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1. INTRODUCTION

Ivygourd (Coccinia grandis (L.) Voigt.) is a semiperennial, dioecious
creeper widely cultivated in South East Asian countries. In India, ‘Kowai fruit” as
it is populérly known is a common vegetable grown extensively in West Bengal,
Kamataka, Andhra Pradesh, Tamil Nadu, Maharashtra and Gujarat. In Kerala
cultivation of ivygourd is still confined to kitchen gardens. In Kasargode and
nearby places ivygourd is cultivated on commercial scale and farmers find it much

profitable (Premnath and Subramoniam, 1971).

Ivygourd belongs to the family Cucurbitaceae and consists of male and
female plants. (Veeraragavathatham ef al., 1998). Distinct sex forms in coccinia
are due to the presence of characteristically distinct sex chromosomes.
Gynodioecious forms consisting of female and hermaphrodite flowers have also
been observed. Maleness is expressed by the influence of Y’ chromosome.‘ The
crop is highly cross pollinated. Bose and Som (1985) reported that ivygourd gives

yield for three to four years.

Ivygourd is profusely mentioned in the books of Ayurveda. Almost all
parts of the plant are said to be of immense medicinal value. Kowai attained
historic acclaim as we find it mentioned at many places in Vedas and Ithihasas —
the ancient holy books of India. -The nutritious value was assessed as high as that

of goat’s milk and mutton. Tender fruits of ivygourd are rich in protein content



(1.2%) (Sachan and Chundawat, 1985). Presence of 260 IU of Vitamin A and 28
mg. of Vitamin C per 100 g. of the fruit was also reported. Veeraragavathatham ez
al. (1998) found that the tender fruits and shoots of ivygourd are eaten raw or
cooked while roots, stem and leaves are used as ingredients of medicines for the
treatment of skin diseases, bronchitis and diabetes. The main marketed vegetables
in Kerala constitute only 20 species. But about 60 species are grown in smailer
areas strictly for household uses. Ivygourd is one among them. (Indira and Peter,

1988).

Breeding attempts on ivygourd have been rare. The main reason for this
’may be ascribed to the constraints such as the dioecious and semiperennial nature
of plants and occurrence of parthenocarpy. No high yielding variety has been
identified so far. A local type known as “Padappai” cultivated in Chengalpattu
district in Tamil Nadu is reported to be a prolific bearer of sweet, soft fruits

(Veeraragavathatham ef al., 1998).

In any breeding programme success depends on the availability of genetic
variation in a population. This aim in view, it has been considered necessary to
collect and correlate informations on genetic parameters like phenotypic
coefficient of variation, genotypic coefficient of variation, heritability and expected
geneﬁcvadvance for yield and yield related characters. Since ivygourd is dioecious
the present study is conducted on a large collection of female lines interspaced

with 10 per cent male plants to ensure pollination.

Development of high yielding varieties of ivygourd is necessary to inspire

the interest of farmers and enthuse them to promote large-scale cultivation. As a



preliminary and essential step in this direction, the present programme of
observation and study was taken up to evaluate and assess the genetic basis and
variability for different characters in the available germplasm and to find out the
direct and indirect components of yield. Superior varieties were identified through
discriminant function analysis and genetic clusters were identified through D’
analysis. This identification and findings are only spade works which would

certainly aid further breeding efforts.
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2. REVIEW OF LITERATURE

Ivygourd is a semiperennial vegetable gourd, which is popularly grown in
West Bengal, Karnataka, Andhra Pradesh, Tamil Nadu, Maharashtra and Gujarat.
In Kerala, it still remains as an under exploited vegetable crop. No high yielding
variety is reported in this crop so far. Breeding work in ivygourd is very much
limited. It is due to the constraints like dioecious nature of plants, semi perennial

habit and occurrence of parthenocarpy.

Crop improvement programmes of cucurbitaceous vegetables were dragged
on for more than half a century but some achievement has been made only in
mmproved cultural practices and in the incorporation of better levels of disease
resistance. For any crop improvement programme, it is necessary to collect
information on genetic variability, correlation of variables, heritability, genetic
advance, path coefficient, genetic diversity etc. On this basis, a selection index is
generally prepared. The information on ivygourd is found scarce and scanty.
Literature available on other cucurbitaceous vegetables is relevant for an in-depth

study of ivygourd as well and hence reviewed here under different heads.
2.1 Genetic Parameters

Important methods used for improvement of any crop depend a great extent
on selection. An insight into the magnitude of variability present in a crop species

is of utmost importance as it provides the basis for effective selection.



The selection is effective only when major part of the variability is genetic.
Unraveling the hitherto unknown variability present in any crop spécies is very
important to make selection apt and effective. Variability in a population could be
partitioned into heritable and non-heritable components with the aid of genetic
parameters such as phenotypic coefficient of variation (PCV), genotypic
coefficient of variation '(GCV), heritability and genetic advance (GA), which

serves as a basis for selection (Johnson et al., 1955).
2.1.1. Variability and Coefficient of Variation

In ivygourd Raju and Peter (1995) reported considerable variability in fruit
length, fruit weight and fruit size. Joseph (1999) observed a wide range of
variation for number of days for first flower opening, fruit length, average fruit
weight, number of fruits per plant and fruit yield per plant. The GCV and PCV

were high for primary branches per plant and fruit yield per plant.

In cucumber Smith ef al. (1978) studied several cucumber populations and
observed additive variance was important in phenotypic variation. The result

indicated genetic variability for yield is sufficient to achieve the progress.

Solanki and Seth (1980) observed a wide range of variation among 24
genotypes of cucumber for plant height, leaves per plant, leaf area, internode
length, male flowers per plant, days to first flower opening, female flowers per

plant, fruits per plant and yield per plant.

Choudhary and Mandal (1987) repérted significant genotypic variance for

several yield components in cucumber. Genetic variance for secondary branches



per vine, yield per vine, primary branches per vine, vine length and fruits per vine
is probably due to high additive gene effect. Owens er al  (1985) recorded
significant genetic variability among several lines within a population of cucumber

genotypes for fruit size and weight.

Prassunna and Rao (1988) reported high degree of both phenotypic and
genotypic variation for female flowers per vine, percentage of fruit set, fruits per
vine and yield per vine in a collection of cucumber genotypes indicating high
genetic variability. They also observed that the GCV ranged from 5.14 to 73.35
per cent while the PCV ranged from 8.52 to 80.13L per cent in a collection of

cucumber genotypes.

Abusaleha and Dutta (1990) examined 75 pure genotypes of cucumber and
. observed high degree of genotypic and phenotypic variance for number of
branches per plant, leaf area, number of leaves per plant, root: shoot ratio and yield
per plant. Mariappan and Pappiah (1990) studied 45 diverse cucumber genotypes
and reported a wide range of variation for all traits except number of leaves per
plant. The PCV was the highest for seeds per fruit followed by weight of seeds per
fruit. The difference between PCV and GCV was invariably low for all the
characters indicating less environmental influence on the expression of these
characters. Rastogi and Deep (1990 a and b) recorded higher PCV and GCV for
fruit yield per plant and ﬁuit weight. PCV and GCV were minimum for days to
first flower opening. The magnitude of genotypic variation nearly approached

phenotypic variation in majority of characters.



Satyanarayana (1991) observed a wide range of variability among 22
cucumber accessions for all the characters excluding branches per vine and flesh
thickness. This was confirmed by the wide range of phenotypic and genotypic
coefficients of variation observed for all the characters. Prasad and Singh
(1992) studied 23 genotypes of cucumber and observed wide range of genetic
variation for number of branches per vine, number of leaves, leaf area and root :
shoot ratio. Prasad and Singh (1994 a) found that among six monoecious lines of

cucumber, yield and its ten components showed significant genetic variance.

From an observational trial among six slicing cucumber cultivars
considerable variance was found in respect of yield and earliness, Anon (1996).
Wehner and Cramer (1996) reported genetic variance for total, early and
marketable fruits per plot, fruit shape, fruit size and fruit weight in three slicing
cucumber populations. Gayathri (1997) reported highest PCV (95.8 per cent) and
GCV (92.9 per cent) for yield per plant and lowest PCV (13.6 per cent) for days to
first fruit harvest and lowest GCV (11.2 per cent) for days to first flower opening

in cucumber.

In bittergourd Srivastava and Srivastava (1976) conducted studies with 10
lines and observed significant differences for all the characters except for number
of flowers per plant. The highest GCV was for fruits per plant (37.45 per cent)
followed by yield per plant (32.13 per cent) and fruit weight (30.02 per cent). The

lowest GCV (11.47 per cent) was observed for number of flowers per plant.

Singh er al. (1977) reported significant differences among the bittergourd

varieties for yield per plant, fruits per plant, fruit weight, days to flowering and



number of flowers per plant in a study of 25 lmes. The yield and its main
components, fruits per plant and fruit length showed high GCV (35 per cent, 39 per

cent and 34 per cent respectively) while days to flower showed the lowest GCV (4

per cent).

Ramachandran and Gopalakrishnan (1979) evaluated 25 types of
bittergourd and observed significant variability for primary branches per plant,
main vine length, node to first female flower, days to first female flower opening,
number of female flowers, days to picking maturity, yield per plant, number weight
and size of fruits, seeds per fruit and 100 seed weight. They observed highest
PCV (39.88 per cent) and GCV (37.82 per cent) for yield per plant. The lowest
GCV was observed for seeds per fruit. Ramachandran and Gopalakrishnan (1980)
observed significant vanability with respect fo certain biochemical traits in

bittergourd such as protein content, vitamin A and vitamin C content in fruits.

Mangal et al. (1981) conducted studies on 21 varieties of bittergourd and
observed significant variation for all the characters. The highest GCV was shown
by yield per plant and the lowest by days to first female flower opening. Indiresh
(1982) studied 24 lines and observed high GCV for fresh fruit weight, yield per
plant and fruit size. Suribabu er al. (1986) analysed six lines of bittergourd and
found GCV was moderate to high for all the characters except number of fruits per

plant and percentage fruit set.

Choudhary (1987) reported significant variability in respect of various
vegetative and yield characters of different bittergourd varieties. The highest PCV

and GCV were noticed for yield per plant, fruits per plant, vine length and fruit



weight. However, PCV and GCV were low for early female flower formation and

early harvest.

Vahab (1989) while studying genetic variability in 50 genotypes of
bittergourd observed significant differences for 18 characters. The highest PCV
was observed for fruit weight, yield and fruits per plant, while earliness exhibited

low PCV. The GCV was of high magnitude for majority of characters.

Jaiswal et al. (1990) found that fruits of various cultivars varied in colour,
size, weight, contents of protein, carbohydrates, vitamin A, vitamin C, acidity and
total phenol. They reported considerable variation for these traits. Thakur et al
(1994) studied mean square estimate for genotypes of bittergourd and reported
significant vaﬁability for vine length, number of branches per plant, root : shoot

ratio and number of flowers per plant.

Katiyar et al. (1996) reported that all the characters in bittergourd showed
variation in various genetic parameters. The phenotypic coefficient of variation
(PCV) was maximum for yield per plant followed by length of main vine.
Genotypic coefficient of variation was minimum for number of female flowers and
maximum for yield per plant. Iswaraprasad (2000) observed highest PCV and
GCV for fruit yield per plant followed by mean weight of fruit, fruit size and seeds

per fruit in bittergourd.

In ndgegourd Reddy and Rao (1984) found that PCV ranged from 14.38 to
162.62 per cent and GCV from 13.56 to 112.03 per cent for days to first

marketable fruit formation and yield per plant respectively.
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Prasad and Singh (1989) reported variability in 11 genotypes. Four
characters viz., number of fruits, fruit size, yield per plant and yield in quintals per
hectare exhibited highly significant differences among the genotypes. The
characters vine length, node number, node on which the first flower appeared and
fruit diameter did not show any significant difference. High GCV and PCV for the
characters like yield per plant, vield in quintals per hectare and number of fruits
indicate that maximum amount of variability existed in the genotypes for these

characters.

Varalakshmi et al. (1995) reported high PCV and GCV for fruits per plant,
fruit weight, seeds per fruit and yield per plant. Khanikar er al. (1996) reported
significant ‘genotypic variability for characters relating to growth, maturity and
fruit yield in ridgegourd.  Variability studies in ridgegourd revealed significant
differences for vine length, primary branches, internodal length, days to first
female flower, nodes to first female flower, root : shoot ratio, days to first harvest,
fruits per plant, yield per plant, average fruit weight, fruit size, seeds per fruit and

crop duration (Anitha, 1998).

In bottlegourd Tyagi (1972) conducted variability studies with 5 inbreds
and significant differences were noticed among the strains in respect of all the
characters. Fruits per plant had the highest GCV (48.26 per cent) followed by seed
breadth (31.96 per cent), fruit length (26.64 per cent) and fruit size (23.28 per

cent).

Rahman er al (1994) conducted biochemical studies and observed

considerable variébility for nitrogen content, phosphorous, potassium, chlorophyii
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a and b, carotenoids, sucrose and maltose in the leaves of different types of

bottlegourd. The protein, vitamin A and C and starch content of fruits were also

varied.

Kumar et al. (1999) noticed maximum GCV for number of fruits per plant
followed by fruit yield per plant. Mathew (1999) found in Dbottlegourd
significant differences for vine length, primary branches, days to first primary
branches, days to first female flower opening, root : shoot ratio, sex ratio, fruits
per plant, fruit yield per plant, fruit size, 100 seed weight, seeds per fruit and crude
fibre content. Bisognin and Storck (2000) reported significant estimates for

genetic variance for large fruit diameter and neck diameter in bottlegourd.

In snakegourd, Joseph (1978) reported highest GCV for fruit weight (28.29
per cent) ahd fruit length (29.81 per cent). Pynadath (1978) studied genetic
variability in a collection of 25 genotypes of snakegourd. High variation was
observed for days to first male and female flower anthesis, fruits per plant, yield
per plant, fruit size and weight, flesh thickness, seeds per fruit and 100 seed
weight. Highest GCV was reported for fruit weight. ~ GCV was higher for fruit

size also.

Varghese (1991) found high variation among 48 genotypes of snakegourd
for days to first female flower, fruit harvest, yield per plant, number of fruits and
seeds per fruit. Highest PCV and GCV were recorded for number of flowers per
plant and lowest PCV and GCV were recorded for number of days for first
flowering. Varghese and Rajan (1993) found GCV was high for fruiting nodes on

mai vine, flowers per plant, root : shoot ratio, fruits per plant and crude fibre
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content in snakegourd. Mathew (1999) reported the highest PCV and GCV for

mean weight of fruit and the lowest PCV and GCV for flesh thickness.

Radhika (1999) found that in snakegourd the PCV values ranged from 5.63
to 21.83 per cent. PCV for flesh thickness was the highest. It was followed by
fruit yield per plant and number of fruits per plant. The GCV values ranged from
4.22 per cent (days to'ﬁrst fruit harvest) to 21.54 per cent (flesh thickness). Fruit
yield per plant and number of fruits per plant also had high values of GCV. Ashok
(2000) found wide variation in seed, growth and yield characters in a study of

character association of seeds with plant morphology in snakegourd.

In pointedgourd Singh et al. (1986) reported high GCV for yield per plant,
fruit size and fruits per plant. Sarkar er al. (1990) observed high genotypic and
phenotypic variances for fruits per plant fruit volume and number of seeds per
fruit. Singh er al. (1992) reported significant differences for leaf area, number of
leaves per plant, number of flowers per plant, number of fruits per plant and yield

in pointedgourd. High GCV was observed for yield and number of fruits.

In spongegourd Arora ef al. (1983) reported maximum range of variation
and high GCV and PCV for yield per plant. For fruits per plant and sex ratio also

GCV and PCV were high.

In ashgourd George (1981) conducted biochemical studies and reported
significant difference for protein content in fruits, vitamin C in fruits, fruit yield,
length of main vine, female flowers per plant, average fruit weight, weight of first

mature fruit, number of fruits per plant, leaves per plant, fruit size, flesh thickness,



13

seeds per fruit and 100 seed weight. Variability was limited for days to first

female flower anthesis.

Hamid et al. (1989) observed a vide range of variability for number of
flowers per plant, number of fruits per plant, fruit weight and fruit size in a
collection of ashgourd. Menon (1998) conducted a study for cataloging and
identifying of promising ashgourd ecotypes in relation to season and maturity.
Maximum GCV was observed for primary branches per plant followed by fruit

yield per plant.

In pumpkin Gopalakrishnan (1979) studied 18 genotypes and it was found
that the genetic variability was significant for all the 25 quantitative characters
studied. Maximum value of GCV was observed for flowers per plant followed by

fruits per plant.

Diojode and Sulladmath (1986) reported high PCV and GCV for fruit
weight and B carotene content as compared to other characters in pumpkin. Rana et
al. (1986) while studying genetic variability on yield and 11 yield related quality
and development traits in pumpkin, found highly significant differences for all
traits excluding dry matter and carotenoid content. The PCV and GCV were high

for vine length, number of fruits per plant, branches per plant and fruit weight.

In pumpkin Sureshbabu (1989) observed highest GCV for seeds per fruit
(37.37 per cent) and the lowest for node at which the first female flower is formed
(12.77 per cent). The highest and lowest PCV were observed for yield per plant

(58 per cent) and days to first flower anthesis (13.08 per cent) respectively.
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Borthakur and Shadeque (1990) reported high genotypic and phenotypic variances

for main creeper length, leaves per plant and fruit size index in pumpkin.

Sirohi (1994) observed in pumpkin significant variation with wide range
for number of leaves per plant, number of flowers per plant, total number of fruits
and fruit yield per plant. Kumaran ef al. (1997) observed that the estimates of
GCV were smaller than the estimates of PCV for most of the traits studied in
pumpkin. However, GCV was high for mean fruit weight, number of fruits per
plant, number of seeds per fruit and yield per plant. Mohanty and Mishra (1999)
observed high GCV and PCV for yield and number of fruits per plant in pumpkin.

PCV was greater than GCV for all the traits.

In watermelon Thakur and Nandpuri (1974) observed variability for vine
length, branches per plant, sex ratio, days to flower opening, fruits per vine,
average fruit weight, yield per vine, seeds per fruit, 100 seed weight, and total
soluble solids. The PCV was maximum for seeds per fruit (41.31 per cent) and
minimum for days to flower opening (6.46 per cent). The GCV value also showed

the same trend.

Prasad er al. (1988) reported high PCV and GCV for fruits per plant,
average fruit weight, seeds per fruit, 100 seed weight and fruit yield per plant.
Hegde et al. (1994) found that among the varieties of watermelon cultivated in
paddy fallows of Malanad, Kerala considerable variation was found for the yield

and yield related characters.
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Rajendran and Thamburaj (1994) found considerable variation for the
various vield and yield related characters in watermelon. High PCV and GCV
were recorded for average fruit weight, seeds per fruit, 100 seed weight and fruit
yield per plant. Shibukumar (1995) noted significant differences for all the
characters in the variability studies in 20 genotypes of watermelon. High PCV and
GCV were reported for number of seeds per fruit, number of fruits per plant and

node to first female flower.

In muskmelon Kalyanasundaram (1976) reported significant differences
among three varieties for economic characters such as number of fruits per plant,
fruit weight, fruit size and yield per plant. Swamy er al. (1985) observed
maximum PCV and GCV for marketable yield per plant. It was followed by total

yield per plant and average fruit weight.

Chacko (1992) noticed moderate to high GCV for yield per plant in a study
for evaluation of desert type muskmelon. Genotypic differences among the

cultivars were the primary source of variation.

Ram er al. (1996) evaluated germ plasm of various cucurbits, including
pumpkin, watermelon, cucumber, bottlegourd, bittergourd and muskmelon. High
variability was shown for days to first male flower, days to first female flower,
nodes to first male or female flower, vine length, primary laterals, nodes on main

vine, fruits per plant and fruit length, breadth and weight.
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2.1.2 Heritability and Genetic Advance

In the process of crop improvement only the genetic component is
transmitted to the subsequent generations. The extent of improvement further
depends on the intensity of selection and genetic advance obtained from the
population. High heritability is not always an indication of high genetic advance

(Johnson et al., 1955).

In ivygourd, Joseph (1999) observed high heritability for vine length

primary branches per plant, fruit yield per plant and number of fruits per vine.

In snakegourd Pynadath (1978) observed highest value for heritability for
fruit length and it was followed by fruit girth. Yield per plant recorded a
comparatively low estimate of heritability while the lowest value was recorded by

fruits per plant.

Varghese (1991) noticed in snakegourd high heritability coupled with high
genetic gain for flowers per plant, sex ratio and number of branches on the main

vine.

Varghese and Rajan (1993) observed high magnitude of both heritability
- and genetic advance for fruits per plant, while yield per plant, fruit length, crop
duration, days to first harvest and days to first male flower opening showed high
heritability coupled with low genetic gain. Mathew and Khader (1999) reported
mean fruit weight, seeds per fruit, fruit length and fruit yield per plant had high

heritability coupled with high genetic advance.
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Radhika (1999) reported the highest and lowest values of heritability for
days to first female flower and vine length respectively. High heritability along
with high genetic advance was noticed for days to first male flower opening, days
to first female flower opening, fruit length, fruit yield per plant, flesh thickness,

number of fruits per plant and 100 seed weight.

In bottlegourd Prasad and Prasad (1979) reported high heritability coupled
with high genetic advance for fruit length and fruit diameter. Sirohi et al. (1986)
recorded high narrow sense heritability for days to first male and female flower
opening, fruit length, girth and weight and fruits per plant. Sharma and Dhankar
(1990) reported high heritability coupled with high genetic advance for fruits per

plant.

Kumar ef al. (1999) observed high heritability for all the characters studied
and high genetic advance was recorded for fruit yield per plant. It was followed by

number of fruits per plant and number of branches per plant.

Mathew (1999) reported high heritability and genetic advance for vine
length, primary branches, node to first female flower, fruit length, fruit girth and
seeds per fruit in bottlegourd. Bisognin and Storck (2000) observed moderate

heritability for fruit shape in bottlegourd.

In pointedgourd Singh ef al. (1986) observed high heritability with high

expected genetic advance for fruits per plant and yield per plant.
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Sarkar et al (1990) in a study with 16 divergent genotypes of
pointedgourd found that fruit diameter had high heritability and low genetic

advance.

Singh et al. (1992) found that in pointedgourd all characters were highly
heritable. High heritability with high expected genetic advance was seen for fruits

and yield per plant.

In ridgegourd Reddy and Rao (1984) recorded highest heritability for
average fruit weight and lowest heritability for days to first harvest. High
heritability coupled with high magnitude of genetic gain was recorded for yield,
individual fruit weight, number of fruits and fruit length. Kadam and Kale (1987)

reported high heritability and genetic advance for days to flowering.

Prasad and Singh (1989) noticed high heritability and low genetic advance
in ridgegourd for number of nodes, node on which the first female flower
appeared, fruit length and fruit diameter. These were attributable to the non-
additive effects. High heritability coupled with high genetic advance was noticed
for yield in quintals per hectare, yield per plant and number of fruits. Low
heritability was recorded for vine length, followed by fruit diameter, number of
nodes and node on which the first female flower appeared. The same observation

was made in another collection of cucumber by Prasad and Singh (1994 b).

Varalakshmi et al. (1995) observed high heritability values for seeds per
fruit, fruit weight, days to first female and male flower, fruit length, 100 seed

weight and fruits per plant and low heritability for number of branches per plant
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and fruit diameter. Seeds per fruit and 100 seed weight showed high estimates of

heritability and genetic advance.

Anitha (1998) recorded in ridgegourd high hentability along with high
genetic advance for vine length, sex ratio, fruits per plant, yield per plant, fruit size
and seeds per fruit. Days to first female flower opening and days to harvest had

highest heritability but low genetic advance.

In spongegourd, Arora ef al. (1983) reported high estimates of heritability

and genetic advance for yield per plant and fruits per plant.

Prasad et al. (1984) found that yield per plant and four other traits gave
heritability estimates of 100 per cent. High values for both heritability and genetic

advance were obtained for five traits including fruit size and diameter.

In pumpkin, Rana ef al. (1986) reported high heritability associated with

high genetic gain for number of flowers and fruit number. Singh ef al. (1988) and
| Borthakur and Shadeque (1990) reported high heritability associated with high
genetic gain for fruit weight. Fruit weight recorded high values of heritability and

genetic advance.

Sureshbabu (1989) reported high genetic gain for seeds per fruit (73.05 per
cent) Yield had low heritability while seeds per fruit recorded the highest genetic
advance. Kumaran et al. (1997) observed high heritability coupled with high
genetic advance for vine length, mean fruit weight, fruits per plant, seeds per fruit

and fruit yield per plant in pumpkin.
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Mohanty and Mishra (1999) observed moderate heritability with
moderately high genetic advance for yield per plant in pumpkin. Days to first
anthesis, first female flowering node, flesh thickness, vine length and flowers per

plant showed moderate to high heritability accompanied by low genetic advance.

In cucumber, Solanki and Seth (1980) noticed high heritability and low

expected genetic advance for average fruit weight and number of fruits per plant.

Choudhary and Mandal (1987) reported high heritability and high genetic
advance for yield per vine, branches per vine, vine length and fruits per vine.
High heritability and low genetic advance were recorded for days to first female
flower appearance, flowers per vine and fruit length indicated non-additive gene

effects.

Owens et al. (1985) recorded that among several lines within a population
of cucumber genotypes heritability was moderately high (0.8) for fruit size and

intermediate (0.6) for fruit weight.

Abusaleha and Dutta (1990) noticed high heritability coupled with high
genetic advance for fruit length in cucumber. Mariappan and Pappiah (1990)
reported high hertability values for fruit length and girth, days to first staminate

flower, number of seeds per fruit and fruit weight.

Rastogi and Deep (1990 a and b) recorded high heritability for yield per
plant, days to fruit maturity, fruits per vine and fruit weight. Despite high
heritability, certain other characters such as vine length, primary branches per

plant, flowers per plant and days to flower had only moderate to low genetic gain.
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Satyanarayana (1991) studied 22 cucumber accessions and reported high
heritability and genetic advance for fruit yield per vine, number of flowers per

plant and number of fruits per vine.

Prasad and Singh (1992) studied 23 genotypes of cucumber and observed
that the heritability estimates ranged from 0.02 per cent for fruits per plant to 48
per cent for fruit length. High heritability coupled with high genetic advance was
also observed for fruit length, fruit breadth and fruit weight indicating the action

of additive genes for the expression of these characters.

Prasad and Singh (1994 D) reported high heritability and genetic advance
for more than 12 growth and yield attributes in a collection of cucumber. Wehner
and Cramer (1996) reported low and moderate heritability for fruit yield and

number of days to flower.

Gayathn (1997) reported high heritability along with high genetic advance
for yield per plant, fruits per plant, average fruit weight and days to first female

flower,

In bittergourd Srivastava and Srivastava (1976) observed the highest
heritability (99.31 per cent) and genetic advance (71.75 per cent) for fruits per
plant and the lowest heritability (49.93 per cent) and genetic advance (16.73 per

cent) for male flowers per plant.

Singh et al. (1977) reported high heritability for yield (92 per cent), fruits
per plant (93 per cent) and fruit size (95 per cent). The expected genetic advance

recorded for these characters were 69, 76 and 68 per cent respectively. The lowest
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heritability (22 per cent) and genetic advance (3.52 per cent) were observed for

days to flower.

Ramachandran (1978) reported high estimates of heritability and genetic
advance for yield per plant. Ramachandran and Gopalakrishnan (1979) reported
the highest heritability of 99.80 per cent for fruits per plant and the highest genetic

advance of 81.90 per cent for yield per plant.

Ramachandran and Gopalakrishnan (1980) noticed high or moderate
estimates of heritability and high genetic gain for vitamin C, vitamin A, Protein,
total soluble solids and iron contents. Mangal er al. (1981) observed high
heritability values for leaf area, plant height, average fruit weight, branches, fruits,

yield per plant and seeds per fruit.

Indiresh (1982) reported high heritability values for all the characters
except yield per plant and days for fruit development in bittergourd.
Suribabu et al. (1986) noticed moderate to high genetic advance for seeds per fruit,

days to first female flower and yield per plant.

Choudhary (1987) observed very high genetic advance for yield per plant,
vine length, number of leaves per plant, number of flowers and number of fruits
per plant. Vahab (1989) observed high heritability coupled with high genetic gain
for fruit weight, yield and fruits per plant in bittergourd. Choudhary ef al. (1991)
also reported high estimates of heritability and genetic advance for yield per plant

and number of fruits per plant. Rajput ef al. (1996) reported high heritability in
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bittergourd for almost all the yield and related characters such as number of fruits

per plant, single fruit weight and fruit size.

Iswaraprasad (2000) recorded high heritability for days to first male flower,
days to first female flower, days to first fruit harvest, female flowers per plant,
fruits per plant, mean weight of fruit, fruit yield per plant, fruit size, flesh
thickness, seeds per fruit, 100 seed weight and crop duration in a study using 7
parents and 21 hybrids of bittergourd. ~All characters excluding days to first fruit

harvest and crop duration showed high estimates of genetic advance.

In watermelon, Prasad ef al. (1988) reported high heritability estimates for

all the characters studied excluding days to first picking and branches per plant.

Rajendran and Thamburaj (1994) observed high heritability estimates for

100 seed weight, average fruit weight, yield per vine and number of seeds per fruit.

Gopal ef al. (1996) reported high heritability accompanied by high genetic
advance for length of vine and number of branches in watermelon. Deepthy
(2000) observed high heritability and genetic advance for keeping quality, yield
| per plant, seeds per fruit, 100 seed weight, mean fruit weight, flowers per plant,
fruits per plant, productive branches per plant and sex ratio in melon. High
heritability and genetic advance were seen for days to first male flower opening,

fruit diameter, flesh thickness, fruiting period and crop duration.

In muskmelon, Chonkar et al. (1979) reported that the values of heritability

and genetic advance showed effectiveness in selection for fruit yield, single fruit
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weight and percentage of total soluble solids. Kalloo er al. (1981) observed high
heritability estimates for fruit size, fruit weight, yield and number of fruits. High
heritability coupled with high genetic gain was noticed for yield per vine, fruits per

plant and fruit weight.

Swamy et al. (1985) reported moderate to high heritability estimates for all
the characters studied. High heritability along with high genetic gain was observed
for yield per vine and fruit weight, while high heritability with low genetic gain

was noticed for days to flower opening,

| Vijay (1987) noticed high heritability and high genetic advance for fruits
per vine, total soluble solids, flesh thickness, yield per vine, fruit weight and days
to flower in muskmelon. Chacko (1992) evaluated desert type muskmelon for
southern region of Kerala. He observed association of high herntability with high

genetic advance for yield per vine.

In ashgourd, Menon (1998) observed high heritability for seeds per fruit
and size of fruits in a study for cataloguing and identification of promising
ecotypes. Primary branches per plant had the highest genetic advance. High
heritability and high genetic advance was seen for primary branches per piant,

fruit yield per plant, seeds per fruit and average fruit weight.
2.2  Correlation Studies

Yield is the most important criterion of selection.  Complexity of this
character made up of several other component characters essentially make it the

subject of a distinct study. Correlation studies would facilitate effective selection
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for improvement of one or many yield coniributing components. An estimate of
inter-relationship of yield with other fraits is of immense help in any crop

improvement programme.

In ivygourd, Joseph (1999) observed that fruits per plant, average fruit
weight, fruit girth and fruit length showed significant positive correlation with
yield. Fruits per plant had the highest correlation with yield. Sarnaik ef al. (1999)
reported that yield per plant showed positive and significant correlation with fruits
per plant and size of fruits at genotypic and phenotypic levels in ivygourd. The
yield was also significantly and positively correlated with vine length and number

of branches at genotypic level.

In cucumber, Smith ef al. (1978) measured a genotypic correlation of 1.01

and phenotypic correlation of 0.78 between fruit number and yield.

Choudhary and Mandal (1987) observed in thirty diverse genotypes of
cucumber high positive correlation at the genetypic and phenotypic levels between
yield per plant and number of fruits, female flowers per plant, fruit size and fruit
weight.  These characters along with fruit diameter were the most important

characters determining yield.

Abusaleha and Dutta (1988) recorded association of yield with fruit size
and flesh thickness to be positive and that with days to first male and female
flowers to be negative in cucumber. Prassunna and Rao (1988) observed positive

correlation of fruit yield with node to first female flower, days to first female
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flower opening, female flowers per vine, sex ratio, fruits per vine, average fruit

weight and primary branches per vine.

Rastogi and Deep (1990 a) in a study of 25 cucumber cultivars revealed
positive correlation of total yield per plant with fruits per plant, fruit weight and
fruit size. Satyanarayana (1991) reported a positive correlation of yield with vine
length, branches per vine, number of flowers per vine and total fruits per vine and
a negative correlation with days to flower and percentage of deshaped fruiis. Seed

maturity was positively correlated with flesh thickness.

Rajput er al. (1991) recorded significant positive correlation between
number of fruits and yield, and number of branches and yield in cucumber.
Milotary er al. (1991) observed high correlation between number of seeds per fruit
and fruit weight and fruit size in short fruited lines of cucumber, but these traits

were poorly correlated in the slicing Imes.

Prasad and Singh (1992) conducted correlation studies in cucumber and
observed a significant and positive correlation of yield per plot with vine length,
fruit size, fruit weight, flesh thickness and placental thickness. Chen ef al. (1994)
found that there was a significant positive genotypic correlation between number
of flowers, nﬁmber of parthenocarpic fruits and yield and between parthenocarpic

fruit yield, number of fruits and average single fruit weight in cucumber.

Ma er al. (1995) reported that in cucumber total yield had a significant
positive correlation with total fruit number, fruit size and average fruit weight.

Number of branches and plant height also had an effect on total yield. Neikov ef
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al. (1995) carried out correlation studies in salad cucumber and reported that yield

was significantly correlated with number of flowers per plant fruit number and

weight.

Damarany et al. (1995) observed a negative relationship between total yield
and number of days for first flowering. The total yield had significant positive
correlation with total fruit number. Saika ef al. (1995) showed that yield per plant
had strong positive correlation with main vine length, number of branches, single
leaf area, number of leaves, fruiting percentage, fruits per plant, fruit weight and

fruit size both at genotypic and phenotypic levels.

Gayathri (1997) reported that fruits per plant, average fruit weight, fruit
size and fruit diameter were highly correlated with yield in cucumber. Zhang et
al. (1999) feported that the three traits with the largest direct positive action on
carly yield were average fruit weight, harvested fruits per plant and average fruit

length in cucumber.

In snakegourd, Pynadath (1978) noted that yield per plant was highly
correlated with primary branches, days to first female flower, fruit weight and
girth. Fruit weight, fruit girth, number of fruits and nodes to first female flower
were the important characters contributing to yield. Ashok (2000) noted strong

correlation between yield and fruit characters and fruits per plant in snakegourd.

In bittergourd Sidhu and Brar (1981) reported that yield was highly
correlated with length of main vine, fruit weight, fruit size, number of fruits per

plant, number of female flowers per plant and number of primary branches per
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plant. Number of seeds per kilogram of flesh showed negative correlation with

yield.

Lawande and Patil (1989) reported that yield per plant was positively
correlated with fruit weight and fruits per plant in bittergourd. Rajput et al. (1995)
in correlation and path analysis studies on 21 genotypes of bittergourd indicated
that fruit yield per vine was positively correlated with number of flowers, fruits
per vine, average fruit weight, fruit length, percentage fruit set, vine length,
number of leaves and leaf area. Fruit yield per vine was negatively correlated

with days to first flower opening both at genotypic and phenotypic levels.

In ashgourd, George (1981) found that yield per plant was significantly and
positively correlated with length of main vine, female flowers per plant, average
fruit weight and weight of first mature fruit. The average fruit weight had the
maximum direct effect followed by vine length. Significant negative correlation

was seen between yield and number of days for first flowering

Menon (1998) observed that the fruits per plant had the highest positive
and significant phenotypic correlation with yield in ashgourd. Highest genotypic
correlation of yield was found with female flowers per plant. Yield was positively
and significantly correlated with length of main vine, primary branches per plant,
nodes on main vine, internode length, leaves per plant, female flowers per plant,
percentage of female flowers, average fruit weight, fruits per plant, percentage of

fruit set, circumference of fruit, fruit size and number of seeds per fruit.
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Singh and Singh (1988) reported positive correlation of yield with fruits per
vine and fruit weight. Rajendran and Thamburaj (1993) reported that average fruit

weight was positively correlated with fruits per vine in watermelon.

Shibukumar (1995) reported that yield per plant recorded high positive
genotypic and phenotypic correlation with fruits per plant, branches per plant,
weight of individual fruit, fruit size and number of leaves per vine in water melon.
Negative correlation was seen for yield per plant with length of vine, node to first

fruit produced and days to first flower opening.

Dhaliwal ef al. (1996) observed that fruit yield was positively correlated
with fruit weight, fruits per vine and flesh thickness in muskmelon. Fruit weight
and fruits per vine were negatively correlated. Gopal ef al. (1996) recorded
positive and significant correlations of branches per vine and female flowers per

vine with yield in watermelon.

Gwanama ef al. (1998) reported mid season traits (length of intemodes with
first female flower, length of primary axis, primary branches and leaves per plant)
exhibited insignificant genotypic and phenotypic correlation with fruit yield in
muskmelon. Late season traits (weight of first mature fruit and fruits per plant)

had insignificant genotypic correlation on fruit yield.

In pointedgourd Prasad and Singh (1990) observed positive association of
yield with fruit numbers and seed numbers and negative correlation with days to
first flowering and picking.  Singh er al. (1993) reported that high yield was

positively correlated with number of fruits per plant in pointedgourd. Fruits per
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plant, days to first flowering and average fruit weight were responsible for yield

increase.

Sarkar ef al. (1999) conducted correlation studies in pointedgourd and
reported that fruit weight, fruit size and number of primary branches per plant were
positively and significantly correlated with yield per plant at genotypic and

phenotypic levels.

In ridgegourd, Kadam et al. (1992) found positive correlation of yield with
fruits per plant and fruit weight. Anitha (1998) reported that vine length, primary
branches, internodal length, days to first female flower, node to first female flower,
days to harvest, fruit set, fruits per plant, average fruit weight and average fruit size

had significant positive correlations with yield in ridgegourd.

Rao er al (2000) reported that in ridgegourd yield per vine was
significantly and positively associated with fruit girth, weight and volume of fruits,
fruits per vine, branches per vine and fruits per branch. Negative association was

observed with days and node of first female flower.

Borthakur and Shadeque (1990) reported that length of main creeper, leaves
per plant, flower per plant, fruits per plant, fruit weight and fruit size index have

direct influence on yield.

Kumar ef al. (1999) reported positive and significant correlations for days
to first female flower, vine length, mean fruit weight, fruits per plant and seeds per
fruit with fruit yield per plant in pumpkin. Devadas er al. (1999) observed that total

number of seeds per fruit and 100 seed weight were the greatest in big fruits. Fruit
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weight was significantly correlated with polar and equatorial diameter, total

number and number of seeds per fruit and 100 seed weight.
2.3  Path Co-efficient Analysis

Different character traits and the causes of their association either direct or
indirect are analysed for an in-depth understanding of the relative importance of

each factor.

In snakegournd, Pynadath (1978) noted that yield per plant was highly
associated with number of branches per plant, days to first flower, fruit weight and
size. Fruit weight, fruit girth and number of fruits are the important characters
contributing to yield on account of their high direct effects. Female flowers, leaf
area and vine length are also important with moderate direct effects and substantial

indirect effects.

In bittergourd, Ramachandran (1978) reported that fruit weight, fruits per
plant and length of main vine had high direct positive effects on yield. Number of
branches per plant, female flowers per plant and fruit length had negative direct

effects on fruit yield.

Gopalakrishnan et al. (1980) examined 25 quantitative characters in 18
genetically distinct types of pumpkin. Main stem length and average fruit weight

proved to have the greatest direct effects on yield.

Prassunna and Rao (1988) conducted path co-efficient analysis in cucumber

and recorded that fruits per vine and average fruit weight were the important yield
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contributing factors. A significant positive effect was found between fruits per

vine and yield, branches per vine and yield.

In watermelon, Singh and Singh (1988) reported that among different
characters average fruit weight and number of fruits per plant recorded the highest

direct effect on yield. Indirect effect through days to first flower was negative.

Rajendran and Thamburaj (1989) found the highest direct effect on yield
was by average fruit weight in watermelon. Indirect effects were positive for most

of the characters, except days to first female flower, which was negative.

Pandita et al. (1990) found that number of fruits and fruit weight had the
highest positive direct effect in round melon. Number of days for first flowering
had negative direct effect on yield. Rajput ef al. (1991) reported that in cucumber
harvest period also influenced yield but its degree of association was reduced with

increasing vine length.

Saika et al. (1995) in the path coefficient analysis in 8 genotypes of
cucumber revealed that fruits per plant had maximum direct effect on yield
followed by fruit weight. These traits were considered as important parameters in

all selection programmes for the yield improvement in cucumber.

Paranjape and Rajput (1995) found that in bittergourd yield was mainly
contributed by fruits per vine, average fruit weight, fruit size and number of
flowers. The fruit weight had maximum direct bearing on yield. However, vine
length, number of branches, leaf area, fruits i)er vine and seed content indirectly

contributed towards yield.
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Shibukumar (1995) reported that fruit yield was directly affected by days to
first flower followed by fruits per vine, length of vine and fruit weight in
watermelon. Dhaliwal ef al. (1996) reported that in muskmelon fruit yield was
directly affected by days to first flower opening followed by fruits per vine,

number of flowers and fruit weight.

Gayathri (1997) reported that fruit size exerted maximum direct positive
effect on yield followed by average fruit weight and fruits per plant in cucumber.
In Pumpkin, Kumaran et al,. (1998) reported that fruits per plant exhibited the
highest direct effect on yield. High indirect positive effects were exerted by fruits

per plant and mean fruit weight.

Menon (1998) found that in ashgourd average fruit weight exhibited the
highest positive direct effect on fruit yield followed by number of fruits, female
flowers per plant, vine length, leaf area and number of seeds per fruit. Leaves per

plant exhibited a negative direct effect on fruit yield.

In ndgegourd, Rao ef al. (2000) reported that number of fruits per vine and
weight of fruit had high direct effect on yield per vine while number of days for
flowering had negative direct effect on yield. Sidhu and Brar (1981) made path co-
efficient analysis in watermelon and found that the number of female flower and
fruit weight had high positive direct effect on fruit yield. Choudhary and Mandal
(1987) in path co-efficient analysis in 30 diverse genotypes of cucumber revealed
fruit number, female flowers per plant, fruit length, fruit weight and fruit diameter

as the important characters determining yield.
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Abusaleha and Dutta (1988) also reported the highest direct effect of fruits
per vine and fruit length in cucumber on yield. They also reported that direct
negative effect of days to female flowering and percentage of immarlétable yield
on the total fruit yield. Indirect positive and significant effect of vine length,

branches per vine, fruit weight and flesh thickness on yield was also reported.

Prasad and Singh (1992) in the path aria]ysis of yield and its components in
23 genotypes of cucumber revealed positive direct effect of vine length, days to -
female flower appearance, fruit weight and fruit length on yield. However, the
positive direct effects of these components were partially counter balanced by their

negative indirect effects.

Solanki and Shah (1992) revealed through path co-efficient analysis of 11
yield components in cucumber that vine length, number of female flowers and days

to flower had positive and highly significant direct effect on fruit yield.
24  Genetic Divergence and Clustering of Genotypes

Nature and degree of divergence of different groups in a population is a
subject of exclusive study and investigation in heterosis breeding. Genetic
diversity plays an important role in plant breeding because hybrids between lines
of diverse origin generally display a greater heterosis than those between closely
related strains. Clustering of genotypes using Mahalanobis D? statistic measures
the degree of diversification and determines the relative proportion of each
component character to the total divergence. The genotypes grouped together in a

single cluster are less divergent than the ones which are placed in different clusters.
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Ramachandran er al. (1981) studied genetic divergence using 25 diverse
genotypes of bittergourd. Observations were recorded on 8 quantitative characters.
The genotypes were grouped into 10 clusters in which yield per plant, fruits per

plant and fruit size contributed predominantly to the total divergence.

Kadam and Kale (1985) studied genetic divergence for 14 quantitative
characters in a collection of 30 cultivars in ridgegourd. The 30 cultivars were
grouped into 20 clusters and fruit number per vine and yield per vine were noticed

to be important factors contributing towards divergence.

Mathew er al. (1986) estimated the genetic distance among 5 botanical
varieties of cucumis melo for 4 genetic characters. Of the 4 characters studied
seeds per fruit did not contribute to total divergence while fruits per plant
contributed ther maximum. The distance was greatest between muskmelon
(var.inodorus) and snakemelon (var.flexuosus) and least between longmelon

(var.utilissimum) and snapmelon (var. momordica).

Vahab (1989) found that the bittergourd genotypes differed for all the 18
characters studied. The genotypes were grouped into 5 clusters. Varghese (1991)
grouped 48 genotypes of snakegourd into 10 clusters in which fruit weight, fruit
number and yield per plant contributed maximum to total divergence. Maximum

number of genotypes was present in the cluster I (13) followed by III and V.

Parhi er al. (1993) studied genetic divergence in bittergourd for 14
quantitative characters. The 13 genotypes were grouped into 6 clusters. The

characters 100 seed weight, number of seeds per fruit and yield per plant made
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maximum contribution to divergence. Babu ef al. (1996) classified fifty pumpkin

genotypes into 5 clusters based on Mahalanobis D? statistics, containing 2,7,9,12

and 20 genotypes respectively.

Mathew (1999) assessed genetic diversity in a collection of 34 genotypes of
snakegourd. Maximum contribution to total divergence was recorded by days to
first female flower, fruit weight, crop duration and number of seeds per fruit. Rios
et al. (1997) in a multivariate analysis of pumpkin genotypes identified 6 clusters
and it was recorded that skin colour and yield contributed most to genotype

clustering.
2.5 Selection Index

The economic worth of a plant depends upon several characters. While
selecting a desirable plant from a segregating population, the plant breeder has to
give due consideration to characters of economic importance. Selection index is
one such method of selecting plants for crop improvement based on several
important characters. This method was proposed by Smith (1947) using Fisher’s

(1936) discriminant function.

Shibukumar (1995) formulated a selection index for twenty genotypes in
watermelon using the characters yield per plant, number of fruits per plant, weight
of individual fruit and total soluble solids. With 20% selection, the varieties Sugar
Baby, Asalin Yamato, HW1 and Fuken were identified superior and suitable for

cultivation.
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Gayathri (1997) prepared selection index for a coﬂection of cucumber
genotypes based on major components of yield namely, node to first female
flower, days to first harvest, fruits per plant, average fruit weight, fruit length, fruit
girth, fruit diameter and yield per plant. The highest index score was recorded by

CS 12 followed by CS 11, CS 9 and Punerikhira,

Genotypic and phenotypic correlation of different morphological characters
with yield have to be analysed. The direct and indirect relationship of the yield
attributes can be studied by path coefficient analysis (Wright, 1921). The genetic
divergence in the varieties can be studied by D’ analysis (Mahalanobis, 1936).
Application of selection index (Dabholkar, 1992) is a promising approach to

identify superior varieties.
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3. MATERIALS AND METHODS

The present programme was undertaken to study the genetic divergence of
different genotypes, to study the genetic basis and variability for different
characters in the available germplasm, to study the direct and indirect components
of yield, to identify superior varieties through discriminant function analysis in
ivygourd. The experiments were conducted in the garden land of Department of
Plant Breeding and Genetics, College of Agriculture, Vellayani during the period

of 1999-2001.

3.1 EXPERIMENT NO.I: GENETIC DIVERGENCE ANALYSIS.
3.1.1 Materials

The basic material for the study included fifty genotypes of ivygourd
including ten male lines and forty gynoecious lines collected from different agro-
climatic regions of Kerala, Tamil Nadu, Karnataka and Andhra Pradesh. The

details of the accessions collected are given in the Table 3.1.

3.1.2 Methods
3.1.2.1 Design and Layout

The vine cuttings of pencil thickness from fifty genotypes were planted in
randomized block design with three replications during September 1999. In each
replication five plants were maintained. Plot size was 7.5 m x 4.5 m with a

spacing of 1.5 m each, between rows and between plants in a row.
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Table 3.1 Local cultivars used in Experiment I

SL No. | Treatment No. Name of local cultivars
1 T, Surli local 1
2 T, Surli local II (male line)
3 Ts Alankar local
4 Ta Nelkiladi local
5 Ts Maiyalthadka local I (male line)
6 Te Maiyalthadka local 11
7 T, Balthangadi local I
8 Tg Balthangadi local II (male line)
9 Ty Balthangadi local III
10 Tho Bandargram local 1
11 T Bandargram local I
12 T2 Bandargram local IIT (male line)
13 T Chengalpattu local
14 T4 Poyale local 1
15 Tis Poyale local 11
16 T Meladkai local 1
17 T, Meladkai local I
18 Tis Meladkai local III (male line)
19 Tio Kuriyabandar local 1
20 Tao Kuriyabandar local 1T
21 Tyn Kuriyabandar local ITI
22 Tas Aladke local
23 Ty Puthur local 1
24 Ty | Puthur local I
25 Tas Puthur local III (male line)
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26 Tae Nilambur local

27 Ty Seethambeta local 1

28 Tag Seethambeta local I

29 Tao Kumbadaje local 1

30 T30 Kumbadaje local 1I (male line)
31 Ts Perdala local 1

32 T, Perdala local I

33 Ts3 Bela local 1

34 Tsy Bela local IT

35 Tss Bela local III (male line)
36 Ts6 Seethangoli local I

37 Ts7 Seethangoli local 11

38 Tsg Mannarkad local I

39 T3 Mannarkad local 1T

40 Tao Ubrangala local I

41 Tsa Ubrangala local 1T

42 Ty Pilangatta local 1

43 Tas Pilangatta local II (male line)
44 Ty Pilangatta local 11

45 T4s Neerchal local 1

46 Tae Neerchal local II

47 Ta Neerchal local I

48 Tag Panamaram local

49 Ta Kudlu iocal I (male line)
50 Tso Kudlu local IT

* Cultivars are named after their locality of cultivation
* Different cultivars of same locality are numbered as I, 11 etc.
* Only male lines are mentioned in brackets, all others are female lines.
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3.1.2.2 Cultural Practices

The entire land was well prepared incorporating farm yard manure @ 20
t/ha. Vine cuttings of 25-30 c.m. having 1.5 c.m. to 2 ¢.m. thickness were planted
2 nodes deep in the soil on separate mounts. Pandals were provided for each
individual plant for trailing. Fertilizers at the rate of 28:10:10 g NPK were given
per plant at the time of planting and at regular intervals of four months. Weeding
and raking of the soil were done at the time of fertilizer application. Regular
irrigation was given during dry periods. Need based application of insecticides

was done to protect the crop from insect pests.

3.1.2.3 Biometric Observations
Five plants per genotype were selected for recording the biometric
observations. = The following observations were made adopting standard
procedures and average values were recorded for each replication.
1. Main vine length (m)
Length of the main vine from the base of the plant to the top of the plant
was measured and recorded after harvest.
2. Number of main branches per plant
The number of primary branches of each plant was counted and average
recorded.
3. Single leaf area (cm?)
Leaf area of five selected leaves from each plant was measured using

graphical method and the average was recorded as single leaf area.
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Number of leaves at maximum spread

At the time of first harvest the number of leaves from each plant in a plot
was counted and the average number of leaves per plant was estimated.
Green weight of shoot at harvest (kg)

Shoots of each plant was weighed after completion of harvest and the
average weight was recorded.

Root : shoot ratio

Root : shoot ratio was recorded as the ratio between the weight of the root
to the weight of the shoot.

Days to first flowering

Number of days taken from planting to opening of the first flower was
recorded.

Number of flowers per plant

The total number of flowers produced on each plant was counted and the
average was recorded.

Tuber characteristics

Observations for the presence or absence of tubers were made and if tubers
present, categorised into long, medium and short.

Incidence of pests and diseases

No significant incidence of pests or diseases were noticed in the crop in any
of the growth stages and hence no scoring for pests and disease incidence

was done,
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3.1.2.4 Statistical Analysis
Mahalanobis (D?) Analysis (1936) was applied for classificatory studies by

Murthy and Arunachalam (1966) in crop plants. The same methodology was
applied to cluster the fifty genotypes of ivygourd in the experiment.

For i™ and j™® genotypes, the D? value is computed as

k
D’=X (Xi- X’
wheré:k1 is the number of characters.

The genotypes were grouped into several clusters based on the D* values by

Tochers method of clustering (Rao, 1952).
3.2 EXPERIMENT NO. 11

3.2.1 Materials
Forty genotypes comprising only gynoecious lines of ivygourd collected
from Kerala, Tamil Nadu, Karnataka and Andhra Pradesh constituted the material

for Experiment No.I. The details of the accessions collected are given in

Table 3.2.
3.2.2  Methods
3.2.2.2 Design and Layout

The vine cuttings of the forty genotypes were planted in randomized block
design with three replications. In each replication five plants were maintained for

taking the observation. Plot size and spacing were same as that of Experiment L.



44

Table 3.2  Local cultivars used in Experiment II
SI. No. | Treatment No. Name of local cultivars

1 T, Guthigar local

2 T, Alankar local

3 T Uppmangadi local

4 Ty Bela local

5 Ts Thakazhi local

6 Te Dharmasthala local 1
7 T, Dharmasthala local 11
8 T Pilangatta local

9 T Uduppit local T

10 Tio Uduppi local IT

11 T Salem local

12 - T Coimbatore local

13 T3 Nagercoil local

14 Tia Madurat local

15 Tis Pulpa local

16 Tig Chungathara local

17 Ti7 Ettumanoor local

18 Tig Subrahmania local 1
19 Tio Subrahmania local IT
20 Ty Thavinjal forest
21 Ty Nangikadapuram local
22 Ts Bandargram local
23 Tas Kumbala local

24 To4 Mugrali local

25 Tss Mangalpadi local
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Table 3.2 (Contd.....)

26 Tas Hosangadi local

27 Ty Paivalika local

28 Tos Thalapadi local

29 Tao Padanakad local

30 T30 Kanjangad local
31 Tsy Kuruthur local

32 Ty Kalikadavu local

33 Ts3 Thalapuzha local

34 Ty Mancheswaram local

35 Tss Mananthavady local

36 T3 Alappuzha local

37 Ts; Thirunelli local

38 Tsg Nekeraje local

39 Tso Konni local

40 “Ta Thodupuzha local

* Cultivars are named after their locality of cultivation

* Different cultivars of same locality are numbered as I, II etc.
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3.2.2.2 Cultural Practices
Preparation of land, planting of vine cuttings, manuring etc. were done as

for Experiment No.L.

3.2.2.3 Biometric Observations

The observations recorded were same as those in Experiment I.
Additionally, the following observations were also recorded.  Five plants per
genotype were selected for recording the observations and average values were

recorded.

I Number of fruits per plant
The total number of fruits produced on each plant was counted and the
average was recorded.

2. Fruit yield per plant (kg)
Fruit yield per plant was computed as the sum total of the weight of all the
fruits in that plant harvested at regular intervals expressed in kilograms.

3. Mean fruit weight (g)
The sum of the weight of five fruits selected at random from each plant was
taken and their average was expressed in grams.

4. Single fruit size by volume (cc)
Five random fruits from each plant was taken and their volume was

measured by the water displaceinent method using a measuring cylinder.
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The average was faken and expressed as volume of the fruit in cubic
centimeter.

5. Shape of fruit
Shape of the fruits was observed by visual observation and were recorded
as round, oblong, oval and cylindrical.

6. Number of seeds per fruit.
The seeds were taken from five fruits and the total number was counted and
the mean was recorded.

7. Protein content in fruits
Protein content in fruits was analysed using micro-kjeldahl method and was
recorded (Sadasivam and Manickam, 1996).

8. Vitamin A mn fruits (1U/100g)
Vitamin A in fruits was estimated using colorimetric method and expressed
as IU per 100 gm (Sadasivam and Manickam, 1996).

9. Vitamin C in fruits (mg/100g)
Vitamin C in fruits was estimated using volumetric method and expressed

as mg. per 100 gm (Sadasivam and Manickam, 1996).

3.2.2.4 Statistical Analysis

Analysis of variance (ANOVA) and covariance (ANCOA) for

randomized block design (RBD) in respect of the various characters were done.

Mean - The mean of the i™ character Xi (xi) wasworked out.



48

Variance and Covariance

The variance and covariance components were calculated as per the

following formulae.
For the character Xi,
- Environmental variance, o ¢ =MSE
- Genotypic variance, o & =MST - MSE
T
- Phenotypic variance, & i’ =04 +O4

where MST and MSE are the mean sum of squares for treatment and error

respectively and Y, the number of replications.

- Environmental covariance, O g =MSPE

- Genotypic variance, & g = MSPT — MSPE
Y

- Phenotypic variance, o = Ogij T 0 ojj

where MSPT and MSPE are the mean sum of products between the i and
j* characters for genotype and environment from ANCOA respectively and Y, the

number of replications.
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Genetic Parameters

Coefficient of Variation

Variability that existed in the population for various characters were

apportioned using the estimates of coefficient of variation.

For the character Xi,

- Phenotypic coefficient of variation, PCV = o5 X100
xi

- Genotypic coefficient of variation, GCV = 04 x 100
X1

- Environmental coefficient of variation, ECV =0 x 100
xi

where o, 05 and o are the phenotypic, genotypic and environmental

standard dewiations respectively.

Heritability and Genetic advance

Jain (1982) proposed the mathematical relationship of variance estimates
on computation of heritability, which is usually expressed as a percentage.

Heritability (broad sense), * = oz x 100

2

The heritability percentages were categorized as suggested by Robinson er al

(1949) namely, low (0 — 30), moderate (30 — 60) and high (above 60).
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Genetic advance under selection

Genetic advance as percentage of mean was calculated as per the formula

given by Lush (1949).

Genetic advance, GA = ki i X100

Xi
where H* - herttability in broad sense
Cpi - phenotypic standard deviation
K - selection differential that is 2.06 in case of 5% selection in

large samples (Miller ef al. 1958).

Genetic advance as percentage was categorized into low (<20%) and high (>20%)

as suggested by Robinson et al. (1949).

Correlation Analysis.
The correlation coefficients (phenotypic, genotypic and environmental)

between two characters denoted as i and j were worked out as

- Genotypic correlation (rgij) = O g
CgX Og
- Phenotypic correlation (rpij) = Oy
OpiX Oypj
- Environmental correlation (rei)) = O
T X O-ej

where o 4j, O pj and o o are the genotypic, phenotypic and

environmental covariances between the charactersi and j. o4, 04 and o are the
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genotypic, phenotypic and environmental standard deviations for the character i
and © 4, O 5 and o o are the genotypic, phenotypic and environmental standard

deviations for the character j.

Path coefficient analysis.

Path analysis is applied to identify relatively important component
characters (which are the independent variables) of a dependent variable on the
basis of their direct and indirect effects and it helps the plant breeder to lay
emphasis on component characters during selection. The solution of the matrix
equation

AB = C

where nﬁA is the genotypic inter-correlation matrix with respect to
independent variables, B is the column vector of path coefficients and C is the
column vector of genotypic correlation coefficients between the dependent and
independent variables. Vector B provides estimates of path coefficients which
means the direct effect of the independent variable on the dependent variable, and
also the indirect effect of each independent variable on dependent variable through
other variables. Residual variation which could arise from unknown and

uncontrollable factor was also estimated using vector B (Dabholkar, 1992).

The direct and indirect effects were calculated and classified into very high
(>1), high (0.30 — 0.99), moderate (0.20 — 0.29), low (0.10 — 0.19) and negligible

(0.00 - 0.09) (Lenka and Mishra, 1973).
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Selection index

Selection index proposed by Smith (1947) based on discriminant function
of the observable characters was used to select the genotypes for crop
improvement. The phenotype was expressed as

I =bixy, + boxp + ——emeemnmem + bax, where ‘n’ characters were involved and
the genetic worth H, of a plant is defined as H = a;, G; + a,Gy + -~ + a,Gq
where G;, Gy - G, represent the genotypic value of the characters and a;, a; ----
------- , an denote the weights to be assigned to each character. The ‘b’ coefficients
were determined such that the correlation between H and I is maximum, so that
maximum gain can be expected in the selection of the phenotype. This will .lead to
the solution of the system of matrix equations given by pit b =nf} a where £ andnp
are the phenotypic and genotypic variance — covariance matrix respectively, b is
the column vector of b coefficients and a the column vector of assigned weights
which are taken as unity in the present case giving equal importance to each of the
component characters. Selection indices were calculated to all the ecotypes and

those with the highest values could be considered for further breeding programme.
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4. RESULTS

The results of the present investigation on genetic analysis in ivygourd

(Coccinia grandis (L.) Voigt.) are presented below.

4.1  Experiment No.I

Fifty genotypes of ivygourd consisting of gynoecious lines and male lines

were evaluated under field conditions for studying the genetic divergence of

genotypes.

4.1.1 Genetic divergence

Observations on eight characters namely, vine length, number of branches
per plant, leaf area, number of leaves per plant, green weight of shoot at harvest,
root : shoot ratio, number of days taken for first flowering and number of flowers
per plant was subjected to Mahalanobis D? analysis. Tocher’s method was applied
to cluster the fifty genotypes based on their pair-wise D’ values and as such, eleven
clusters were found. The group constellation of these eleven clusters are presented

in Table 4.1.1(a).



VARIABILITY IN LEAF CHARACTERS
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" Table 4.1.1 (a) Group constellations in SO genotypes of ivygourd

Sl [ Cluster} No. of Genotypes
No. genotypes
1 I 7 T3, Ta, Taz, T24, Too, T36, T4z
2 I 6 Ts, Tz, Tg, Tio, Tas, Tor
3 I 11 Ts, T, Tz, Tus, Tao, Tas, T30, T2, T3, Tar, Tas
4 v 10 Ty, Ts, Tus, Tua, Tz, Tas, T31, Tsa, Tss, Tao
5 Vv 9 To, Tie, T1s, T3s, Tso, Tas, Taz, Tas, Tso
6 VI 2 Tag, T37
7 vit 1 Tys
8 VIII 1 Ty
0 | Ix 1 |Ts
10 X 1 Ty
11 X1 1 T
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The cluster Il had the highest number of genotypes (11) which includes
genotypes Te, T11, Tiz, Tis, Tao, Tas, T30, T32, T3, Ta1, and Tas followed by cluster
IV with 10 genotypes viz., T1, T3, T3, T1s, T17, T23, T31, T34, T3s and Tao and
cluster V with 9 genotypes (Ts, T1s, T1s, T35, T30, Tas, T47, Tag and Tso). The other
clusters were cluster I with 7 geﬂotypes viz., T2, Ta, T2z, To2a, T2o, T3ze and Tay,
Cluster I with 6 genotypes (Ts, T, Ts, T1o, T2s and Ty7) and cluster VI with 2
genotypes (T2s and Ts7). The genotypes Tio, T21, Tas, Tas and Tao remained as
divergent genotypes that could not be accommodated in any of the other clusters

and each remained as a separate cluster.

Based on total D? values the average inter and intra-cluster distances were
estimated and presented in Tables 4.1.1(b) and 4.1.1(c) and in Fig.1. The average
intra-cluster distance varied from zero (Cluster VII, VIIL, IX, X and XI) to 134.11
(Cluster V). The inter-cluster distance varied from 91.16 (between clusters VIII

and XI) to 2156.75 (between clusters II and IX).

The maximum and minimum divergence between clusters are presented in
Table 4.1.1(d) and Fig. 2. The cluster I had the greatest distance (1948.76) from
cluster IX followed by X, VI, V, VII, XI, IV, VIII, III and II respectively. The
cluster IX had the maximum distance (2156.75) from cluster II followed by
clusters X, VI, V, VII, X1, IV, VIII, II and I respectively. The cluster IX had the
greatest distance (1664.74) from cluster III followed by clusters X, VI, V, II, VII,
X1, I, IV and VIII respectively. The cluster IV had maximum distance (1405.77)

from cluster IX followed by clusters X, VL, I, I, V, HI, VI, XI and VII
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'respectively. The cluster V had maximum distance (1148.32) from cluster II
followed by clusters IX, I, III, X, VI, VI, IV, XI and VII respectively. The
cluster VI had maximum distance (1542.63) from cluster II followed by clusters I,
I, VIIL IV, XI, VII, IX, V and X respectively. The cluster VII had maximum
distance (1276.34) from cluster IX followed by clusters II, X, I, VI, I, V, VIII, XI
and IV respectively. The cluster VIII had maximum distance (1453.99) from
cluster IX followed by clusters X, VI, II, [, V, VII, L, IV and XI respectively.
Cluster IX had maximum distance (2156.75) from the cluster II followed by the
clusters I, ITI, VIIL, IV, XI, VII, V, VI and X respectively. Cluster X had maximum
distance (1731.04) from the cluster II followed by the clusters I, III, VIIL, IV, XI,
VII, V, IX and VI respectively. Cluster XI had maximum distance (1367.35) from
the cluster IX followed by the clusters X, II, VI, I, V, I, VII, IV and VII

respectively.

Among all the clusters Cluster IX exhibited very high distance from seven
of the eleven clusters formed, followed by Cluster II which showed very high
distance from the other four clusters. Cluster IX include only one genotype Tas,
which is a male line. Cluster II include Ts, Tg, T2s (male lines) and T5, Tio and To7
(female lines). Maximum intercluster distance was between cluster IX and Cluster

11 (2156.75) followed by Cluster I and Cluster IX (1948.76).
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Maximum and minimum distance (D) between clusters

Clusters Maximum Minimum
—
Cluster I Cluster IX (1948.76) Cluster I (229.56)
Eluster | Cluster IX (2156.75) Cluster I (229.56)
Cluster 111 Cluster IX (1664.74) Cluster VIII (231.69)
Cluster IV Cluster IX (1405.77)  |Cluster VIII (125.86)
Cluster V Cluster I (1148.32) Cluster VII (285.91)
Cluster VI Cluster II (1542.63) Cluster X (193.05)
Eluster vl Cluster IX (1276.34)  |Cluster IV (154.51)
Cluster VIII Cluster IX (1453.99) Cluster X1 (91.16)
Cluster IX Cluster I (2156.75) Cluster X (427.74)
Cluster X Cluster IT (1731.04) Cluster VI (193.05)
Cluster X1 Cluster IX (1367.35) luster VIII (91.16)




Fig. 1 Cluster Diagram

1 98

10

Inter cluster distance

O Intra cluster D values
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The cluster means of eight characters are presented in Table 4.1.1(e) and
Fig. 3,4,5,6,7, 8,9 and 10. From the table and figures, it is clear that the
maximum variation was for number of flowers per plant (32.20%) followed by
number of leaves per plant (19.11%), number of branches per plant (18.59%), root
: shoot ratio (18.18%), leaf area (15.27%), vine length (12.69%) and green weight
of shoot (9.31%). Number of days to first flowering contributed minimum (7.94%)

towards the divergence.
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Table 4.1.1 (e¢) Cluster means of 8 characters in ivygourd

[Clusters| Vine | No.of | Leaf | No. of | Green | Root | No.of | No. of

Length| bran- | area | leaves | weight | shoot |days taken| flowers

(m) ches | (c.m?) of shoot| ratio | for first | per plant

(Kg) flowering

I 2.06 493, 53.32] 228.64 201 0.22 78.79] 1215.21
I 2.07 4.08] 55.50] 249.58 218 0.21 78.08{ 1017.58
m 2.08 4.50; 53.74] 27232 225 0.22 82.23| 1469.05
v 1.95 4.60; 51.00{ 237.20 214} 0.22 81.00| 1717.35
Vv 1.85 3.94] 52.22{ 248.56 1977 0.19 79.61) 2080.22
VI 1.55 3.75) 52.00; 219.00 213] 0.17 81.50f 2458.00
vl 1.84 3.00! 4240, 183.00 1.98; 0.22 72.50{ 13851.50
Vil 1.59 6.00] 44.40| 334.00 1.70f 0.32 93.00f 1639.50
IX | -1.551 3.50{ 52.65| 218.00 1.76] 0.23 70.501 3034.00
X 1.91 4.00; 72.35| 254.00 201} 0.18 81.50| 2625.00
X1 1.55 4.50{ 44.75| 344.50 2.36] 0.21 71.50; 1730.50
Mean 1.82 4.25) 52,21 253.53 204 0.22 79.111 1894.36
S.b 0.22 0.79| 7.97| 48.44| 0.19] 0.04 6.28 609,98
C.V(%)| 12.69| 1859 1527, 19.11} 9.31| 18.18 7.94 32.20




Character-wise performance of genotypes

Fig. 3  Vine length (m)
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Character-wise performance of genotypes (contd...)

Fig. 5 Leaf area (c.m.?)

80.00
70.00
60.00
50.00
40.00
30.00
20.00 -
10.00

0.00

Leaf area

| I ] v v Vi Vi Vil X X Xl
Clusters

Fig.6 No. of leaves

400.00

350.00

300.00

250.00 A

200.00

No. of leaves

150.00

100.00

i

50.00 A

0.00 -

Clusters




Character-wise performance of genotypes (Contd....)

Fig.7 Green weight of shoot {kg)
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Character-wise performance of genotypes (Contd....}

Fig.9 No. of days taken for first flowering
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4.2  Experiment No.ll

Forty genotypes of ivygourd consisting only gynoecious lines were grown
in a separate plot and were evaluated. The data were subjected to statistical
analysis for estimating genotypic, phenotypic and environmental variability,
heritability and genetic advance and correlation of characters, and the results are

presented below.

4.2.1 Evaluation of genotypes for mean performance
Analysis of variance revealed significant genotypic differences for all the
characters. The mean performance among the genotypes along with the CD values

are presented in Table 4.2.1(a).
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VARIABILITY IN FRUIT CHARACTERS

FRUIT CHARACTERS OF 10 SELECTED CULTIVARS
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Main vine length (m)

The average vine length was observed as 1.79 m with a range of 1.08m

(T32) to 2.75m (T37) and a coefficient of variation of 2.11 per cent.
Number of branches per plant

The average number of branches per plant was observed to be 3.88 with a
range of 2.50 (Tys, T3y and Tip) to 6.50 (T,). This character exhibited

maximum coefficient of variation of 79.87 per cent.
Single leaf area (em?)
The single leaf area had an average of 51.17cm°. The single leaf area

ranged from 32.55 cm’ (T3) to 85.50 cm’® (T21) with a coefficient of

variation of 19.41 per cent.
Number of leaves per plant

The average number of leaves per plant was 253.81. The number of leaves
per plant ranged from 170.50 (T27) to 342.00 (T30) with a coefficient of

variation of 17.12 per cent.
Green weight of shoot at harvest (kg)

The green weight of shoot at harvest was 1.81 kg on an average with a
coefficient of variation of 34.94 per cent. The green weight of shoot at

harvest ranged from 1.20 kg(T29) t0 2.75 kg (T30).
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Root : shoot ratio

The average root : shoot ratio was 0.21 with a range of 0.13 (T3) to 0.37

(T37). The coefficient of variation was 30.11 per cent.

Number of days for first flowering

The average number of days for flowering was 83.54 days with a minimum
of 58.00 days (T3p) and a maximum of 108.50 days (T>7). The coefficient

of variation was 17.12 per cent.
Number of flowers per plant

The average number of flowers per plant was 1362.83. The number of
flowers per plant ranged from 562.20 (T3;) to 2429.20 (Tss) with a

coefficient of variation of 10.45 per cent.
Number of fruits per plant

The number of fruits per plant ranged between 418.00 (T32) and 1734.00
(T36) with an average of 993.94. The coefficient of variation was 14.83 per

cent.
Fruit yield per plant

The average fruit yield was 12.82 kg with a range of 7.16 kg (Ts;) to 24.05

kg (T»;) having a coefficient of variation of 16.57 per cent.



T,; - BEST CULTIVAR IDENTIFIED IN TERMS OF YIELD

T3; - BEST CULTIVAR IDENTIFIED IN TERMS OF
PROTEIN, VITAMIN A & VITAMIN C
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Single fruit weight

The single fruit weight ranged between 8.95 gm (T2g) and 16.57 gm (T21)
with an average of 12.34 gm. The coefficient of variation was 9.74 per

cent.
Single fruit size

The average single fruit size was 20.68 c¢.c with a coefficient of variation of
12.53 per cent. The genotypes differed in their fruit size by 11.00 cc. (T27)

10 28.50 cc (Ty).
Number of seeds per fruit

The average number of seeds per fruit was 77.87. The number of seeds per
fruit ranged from 51.50 (T31) to 116.50 (19) with a coefficient of variation

of 32.57 per cent.
Protein content of fruits (IU/100g)

Protein content of fruits ranged between 1.70 per cent (T2g) and 2.90 per
cent (Ts, T11, T20, T30 & T37) with an average of 2.34 per cent. The

coefficient of variation for this character was 10.81 per cent.
Vitamin A in fruits (mg/100g)

The average Vitamin A content in fruits was 208.53 IU per 100 g, which
ranged between 157.22 TU per g (Ty) and 265.66 TU per 100 g (T2;). The

coefficient of variation for this particular trait was 2.91 per cent.
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16. Vitamin C in fruits

The average Vitamin C content in fruits was 23.79 mg per 100 g, which
ranged between 16.58 mg per 100 g (Tio) and 31.52 mg per 100 g (T3s).

The coefficient of variation was 10.63 per cent.
17.  Incidence of pests and diseases

There was no severe incidence of pests and diseases. However, a minor
attack of mealy bug and fruit borer, and a mild incidence of powdery
mildew, mosaic and little leaf were observed. The incidence of pests and

diseases were not serious and hence no scoring was done.
4.2.2 Estimation of variability components

The phenotypic, genotypic and environmental variances for the 16

characters were estimated and presented in Table 4.2.2 and Fig.11.

The phenotypic variance was very low and minimum for root : shoot ratio
(0.002) and was maximum (186333.33) for number of flowers per plant. The
phenotypic variability exhibited by other characters were as follows: number of
frpits per plant (94886.81), numper of leaves per p}am (1327 .78?, Vltamm Ain
fruits (459.18), number of seeds per fruit (166.84),, Singlgz leaf area (117.56),
number of days for first flowering (73.09), fruit yiéld ﬁér pla;lt (1’7.57 ), ‘sing'le fruit
size (9.98), Vitamin C in fruits (9.18), single fruit weight (4.17), protein content in
fruits (1.25), number of branches per plant (0.63), vine length (0.18) and green

weight of shoot at harvest (0.12).
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Table 4.2.2 Components of variance for 16 characters in ivygourd

B Variance Coefficient of
variation (%)
Sl o'pz o'gz oo PCV | GCV
No. Characters (%) (%)
1. | Vine length (m) 0.18 0.17 0.01 [ 29.46 | 28.98
2. | Number of branches per 0.61 0.30 0312525 |17.73
plant
3. | Single leaf area (cm) 117.56 114.39 3.16 | 2649 | 26.13
4. | Number of leaves per plant 1327.78 1267.44 60.34 { 1795 | 1753
5. | Green weight of shoot at 0.12 0.10 0.01 {2326 |21.79
harvest (kg)
Root shoot ratio 0.002 0.0013 0.0003 | 26.22 | 24.27
7. { Number of days for first 73.09 66.50 6.59 | 12.75 | 12.16
flowering
8. | Number of flowers per plant | 186333.33 | 185318.26 | 1015.07 | 31.67 | 31.59
9. | Number of fruits per plant 94886.81 | 93799.79 | 1087.15 ] 30.99 | 30.81
10. | Fruit yield per plant (kg) 17.57 17.34 022 | 32.68 | 3247
11. | Single fruit weight (g) 417 -0.38 454 114.03 | 13.86
12. { Single fruit size {cc) 9.98 9.77 0.21115.09 | 18.88
13. | Number of seeds per fruit 166.84 146.28 20.56 | 20.73 | 19.95
14. | Protein content in fruits (%) 1.25 -1.08 2331581 | 15.60
15. | Vitamin A in fiwits (U per 459.18 458.060 1.18 {1285 | 1283
100 g)
16. | Vitamin C in fruits (mg per 9.18 8.98 0201593 | 15.75
100 g)
o-,,2 - Phenotypic variance PCV - Phenotypic coefficient of variation
o - Genotypic variance GCV - Genotypic coefficient of variation

o2 - Environmental variance




Fig. 11 GCV and PCYV for the 16 traits of ivygourd
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70

Coefficient of variation
The phenotypic coefficient of variation (PCV) and genotypic coefficient of

variation (GCV) were worked out and presented in the Table 4.2.2 and Fig.11.

Most of the characters maintained the same trend in the magnitude of
variability at phenotypic and genotypic levels with respect to the characters
studied. Least variability was recorded for the character number of days taken for
first flowering followed by vitamin A in fruits both at the genotypic and
phenotypic level. Maximum variability was recorded by fruit yield per plant
followed by number of flowers per plant. Characters viz., number of leaves per
plant, number of days for first flowering, single fruit weight, single fruit size,
protein content in fruits, vitamin A in fruits and vitamin C in fruits registered a
variability of less than 20 per cent both at genotypic and phenotypic levels. GCV
was less than 20 per cent for number of branches per plant. 20 — 30 per cent
coefficient of variation was observed in the characters vine length, single leaf area,
green weight of shoot at harvest, root : shoot ratio and number of seeds per fruit at
genotypic and phenotypic levels. The characters viz., number of flowers per plant,
number of fruits per plant and fruit yield per plant registered a variability greater

than 30 per cent at phenotypic and genotypic levels.

4.2,3 Estimation of Heritability (broad sense) and
Genetic advance (as percentage of mean)

The heritability (broad sense) and genetic advance (as percentage of mean)

estimates are presented in Table 4.2.3 and Fig. 12.



Fig.12  Heritability and genetic advance for 16 characteristics of ivygourd
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Fig.13 Character distribution in terms of heritability and genetic advance
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Table 4.2.3  Heritability and genetic advance for 16 characters in ivygourd

SL Characters Heritability | Genetic Genetic
No. (%) advance | advance (as
(at 5%) | % of mean)
1. Vine length (m) 96.78 1.05 58.66
2. Number of branches per plant 49.26 0.99 25.52
3. Single leaf area (cm®) 97.31 27.17 53.10
4. Number of leaves per plant 95.46 89.57 35.29
5. Green weight of shoot at 87.79 0.76 41.99
harvest (kg)
6. Root : shoot ratio 85.71 0.09 42 86
7. Number of days for first 90.99 20.03 23.89
flowering
8. Number of flowers per plant 9946 | 110548 64.89
9. | Number of fruits per plant 9885 | 784.11 63.11
10. | Fruityield per plant (kg) 98.72 10.66 66.50
11. | Single fruit weight (g) 97.63 3.48 28.20
12. Single fruit size (cc) 97.86 7.96 38.49
13. | Number of seeds per fruit 87.68 29.16 37.45
14. | Protein content in fruits (%) 97.34 0.74 31.62
15. | Vitamin A in fruits (TU per 99.74 55.04 26.39
100 g)
16. | Vitamin C in fruits (mg per 97.74 7.63 32.07

100 g)
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High heritability estimates, above 60 per cent, were recorded for all the
characters under study except number of branches per plant (49.26%) which
comes under the medium heritability category. Maximum heritability estimate was
recorded for vitamin A in fruits (99.74) followed by number of flowers per plant
(99.46), number of fruits per plant (98.85), fruit yield per plant (98.72), single fruit
size (97.86), vitamin C in fruits (97.74), single fruit weight (97.63), protein content
in fruits (97.34), single leaf area (97.31), vine length (96.78), number of leaves per
plant (95.46), number of days for first flowering (90.99), green weight of shoot at

harvest (87.79), number of seeds per fruit (87.68) and root : shoot ratio (85.71).

Genetic advance as percentage of mean was maximum for fruit yield per
plant (66.50) and minimum for number of days for first flowering (23.89).
Estimates for other characters are as follows. Number of flowers per plant
(64.89), number of fruits per plant (63.11), vine length (58.66), single leaf area
(53.10), root : shoot ratio (42.86), green weight of shoot at harvest (41.99), single
fruit size (38.49), number of seeds per fruit (37.45), number of leaves per plant
(35.29), vitamin C in fruits (32.07), protein content in fruits (31.62), single fruit
weight (28.20), vitamin A i fruits (26.39) and number of branches per plant
(25.52). Thus all of the characters came under high category (>20%) as far as

genetic advance is concerned.
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4.2.4 Correlation among different characters

The phenotypic, genotypic and environmental correlations were estimated

and presented in Tables 4.2.4(a, b & c) and Fig. 14, 15 and 16.

Phenotypic correlation

Phenotypic correlation coefficients are presented in Table 4.2.4(a) and

Fig 14.

Vine length had significant positive correlation with number of branches
per plant, single leaf area, number of leaves per plant, green weight of shoot at
harvest, root : shoot ratio, number of flowers per plant, number of fruits per plant,
fruit yield per plant, vitamin A in fruits and vitamin C in fruits. But it recorded

negative and significant correlation with number of days for flowering,

Number of branches per plant had significant and positive correlation with
vine length, single leaf area, number of leaves per plant, green weight of shoot at
harvest, root : shoot ratio, number of flowers per plant, number of fruits per plant
and fruit yield per plant. But it recorded significant negative correlation with

number of days for first flowering.
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Phenotypic correlation coefficients among the characters

Fig. 14

Negative ______ Positive significant ______ Negative significant

Positive

(5) Green weight of shoot at harvest (kg) (6) Root : shoot ratio (7) Number of days for first flowering (8)’
of flowers per plant (9) Number of fruits per plant (10) Fruit yield per plant (kg) (11) Single fruit weigh

{13) Number of seeds per frut (14) Protein content in fruits (5} (15) Vitamin A in fruits (IU per 100 g)

1) Vine length (m) (2) Number of branches per plant  (3) Single leaf area (cm’)  (4) Number of leaves per
{16) Vitamin C in fruits {mg per 100 g).
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Single leaf area recorded significant positive correlation with vine length,
number of branches per plant, green weight of shoot at harvest, root : shoot ratio,
number of flowers per plant, number of fruits per plant and fruit yield per plant.
Number of leaves per plant had significant positive correlation with vine length,
number of branches per plant, green weight of shoot at harvest, root : shoot ratio,
number of flowers per plant, number of fruits per plant and fruit yield per plant.
But it recorded 'signiﬁcant negative correlation with number of days for first

flowering,

Significant positive correlation was observed for green weight of shoot at
harvest with vine length, number of branches per plant, single leaf area, number of
leaves per plant, root : shoot ratio, number of flowers per plant, number of fruits
per plant, fruit yield per plant, number of seeds per fruit, vitamin A in fruits and
vitamin C in fruits. This character recorded significant negative correlation with

number of days for first flowering.

Root : shoot ratio had significant positive correlation with vine length,
number of branches per plant, single leaf area, number of leaves per plant, green
weight of shoot at harvest, number of fruits per plant and fruit yield per plant.
Number of days for first flowering and number of flowers per plant had negative
correlation with this character. Significant negative correlation was recorded by
number of days for first flowering with vine length, number of branches per plant,

number of leaves per plant, green weight of shoot at harvest, root : shoot ratio,
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number of flowers per plant, number of fruits per plant, fruit yield per plant, single

fruit size, vitamin A in fruits and vitamin C in fruits.

Number of flowers per plant had significant positive correlation with vine
length, number of branches per plant, single leaf area, number of leaves per plant,
green weight of shoot at harvest, root : shoot ratio, number of fruits per plant, fruit

yield per plant, vitamin A in fruits and vitamin C in fruits.

Significant positive correlation was recorded for number of fruits per plant
with vine length, number of branches per plant, single leaf area, number of leaves
per plant, green weight of shoot at harvest, root : shoot ratio, number of flowers per
plant, fruit yieldr per plant, vitamin A in fruits and vitamin C in fruits. But it

recorded significant negative correlation with number of days for first flowering.

Fruit yield per plant had significant positive correlation with vine length,
number of leaves per plant, green weight of shoot at harvest, root : shoot ratio,
number of flowers per plant, number of fruits per plant, single fruit weight and
vitamin C in fruits and sigpificant negative correlation with number of days for
first flowering.  Single fruit weight had significant positive correlation with fruit
yield per plant. Single fruit size had significant positive correlation with number
of seeds per fruit. Number of seeds per fruit had positive significant correlation
with green weight of shoot at harvest and single fruit size. Protein content in fruits

had no significant positive or negative correlation with any of the other characters.
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Significant positive correlation was recorded for vitamin A in fruits with
vine length, green weight of shoot at harvest, number of flowers per plant and
number of fruits per plant. It had significant negative correlation with number of

days for first flowering.

Vitamin C in fruits had significant positive correlation with vine length,
number of leaves per plant, green weight of shoot at harvest, number of flowers per

plant, number of fruits per plant and fruit yield per plant.

Genotypic correlation
Genotypic correlation among various characters were studied and presented in
Table 4.2.4 (b) and Fig. 15 and their significance was not tested as test of

significance 1s not available.

Vine length had high positive correlation with number of fruits per plant,
number of flowers per plant, fruit yield per plant, number of branches per plant and
green weight of shoot at harvest. Vine length showed high negative correlation

with number of days for first flowering.

Number of branches per plant showed high positive correlation with green
weight of shoot at harvest, vine length, number of fruits per plant, fruit yield per
plant and number of flowers per plant. It had negative correlation with number of
days for first flowering. Most of the characters had high positive correlation with

this character.



Fig. 15 Genotypic correlation coefficient among 16 characters in ivygourd
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(16) Vitamin C in fruits (mg per 100 g).




g

(8 001 Jod Sw) syniy w 9 wrwenp - X (8001 3od D SUNY ULV UTWIENA - X (%) SHOIp Ul uagu0o uisjold - V1Y od spaas Jo JaquinN - €1y

Juerd

(00) ozis yug 28wy - Y () wdem g o8wrg - Uy () juerd rod prath ymig - 0¥ 1od symy Jo yaqump - 6X

(8) 189a1RY

yueid Jad sTamory Jo Joqumnn - X SULIAMO[] JSIY J0J SABD JO IaquInp] - ¥ oMBIOOYS 1100y - 9 18 100Ys JO JySom Ut - X
jueld

yuerd 10d soaeof Jo JoquIny - Y (o) vaxe Jear o8wg - £Y Iad sayouriq Jo IoquMN - ¥ (ur) p3ugg auIp - 'Y

92920 | OPET'0 | ¥LTOO | 9VBCO | 8S6C0 | STLOD | LPPSO | I8PS0 | 6L9%0- | €16TO | 895V 0 { PSIFO | 69070 PPEL0 | L9150 | O'X

8061°0- | LLBIO | TBYOO | TLOE10- | 18BTO | STOV'O | 8EIVQ ( 1L8€0- { €LIEO | 9L9€0 | 0800 | 69TL0 6¥CC0 | 616€0 | 'X

6v81'0 | $601°0 | €Tvi'Q | €6VT0 | 9LOTO | TS61°0 | 666070~ | €BEIO | ST0TO | €€81°0 | 99270 §60€0 | Z0£1'0 ) "X

THSS'G | 6190°0- | SOPI'O | €6ZC0 | LBSTO | REOE0- | TIITO | 9LTEO | 4LSPI'O | T60ZT'O PSRE0 | €691°0 | X

0190 | 1L6T0 | #2910 | ¥061°0 | 6IT¥0- | THIEO | OQLIEO | €90£°0 | TLBI'Q €28C°0 | ¥9920 | “¥X

78

6vIv'0 | 16€0°0- | 81€0°0- | 65700~ | 80000~ | €8¥0°0 | ¥S8T'0 | 68510 61210 | 81400} "X

PI68°0 | T8L80 | 6LEL0- | B6LSO | OT9L0 | 80590 | ¥L9SO €480 | 67980 | ¥X

10660 | LVE80- | SOV90 | ¥F08'0 | 06€9°0 | OVESO 0T¥80 | 92060 | X

ILP870- | 83€9°0 | SS6L0 ) ¥E99°0 | TITSO $68L°0 | 8V680 | *X

Ly8S'0- | STLLO~ | SELYO- | 991€°0- L098°0- | 68C80- | ‘X

98¥9°0 | SI90 } 0LISO €9£9°0) fzeLo| °X

ZE8S°0 | PHIVO 10160 | v£280 ! X

54 4%Y S0LS0 | 8990 'X

009y'0 | 88sk0 | X

€980 | X
s
sty 454 £y uy "y oy 6y sy Ly 9% Y vy )¢ (5’ X I9308
g

PANOSAAL Ul SIIIBILYD 9] Fuowr JUINYJI0) uoNeRLIod didijoudn (q)p°Z'¢ dqel



79

Single leaf area had high positive correlation with fruit yield per plant,
number of fruits per plant, number of flowers per plant, root : shoot ratio, number
of branches per plant, vine length and green weight of shoot at harvest. It was

negatively correlated with number of days for first ﬂowering.

Number of leaves per plant had high positive correlation with number of
flowers per plant, fruit yield per plant, number of fruits per plant, vine length,
green weight of shoot at harvest and number of branches per plant and showed

negative correlation with number of days for first flowering.

High positive correlation was recorded for green weight of shoot at harvest
with number of branches per plant, vine length, number of fruits per plant, number
of flowers per plant, fruit yield per plant and number of leaves per plant. But green
weight of shoot at harvest was negatively correlated with number of days for first

flowering.

Root : shoot ratio had high positive correlation with vine length, number of
branches per plant, green weight of shoot at harvest, number of fruits per plant,
number of flowers per plant, fruit yield per plant and single leaf area. It was

negatively correlated with number of days for first flowering and single fruit

weight.
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Number of days for first flowering had high negative correlation with all of

the characters except single fruit weight with which it had low positive correlation.

High positive correlation was recorded for number of flowers per plant with
number of fruits per plant, vine length, fruit yield per plant, green weight of shoot
at harvest, number of branches per plant, root : shoot ratio and number of leaves

per plant. It had high negative correlation with number of days for first flowering,

Number of fruits per plant recorded high positive correlation with number
of flowers per plant, vine length, fruit yield per plant, number of branches per
plant, green weight of shoot at harvest, root : shoot ratio and number of leaves per
plant, while it showed high negative correlation with number of days for first

flowering.

Fruit yield per plant had high positive correlation with number of fruits per
plant, number of flowers per plant, vine length, number of branches per plant,
green weight of shoot at harvest, number of leaves per plant, root : shoot ratio and
single leaf area. Fruit yield also had high negative correlation with number of days

for first flowering.

Single fruit weight and single fruit size recorded low positive correlation
with all other characters. The only character which showed high positive

correlation with single fruit size was number of seeds per fruit.
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Number of seeds per fruit showed high correlation with single fruit size. It

had negative correlation with number of days for first flowering and single fruit

weight.

Protein content’in fruits had low positive correlation with number of
branches per plant, fruit yield per plant, single fruit weight, number of fruits per
plant and green weight of shoot at harvest. But it showed negative correlation

with number of days for first flowering and vitamin A content in fruits.

Vitamin A in fruits recorded positive correlation with number of flowers
per plant, number of fruits per plant, vine length, green weight of shoot at harvest
and root : shoot ratio. It had negative correlation with number of days for first

flowering, single fruit weight and protein content in fruits.

High positive correlation was recorded for vitamin C content in fruits with
fruit yield per plant, number of flowers per plant, number of fruits per plant and
vine length. It had negative correlation with number of days for first flowering.

Environmental correlation

Environmental correlation coefficients are presented in Table 4.2.4 (c)

and Fig 16.
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Fig. 16 Environment correlation coefficients among the characters
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Vine length had significant positive correlation with number of flowers per
plant and had significant negative correlation with vitamin C in fruits. Number of
branches per plant recorded significant positive correlation with single leaf area
and vitamin A in fruits. Significant positive correlation was recorded for single
leaf area with number of branches per plant and significant negative correlation
with protein content in fruits. Number of leaves per plant had significant positive
correlation with protein content in fruits.  The three characters viz., green weight
of shoot at harvest, root : shoot ratio and number of days for first flowering were
found not significantly and positively correlated to the other characters. Green

weight of shoot at harvest showed significant negative correlation with single fruit

weight.

Number of flowers per plant recorded significant positive correlation with
vine length only. Significant negative correlation was recorded for number of
fruits per plant and single fruit size.  Fruit yield per plant was not significantly
correlated with any of the characters.  Single fruit weight recorded significant
positive correlation with none of the characters and recorded significant negative

correlation with green weight of shoot at harvest.

Single fruit size had significant negative correlation with number of fruits
per plant. The two characters viz., number of seeds per fruit and protein content

showed no significant correlation with any of the other characters.
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Significant positive correlation was recorded for vitamin A in fruits with
number of branches per plant. Vitamin C in fruits recorded significant positive

correlation with vitamin A in fruits and significant negative correlation with vine

length.

4.2.5 Path coefficient analysis

Path coefficient analysis was done to estimate the direct and indirect effects
of vine length, number of branches per plant, single leaf area, number of leaves per
plant, green weight of shoot at harvest, root : shoot ratio, number of days for first
flowering, number of flowers per plant, number of fruits per plant and single fruit
weight on yield. The direct and indirect effects are presented in Table 4.2.5 and

Fig. 17.

Direct effect

Almost all characters showed positive direct effect on fruit yield per plant
excluding number of leaves per plant, root : shoot ratio and number of days for
first flowering, which showed negative direct .eﬁect. Based on the classification of
Lenka and Mishra (1973) the direct effect of each character was as follows. The
characters such as number of fruits per plant and single fruit weight registered high
direct effect and the characters suéh as vine length, number of branches per plant,
single leaf area, green weight of shoot at harvest and number of flowers per plant
recorded negligible direct effect on fruit yield per plant. Negative, negligible
direct effect was recorded by number of leaves per plant, root : shoot ratio and

number of days for first flowering.
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Indirect effect
Vine length had high indirect effect on fruit yield per plant through number
of fruits per plant. Vine length exerted negligible indirect effect through all other

characters.

Number of branches per plant had high indirect effect on fruit yield per
plant through number of fruits per plant, while the indirect effects of number of

branches per plant through all other characters were negligible.

Single leaf area had high indirect effect through number of fruits per plant
and negligible indirect effect through the remaining characters, on fruit yield per

plant.

Number of leaves per plant registered high indirect effect on fruit yield per
plant through number of fruits per plant. It had negligible indirect effect through

the remaining characters.

The indirect effect of green weight of shoot at harvest on fruit yield per
plant was high through number of fruits per plant, while its indirect effect was

negligible through all other characters.



VARIETIES - FIELD VIEW
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Root : shoot ratio, like other characters had high indirect effect on fruit
yield per plant through number of fruits per plant and had negligible indirect effect

through the remaining characters.

The only one character which showed high negative indirect effect on fruit
yield per plant was number of days for first flowering, which was also through
number of fruits per plant. It had negligible indirect effect through the remaining

characters.

Number of flowers per plant had high indirect effect on fruit yield per plant
through number of fruits per plant. It had negligible indirect effect through the

remaining characters.

Number of fruits per plant had negligible indirect effect on fruit yield per

plant through all other characters.

The indirect effect of single fruit weight on fruit vield per plant was
negligible through all other characters.
About 96.6 per cent of variation in fruit yield per plant was attributed to the

influence of the above ten component characters.

42,6 Selection index
Discriminent function technique was adopted to identify superior

genotypes for fruit yield per plant and the component characters viz., vine length,
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single leaf area, number of leaves per plant, green weight of shoot at harvest, root :
shoot ratio, number of days for first flower opening, number of flowers per plant,
number of fruits per plant, average fruit weight, size of fruits, number of seeds per

fruit, protein content in fruits, vitamin A content of fruits and vitamin C in fruits.

The component characters showed relatively stronger association with yield
and can form a valuable selection index for yield in this crop. The index values for
each variety is determined and the varieties were ranked accordingly. The
selection indices are presented in Table 4.2.6. The highest index value was
recorded by the treatment Ts¢ followed by Tsg, Ts7, T34 and T;;.  These five top

ranking varieties were identified to be genetically superior genotypes.



VARIETIES - FIELD VIEW
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Table 4.2.6 Selection indices arranged in descending order

S No. Genotypes Selection index values
1 T36 11280.62
2 T30 10777.84
3 T3y 10028.88
4 Taq 9822 01
5 Ty 9650.65
6 Tsg 9282.46
7 T, 8378.91
8 T 8243.46
9 Tao 8075.31

10 Ty 7602.36
11 T2 7579.16
12 T2 7215.84
13 T30 6938.79
14 Toy 6774.84
15 T7 6721.03
16 Tss 6679.01
17 Tig 6655.82
18 Tis 6638.82
19 Ts 6629.01
20 Ty 6302.26
21 Tia 6287.08
22 Ty 5944.23
23 Ts 5860.12
24 Ta2s 5841.46
25 Ty 5783 .41
26 T3 5724.53
27 Ts 5648.19
28 Tis 5620.80
29 Ty 5570.25
30 Toe 5557.48
31 T3 5511.74
32 Tiz 5031.68
33 T 4817.48
34 T2 4732.78
35 T 4655.99
36 Tis 4588.55
37 Tao 4076.62
38 Ty ] 3997.85
39 Tis ‘ 3967.57
40 T3, 3020.92




DISCUSSION



5. DISCUSSION

Genetic improvement of a crop demands a thorough understanding of the
genetic basis of yield and yield components of that particular crop. The variability
present in the population, heritability and genetic advance are to be essenfially
estimated. The way in which different characters are correlated and their effect on
yield are also important. Variations in a population arise due to the differences in
the genetic make up of the individuals or the environment in which they are grown.
Selection is effective when there is considerable genetic variability among the
individuals of a population. The present study to assess the genetic divergence and
genetic parameters 1S conducted as two experiments. Results of the present
investigation, which is aimed at gathering information in this regard, are discussed

below.
Experiment No.l

An assessment of genetic diversity is of much importance in plant breeding
research as far as the selection of parents for hybridisation is concemed. The
economic value of a plant is determined by several characters which may be
correlated. Mahalanobis D? — statistics gives a quantitative measure of divergence
based on multiple characters. The fifty genotypes are clustered into 11 groups.
The Fig. 1 shows the genetic diversity at intra and intercluster levels. The greater
the distance between two clusters the greater is the divergence between genotypes
belonging to the two clusters. The genotypes within a cluster are less divergent

than those which are in different clusters. In the selection of parents for
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hybridization three points mainly need to be considered. They are the relative
contribution of each character to the total divergence, choice of the clusters with

maximum genetic distance and selection of genotypes from such clusters.

Among the 11 clusters maximum number of genotypes were included in the
Cluster I followed by Cluster IV and V. Five genotypes Tio, T21, T43, T4 and
T4 did not come under any of the clusters. The maximum intercluster distance
was between Cluster II and Cluster IX (2156.75) and the minimum intercluster
distance was between Clqster VIII and Cluster XI. The Cluster IX which include
only one line which is a male line T4; is found to have maximum intercluster
distance with seven of the 11 clusters formed (Fig. 2). This is followed by Cluster
I containing the male lines Ts, Tg and T,s and female lines T7, Ty and T kept

maximum divergence between four of the 11 clusters.

So selection of parents from these divergent clusters will be very effective
in hybridisation. The crosses of the combinations T7 x T4s, T1o X T4z and Ta7 x Taz
would be promising. These crosses may yield better hybrids.  Character-wise
performance at cluster level is seen from Fig. 3,4, 5,6, 7, 8, 9 and 10. Number of
flowers per plant registered the maximum coefficient of varation (32.20 per cent)
followed by number of leaves (19.10 per cent) at genotypic level. So number of
flowers and leaves per plant are the two characters which contribute maximum for
the divergence of the genotypes and can be considered as potential contributors of

differentiation.
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Experiment No.Il
Variability

Forty genotypes of ivygourd showing variations in different morphological
characters, collected from different regions of Karnataka, Tamil Nadu, Andhra
Pradesh and Kerala were evaluated using R.B.D. with sufficient replications. In
the present study analysis of variance showed significant differences for all the
characters under study. This indicated wide range of differences between the
genotypes for all these characters. It is important to know whether this variability
is due to genotype or environment.  Hence phenotypic, genotypic and

environmental variances were estimated.

The average vine length has been estimated as 1.79 m with a range of 1.08
mto 275 m. PCV and GCV were in the medium range (20-30 per cent).
Environmental variance was negligible indicating a low influence of environment
on this character. This result was in conformity with the reports of Thakur ez al.
(1994) and Katiyar ef al. (1996) on bittergourd; Mathew (1999) on bottlegourd;
Ram et al. (1996) on cucumber and Borthakur and Shadeque (1990) on pumpkin.
The average number of branches per plant was observed to be 3.88 with a range of
2.50 to 6.50. High PCV and moderate GCV were exhibited by this character.
Environmental variance was also less. These findings were in consonance with
the findings of Thakur er al. (1994) in bittergourd; Menon (1998) in pointedgourd;
Mathew (1999) in bottlegourd and Abusaleha and Dutta (1990) and Prasad and

Singh (1992) in cucumber.
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The single leaf area had an average of 51.17 cm?, ranging from 32.55 cm’
to 85. 50 cm’. PCV and GCV were moderate. Low environmental variance was
recorded. Similar results were reported by Singh et al. (1992) on pointedgourd and
Solanki and Seth (1980), Abusaleha and Dutta (1990) and Prasad and Singh (1992)
on cucumber. The average number of leaves per plant was 253.81 with a range of
170.50 to 342.00. Moderate PCV and GCV were also recorded. Environmental
variance was less. This was in agreement with the findings of Singh et al. (1992)
in pointedgourd; George (1981) in ashgourd; Abusaleha and Dutta (1990) and
Prasad and Singh (1992) in cucumber and Borthakur and Shadeque (1990) and

Sirohi (1994) in pumpkin.

The average weight of shoot at harvest and root : shoot ratio were 1.181 kg
and 0.21 respectively. High PCV and GCV were recorded by both of these
characters. Environmental variance was negligible for these characters. These
findings were in conformity with the findings of Varghese and Rajan (1993) in
snakegourd; Thakur er al (1994) in bittergourd; Khanikar er al. (1996) in
ridgegourd; Mathew (1999) in bottlegourd and Abusaleha and Dutta (1990) and

Prasad and Singh (1992) in cucumber.

The average number of days for flowering was 83.54 days with a minimum
of 58.00 days and a maximum of 108.50 days. Environmental variance was less
and the least PCV and GCV was recorded by this character. This finding was in
tune with the findings of Vahab (1989) in bittergourd, Varghese (1991) in

v snakegourd; Mathew (1999) in bottlegourd and KAU (1996); Ram et al. (1996)

and Gayathri (1997) in cucumber. The average number of flowers per plant was
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1362.83, ranging from 562.20 to 2429.20. Next to fruit yield per plant, number of
flowers per plant recorded the maximum variability, both at phenotypic and
genotypic level. This result was in conformity with the experimental results of
Hamid ef al. (1989) in ashgourd; Varghese and Rajan (1993) in snakegourd,
Singh ef al. (1992) in pointedgourd; Thakur et al. (1994) in bittergourd and Sirohi

(1994) in pumpkin.

The yield governing character, number of fruits per plant had an average of
993.94 with a range of 418.00 to 1734.00. Very high PCV and GCV was recorded
by this character. This finding was in consonance with the findings of
Varalakshmi ef al. (1995) in ridgegourd; Kumar ef al. (1999) and Mathew (1999)
in bottlegourd; Radhika (1999) in snakegourd, Kumaran et al. (1997) and
Mohanty and Mishra ((1999) in pumpkin and Ram et al. (1996) and Wehner and

Cramer (1996) in cucumber.

The most important economic character fruit yield per plant was 12.82 kg
on an average with a range of 7.16 kg to 24.04 kg. Fruit yield per plant recorded
the maximum variability (PCV and GCV) among all the characters studied.
Environmental variance was also very less. These results were in agreement with
the findings of Katiyar et al. (1996) and Iswaraprasad (2000) in bittergourd;
Khanikar et al. (1996) in ndgegourd; Kumar er al. (1999) and Mathew (1999) in
bottlegourd; Radhika (1999) and Ashok (2000) in snakegourd; Menon (1998) in
pointedgourd; Anon (1996) and Gayathri (1997) in cucumber and Sirohi (1994)

" and Mohanty and Mishra (1999) in pumpkin.
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The single fruit weight ranged between 8.95 g and 16.57 g with an average
of 12.34 g Moderate PCV and GCV were recorded for this character and the
environmental variability was less.  This result was in conformity with the
experimental results of Raju and Peter (1995) inivygourd; Vahab (1989), Jaiswal
et al. (1990) and Iswaraprasad (2000) in bittergourd; Hamid ef al. (1989) in
ashgourd; Varalakshmi er al. (1995) in ridgegourd and Ram er al. (1996) and
Wehner and Cramer (1996) in cucumber. The average single fruit size was 20.68
c.c. with a range of 11.00 c.c to 28.50 c.c. PCV and GCV were moderate and
environmental variance was very less for fruit size. ~ Similar findings were
reported by Raju and Peter (1995) on ivygourd; Jaiswal et al (1990) and
Iswaraprasad (2000) in bittergourd; Mathew (1999) and Bisognin and Storck
(2000) in bottlegourd and Ram ef al. (1996) and Wehner and Cramer (1996) in

cucumber.

The average number of seeds per fruit was 77.87. It ranged from 51.50 to
116.50.  Variability at phenotypic and genotypic levels were high and
environmental variability was low.  This finding was in tune with the findings of
Sarkar et al. (1990) in pointedgourd; Varghese (1991) and Ashok (2000) in
snakegourd; Varalakshmi ef al. (1995) in ridgegourd; Iswaraprasad (2000) in

bittergourd and Mariappan and Pappiah (1990) in cucumber.

Protein content in fruits ranged between 1.70 per cent and 2.90 per cent
with an average of 2.34 per cent. Moderate variability was recorded both at
" phenotypic and genotypic levels. Similar results were obtained by Ramachandran

and Gopalakrishnan (1980) and Jaiswal et al (1990) in bittergourd; George
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(1981) in ashgourd and Rahman ef al. (1994) in bottlegourd. Average Vitamin A
and Vitamin C content in fruits were 208.53 IU and 23.79 mg respectively per 100
gm of the fruitt PCV and GCV recorded were moderate for both of these
characters. Environmental variability was very less.  These findings were in
consonance with the findings of Ramachandran and Gopalakrishnan (1980) and
Jaiswal et al. (1990) in bittergourd; George (1981) in ashgourd and Rahman et al.

(1994) in bottlegourd.

Heritability and genetic advance

The success of improvement of the characters under study depends on the
heritability (broad sense) of the character and expected genotypic advance under
selection.  Heritability coefficient gives an idea about the relative importance of
the genetic and environmental components of variance in the character expression.
High values of these coefficients indicate the effectiveness in the selection of
phenotypically superior plants in the next generation. Similarly, the magnitude of
improvement in the performance of selected individuals over the population
assumes importance. This is estimated through the parameter genetic advance.
For easy understanding heritability is classified as high (60 to 100), moderate (30 —
60) and low (<30) and genetic advance as high (>20), moderate (10-20) and low

(<10).

Heritability along with genetic advance is more useful than heritability
alone in predicting the resultant effect of selecting the best individuals (Johnson et

al., 1955). Fig. 13 shows the distribution of characters in terms of heritability H)
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and genetic advance (G.A). Among the different characters maximum heritability
estimate was for Vitamin A in fruits followed by number of flowers and fruits per
plant and fruit yield per plant. If five per cent selection is to be practised
maximum genetic advance is expected for fruit yield per plant followed by number
of flowers and fruits per plant, and minimum by number of days for first flowering.
Comparison of the improvements expected from these characters are seen from
Fig. 13.  According to Panse and Sukhatme (1957), the characters with high
heritability and genetic advance were controlled by additive gene action and
therefore amenable to genetic improvement through selection. In the present study
all of the economic characters recorded very high heritability (>95 per cent)
followed by genetic advance. So selection of phenotypically superior plants with
respect to these characters will result in a significant improvement in the next

generation.

High heritability along with high genetic advance as percentage of mean for
the major characters under study were formerly reported by Joseph (1999) on
ivygourd; Varalakshmi et al. (1995) and Anitha (1998) on ridgegourd; Rajput et
al. (1996) and Iswaraprasad (2000) on bittergourd; Menon (1998) on ashgourd;
Kumar et al. (1999) and Mathew (1999) on bottlegourd, Mathew and Khader
(1999) and Radhika (1999) on snakegourd; Gayathri (1997) on cucumber and
Rajendran and Thamburaj (1994), Gopal et al. (1996) and Deepthy (2000) on

watermelon.
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Correlation

The degree and direction of the inherent association (genotypic correlation)
of characters apart from the observable correlation (phenotypic correlation)
between two characters are important for the simultaneous selection of characters
for genetic improvement. Correlation coefficients gives an idea about the mutual
relationship between various plant characters and determines the component
characters on which selection can be based for genetic improvement in yield. The
presence of genotypic correlation may be either due to pleiotropic action of genes
or due to linkage or more likely both. If a positive genotypic correlation was
observed for a pair of characters, certainly the improvement in one character will
improve the other character also, thus helping a breeder to select characters on the
correlated response to selection. If the improvement in one character results a
decrease in other character, this will also help the breeder in the selection of
characters if necessary. The significant pair-wise correlations are seen in Fig. 14,

15 and 16.

Fruit yield per plant had high positive genotypic and significant positive
phenotypic correlation with number of fruits per plant, average fruit weight,
number of flowers per plant, vine length, number of leaves per plant and root :
shoot ratio. It had significant environmental correlation with none of the
characters. This finding was in tune with the findings of Joseph (1999) and
Sarnaik er al (1999) in ivygourd; Rajput ef al. (1995) in bittergourd; Anitha
(1998) and Rao et al. (2000) in ridgegourd; Sarkar et al. (1999) in pointedgourd

and Neikov ef al. (1995), Saikia ef al. (1995) and Gayathri (1997) in cucumber.
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Vine length had high positive genotypic correlation and significant positive
phenotypic correlation with number of branches per plant, green weight of shoot at
harvest, number of flowers per plant, number of fruits per plant and fruit yield per
plant. It had significant positive environmental correlation with only number of
flowers per plant. This is in conformity with the findings of Anitha (1998) in
ridgegourd; Menon (1998) in pointedgourd and Satyanarayana (1991), Prasad and
Singh (1992) and Ma et al. (1995) in cucumber. Contrary to this finding
Shibukumar (1995) reported with regard to the findings in watermelon negative
correlation between vine length and yield per plant. Higher genotypic correlation

indicates the strong association of these characters.

Number of branches had significant positive phenotypic and high positive
genotypic cbﬁelaﬁon with vine length, green weight of shoot at harvest, number of
flowers per plant, number of fruits per plant and fruit yield per plant. This
character also showed significant positive environmental correlation with single
leaf area and vitamin A content in fruits. Similar results were reported by Samaik
et al. (1999) on ivygourd; Anitha (1998) and Rao ef al. (2000) on ridgegourd,
Sarkar et al. (1999) on pointedgourd and Rajput et al. (1991) and Saika ef al

(1995) on cucumber.

Significant positive phenotypic correlation and high positive genotypic
correlation was observed for single leaf area with fruit yield per plant, number of
fruits per plant, number of flowers per plant, vine length and number of branches
per plant. It also had significant positive erﬁdronmental correlation with number of

branches per plant. This was in agreement with the findings of Rajput et al.
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(1995) in bittergourd and Saika et al. (1995) in cucumber. Number of leaves per
plant had high positive genotypic correlation and significant positive phenotypic
correlation with vine length, number of branches per plant, number of flowers per
plant, number of fruits per plant and fruit yield per plant. This was in tune with
the reports of Rajput et al. (1995) on bittergourd; Menon (1998) on ashgourd;
Saika e al. (1995) on cucumber and Borthakur and Shadeque (1990) on pumpkin.
However, a negative correlation of number of leaves per plant with yield was

reported by Gwanama et al. (1998) on watermelon.

Green weight of shoot at harvest and root : shoot ratio had high genotypic
correlation with vine length, number of branches per plant, number of flowers per
plant, number of fruits per plant and fruit yield per plant. Both of these characters

had no significant environmental correlation with any of the characters.

Number of days for flowering recorded negative phenotypic, genotypic and
environmental correlation with all other characters.  This was in conformity with
the findings of Prasad and Singh (1990) in pointedgourd; Rajput ef al. (1995) in
bittergourd; Rao ef al. (2000) in ridgegourd; Satyanarayana (1991) and Damarany

et al. (1995) in cucumber and Shibukumar (1995) in watermelon.

Number of flowers per plant had high genotypic correlation and significant
positive phenotypic correlation with vine length, number of branches per plant,
green weight of shoot at harvest, number of fruits per plant and fruit yield per
plant. It had significant positive environmental correlation with vine length only.

This was in tune with the findings of Menon (1998) in ashgourd; Chen et al
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(1994) and Neikov et al. (1995) in cucumber; Borthakur and Shadeque (1990) in

pumpkin and Gopal er al. (1996) in watermelon.

Number of fruits per plant had high genotypic correlation and significant
positive phenotypic correlation with number of flowers per plant, fruit yield per
plant, vine length, number of branches per plant and green weight of shoot at
harvest. It bad no significant positive environmental correlation with other
characters. This was in conformity with the findings of Joseph (1999) and‘ Samaik
et al. (1999) in ivygourd; Anitha (1998) and Rao er al. (2000) in ridgegourd,
Menon (1998) in ashgourd; Ashok (2000) in snakegourd, Ma et al. (1995),
Gayathri (1997) and Zhang er al. (1999) in cucumber; Borthakur and Shadeque

(1990) in pumpkin and Shibukumar (1995) and Saika ef al. (1995) in watermelon.

Single fruit weight had low genotypic correlation and significant positive
phenotypic correlation with fruit yield per plant. Environmental correlation also
was very low for this character with other characters. Similarly, fruit size had also
low genotypic, phenotypic and environmental correlation with other economically
important characters.  This was in conformity with the experimental results of
Milotary er al. (1991) in cucumber and Gwanama ef al (1998) in watermelon.
Contrary to this finding, many scientists reported high phenotypic and genotypic

correlations of this characters with yield.

Number of seeds per fruit had high genotypic correlation and significant
positive phenotypic correlation with fruit size only. No significant environmental

correlation was recorded by number of seeds per fruit with any of the characters.
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Similar results were reported by Prasad and Singh (1990) on pointedgourd;
Milotary et al. (1991) on cucumber and Kumaran et a/. (1998) and Devadas et al.
(1999) on pumpkin. But contrary to this negative genotypic and phenotypic
correlation of these characters were reported by Sidhu and Brar (1981) in

bittergourd.

Protein content in fruits had low genotypic correlation with number of
fruits per plant, single fruit weight and fruit yield per plant whereas no phenotypic
and environmental correlations were recorded for this character with any of the
other characters. Vitamin A and Vitamin C in fruits had no significant correlation
with any of the fruit characters and had positive correlations with morphological
characters such as vine length, green weight of shoot at harvest, number of flowers

per plant and number of fruits per plant.

In the present study all pairs of characters exhibited genotypic correlation
coefficients higher than phenotypic correlation coefficients.  Environmental
correlations are absent for almost all pairs of characters except for a very few pairs.
The results indicated that there is strong association between all pairs of characters
genetically, but the phenotypic value is lessened by the significant interaction of

environment.
Path Coefficient Analysis

The technique of path analysis was applied in plant selection by Dewey and
Lu (1959). It measures the direct and indirect contribution of independent

variables on dependent variable and the residual effects. This technique also
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provides information about the cause and effect situation and helps in
understanding the cause of association between two variables. Direct effects and
indirect effects can be classified into very high (>1), high (0.30 — 0.99), moderate
(0.20 - 0.29), low (0.10 — 0.19) and negligible (0.00 — 0.09) (Lenka and Mishra
(1973)).  Path analysis was done taking the characters vine length, number of
branches per plant, single leaf area, number of leaves per plant, green weight of
shoot at harvest, root : shoot ratio, number of days for first flowering, number of
flowers per plant, number of fruits per plant and single fruit weight as independent
variables which had strong genotypic correlation with fruit yield per plant, the

dependent variable.

In the present study, majority of the characters recorded positive direct and
indirect effects. Among different characters, contributing to yield, number of fruits
per plant had the maximum direct effect.  Similar results were reported by
Paranjape and Rajput (1995) on bittergourd; Menon (1998) and Rao ef al. (2000)
on ashgourd; Chen er al (1994) and Gayathri (1997) on cucumber and
Shibukumar (1995) on watermelon. The high genotypic correlation showed by
number of fruits per plant with fruit yield per plant was also due to the positive
indirect effect (although negligible) through all of the remaining characters. This
was in conformity with the findings of Paranjape and Rajput (1995) in bittergourd;

Rao et al. (2000) in ashgourd and Singh and Singh (1988) in watermelon.

Next to number of fruits per plant, average single fruit weight had high
positive direct effect on fruit yield per plant. This finding was in agreement with

the findings of Paranjape and Rajput (1995) in bittergourd; Menon (1998) and Rao
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et al. (2000) in ashgourd; Prasad and Singh (1992), Chen at al., (1994) and Saika
et al. (1995) in cucumber; Shibukumar (1995) in watermelon and Dhaliwal (1996)
in muskmelon. But Solanki and Shah (1992) reported on cucumber moderate
direct effect for average fruit weight on fruit yield. Single fruit weight exerted
negligible indirect effect through all other characters. This was in conformity with
the findings of Abusaleha and Dutta (1988) and Prasad and Singh (1992) in
cucumber and Rajendran and Thamburaj (1989) in watermelon. High correlation
of single fruit weight with fruit yield per plant was due to the high direct effect and
cumulative indirect effect through the remaining characters. So direct selection

for this trait will be rewarding for yield improvement.

Vine length and number of branches per plant showed negligible direct
effect on fruit yield per plant. Both of them exerted high indirect effect on fruit
yield through number of fruits per plant. Similar results were reported by
Ramachandran (1978) and Paranjape and Rajput (1995) on bittergourd and
Abusaleha and Dutta (1988), Prassunna and Rao (1988) and Solanki and Shah
(1992) on cucumber. But contrary to this Rajput et al. (1991) and Prasad and
Singh (1992) reported negative indirect effect on cucumber. Even though vine
length and number of branches per plant had low direct effects on yield, their total

correlation was high due to high indirect effect through number of fruits per plant.

Single leaf area, green weight of shoot at harvest and number of flowers per
plant registered negligible direct effect and high indirect effect through number of
fruits per plant on fruit yield per plant. High indirect effect reported by single leaf

area on yield was in conformity with the experimental results of Pynadath (1978)
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in snakegourd; Paranjape and Rajput (1995) in bittergourd and Rajendran and
Thamburaj (1989) in watermelon. But Menon (1998) reported on ashgourd high
direct effect of single leaf area on yield. As far as number of flowers per plant is
concerned, many scientists reported high direct effect on yield (Paranjape and
Rajput (1995) in bittergourd; Menon (1998) in ashgourd; Choudhary and Mandal
(1987), Solanki and Shah (1992) and Chen ef al. (1994) in cucumber and Dhaliwal
(1996) in muskmelon). The high correlation exhibited by single leaf area, green
weight of shoot at harvest and number of flowers per plant with yield is mainly due
to their indirect effects through number of fruits per plant and not due to their
direct effects. So indirect selection through number of fruits per plant will be

effective in yield improvement.

Number of days for first flower opening had negative negligible direct
effect and high negative indirect effect on fruit yield per plant. Negative indirect
effect of number of days for flowering on yield was formerly reported by Pynadath
(1978) on snakegourd; Singh and Singh (1988) and Rajendran and Thamburaj
(1989) on watermelon and Prasad and Singh (1992) on cucumber. But Abusaleﬁa
and Dutta (1988), Pandita ef al. (1990) and Rao er al. (2000) reported high
negative direct effect of number of days for flowering on fruit yield per plant with
regard to cucumber, roundmelon and ridgegourd respectively. The high negative
correlation recorded by days to first flower opening on yield may be due to its
negative direct and indirect effects. So selection may be practised in the opposite

direction for this character.
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Number of leaves per plant and root : shoot ratio registered negative
negligible direct effect on fruit yield per plant. Both of these characters had high
indirect effect on fruit yield per plant through number of fruits per plant. This was
in conformity with the experimental results of Paranjape and Rajput (1995) in
bittergourd; Menon (1998) in ashgourd and Rajendran and Thamburaj (1989) in

watermelon.

High correlation of component characters and negligible residue effect
indicates the efficiency of selection based on these characters and the liitle

mfluence of other component characters on fruit yield per plant.
Selection Index

Seiéétion of genotypes based on a suitable index is highly efficient in any
breeding programme. An estimation of discriminent function based on reliable
and effective characters is a valuable tool for the practical plant breeder. In the
present study selection index for the genotypes was computed on the sixteen
characters namely vine length, single leaf area, number of leaves per plant, weight
of shoot at harvest, root : shoot ration, number of days to flower, number of
flowers per plant, number of fruits per plant, average fruit weight, size of fruits,
fruit yield per plant, number of seeds per fruit, protein content in fruits, vitamin A

in fruits and vitamin C content of fruits.

Based on the selection index values, the top ranking five genotypes viz.,

Alappuzha local, Kanjangad local, Thirunelli local, Mancheswaram local and
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Nangikadapuram local, with the highest scores were identified to be genetically

superior from other varieties.

The characters number of fruits per plant and average fruit weight can be
used as a criteria for selection of genotypes since they are found to have high direct
effect on yield of the plant. There is a high scope of improvement for yield
through selection since there exists high variation for these characters and it has

high heritability and genetic advance.
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6. SUMMARY

The present study was conducted at the Department of Plant Breeding and
Genetics, College of Agriculture, Vellayani during the period 1999-2001. The
study was conducted with the objective of estimating the genetic divergence and
the factors contributing to genetic divergence, the role of genetic constitution in the
expression of the characters, direct and indirect effects of various traits influencing
yield and formulation of a selection index to identify superior genotypes. The data

for the study were collected from two field experiments.

In Experiment I, 50 local cultivars of ivygourd coliected from different
focalities were raised in randomised block design with three replications.
Observations were recorded on characters such as vine length, number of branches
per plant, leaf area, number of leaves per plant, green weight of shot at harvest,
root : shoot ratio, days to first flower opening and number of flowers per plant.
The data collected were subjected to Mahalanobis D* analysis and the genotypes
were clustered into 11 groups. Maximum genotypes (11) were included in the
cluster III followed by cluster IV (10), cluster V (9), Cluster I (7), cluster II (6) and

cluster VI (2). Clusters VII, VIII, IX, X and XTI had only one genotype each.

Maximum divergence was shown between the clusters IT and IX, while it is
minimum between VIII and XI.  The three superior crosses which may yield

better hybrids were Balthangadi local I (T7) x Pilangatta local IT (T43), Bandargram
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local T (To) x Pilangatta local II (T43) and Seethambeta local I (T27) x Pilangatta
local 1T (T43). The intracluster distance was the highest for the cluster V. Number
of flowers per plant contributed maximum to the total divergence followed by
number of leaves per plant. Clustering pattern was not related to the geographical
similarities but was related to the morphological similarities. The results suggests
that selection of parents from these divergent clusters will be effective in future

hybridisation programme,

In Experiment II, 40 genotypes of ivygourd from different agroclimatic
regions were raised in randomised block design with 3 replications. In addition to
the observations made in Experiment I, the following observations were also made
viz., number of fruits per plant, fruit yield per plant, single fruit weight, single fruit
size, number of seeds per fruit, protein content in fruits, vitamin A in fruits and
vitamin C in fruits. The data collected were subjected to analysis of variance and
the genetic parameters like variability, heritability, genetic advance, correlation
coefficients and path coefficients were estimated. A selection index was also

formulated to identify superior genotypes.

Analysis of variance revealed significant differences among the genotypes
for all the sixteen characters studied. ~Maximum fruits were obtained from
Alappuzha local (Ts6) and the highest mean fruit weight was for Nangikadapyram
local (T21). A wide range of variation was noticed for these characters. Fruit yield

was maximum for Nangikadapuram local (T5)).

The classification of genotypes into poor, medium and better groups

indicated normality of the data for almost all characters in the material under study.
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Nangikadapuram local (T»;), Kanjangad local (T30) and Alappuzha local (T3¢)
performed better for most of the characters, while Kalikadavu local (T3)),

Thalapadi local (T»s) and Pilangatta local (rs) were poor in most of the characters.

In this study high phenotypic coefficient of variation and genotypic
coefficient of variation were observed for fruit yield per plant, number of flowers
per plant and number of fruits per plant, which indicates high genetic varability
and better scope for improvement of these characters through selection.
Comparatively low coefficients of variation were recorded for number of days for
first flower opening, number of leaves per plant and single fruit weight indicating
low variability and thus limiting the scope for further improvement through
selection. The difference between phenotypic coefficient of variation and
genotypic coefficient of variation were least for fruit yield per plant, number of
flowers per plant and number of fruits per plant indicating the negligible influence

of environment over these characters.

High heritability estimates were recorded for all characters except number
of branches per plant, which had moderate value. Heritability was maximum for
vitamin A in fruits followed by number of flowers per plant, number of fruits per

plant and fruit yield per plant.

High genetic advance was noted for fruit yield per plant, number of flowers
per plant and number of fruits per plant while number of days for first flower

opening and number of branches per plant recorded low genetic advance.
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High heritability in conjunction with high genetic advance as percentage of
mean were observed for fruit yield per plant, number of flowers per plant and
number of fruits per plant suggests that these characters are under the control of
additive gene action and selection may be effective. High values of heritability in
association with low genetic advance for the character number of days to flower
opening implied the role of non-additive gene action. The high heritability is
being exhibited due to favourable influence of environment rather than genotype

and selection for such trait may not be rewarding.

In general the genotypic correlation coefficients were higher than other
corresponding phenotypic and environmental correlation coefficients. This
revealed that the phenotypic expression of these correlations are reduced owing to
the influence of the environment. Yield per plant exhibited positive association
with all the characters except number of days for flowering, which had significant
negative correlation with yield. Among the yield components number of fruits per
plant showed high positive correlation with number of flowers per plant followed
by vine length and number of branches per plant whereas it exhibited high negative
correlation with number of days for first flowering. Such correlation reveal the
possibility that in crop selection for strains with more number of fruits can be

expected to result in strains with higher yield.

Path coefficient analysis revealed that number of fruits per plant and single
fruit weight were the characters with high direct effect as well as indirect effect
through other characters on fruit yield per plant. The genotypic correlation of

these characters with yield was also high. So these characters might be considered
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as the main characters for selection. The characters selected for path analysis
would explain the major portion of variation in yield as the residual effect obtained

was very low.

Based on the above results, a selection index was formulated and
Alappuzha local, Kanjangad local, Thirunelli local, Mancheswarm local and

Nangikadapuram local were identified as the five top ranking genetically superior

ivygourd genotypes.

To sum up, this pioneering study indicates that being strictly a cross
pollinated crop with possibility for vegetative propagation, methods of breeding
which can be successfully followed are individual plant selection, mass selection to
improve varieties, pedigree method and heterosis breeding and vegetative
propagation of the heterotic combinations. Considerable variability of the crop has
been observed in Karnataka, Andhra Pradesh, Tamil Nadu and northern parts of
Kerala. There is considerable scope for survey, collection and maintenance of the
germplasm. The study highlights the feasibility of producing commercially viable
indigenous selections and hybrids which are early, producing more number of bold

and tender fruits with good storability and resistance to pest and diseases.

1T 2089



REFERENCE



7. REFERENCES

Abusaleha and Dutta, O.P. 1988. Inter-relationship of yield components in cucumber. Veg.
Sci., 15: 79-85

Abusaleha and Dutta, OP. 1990. Studies on variability, heritability and scope of
improvement in cacumber. Haryana J. Hort. Sci., 19: 349-352

Anitha, C.A. 1998. Variability in ridgegourd (Luffa acutangula (Roxb.)L.). M.Sc. (Ag)
thesis, Kerala Agricultural University, Thrissur, p.112

Arora, Sk., Pandita, M L., Pratap, P.S. and Sindhu, A.S. 1983. Variability and correlation
studies in spongegourd (Luffa cylindrica Roem). Haryana agric. Univ. J. Res., 13: 146-
149

Ashok, P. 2000. Character association of seeds on plant morphology in snakegourd
(Trichosanthes anguina L.). M.Sc. (Ag) thesis, Kerala Agricultural University, Thrissur,
p.121

Babu, K.V.S. and Rajan, S. 1995. Improvement of under-exploited vegetatively propagated
vegetable crops through polyploidy. Research Report 1994-95. Kerala Agricultural
University, Thrissur.

Babu, V.S., Gopalakrishnan. TR. and Peter. K.V. 1996. Variability and divergence in
pumpkin (Cucurbita moschata Poir.). J. Trop. Agric., 34: 10-13

*Bisognin, D.A. and Storck, L. 2000. Variance components and heritability estimation for
fruit shape in bottlegourd (Lagenaria siceraria (Mol.) Standl.) Ciencia Rural. 30: 593-597



ii
Borthakur, U. and Shadeque, A. 1990. Genetic variability studies in pumpkin (Cucurbita
moschata Poir.). Veg. Sci., 17: 221-223

Bose, TK. and Som, M.G. 1985. Vegetable Crops in India. Naya Prakash, Calcutta-6,
p.581

Chacko, E. 1992. Evaluation of desert type muskmelon (Cucumis melo L.) for southemn
region of Kerala. M.Sc (Ag) thesis, Kerala Agricultural University, Thrissur, p.109

Chen, X H., Cao, P.S., Xu, Q., Dong, G. and Meng, L.Y. 1994. Genetic correlation and co-
efficient analysis of parthenocarpic yield components in cucumber. Advances in

Horticulture., 249-251

Chonkar, V.S., Singh, D.N. and Singh, RL. 1979. Genetic variability and correlation
studies in muskmelon. Indian J. Agric. Sci., 49: 361-361

Choudhary, M.L. and Mandal, G. 1987.  Correlation and path analysis in cucumber
(Cucumis sativus L.). Haryana J. Hort. Sci., 16: 269-273

Choudhary, SM. 1987. Studies on heterosis, combining ability and correlation in
bittergourd (Momordica charantia L.). PhD. thesis, Mahatma Phule Agricultural
University, Rahuri, Maharashtra, p.136

Choudhary, SM., Kale, PM. and Desai, U.T. 1991. Variability studies and scope of
improvement for fruit yield in bittergourd. J. Maharashtra Agric. Univ., 16: 15-17

Dabholkar, AR. 1992. Elements of Biometrical Genetics. Concept publishing company,
New York, p.431

Damarany, AM., Aboul — Nasr, M.-H. and Abdulla, MM.A. 1995. Yield and yield
components of some cucurbita spp. Cultivar and hybrids under Assiut conditions I. Summer

squash (Cucurbita pepo L..). Assiut J. Agric. Sci., 26: 51-58



Deepthy, R. 2000.  Heterosis and combining ability in melon (Cucumis melo L.) var.

conomon) M.Sc. (Ag) thesis, Kerala Agricultural University, Thrissur,p.116

Devadas, V.S, Kuriakose, K.J., Rani, T.G., Gopalakrishnan, T.R. and Nair, SR. 1999.
Influence of fruit size on seed content and quality on pumpkin (Cucurbita moschata Poir).

Seed Res., 27: 71-73

Dewey, O.R. and Lu, K. H. 1959. A correlation and path coefficient analysis of components
of crested wheat grass seed production. J.Agron., 57: 515-18

Dhaliwal, M.S,, Lal. T, Dhiman, J.S. and Lal, T. 1996. Character association and causation .

in muskmelon. Indian J. of Agric. Res., 30: 80-34 |
“q

Diojode, S.D., Sulladmath, U.V. 1986. Genetic variability and cdrrelation studies in

- pumpkin (Cucurbita moschata Poir). Mysore J. Agric. Sci., 20: 59-61

*Fisher, R.A. 1936. The sampling distribution of some statistics obtained from non-linear

equation. Ann. ©f Eugenics. 9: 238-249

Gayathri, K. 1997.  Genetic variability and heterosis in cucumber (Cucumis sativus 1.).

M.Sc. (Ag) thesis, Kerala Agricultural University, Thrissur, p. 108

George, T.E. 1981. Biometrical studies in ashgourd (Benincasu hispida (Thumb.) Cogn.).
M.Sc. (Ag) thesis, Kerala Agricultural University, Thrissur, p. 114

Gopal, Y.H.,, Shankar, C.R. and Reddy, K.B. 1996. Correlation and path analysis in
watermelon. New Botanist. 23: 97-101

Gopalakrishnan, TR. 1979. Genetic variability and correlation studies in pumpkin
(Cucurbita moschata Poir.). M.Sc. (Ag) thesis, Kerala Agricultural University, Thrissur, p.
105



Gopalakrishnan, T.R., Gopalakrishnan, P.K. and Peter, K.V. 1980. Vanability, heritability
and correlation among some polygenic characters in Pumpkin. Indian J. Agric. Sci., 50:

925-930

Gwanama, C., Mwala, M.S. and Nichterlein, K. 1998.  Path analysis of fruit yield
components of Cucurbita moschata. Duch. Trop. Agric. Res. c:}zzz' Ext., 1. 19-22

Hamid, MM., Sana, M.C.,, Begum, R.A. and Hussain, SM.M. 1989. Physiomorphology
and yield of different ashgourd (Benincasa hispida Cogn.) lines. Bangladesh J. Agric., 14:
51-55

Hegde, NK., Joshi, V.R., Muntal, S M. and Naik, N. 1994. Performance of watermelon
varieties in paddy fallows under Malanad conditions. South Indian Hort., 42: 102-105

Indira, P. and Peter, K. V. 1988. Underexploited tropical vegetables. K. A.U. Publication.

F Q}
Indisesh, B.T. 1982. Studies on genotypic and phenotypic variability in bittergourd
(Momordica charantia 1.). Thesis abstracts, University of Agricultural Sciences,
Bangalore. 8: 52

Iswaraprasad, C.M. 2000. Combining ability and heterosis in bittergourd (Momordica
charantia L.). M.Sc. (Ag) thesis, Kerala Agricultural University, Thrissur, p. 107

Jain, J.P. 1982. Statistical techniques in quantitative genetics. Tata McGraw Hill Co. New
Delhi. p.281

Jaiswal, R.C., Kumar, S., Raghav, M. and Singh, D.K. (1990). Variation in quality traits of
bittergourd (Momordica charantia 1..) cultivars. Veg. Sci., 17: 186-190

Johnson, HW., Robinson, HF and Comstock, R.E. 1955.  Genotype and phenotype

correlation in soyabean and their crosses. Agron. J., 47: 477-483



Joseph, S. 1978. Genetic variability and correlation studies in snakegourd (Zrichosanthes

anguina L.). M.Sc.(Ag) thesis, Kerala Agricultural University, Thrissur, p.106

Joseph, S. 1999. Evaluation of diploids and polyploids of ivygourd (Coccinia grandis (L.)
Voigt). M.Sc. (Ag) thesis, Kerala Agricultural University, Thrissur, p.98

Kadam, P.Y. and Kale, P.N. 1985. Genetic divergence in ridgegourd (Luffa acutangula.
Roxb.). Veg. Sci., 12: 97-104

Kadam, P.Y. and Kale, P.N. 1987. Genetic variability in ridgegourd. J. Maharashtra
Agric. Univ., 12: 242-243

Kadam, P.Y.2 and Desai, U.T. and Kale, P.N. 1992. Correlation studies in ridgegourd.
Maharashtra J. Hort., 6: 45-47

Kalloo, G., Dixit, J. and Sidhu, A.S. 1981. Studies on genetic variability and character

assoctation on muskmelon (Cucumis melo L.). IndianJ. Hort., 38: 79-85

Kalyanasundaram, P. 1976. Evaluation of three muskmelon cultivars (Cucumis melo L.).
South Indian Hort., 24: 18-23

Katiyar, R.S., Mishra, A. and Prasad, A. 1996. Genetics of bittergourd (Momordica
charantia). Indian J. Agric. Sci., 66. 551-552

~ Kerala Agricultural University, 1996. Research Report 1993-94. Directorate of Research,
Kerala Agricultural University, Thrissur, Kerala. p.33

Khanikar, S., Chakrabarty, B.K., Barua, P.K. and Thakur, A.C. 1996. Patterns of genetic
variability in ridgegourd. = Proceedings of the Seminar on Problems and Prospects of
Agricultural Research and Development in NE. India, Assam Agricultural University, p.
74-77



Vi

Kumar, R., Singh, DK. and Ram, HH. 1999. Manifestation of heterosis in bottlegourd
(Lagenaria siceraria (Mol.) standl). Annals. Agric. Res., 20: 177-179

Kumaran, S.S., Natarajan, S., and Thamburaj, S. 1997. Genetic variability in pumpkin
(Cucurbita moschata Duch ex Poir). South Indian Hort., 45: 1-2

Kumaran, S.S., N%tarajan, S and Thamburaj, S. 1998. Correlation and Path analysis studies
in pumpkin (Cucurbita moschata Poir), South Indian Hort., 46: 138-142

Lenka, D. and Mishra, B. 1973. Path coefficient analysis of yield in rice varieties. Indian
J. Agric. Sci., 43: 376-379

Lawande, K.E. and Patil, A.'V. 1989. Correlation studies in bittergourd. J. Maharashtra
Agric. Univ., 14: 77-79

*Lush, J.L. 1949. Animal Breeding Plans. lowa State Univ. Press. p.473
*Ma, D.H., Lu, S.Z., Shen, W.Y, Huo, ZR,, Li, S.J. and Zhang, Q.D. 1995. Phenotypic
correlation and path analysis on some characters in cucumber. Acta Agriculturae Boreali

Sinica 10: 34-37

*Mabhalanobis, P.C. 1936. On the generalized distance in statistics. Proc. Natl. Acad, Sci.
India. 2: 49-55

Mangal, JL., Dixit, J, Pandita, M.L. and Sindhu, A.A. 1981. Genetic variability and
correlation studies in bittergourd (Momordica charantia L..) . Indian J. Hort., 38: 94-99

Mariappan, S. and Pappiah, C. M. 1990. Genetic studies in cucumber (Cucumis sativus L.).
South Indian Hort., 38: 70-74



vii
Mathew, A.. 1999. Genetic %ariability in bottlegourd (Lagenaria siceraria (Mol.) Standl)

in relation to yield and yield attributes. M.Sc. (Ag) thesis, Kerala Agricultural University,
Thrissur p.106

Mathew, S. M., Gopalakrishnan, P.K. and Peter, K.V. 1986. Genetic distance among five
botanical varieties of Cucumis melo. Agric. Res. J. Kerala., 24: 195-196

Mathew, S.S. and Khader, AKM. 1999. Genetic studies in snakegourd (7richosanthes
anguina L.). J. tropic. Agri., 37 71-72

Menon, M.P. 1998. Cataloguing and identification of promising ashgourd ecotypes in
relation to season and maturity. M.Sc. thesis, Kerala Agricultural University, Thrissur,
p.105

Miller, P.A., Williams, V.C., Robinson, H.P. and Comstock, R E. 1958.  Estimation of
genotypic and environmental variances and covariance in upland cotton and their

implication in selection. Agron. J., 5: 126-131

*Milotary, P., Kecskemeli, L. and Cserni, L. 1991. Some relationship among traits and
seed properties in seed bearing cucumbers of different types. = Cucurbit Genetic Co-

operative. 14: 10-11

Mohanty, BK., and Mishra, R.S. 1999. Variation and genetic parameters of yield and its
components in pumpkin. Indian J. Hort., 56: 337-342

Murthy, B.R. and Arunachalam, V. 1966. The nature of divergence in relation to breeding
system in some crop plants. Indian J. Genet., 26A (Symp. No.): 188-198

*Neikov, S., Alexandrova, M. and Aleksandrova, M. 1995. Correlation between some

quantitative characters of salad cucumber cultivars. Bulgarian J. of Agric. Sci., 1. 275-278



viii
Owens, K. W., Bliss, F.S. and Peterson, C.E. 1985. Genetic analysis of fruit length and

weight in two cucumber populations using inbred backcross line method. J. Amer. Soc.

Hort. Sci., 110: 431-436

Pandita, M.L., Dahiya, M.S. and Vashista, R N. 1990. Correlation and path co-efficient in

roundmelon. Research and Development reporter. 7: 106-110

Panse, V.G. and Sukhatme, P.V. 1957. Statistical Methods for Agricultural Workers. 3™
Ed., ICAR, New Delhi, p.381.

Paranjape, S.P. and Rajput, J.C. 1995. Association of various characters in bittergourd and

direct and indirect effects on yield. J Maharashtra Agric. Univ., 20: 193-195

Parhi, G., Mishra, HN. and Tripathy, P. 1993. Genetic divergence in bittergourd
(Momordica charantia 1.). South Indian Hort., 41: 344-349

Prasad, A., Singh, P.D. and Nalini, KM. 1984. Heritability and genetic advances in Luffa
cylindricaL.. Prog. Hort., 16:312-315

Prasad, L., Gautam, N.C. and Singh, S.P. 1988. Studies on genetic variability and character
association in watermelon (Citrullus lanatus (Thumb). Mansf)). Veg. Sci., 15: 86-94

Prasad, R. and Prasad, A. 1979. A note on heritability and genetic advance in bottlegourd
(Lagenaria siceraria (Mol.) Standl). Indian J. Hort., 36: 446-448

Prasad, V.S.RK. and Singh, D.P. 1989.  Studies on heritability genetic advance and
correlation in ridgegourd (Luffa acutangula. Roxb.). Indian J. Hort., 46: 390-394

Prasad, V.SRK. and Singh, D.P. 1990. Studies on morpholigical and agronomical
components of pointedgourd (7 richosanthes dioica Roxb.). Indian J. Hort., 47: 337-340



X
Prasad, V.SRK. and Singh, D.P. 1992. Estimates of heritability, genetic advance and

association between yield and its components in cucumber (Cucumis sativus 1..). Indian J.

Hort, 49: 62-69

Prasad, V.SRK. and Singh, D.P. 1994a. Diallel analysis of yield components in slicing
cucumber (Cucumis sativus 1..). Indian J. Hort., 49: 62-69

Prasad, V.S.R K. and Singh, D.P. 1994b. Genetic association and inter-relationship between
yield components in cucumber. J. Maharashtra Agric. Univ., 19: 147-148

Prassunna, M.N. and Rao, M.R. 1988. Variability studies in cucumber (Cucumis sp.).
South Indian Hort., 36: 237-241

Premnath and Subramoniam, S. 1971. Growing Coccinia as economic crop. Indian Hort.,
16 : 35-37

Pynadath, J.S. 1978. Genetic variability and correlation studies in snakegourd
(Trichosanthes anguina 1.). M.Sc.(Ag) thesis, Kerala Agricuitural University, Thrissur.
p.124

Radhika, V.S. 1999 Estimation of combining ability and heterosis in snakegourd
(Trichosanthes anguina 1.). M.Sc.(Ag) thesis, Kerala Agricultural University, Thrissur,
p.117

Rahman, M.A.,, Alamgir, ANM. and Khan, M.A A, 1994, Studies on biochemical
characteristics of leaves and fruits of some cultivars of two cucurbit. Chittagong Univ. Stud.
Sci., 18: 77-81

Rajendran, P.C. and Thamburaj, S. 1989. Path coefficient analysis of watermelon. South
Indian Hort., 37: 138-140



X

Rajendran, P.C. and Thamburaj, S. 1993. Inter association of characters in watermelon.
Madras Agric. J., 80:207-209

Rajendran, P.C. and Thamburaj, S. 1994.  Genetical variability in biometrical traits in
watermelon (Citrullus lanatus). Indian J. Agric. Sci., 64: 5-8

Rajput, J.C., Palve, S.B. and Jamadagni, BM. 1991. Correlation and path analysis studies
in cucumber (Cucumis sativus L). Maharashtra J. Hort., 5: 52-55

Rajput J.C., Paranjape, S.P. and Jamadagni, B.M. 1995. Correlation and path analysis
studies for fruit yield in bittergourd. J. é}fMaharashtra Agric. Univ., 20:377-379

Rajput, J.C., Paranjape, S.P., and Jamadagni, B.M. 1996. Varnability, heritability and scope
of improvement in yield components in bittergourd (Momordica charantia ..). Ann. Agric.

Res., 17: 9293

Raju, VK. and Peter, K.V. 1995. Final Report of the ICAR Adhoc scheme on survey,
collection, evaluation, conservation and cataloguing of germplasm of certain under-

exploited perennial vegetables. Kerala Agricultural University, Thrissur pp. 18-60

Ram, HH., Singh, DK., Trpathi, P.C. and Rai, PN. 1996.  Indigenous germplasm

resources in cucurbits. Recent. Hort., 3. 70-75

Ramachandran, C. 1978.  Genetic variability, correlation studies and path co-efficient
analysis in bittergourd (Momordica charantia L.). M.Sc.(Ag) thesis, Kerala Agnicultural
University, Thrissur, p.104

Ramachandran, C., Gopalakrishnan, P.K. and Peter, K.V. 1981. Genetic divergence in
bittergourd, Veg. Sci., 7: 100-104

Ramachandran, C. and Gopalakrishnan, P.K. 1979. Correlation and regression studies in

bittergourd. Indian J. Agric. Sci., 49: 850-854

N



Xi

Ramachandran, C. and Gopalakrishnan, P K. 1980.  Variability studies for biochemical
traits in bittergourd. Agric. Res. J. Kerala., 18: 27-32

Rana, TK., Vashista, RN. and Pandita, M.L. 1986. Genetic variability and heritability
studies in pumpkin (Cucurbita moschata Poir). Haryana J. Hort. Sci., 15: 71-75

Rao, CR. 1952 Advanced Statistical Methods in Biometric Research. John
Wiley & Sons, New York, p.390

Rao, N.P., Rao, V.P. and Reddy, I.P. 2000. Character association and path co-efficient
studies in ridgegourd (Luffa acutangula (Roxb.) L.). :4]7’;“érAndhra Agric. J., 47:103-107

Rastogi, K.B. and Deep, A. 1990a. A note on inter-relationship between yield and important

plant characters of cucumber (Cucumis sativus 1..). Veg. Sci., 17: 102-104

Rastogi, K.B. and Deep, A. 1990b. Variability studies in cucumber (Cucumis sativus L.).
Veg. Sci., 17: 224-226

Reddy, K.S.S. and Rao, M.R. 1984. Studies on heritability, genetic advance and character
association in ridgegourd. South Indian Hort., 32: 97-100

*Rios, L.H., Fernandez, A., Carrra, O.B.de.la. and De, L.C. O.B. 1997. Cuban pumpkin
genetic variability under low input conditions. Report Cucurbit Genetics Co-operative. 20:
48-49

Robinson, HF, .Comstock, RE. and Harvey, P.H. 1949. Estimation of heritability and the
degree of dominance in corn. Agron. J., 14: 352-359

Sachan, S.C.P. and Chundawat, B.S. 1985. Ivygourd — a prospective semiperennial
vegetable of South India. Indian Hort., 29: 41-43



Xii

Sadasivam, S. and Manickam, A. 1996. Biochemical Methods for Agricuitural Sciences.
Wiley Eastern Ltd and Tamilnadu Agricultural University, Coimbatore, p.388

Saika, J., Shadeque, A. and Bora, G.C. 1995. Genetic studies in cucumber correlation and
path co-efficient analysis. Haryana J. Hort. Sci., 24: 126-130

Sarkar. S.K., Maity, TK., Roy, K. and Som, M.G. 1990. Studies of genetic variability of
pointedgourd (7richosanthes dioica Roxb.). Exp. Genet., 6: 68-73

Sarkar, S.K., Maity, T.K. and Som, M.G. 1999. Correlation and path co-efficient studies in
pointedgourd (7richosanthes dioica Roxb.). Indian J. Hort., 56: 252-252

Sarnaik, D.A., Verma, SK. and Sharma, GL 1999. Character association in ivygourd
(Coccinia grandis). Ann. Agric. Res., 20: 436-438

Satyanarayana, N. 1991. Genetical studies in cucumber (Cucumis sativus L.). Ph.D. (Ag),
thesis, Kerala Agricultural University, Thrissur, p. 168

Sharma, N.K. and Dhankar, B.S. 1990.  Variability studies in bottlegourd (Lagenaria
siceraria Standl.). Haryana J. Hort. Sci., 19: 305-312

Shibukumar, V.N. 1995. Varability studies in watermelon (Citrullus lanatus (Thunb.)
Mansf)). M.Sc. (Ag.). Thesis, Kerala Agricultural University, Thrissur, p. 114

Sidhu, A.S. and Brar, J.S. 1981. Correlation and path coefficient analysis for yield, quality
and earliness in watermelon (Citrullus lanatus Thunb. Mansf)). Indian J. Agric. Res., 15:
33-37

Singh, AK., Singh, RD. and Singh, K. 1992. Genetic variability and genetic advance for
some traits in pointedgourd (7richosanthes dioica Roxb.). Haryana J. Hort. Sci., 21: 236-
240



Xiii
Singh, AK., Singh, R.D. and Singh, J.P. 1993. Correlation and path co-efficient analysis in
pointedgourd. Indian J. Hort., 50: 68-72

Singh, HN., Srivastava, J.P. and Prasad, R. 1977. Genetic variability and correlation
studies in bittergourd. Indian J. Agric. Sci., 47: 604-607

Singh, J., Kumar., J.C. and Sharma, JR. 1988. Genetic variability and heritability of some
economic traits of pumpkin in different seasons. Punjab Hort. J., 28: 238-242

Singh, NK. and Singh, RK. 1988. Correlation and path co-efficient analysis in
watermelon (Citrullus lanatus (Thunb.) Manst.). Veg. Sci., 15: 95-100

Singh, V.P_, Singh, K. and Jaiswal, R.C. 1986. Genetic variability and correlation studies in
pointedgourd (7richosanthes dioica Roxb.). Narendra Deva J. Agric. Res., 1: 120-124

Sirohi, P.S. 1994. Genetic architecture of yield and its components in pumpkin. Veg. Sci.,
21: 145-147

Sirohi, P.S., Sivakami, N. and Choudhury, B. 1986. Genetic analysis in long fruited
bottlegourd. Indian J. Agric. Sci., 56: 623-625

*Smith, C.A.B. 1947. Some examples of discrimination. Ann. of Eugenics. 13: 272-282

*Smith, O.S., Lower, RL. and Moll, RH. 1978. Estimates of heritability and variance
components in pickling cucumber. J. Amer. Soc. Hort. Sci., 103 : 222-225

Solanki, S.S. and Seth, JN. 1980. Studies on genetic variability in cucumber (Cucumis
sativus L.). Progressive Hort., 12: 43-49

Solanki, S.S. and Shah, A. 1992. Path analysis of fruit yield components in cucumber.
Progressive Hort.,, 21. 322-324



Xiv
Srivastava, V. K. and Srivastava, L.C. 1976. Genetic parameter, correlation coefficients and

path coefficient analysis in bittergourd (Momordica charantia L.). Indian J. Hort., 33 : 66-
70

Sureshbabu, V. 1989. Divergence studies in pumpkin. M.Sc. (Ag) thesis, Kerala
Agricultural University, Thrissur, p.107

Suribabu, B., Reddy, E.N. and Rao, M.R. 1986. Inheritance of certain quantitative and'
qualitative characters in bittergourd (Momordica charantia L..). South Indian Hort., 34:
380-386

Swamy, K.R.M., Dutta, O.P., Ramachander, P.R. and Wahi, S.D. 1985. Varability studies
in muskmelon (Cucumis melo L.). Madras Agric. J., 72: 1-5

Thakur, J.C., Khattra, A.S. and Brar, K.S. 1994. Genetic variability and heritability for
quantitative traits and fruitfly infestation in bittergourd. Punjab agric. Univ. J. Res., 31:
161-166

Thakur, J.C. and Nandpuri, K.S. 1974. Studies on variability and heritability of some
important quantitative characters in watermelon (Citrullus lanatus Thumb Mansf). Veg.

Sci., 1: 1-8

Tyagi, J.D. 1972. Variability and correlation studies in bottlegourd (Lagenaria siceraria).
Indian J. Hort., 29: 219-222

Vahab, M.A. 1989. Homeostatic analysis of components of genetic variance and
inheritance of fruit colour, fruit shape and bitterness in bittergourd (Momordica charantia

L.). Ph.D. thesis, Kerala Agricultural University, Thrissur, p.148

Vahab, M.A. and Gopalakrishnan, P.K. 1993. Genetic divergence in bittergourd
(Momordica charantia 1..). South Indian Hort., 41: 232-234



XV

Varalakshmi, B., Rao, P.V. and Reddy, Y.N. 1995. Genetic variability and heritability in
ridgegourd (Luffa acutangula). Indian J. Agric. Sci., 65: 608-610

Varghese, P. 1991. Heterosis in snakegourd (Trichosanthes anguina 1.). M.Sc. (Ag.)
thesis, Kerala Agricultural University, Thrissur, p.106

Varghese, P. and Rajan, S. 1993. Genetic variability and heritability studies in snakegourd
(Trichosanthes anguina l..). J. Tropic Agri., 31: 13-17

Veeraragavathatham, D., Jawaharlal, M. and Seemanthini Ramadas. 1998. A4 guide on
Vegetable Culture. Suri Associates, Coimbatore, p.265

Vijay, O.P. 1987 Genetic variability, correlation and path coefficient analysis in
muskmelon (Cucumis melo L..). Indian J. Hort., 44: 223-238

Wehner, T.C. and Cramer, C.S. 1996. Ten cycles of recurrent selection for fruit yield,
earliness and quality in 3 slicing cucumber populations. J. Amer. Soc. Hort. Sci., 121:
362-366

Wright, S. 1921. Correlation and causation J. Agric. Res., 20: 557-587

*Zhang, M., Wang, X. and Cui, HW. 1999.  Genetic path analysis of early yield in

cucumber. Report Cucurbit Genetic Co-operative 22: 3-4

* Original not seen



GENETIC ANALYSIS
IN
IVYGOURD
(Coccinia grandis (L.) Voigt.)

SIBY VARGHESE

Abstract of the thesis submitted in partial fulfillment of the requirement
for the degree of

Doctor of Philosophy in Agriculture

Faculty of Agriculture
Kerala Agricultural University

2003

Department of Plant Breeding and Genetics
COLLEGE OF AGRICULTURE
Vellayani, Thiruvananthapuram

Kerala



ABSTRACT

The present investigation entitled “Genetic Analysis in Ivygourd (Coccinia
grandis (L.) Voigt) was conducted at the Department of Plant Breeding and
Genetics, College of Agriculture, Vellayani during 1999-2001. Objective of the
study was to estimate the genetic basis of different characters, genetic divergence
in the germplasm and to formulate a selection index for identifying superior types.
The material for the experiment was 90 different local cultivars collected from
different agroclimatic regions. The data for the investigation were collected from
two field experiments, each laid out in Randomised Block Design with three

replications.

In Experiment I a collection of 50 genotypes of ivygourd was grouped into
11 clusters using Mahalanobis D? statistic and based on eight morphological
characters. Five genotypes Kuriyabandar local I, Kuriyabandar local III, Pilangatta
local IT & III and Kudlu local I, could not be grouped with others and so are kept as
independent clusters. The cluster C IX was found to have maximum intercluster
distance with seven of the eleven clusters formed. This was followed by C II
which showed maximum divergence with four out of the eleven clusters. The
results suggest that selection of parents from these divergent clusters will be
effective in future hybridisation programme. The three superior crosses identified
were Balthangadi local I x Pilangatta local II, Bandargram local I x Pilangatta local
IT and Seethambeta local I x Pilangatta local I. Number of flowers per plant and

number of leaves per plant were found to be the two characters that contributed



maximum for the divergence of the genotypes. So both at phenotypic and cluster
levels, these two characters can be considered as potential contributors of

differentiation in Ivygourd.

In Experiment Ii the data collected ﬁoﬁ 40 genotypes of ivygourd were
subjected to amalysis of variance and the genetic parameters like variability,
heritability, genetic advance, correlation coefficients and path coefficients were
estimated. Based on the above observation, a selection index was also formulated.
Significant genotypic differences were observed among the 40 genotypes for all of
the sixteen characters studied. High genetic variability was expressed by the
characters fruit yield per plant, number of fruits per plant and number of flowers
per plant. High heritability along with a good genetic advance was found for all
the characters studied, except for number of days for first flower opening which
exhibited high heritability and low genetic advance. These results indicate that the
selection of plants which are phenotypically superior with respect to fificen of the
characters studied will certainly result in a significant improvement in the next

generation.

The genotypic correlation coefficients were higher than the corresponding
phenotypic and environmental correlation coefficients revealing the fact that
phenotypic expression of these correlations are reduced due to the influence of the
environment. Yield per plant exhibited positive association with all the characters
except number of days for flowering, which had significant negative correlation
with yield. Number of fruits per plant and single fruit weight were the characters

with high direct and indirect effects. Based on the above results, a selection index



was formulated and local cultivars of Alappuzha, Kanjangad, Thirunelli,
Mancheswaram and Nangikadapuram were identified as the five top ranking

genetically superior ivygourd genotypes.

To sum up, the results of the present study indicates that being strictly a
cross pollinated crop with possibility for vegetative propagation, methods of
breeding which can be successfully followed are individual plant selection, mass
selection to improve varieties, pedigree method and heterosis breeding and
vegetative propagation of the heterotic combinations. Considerable variability of
the crop has been observed in Karnataka, Andhra Pradesh, Tamil Nadu and
northern parts of Kerala. There is considerable scope for survey, collection and
maintenance of germplasm. The study highlights the feasibility of producing
commercially viable indigenous selections and hybrids which are early, producing
more number of bold and tender fruits with good storability and resistance to pest

and diseases.



