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Abstract

In crop plants, three principle mechanism viz., non-preference (antixenosis), antibiosis and tolerance are
responsible for imparting resistance to insects. Non preference denotes a group of plants character and insect
response that keep away the insect from using a particular plant or variety for oviposit ion, food, shelter, or
combination of both. Keeping in this view, seventy four promising genotypes of bitter gourd were screened
against fruit fly infestation to identify the antixenosis traits involved in host plant selection by the melon fruit fly.
On the basis of percent fruit infestation and the average number of larvae per damage fruit, the genotypes were
categorized in to different groups i.e. (Highly resistant, resistant, moderately resistant, susceptible, and highly
susceptible). The fruit infestation during the 2006 and 2007 summer season (Average of two years) ranged from
13.23% to 83.75%. Larval density per fruit ranged from 2.59 to 8.13 larvae per fruit. The larval density increased
with the increase in percent fruit infestation and showed significant positive correlation (r = 0.98).The depth of
ribs in resistant genotypes was higher as compared to susceptible genotypes. The number of seed was recorded
maximum in the genotype VRBT-96 (31.8) and minimum was recorded in the genotype IC 68314(14.8). The
fruit toughness had significant negative effect on fruit infestation(r = -0.52) and larval density (r = -0.57) of fruit
fly. There was a strong correlation between number of ribs and fruit toughness, and these traits can be used as
markers to select bitter gourd genotype resistant to melon fruit fly.

Keywords: genotypes, bitter gourd fruits, infestation, melon fruit fly
1. Introduction

The vegetables form an essential component of the human diet especially in the case of India and some
Southeast Asian countries where sizable population basically consists of vegetarians. In the vegetable kingdom,
cucurbitaceous crops occupy the major share in terms of kind of total crops grown, area covered, crops produced
and consumed worldwide (Nath, 1965, 2008). In terms of nutritive value, bitter gourd (Momordica charentia L.)
ranks first among cucurbits, being rich in iron, phosphorus and ascorbic acid (Awasthi & Jaiswal, 1986). It is a
popular vegetable cultivated all over the world especially in India, Pakistan, Srilanka and China (Panday et al.,
2008).

In India, it is one the most important and round the year cultivated popular vegetable crops grown for its
immature fruits which are consumed as stuffed-fried and in many other ways. It has immense medicinal
properties due to the presence of beneficial phytochemicals which are known to have antibiotic, antimutagenic,
antioxidant, antiviral, antidiabetic and immune enhancing properties (Grover & Yadav, 2004). A compound
known as charantin, present in the bittergourd is used in the treatment of diabetes in reducing blood sugar level
(Lotlikar et al., 1966). Bitter gourd has good export potential and its share in export of green vegetable is to the
extent of 20 per cent (Anonymous, 1992). Insect pests are a major constraint for increasing the production and
productivity of this crop. Among them the fruit fly is one of the most destructive insect-pest (Panday et al., 2008).
The melon fruit fly has been observed on 81 host plants but bitter gourd is one of the most preferred hosts and
has been a major limiting factor in attaining good quality fruits and high yield (Panday et al., 2009; Lall & Singh,
1969). Depending on the environmental conditions and susceptibility of the crop species, the extent of losses
varies between 30 to 100% (Dhillon et al., 2005a, 2005b, 2005¢; Panday et al., 2009).
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The melon fruit fly is active throughout the year except for a short period from December to mid February (due
to excessive cold). It prefers young, green and tender fruits as compared to bigger ones with hard rind for egg
laying (Narayan, 1953). When eggs are hatched into maggots, they tunnel deep into fruit pulp and the entire
fruits get spoiled.

There is no satisfactory chemical control of melon fruit fly, however, some pesticides such as malathion,
dichlorovos, phosphamidon and endosulfan partially control its attack (Agarwal et al., 1987). The control
measures adopted rely mainly on contact poison or baits (Gupta & Verma, 1979; Lee, 1988). Contact poisons
may have serious deleterious effect on health as fruits in India and other developing countries are consumed raw,
often unwashed. The fruits of bitter gourd of which the melon fruit fly is a serious pest, are picked up at short
interval for marketing and self consumption. Therefore, it is difficult to rely on insecticides as a means of
controlling this pest (Panday et al., 2008). Hence development of resistant varieties is the most effective and
cheapest method of controlling this pest. To identify the source of resistance, screening of bitter gourd
germplasms against this pest is a pre-requisite to achieve this objective. The identification of morphological
factors governing resistance is helpful in the development of rapid screening technique. The mechanism of
resistance may be antixenosis, antibiosis and tolerance. The bitter gourd varieties having such inhibitory
mechanism of resistance to melon fruit fly can be used in transferring the resistance in to the commercially
acceptable varieties. Even partially resistant cultivars may also provide adequate control even with minimum
usage of insecticides. It will help to prolong the useful commercial life of existing insecticides by discouraging
the development of insecticides resistance strains of the insect. More recent research has found, for instance, that
higher concentrations of glucosinolates and greater densities of trichomes in Arabidopsis thaliana reduced
herbivory by two flea beetle species (Mauricio, 1998). These traits can also evolve as adaptive defences since
there exists heritable variation for glucosinolate and trichome levels, and herbivores selected for an increase in
these levels (Mauricio & Rausher, 1997). We lack an understanding of the traits that are most strongly associated
with resistance against this pest, and the relative importance of different types of traits involved in defense
(Stamp, 2003). Keeping in view the above facts, the present work entitled “Antixenosis studies in different
genotypes of bitter gourd against the infestation of melon fruit fly” was under taken.

2. Materials and Methods

Morphological resistance factors interfere physically with mechanisms of feeding and oviposition. Size and
shape of bitter gourd fruits may affect the egg laying and developmental behaviour of fruit fly (Boller & Prokopy,
1976). Such morphological factors which may provide resistance to melon fruit fly were investigated so that it
could be possible to develop rapid screening techniques based on that factors. The experiments were conducted
in the summer seasons of the year 2009 and 2010, to screen different genotypes of bitter gourd against the
infestation of fruit fly. The fruit infestation was calculated based on the fly ovipuncture is visible. Sometimes it is
difficult to view the ovipuncture, then the fruit rearing was done for a week to check the presence of larvae in the
harvested fruit. All the damaged fruits were cut opened and count the number of larvae per fruit and averaged.
The observations on fruit damage were recorded at weekly intervals from one week of fruit initiation stage till
harvest the crop. All the genotypes were grouped in to different categories on the basis of percent fruit damage
and number of larvae per fruit. Plant herbivore interactions are influenced by several morphological and
biochemical plant traits, environmental conditions and physiological status of the tests insects (De- Ponti, 1977).

In the present study, morphological factors such as fruit length, fruit diameter, fruit flesh thickness, fruit skin
thickness, ridge depth, number of ridge (cm'z) area, number of seeds fruit', and fruit toughness, of different
genotypes of bitter gourd were studied with a view to understand their contribution in imparting resistance or
susceptibilities nature of bitter gourd plant. The fresh fruits were harvested from the experimental plots. Out of
the harvested fruits of various germplasms, five fresh, healthy and average size fruits were selected to record the
morphological characters. The observations on fruit diameter, were measured with the help of Verniercaliper.
Depth of ribs were measured by cut the fruits longitudinally and depth of ribs was measured on two opposite
sides and was averaged. All the fruits used for observation on depth of ribs were also used for measuring the skin
thickness. Skin thickness was measured at two opposite points with the help of Verniercaliper in mm and
averaged for five fruits. Intensity of small ribs in number was measured by counting the number of ribs in one
cm’ area and average of five fruits was taken for study. The fruits were cut longitudinally and the number of
seeds per fruit was counted. Toughness of the fruit was tested by penetrometer/pressure tester (Ogawa Seiki Co.
Ltd. Tokyo, Japan) and was expressed in terms of kg per cm’. Pressure tester was placed on surface of the fruit
and was pressed till the fruit surface ruptured and at this point pressure was noted and as such observation on
five randomly selected fruits was averaged for recording the toughness/firmness. The percent fruit damage and
number of larvae were correlated with different morphological factors to know the role of different
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morphological traits in imparting resistant or susceptibility in bitter gourd fruits. The data on percentage fruit
infestation and larval density per fruit and biochemical fruit traits were analyzed through one-way ANOVA
using SPSS software (O’Connor, 2000).

3. Results and Discussion
3.1 Fruit Infestataion

In crop plants, three principle mechanism viz., non-preference (antixenosis), antibiosis and tolerance are
responsible for imparting resistance to insects (Painter, 1968). Non preference denotes a group of plants
character and insect response that keep away the insect from using a particular plant or variety for oviposition,
food, shelter, or combination of both. Keeping in this view, seventy four promising genotypes of bitter gourd
were screened against fruit fly infestation to identify the antixenosis traits involved in host plant selection by the
melon fruit fly. On the basis of percent fruit infestation and the average number of larvae per damage fruit, the
genotypes were categorized in to different groups ie. (Highly resistant, resistant, moderately resistant,
susceptible, and highly susceptible). There were significant differences in percent fruit infestation and larval
density per fruit among the genotypes tested across the years. The fruit infestation during the 2009 and 2010
summer season (Average of two years) ranged from 13.23% to 83.75% while larval density per fruit ranged from
2.59 to 8.13 larvae per fruit.

Table 1. Grouping of bitter gourd germplasms/lines/genotypes in to different categories on the basis of percent
fruit infestation in summer season (average of two years)

Percent fruit  No. of . No. of
Sr. No. . . . Reaction Genotypes
infestation larvae/fruit genotypes
1 1-10 43 Highly resistant 0 -
2 11-20 4.9 Resistant 5 1C-248282, Kerala collection-1, VRBT-4, DRAR-1, IC-68314
3 21-50 5.0 Moderately resistant 61 VRBT-6, VRBT-7, VRBT-11, VRBT-14, VRBT-28, VRBT-29,

VRBT-31, VRBT-32, VRBT-35, VRBT-37, VRBT-39,
VRBT-41, VRBT-46, VRBT-54, VRBT-63, VRBT-68,
VRBT-69, VRBT-71, VRBT-72, VRBT-73, VRBT-75,
VRBT-76, VRBT-77, VRBT-83, VRBT-85, VRBT-86,
VRBT-87, VRBT-90, VRBT-91, VRBT-92, VRBT-%4,
VRBT-95, VRBT-96, VRBT-98, VRBT-99, VRBT-100,
VRBT-103, VRBT-107, VRBT-113, VRBT-115, VRBT-128,
VRBT-135, VRBT-139, VRBT-145, VRBT-147, VRBT-178,
VRBT-179, VRBT-187, VRBT-188, DVBTG-1, DVBTG-2,
DVBTG-5, DVBTG-7, NDBT-1, Long green, Pusa vishesh,
Hirkani, US-6201, Jhalri baramasi, BL-237, Konkan Tara
4 51-75 6.1 Susceptible VRBT-21, VRBT-22, VRBT-38, VRBT-93, VRBT-175

5 76-100 8.1 Highly Susceptible 3 Jaunpuri, Arka harit, Pusa Do Mausmi

W

The lowest fruit infestation was observed in the genotypes IC 248282, Kerala collection-1, VRBT-4, DRAR-1
and IC 68314 these were grouped as resistant genotypes while 61 genotypes as moderately resistant, 5 genotypes
as susceptible and 3 genotypes highly susceptible. Painter (1951) emphasized the need to identify sources of
resistance to target pests, followed by identification of physico-chemical factors involved in host plant selection
by the insects, both for oviposition and feeding (Maxwell & Jennings, 1980). The variety Pusa Do Mausami was
most susceptible (having 81.57% fruit infestation) to the attack of this pest followed by Arka harit (78.17%) and
Jaunpuri (76.21%). None of the genotypes were found highly resistance, out of 74 genotypes.

3.2 Morphological Traits

The difference in the length of bitter gourd fruits of various genotypes were observed significant. However
maximum fruit length was observed in the genotype VRBT-11 (19.4 cm) followed by VRBT-6 (18.2 ¢cm) while
minimum fruit length was observed in the genotype VRBT-94 (6.18 cm) and VRBT-73 (6.22 cm). The effect of
fruit length was positive on fruit infestation and larval density of fruit fly but the correlation coefficient was not
found significant. The fruit diameter was recorded maximum in case of genotype VRBT-187 (4.28 cm) while the
minimum fruit diameter was recorded in genotype VRBT-4 (2.2 cm) followed by IC 248282 (2.56 cm). The fruit
diameter showed significant positive effect on fruit infestation and larval density of fruit fly. The fruit flesh
thickness was recorded maximum in the genotype VRBT-187 (3.72 c¢cm) and minimum flesh thickness was
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recorded in the genotype VRBT-4 (1.86 cm). Fruit skin thickness was maximum in case of the genotype PDM
(0.62 mm) and minimum in the genotypes IC 248282 followed by IC 68314 (0.26 mm). The fruit diameter, fruit
flesh thickness and skin thickness of resistant genotype was lesser as compared to susceptible and highly
susceptible genotypes. Shape of the fruit influences the orientation of fruit flies to a potential ovipositional site
(Boller & Prokopy, 1976). Pal et al. (1984) also found thick and tough rind fruits of IHR 89 and IHR 213
genotypes resistant to melon fruit fly. The fruit infestation is reported to increase with an increase in fruit length
and diameter (Jaiswal et al., 1990; Tewatia et al., 1997).

The number of ridge per cm™ area was maximum in the genotype Harikani (31.2 cm™) followed by IC 248282
(31.0 cm™) while it was minimum in the genotype VRBT-37 (7.6 cm™). The number of ridge per cm™ area had
negative effect on fruit infestation and larval density of fruit fly but the correlation coefficient was found
non-significant. The ridge area of resistant genotypes was higher as compared to susceptible genotypes. The
highest depth of fruit rib was recorded in the genotypes Jaunpuri (0.82 mm) and lowest was recorded (0.33 mm)
in the genotypes IC 248282 and DRAR 1. The depth of ribs in resistant genotypes was higher as compared to
susceptible genotypes. The number of seed was recorded maximum in the genotype VRBT-96 (31.8) while the
number of seed was recorded minimum in the genotype IC 68314 (14.8) followed by IC 248282 (15.0). The
number of seeds had positive effect on fruit infestation and larvae density of fruit fly. The fruit toughness varied
significantly from each other. The highest fruit toughness was recorded in the genotype IC 248282 (9.42 kg/cm?)
followed by Kerala collection-1 (8.81 kg/cm?). While minimum fruit toughness was recorded in case of genotype
VRBT-93 (7.19 kg/cm?) followed by VRBT-38 (7.2 kg/cm?). The fruit toughness had significant negative effect
on fruit infestation and larval density of fruit fly. Fruit toughness of resistant genotypes was higher as compared
to susceptible and highly susceptible genotypes. Similar result is reported by Chelliah and Sambandam (1971)
they have reported that egg laying by the melon fruit fly is only 11.77 percent of the fruits having tough rind in C.
callosus, while egg laying by the fruit fly was recorded as high as 87.33 percent fruits in the susceptible variety
Delta gold. Similarly, resistance to squash vine borer in Cucurbita spp. has also been reported dew to tough
vascular bundles (Howe, 1949). Pal et al. (1984) also found thick and tough rind fruits of IHR 89 and IHR 213
genotypes resistant to melon fruit fly.

Table 2. Morphological characters of the fruits of bitter gourd genotypes screened against fruit fly infestation
during summer sseason of the year 2009 and 20010 (Average of two years)

Fruit No. of Fruit Fruit Fruit flesh Fruitskin Ridge Rib No. of Fruit
Genotypes damage larvae/ length diameter  thickness thickness area depth toughness

(%) fruit (cm) (cm) (cm) (mm) (cm?) (mm) seeds (kg/em?)
VRBT-4 18.76 3.36 8.34 2.24 1.90 0.34 17.4 0.5 18.4 8.47
VRBT-6 31.89 435 17.44 3.53 3.01 0.52 15.6 0.52 29.5 7.32
VRBT-7 22.78 3.42 13.88 3.29 2.92 0.37 15.6 0.49 25.9 8.425
VRBT-11 29.01 4.10 19.01 3.54 3.03 0.51 12.6 0.56 31.5 7.5
VRBT-14 31.34 4.69 7.63 2.65 2.16 0.49 10.2 0.51 18.0 7.7
VRBT-21 67.01 6.74 8.26 3.65 3.19 0.46 18.7 0.52 18.8 7.305
VRBT-22 56.29 6.14 10.38 3.17 2.62 0.55 15.1 0.59 20.4 7.415
VRBT-28 31.15 4.68 14.12 3.29 2.78 0.51 13.1 0.57 22.8 7.495
VRBT-29 36.71 491 16.88 4.17 3.62 0.55 12.9 0.54 28.8 7.485
VRBT-31 26.85 425 8.33 3.6 3.11 0.49 19.1 0.53 18.5 8.28
VRBT-32 31.19 4.63 12.79 3.59 3.06 0.53 11.9 0.56 24.1 7.585
VRBT-35 46.49 5.65 7.25 4.1 3.54 0.56 10.3 0.53 19.1 7.36
VRBT-37 36.12 5.08 10.61 3.52 3.03 0.49 7.2 0.50 21.3 7.465
VRBT-38 57.33 6.07 16.95 4.09 3.59 0.50 10.3 0.54 30.2 7.20
VRBT-39 3243 4.71 10.83 3.67 3.23 0.44 13.8 0.51 21 7.92
VRBT-41 26.16 4.27 10.65 3.30 2.77 0.53 13.7 0.49 18.6 8.225
VRBT-46 30.31 4.53 8.05 3.56 3.09 0.47 11.8 0.55 17.4 7.84
VRBT-54 26.28 4.09 13.54 3.36 2.88 0.48 13.7 0.57 235 8.275
VRBT-63 31.54 4.67 10.16 2.74 2.30 0.44 10.8 0.50 18.9 8.11
VRBT-68 30.26 4.48 11.00 3.68 3.19 0.49 12.1 0.53 21.3 7.735
VRBT-69 30.64 4.57 9.38 3.12 2.76 0.36 17.2 0.44 18.9 7.64
VRBT-71 25.31 3.97 7.89 3.55 3.07 0.48 14.2 0.53 18.5 8.225
VRBT-72 30.24 4.57 6.44 3.20 2.74 0.46 10.0 0.51 17.2 8.175
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VRBT-73 28.74 437 6.82 2.57 2.20 0.37 17.7 0.47 159 8.435
VRBT-75 29.74 4.56 13.06 3.47 2.94 0.53 12.3 0.57 22.7 7.545
VRBT-76 28.51 4.46 8.63 3.14 2.65 0.49 17.3 0.47 19.5 8.335
VRBT-77 26.48 4.15 7.34 3.43 3.00 0.43 13.9 0.50 18.2 8.39
VRBT-83 29.37 4.44 891 3.07 2.54 0.53 159 0.55 18.6 8.415
VRBT-85 37.01 5.03 15.3 3.71 3.14 0.57 16.5 0.54 26.9 7.425
VRBT-86 29.42 4.42 10.7 3.62 3.12 0.5 10.0 0.53 21.3 7.515
VRBT-87 34.67 4.83 17.24 3.45 2.92 0.53 9.40 0.58 28.7 7.39
VRBT-90 32.85 4.80 7.36 3.35 2.81 0.54 16.8 0.51 18.0 7.51
VRBT-91 26.29 3.54 16.51 3.57 3.14 0.43 19.2 0.52 30.4 8.19
VRBT-92 28.61 432 6.30 3.24 2.76 0.48 10.6 0.53 17.7 7.82
VRBT-93 55.11 6.16 7.10 3.34 2.89 0.45 14.8 0.48 16.0 7.195
VRBT-94 28.47 434 5.98 2.76 2.31 0.45 16.7 0.45 16.9 8.125
VRBT-95 24.53 3.96 13.72 3.56 3.01 0.55 13.0 0.46 24.0 7.45
VRBT-96 31.80 4.54 16.63 3.76 3.25 0.51 13.7 0.52 31.3 7.465
VRBT-98 27.41 4.27 8.71 3.17 2.76 0.41 16 0.43 19.3 8.135
VRBT-99 28.90 4.44 14.52 3.64 3.09 0.55 15.3 0.50 25.5 7.31
VRBT-100 34.68 4.834 8.55 3.63 3.14 0.49 12.7 0.49 17.2 7.5
VRBT-103 27.63 431 15.96 3.43 2.98 0.45 13.4 0.45 29.0 8.18
VRBT-107 25.12 4.05 13.68 3.46 2.97 0.49 11.7 0.59 23.8 7.85
VRBT-113 29.13 4.44 10.70 3.01 2.55 0.46 14.0 0.50 18.4 8.11
VRBT-115 34.93 4.92 17.67 3.27 2.76 0.51 12.7 0.53 29.2 7.325
VRBT-128 28.86 434 14.40 3.40 291 0.49 14.3 0.57 24.2 7.605
VRBT-135 34.33 4.79 10.12 3.40 2.87 0.53 14.5 0.56 19.7 7.305
VRBT-139 29.96 4.58 10.21 3.67 3.15 0.52 14.4 0.52 21.5 7.78
VRBT-145 31.57 4.71 9.53 3.47 2.95 0.52 14.2 0.54 17.5 7.645
VRBT-147 37.27 5.10 17.32 4.15 3.58 0.57 11.5 0.57 30.7 7.305
VRBT-175 65.54 6.68 9.90 3.22 2.73 0.49 11.6 0.55 20.4 7.31
VRBT-178 2891 437 7.95 3.69 3.14 0.55 14.3 0.46 19.7 7.62
VRBT-179 27.92 4.29 10.80 3.42 2.95 0.47 12.0 0.57 20.7 8.3
VRBT-187 30.67 4.65 13.16 4.36 3.81 0.55 11.5 0.60 26.2 7.385
VRBT-188 34.16 4.73 16.34 4.0 3.44 0.56 8.3 0.70 31.4 7.3
DVBTG-1 44.16 5.60 15.52 2.94 2.53 0.41 12.0 0.44 26.0 7.895
DVBTG-2 33.74 4.61 11.03 3.11 2.62 0.49 11.4 0.55 20.4 8.105
DVBTG-5 27.62 423 12.81 3.05 2.61 0.44 12.0 0.47 23.5 8.19
DVBTG-7 27.43 4.28 13.57 3.39 2.97 0.42 12.2 0.44 232 8.195
DRAR-1 18.12 3.18 10.96 2.79 2.51 0.28 19.3 0.35 17.4 8.455
NDBT-1 40.11 5.20 8.27 3.24 2.81 0.43 14.8 0.60 16.8 7.875
Long green  26.42 4.17 7.63 3.41 3.15 0.26 23.1 0.54 17.1 8.475
Jaunpuri 76.21 7.42 14.48 3.97 3.67 0.30 18.3 0.80 26.5 7.35
Arkaharit 78.17 7.73 9.79 3.67 3.17 0.50 19.9 0.60 18.6 7.6
PusaVishesh  39.48 5.19 10.97 3.61 3.12 0.49 28.8 0.58 21.3 8.34
1C-68314 18.11 3.20 7.40 2.71 2.45 0.26 25.3 0.50 14.8 8.475
1C-248282 13.64 2.74 6.29 2.60 2.32 0.28 31.1 0.38 13.1 9.4
Hirkani 3091 4.63 10.83 3.81 3.48 0.33 32.1 0.67 24.5 8.565
PDM 81.57 7.84 9.58 3.53 2.92 0.61 18.2 0.64 21 7.525
US-6201 33.87 4.77 7.32 3.18 2.69 0.49 10.8 0.55 17.9 8.4
Jhalribaramasi 26.11 391 132 3.74 3.45 0.29 18.7 0.64 26.6 7.555
BL-237 26.25 4.12 8.33 3.64 3.34 0.3 27.8 0.52 17.2 7.625
Konkan Tara  24.80 4.09 7.42 3.54 3.25 0.29 29.8 0.56 19.00 7.475
Kerala 15.68 2.834 10.9 3.21 2.83 0.38 232 0.53 26.10 8.8
collection-1
C.D. (P=0.05%) 1.06 0.31 0.30 0.09 2.42 0.09 3.49 0.04
SEM + 0.54 0.155 0.15 0.04 1.23 0.045 1.77 0.015
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3.3 Fruit Damage and Larval Density

The larval density increased with the increase in percent fruit infestation and showed significant positive
correlation (r = 0.98). Dhillon et al. (2005) was also reported that the genotypes with low fruit fly infestation had
low larval numbers in the fruits and there was positive correlation (r = 0.96) between percentage fruit infestation
and number of larvae per fruit. The average of two years data on fruit infestation (%) and larval density (fruit™)
showed significant positive correlation with fruit diameter (r = 0.32 and 0.35), flesh thickness (r = 0.27 and
0.28), skin thickness (r = 0.29 and 0.37) and depth of ribs (r = 0.46 and 0.46) and negative correlation with fruit
toughness (r = -0.52 and -0.57). The toughness of fruits appeared to play significant role in fruit fly infestation.
The length of fruits and number of seeds had no significant impact on fruit fly infestation though they had
positive correlation with fruit fly infestation (r = 0.05 and 0.04, 0.07 and 0.05) respectively. The number of ridge
showed non-significant negative correlation with fruit fly infestation (r = -0.11 and -0.18). There was a strong
correlation between number of ribs and fruit toughness, and these traits can be used as markers to select bitter
gourd genotype resistant to melon fruit fly. In the present study there was a significant and positive correlation (r
=) between percent fruit infestation and larval density (fruit™). The fruit infestation (%) and larval density (fruit
") were positively correlated with flesh thickness, fruit diameter, fruit length, skin thickness and depth of ribs and
negatively correlated with fruit toughness. There was a strong correlation between number of ribs and fruit
toughness, and similar results have been reported by Dhillon et al. (2005).

Table 3. The correlation coefficients of the bitter gourd fruit damage, larval density and morphological characters
of the fruits of different germplasms/lines/genotypes of bitter gourd during summer season of the year 2009 and
2010

Fruit Larval Fruit Fruit Fruit flesh Fruit skin No of ridge Ridge No of Fruit

Morphological Traits damage density length diameter  thickness thickness (cm?)area  depth Seeds Il(iu%chrzf)ss
(%) (fruit")  (cm) (cm) (cm) (mm) of fruit (mm)  (fruit") Ofgﬁuits

Fruit damage (%) 1.00

Larval density (fruit™) 0.98**  1.00

Fruit length (cm) 0.05 0.04 1.00

Fruit diameter (cm) 0.32%*  (.35%* 0.42%* 1.00

Fruit flesh thickness (cm) 0.27* 0.28* 0.39%** 0.98** 1.00

Fruit skin thickness (mm) 0.29* 0.37** 0.29* 0.40%* 0.20 1.00

No of ridge(cm™) area of fruit -0.11 -0.18 -0.29* -0.14 0.00 -0.62**  1.00

Ridge depth (mm) 0.46%*  0.46%* 0.25% 0.51%* 0.51%* 0.17 0.00 1.00

No. of seed (fruit™) 0.07 0.05 0.94%* 0.53%%* 0.50%* 0.30%* -0.26* 0.34**  1.00

Fruit toughness (kg/cm?) of fruits -0.52%% -0.57%%  -0.38%%  -0.57%f  _049%%  _0.53%%  (.43%* -0.36**  -0.39*%*  1.00

4. Conclusion

Development of muskmelon varieties/genotypes resistant to fruit fly has been restricted in India due to
inadequate information on the sources of plant traits associated with resistance to pest infestations. Our study
was proved that the various morphological traits of bitter gourd of varieties/genotypes fruit traits allied with
resistance against melon fruit fly in terms of fruit infestation and larval density under field conditions. The
resistance varieties can play a vital role integrated pest management in bitter gourd.
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