a variation study as a
primary step in formulating a rational improvement
programme. The biological variation occurringinthis
crop offer great scope for its genetic improvement
through selection. Improvement in okrais being made
by exploiting the available source of variability. In any
crop improvement programme, germplasm serve asa

valuabl e source of base population, which offers much
scope for further improvement. The primary aim of
the breeder is to evolve superior varieties from the
available genotypes. Evolving superior genotypes
would be effective, only when the existing variability
inthe chosen material iswide. The observed variability
for any character is the result of interaction of
hereditary effects of concerned genes and the
influence of environment. Hence, it becomes
necessary to partition the overall phenotypic variability
into heritable and non-heritable components to have
an effective selection for superior genotypes. Keeping
inview, the above facts, the present investigation was
undertaken in okrato assess the magnitude of genetic
variability, heritability and genetic gain for yield and
its component traits.
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RESEARCH METHODS

The present study was carried out during 2012-2013
inthe Department of Horticulture, Faculty of Agriculture,
Annamalai University, Annamalainagar. The okra
germplasm consi sting of twenty five genotypescollected
from different districts of Tamil Nadu were selected for
the experiment as summarized bel ow. The experimental
plots were ploughed and brought to fine tilth.
Recommended dose of fertilizers (62.5:75:62 kg of NPK
ha?) wereincorporated into the soil before sowing. Two
to three seeds were dibbled at each hill at a spacing of
60 x 30 cm with the help of markers in Randomized
Block Design with two replications. Plantswerethinned
toone seedling per hill at four leaf stage. Theremaining
62.5 kg of nitrogen was applied as top dress after one
month of planting. Here, 12 quantitative charactersviz.,
daysto first flowering, plant height, node at first fruit,
number of branches per plant, internodal length, daysto
first fruit harvest, fruit length, fruit girth, fruit weight,
number of fruits per plant, 1000 seedsweight and yield
per plant were recorded. The estimation of mean,
variances and standard error were worked out by
adopting standard methods (Panse and Sukhatme, 1967).
Phenotypic and genotypic co-efficient of variationswere
calculated by Burton (1952) and Comstock and Robinson
(1952). Heritability in broad sense and genetic advance
(GA) were estimated by adopting the formula suggested
by Lush (1940) and Johnson et al. (1955), respectively.

RESEARCH FINDINGS AND DISCUSSION

Significant differences were observed among
genotypesfor all the characters studied (Table 1). Wide
range of variation was recorded for all the characters,
suggesting presence of high genetic variability. Themean,
range, co-efficient of phenotypic and genotypic variation,
heritability, genetic advance and genetic advance as per
cent of mean are given in Table 2. Among the twelve
traits studied, the phenotypic varinace ranged from as
low as 0.34 number of branches per plant to 7074.39in

yield per plant. Plant height exhibited the higher
phenotypic variance (647.11) but next to fruit yield.

Thecharacterssuch asfruit girth exhibited relatively
lesser phenotypic variance. The phenotypic co-efficient
of variation ranged from 9.17 per cent for daysto first
fruit harvest to 29.13 per cent for yield per plant. The
genotypic variance was also higher in respect of yield
per plant (7069.34). Thecharacterslikeplant height, 1000
seed weight exhibited higher genotypic variance next to
yield per plant. The GCV ranged from 7.32 for days to
first floweringto 29.12 per cent for yield per plant. The
highest GCV was exhibited for plant height and number
of fruits per plant. Manivannan et al. (2007) also reported
the same. In general phenotypic valueswere higher than
genotypic values, but the differenceswerelessfor yield
per plant, plant height and number of fruits per plant
suggesting that these characters were less influenced
by the environmental factors and for these characters
indicates presence of high degree of variability and better
scope of improvement through straight selection. These
findingsarein close agreementswith the results obtained
by Patil et al. (1996); Dhankar and Dhankar (2002) and
Singh et al. (2007).

To determine the amount of heritable variation,
estimation of GCV alone is not sufficient. Heritable
variation can be found out with greater degree of
accuracy when heritability isstudied in conjunction with
genetic advance. The broad sense heritability was
highest for yield per plant (99.93 %) while it was |east
for fruit girth (42.83 cm). High heritability wasreported
for plant height, number of fruits per plant, fruit length,
number of branches per plant, daysto fruit harvest, 1000
seed weight, node at first fruit, fruit weight and daysto
first flower next to yield per plant. Thisin confirmity
with the results of Majumdar et al. (2007) and Hazra
and Basu (2000); Sharmaet al. (2007). It was moderate
for the characterslike internodal length and fruit girth.
The character yield per plant exhibit highest genetic
advance and lowest genetic advance exhibited by fruit

Tablel: General analysis of variance for various characters of okra genotypes ‘

Mean sum of square (MSS)
Number . . .
Source Df D?ysto Plant of Internodal No_deat Daystq Fruit Fyun Frmt Number of 1000_ seed Yidd per
irst height (cm) branches length first first fruit  length girth weight fruitsper  weight lant (g)
flowering 9 (cm) fruit harvest (cm)  (cm) (9) plant (9) p 9
per plant
Replication 2 353 6.71 0.01 155 0.02 9.52 1228 155 1413 5.65 1.92 22.73
Genotype 24 38.22**  1936.10** 0.89* 5.10** 2.02* 61.77** 2791** 181* 65.30** 61.38** 68.95** 21213.08**
Error 48 6.92 2.62 0.07 1.18 0.25 7.13 172 0.56 215 342 8.04 5.04

* and ** indicate significance of value at P=0.01 and P=0.05, respectively
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Phenotypic variance, gv — Genotypic variance, PCV — Phenotypic co-efficient of variation, GCV — Genotypic co-efficient of variation

girth.

High heritability coupled with genetic advance was
reported for yield per plant, plant height and number of
fruits per plant indicated that the presence of additive
gene action effects could be effectively used in
phenotypic selection. Thisisin confirmity with theresults
of Pandaand Singh (2003). Yield per plant exhibited the
highest genetic advance as per cent of mean followed
by plant height. Other characterslikefruit girth, daysto
first fruit harvest and days to first flowering exhibited
low to moderate genetic advance as per cent of mean.
Thehigh heritability and low to moderate genetic advance
values were observed in other characters namely days
to first fruit harvest and days to first flower indicated
that expression of these characters was governed by
non-additive gene action and can be exploited for
heterosis breeding.
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