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Studies on genetic variability in ivy gourd [Coccinia grandis (L.) Voigt.]

J. Saikia“, D.B. Phookan and P. Talukdar”
Department of Horticulture, Assam Agricultural University, Jorhat 785013

ABSTRACT

An experiment was conducted to study the genetic variability in ivy gourd [Coccinia grandis (L.) Voigt.]
genotypes collected from different parts of Assam and other North Eastern states (Arunachal Pradesh, Tripura
and Nagaland) during the summer seasons of 2013 and 2014. The experiment was laid out in Randomized
Block Design with three replications at the Experimental Farm, Department of Horticulture, Assam Agricultural
University, Jorhat. Genetic variability in terms of PCV and GCV were high for yield per plant (27.56 and 23.87%,
respectively). High heritability in broad sense combined with high genetic advance was recorded for number
of fruits per plant (94.39 and 38.57%) followed by fruit weight (93.36 and 32.61%), which were indicative of
preponderance of additive and additive x additive type of gene interaction. The desirable additive genes for
these traits could be accumulated and fixed in the population through phenotypic selection, thereby genetically

improving the ivy gourd genotypes.
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Ivy gourd, Coccinia grandis (L.) Voigt. [Syn.
C. indica Wight and Arn., C. cordifolia (L.) Cogn.]
belongs to the family Cucurbitaceae and is known
by various names like kundru, tondli, little gourd,
scarlet gourd and kunduli. It is a semi-perennial
crop of 4-5 years, yielding fruits in summer and rainy
seasons. lvy gourd is an underexploited cucurbit.
The North Eastern Region is considered to be
the richest reservoir of genetic variability of large
number of horticultural crops including ivy gourd
(Yadav et al., 9). In recent time, ivy gourd is gaining
the status of an important vegetable crop in Assam
because of increasing consumer awareness about it's
significant nutraceutical value. Practically, very little
crop improvement work has been attempted on this
crop. Success in crop improvement generally depends
on the magnitude of genetic variability, heritability
and genetic advance for different characters. The
existence of variability is essential for resistance
to biotic and abiotic factors as well as for wide
adaptability.

The present experiment was conducted
during the summer seasons of 2013 and 2014 in
Randomized Block Design with three replications at
the Experimental Farm, Department of Horticulture,
AAU, Jorhat. The experimental material comprised
of 22 ivy gourd genotypes collected from farmers
of different parts of Assam and other North Eastern
states (Arunachal Pradesh, Nagaland and Tripura).
Planting was done on 25" February, 2013 at
a spacing of 2 m x 2 m. All the recommended
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package of practices was followed. The data for
each character was subjected to analysis of variance
and the partitioning of variance was done according
to method given by Fisher (5). Genotypic and
phenotypic coefficients of variation were calculated
by formulae suggested by Burton (3). Heritability
in broad sense was calculated by formula given by
Burton and De Vane (4). Expected genetic advance
was computed following formula suggested by Allard
(1)- The analysis of variance presented in the Table 1
revealed the presence of significant variation among
the 22 genotypes.

The highest estimate of PCV was recorded by fruit
yield per plant (27.56%). Moderate estimates were
recorded for number of primary branches (19.89%),
number of fruits per plant (19.83%), fruit length
(18.29%) and fruit weight (16.95%). Similarly, the
highest estimate of genotypic coefficient of variation
(GCV) was recorded for fruit yield per plant (23.87%)
followed by number of fruits per plant (19.27%). The
traits like number of primary branches, fruit length
and fruit weight exhibited moderate estimates of
GCV (Table 2). Variability results due to differences
either in the genetic constitution of the individuals in
a population or in the environment where they are
grown. Fisher (5) partitioned the total phenotypic
variance into genotypic variance and environmental
variance. Selection is effective only when there is a
significant genetic variability among the individuals
in a population and presence of genetic variability
is the prerequisite for the success of plant breeding
programme in any crop including ivy gourd.
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The analysis of variance revealed the existence
of significant differences for fruit yield and other
characters indicating the scope of selection for
development of desirable types. The GCV provides
a measure to compare the genetic variability
present in various quantitative traits. In the present
study, the estimates of PCV were higher in various
quantitative traits. In the present study, the estimates
of PCV were higher than those of GCV for all the
characters indicating environmental influence on
these characters. Similar results were also obtained
by Khan et al. (7) in pointed gourd and Basumatary
(2) in spine gourd. The GCV estimates had close
agreement with PCV estimates for most of the
characters, exception being days to 50% flowering,
indicating that these characters were mostly governed
by genetic factors. GCV cannot provide a clear picture
of the genetic gain to be achieved from selection
unless the heritable fraction of the variation is known
(Burton, 3), indicating the importance of heritability
estimation. Heritability in broad sense provides a
basis for making selection based on phenotypic
performance of the individual.

In the present study, the estimates of heritability
in broad sense varied from 5.02 per cent for days
to 50% flowering to 94.39% for number of fruits per
plant. High h? _estimates were recorded for number
of fruits per plant, fruit weight, fruit yield per plant, fruit
length, number of primary branches, petiole length,
node number at which 1%t female flower appears,
peduncle length and fruit width. The estimate was
moderate for days to 1% fruit harvest and low for
days to 50% flowering. High heritability implicated
high magnitude of heritable portion of variation
that could be exploited in the selection of superior
genotypes on the basis of phenotypic performance.
High heritability estimate was reported for number
of fruits per plant in sponge gourd (Kumar et al.,
8). Heritability in conjunction with genetic advance
is more useful than heritability alone in predicting
the resultant effects for selecting the best genotype
for a given trait (Johnson et al., 6). The genetic
advance reveals the magnitude of improvement that
could be made in a particular character by selecting
a certain portion of the population in a desired
direction. The genetic advance (GA) calculated as
per cent of mean was the highest for fruit yield per
plant (42.59%) followed by number of fruits per plant
(38.57%), fruit weight (32.61%) and number of primary
branches (31.50%). All these estimates were found to
be high.

High heritability combined with high genetic
advance is desirable for the selection-based genetic

improvement of a character. In the present study,
high heritability coupled with high genetic advance
was observed for number of fruits per plant, fruit
weight, fruit length, number of primary branches
and fruit yield per plant, which were indicative of
preponderance of additive and additive x additive
type of gene interaction. The desirable additive
genes for these characters could be accumulated
and fixed in the population through phenotypic
selection, thereby genetically improving the ivy gourd
genotypes.
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