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ABSTRACT: Present studies on biology and population of melon friutfly, Bactrocera cucurbitae (Coq.) on musk 

melon and Indian squash were carried out in the laboratory and under field during 2012. The result showed that egg 

incubation, larval (maggot) and pupal periods 2.29±0.18, 8.94±0.64 and 9.94±1.03 days were recorded, while, pre-

oviposition, oviposition and post oviposition periods 11.00±0.62, 19.29±1.19 and 10.66±082 days of B. cucurbitae 

observed in present studies were respectively. Fecundity potential ranged from 50 to 91 (74.14±4.90) eggs per 

female. The male and female adult longevity recorded was 37.86±1.40 and 40.86±0.86 days. Results also indicated 

that there were three population peaks on musk melon, i.e., 91.4±3.56, 77.4±2.48, 56.2±2.67 male per trap during 

first and third week of April and first week of May and two population peaks on Indian squash i.e., 81.8±3.44, 

66.4±3.50 males per trap during first and third week of April, respectively. 
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INTRODUCTION 

 

 Melon friutfly, Bactrocera cucurbitae (Coq.) is an 

important pest of cucurbit fruits in the world (Dhillon et 

al., 2005). It is also the most common and destructive pest 

of cucurbits throughout Indo- Pakistan subcontinent 

(JainHu et al., 2008) and damage to about 20 

cucurbitaceous and solanaceous host all over the Pakistan 

(Syed, 1971). Pinero et al., (2006) reported that the order 

of cucmber was the most attractive order when compared 

to Zuchin; papaya, tomato or the wild gourd coccinea. This 

friutfly causes 50% or more damage in Indo- Pakistan 

subcontinent, Japan, Hawaii and USA (Sekiguchi, 1990; 

Armostrong, 1991). The losses caused by this species 

amount to 60% in Pakistan (Alam, 1969). For cucurbits, 

especially bitter gourd, Momordica charantia Linn., the 

melon fruitfly damage is the major limiting factor in 

obtaining good quality fruits and high yield (Rabindranath 

and Pillai, 1986). Maggots feed inside the fruits. 

Generally, the females prefer to lay the eggs in soft tender 

fruit tissues by piercing them with the ovipositor. The eggs 

are laid into unopened flowers, and the larvae successfully 

develop in the taproots, stems, and leaf stalks (Weems and 

Heppner, 2001). Miyatake et al., (1993) reported <1% 

damage by pseudo-punctures by the sterile females in 

cucumber, sponge gourd and bitter gourd. The melon fruit 

fly remains active throughout the year on one or the other 

host. During the severe winter months, they hide and 

huddle together under dried leaves of bushes and trees. 

During the hot and dry season, the flies take shelter under 

humid and shady places and feed on honeydew of aphids 

infesting the fruit trees (Dhillon et al., 2005). Its life cycle 

lasts from 21 to 179 days (Narayanan and Batra, 1960). 

Development from egg to adult stage takes 13 days at 29° 

C (Hollingsworth et al., 1997). High temperature and long 

period of sunshine as well as plantation activity influence 

the B. cucurbitae abundance (Lee et al., 1992). Bhatia and 

Mahto, (1969) reported that the life cycle is completed in 

36.3, 23.6, 11.2, and 12.5 days at 15, 20, 27.5, and 30° C, 

respectively. There are 8 to 10 generations in a year 

(White and Elson-Harris, 1994; Weems and Heppner, 

2001). The sex attractant cue-lure traps are more effective 

than the food attractant tephritlure traps for monitoring the 

population of the fly. Methyl eugenol and cue-lure traps 

have been reported to attract B. cucurbitae males from 

mid-July to mid-November (Ramsamy et al., 1987; 

Zaman, 1995; Liu and Lin, 1993). However, Jang et al., 

(2007) found raspberry kelone formate as an improved 

lure. 
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Cucurbit vegetables are important component of human 

diet. These are rich source of vitamins and minerals, and 

due to there alkaline reaction, they aid in reducing acidity 

in stomach (Khoso, 1994). Comparatively, little 

information is available in Pakistan on extent of damage of 

this friutfly species to musk melon and Indian squash. 

Therefore present studies were carried out on biology, 

oviposition preference and population abundance of 

Bactrocera cucurbitae on musk melon and Indian squash 

under laboratory and field condition. 

 

MATERIALS AND METHODS 

 

Biology of melon fruitfly, Bactrocera cucurbitae 

(Coquillet) under laboratory conditions: 

 

Culture development: 

  All infested and fresh fruits of musk melon and Indian 

squash were collected from experimental area. These fruits 

were kept in laboratory under ambient temperature 

(30.32±2.92
o
C). The infested fruits were kept in plastic 

trays having dimensions of 22″x12″x4″, which were filled 

up to one half with 5% moist sieved soil. After 4 days the 

soil was sieved and newly formed pupae were collected. 

The pupae were kept in Petri dishes (8-cm dia) lined with 

moist filter paper. 

 The newly emerged adult flies were collected with the 

help of an aspirator and transferred in cage having 

dimensions of 40″x22″x22″. The male and female flies 

were identified according to method described by (White 

and Wang, 1992). The bottom of cage was filled with 2-

cm thick layer of sieved soil with 5% moisture. A glucose 

solution (10% W/V) was provided inside the cage for adult 

feeding. This glucose solution was kept in 50ml beaker 

and thumb sized water-soaked cotton swab was laid in 

such a way that half of it was dipped in glucose solution 

and remaining half stayed above rim of the beaker to keep 

the solution in reach of adult fruit flies. Slices of musk 

melon were kept inside the cage for oviposition (Alizai, 

1997). These slices were replaced by fresh ones daily to 

avoid decaying. A binocular microscope was used to note 

the number of egg present in each slice. This procedure 

was repeated till the death of the ovipositing females. For 

the development of eggs, larvae and pupae the experiment 

was repeated with the same procedure as described in 

culture development to record their time periods. 

 

Incubation period 

 The slices were examined under the microscope to 

locate the oviposition sites. Once the oviposition site was 

found it was colored by marker, and numbers of eggs 

present were counted. After 24 hours, the eggs laid in 

slices were scrutinized under the microscope whether eggs 

hatched or not. This procedure was repeated at a 10hours 

interval until egg hatching occurred. Hence, the incubation 

period was recorded. 

 

Larval period  

 The newly hatched maggots were transferred to the 

chopped fruits of musk melon in the cage. The procedure 

was repeated 5 times and each replication comprised 10 

maggots. After 14 days of transfer of maggots the soil was 

sieved daily to observe the full fed larvae thus larval 

period was recorded. 

 

Pupal period  

 All mature maggot and puparia collected from the soil 

were placed in (8-cm dia) Petridish at the rate of 10 

puparium per Petri dish for adult emergence. There were 5 

petridishes and each one was considered as replication. 

Fifty percent of adults so emerged in each Petridish were 

recorded as pupal period. 

 

Adult longevity 

 After emergence from pupae, the adult stage was 

recorded separately for male and female. Pre-oviposition, 

oviposition, and post-oviposition periods were considered 

as female adult longevity. 

 

Oviposition preference 

 Different size fruits of musk melon and Indian Squash 

were provided to female, B. cucurbitae in cages for 

ovipositional preference. Three fruits of each size i.e., 

small, medium and large were selected for this purpose. 

There were 10 females and 10 males released with the 

same procedure as described earlier in cage (refer culture 

development). After 2 days all the fruits were retrieved 

from cage and kept separately. There after the number of 

oviposition punctures found in each fruit were counted and 

recorded separately. 

 

Population abundance  

 The experiment on population of melon fruit, 

cucurbitae in muskmelon, Cucumis melo and Indian 

squash (Tinda), Citrullus vulgaris, were carried out in the 

field during February-May, 2012. For this purpose, 

separate fields of muskmelon and Indian squash measuring 

one acre each were planted in the first week of February, 

2012. No insecticide was applied, except Dipterex used in 

traps for sampling population abundance during the 

experiments on both creepers. To monitor the population 

of melon fruitfly sex attractant traps were used. Five traps 

each were suspended at various places randomly in the 

muskmelon and Indian squash field separately and each 

trap was considered a replication. The traps were baited 

with cue-lure, mixed with Dipterex and concentrated sugar 

solution with 85%, 5% and 10% ratio, respectively. The 

colour of traps was yellow. The traps were placed at 

ground level in the creepers. The data were recorded at 

weekly intervals and numbers of trapped fruit adult males 

were counted. Sex attractant traps were changed after a 

period of every 1.5 months time. 
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RESULTS AND DISCUSSION 

 

 The female of B. cucurbitae laid 74.14±0.68 eggs (5-

10 in cluster) with a range of 50-91 eggs. The eggs 

hatched in 2 to 3 days with an average of 2.29±0.18 days. 

The hatching percentage of egg was 82.85±3.18 (Table- 1 

and 2). The results on incubation periods of the present 

study are in the close agreement with those of Atwal 

(1986) who reported that incubation lasted 2 days. 

Similarly, Khan et al., (1993) reported more or less the 

same, incubation period as reported in the present study. 

Where as, Shivarkar and Dumbre (1985) found incubation 

period of B. cucurbitae 1.20 days on water melon. Koul 

and Bhagat (1994) observed incubation of B. cucurbitae 

on bottle ground, Lagernaria siceraria as 1.0 to 5.1 days. 

 

Larval period 

 Table- 1 showed that the larval development in to 

pupae as 7-11 days. As many as five batches of larvae, 

containing 10 larvae per batch were reared. The average 

larval period was recorded 8.94±0.64 days. The results 

are in agreement with those of Khan et al., (1993) who 

reported that the maggots become full grown in about 7-16 

days. Atwal, (1986) also reported that larval period lasted 

about 21 days. Koul and Bhagat, (1994) reported that the 

larval period was completed in 4.2 to 16.3 days. 

 

Pupal period  

 The table- 1 presented the pupal period. According to 

the present studies the pupal period range between 7-13 

days and the mean was 9.94±1.03 days. The results of 

present studies are in agreement with Koul and Bhagat, 

(1994) and Shivarkar and Dumbre, (1985) who reported 

that the pupal period lasted for 6.5-21.8 days. Khan et al., 

(1993) reported the pupal period 18 days.  

 

Adult longevity 

 Table- 2 shows the life span of the adults after 

emergence from the pupae. The mean pre-oviposition 

period 11.00±0.62 was recorded with range of 9-14 days. 

The mean oviposition period 19.29±1.19 was recorded 

with a range of 8-24 days. Similarly mean post-oviposition 

period 10.66±0.82 with a range of 7.14 days. The 

longevity periods 37.86±1.40 and 40.84±0.86 were 

recorded for male and female, respectively. The total life 

span 59.03±3.46 and 62.03±3.06 was recorded for male 

and female, respectively (Table- 1). This was confirmed 

by applying DMR test (Table- 2). The DMR test indicated 

that oviposition period was significantly more than the 

pre-oviposition and post-oviposition periods. The results 

of oviposition are contradictory with Koul and Bhagat, 

(1994) who reported that the pre-oviposition and 

oviposition periods ranged between 10.0-16.3 and 5-15 

days, respectively. Khan et al., (1993) observed that pre-

oviposition period and post-oviposition periods ranged 

between 11-17 and 13-27 days, respectively. This 

difference could be due to temperature variation of 4
o
C 

less as reported by Khan et al., (1993) in their experiment. 

According to Andrewartha and Birch, (1974) insect 

fecundity, maturity and longevity depend on surrounding 

temperature and relative humidity percent. 

 

Fecundity potential   

 The females of B. cucurbitae are highly prolific. They 

lay eggs singly or in clusters of 5 to 10 with intervals of 2-

5 days, sometimes longer. A single female laid an average 

of 74.14±4.90 eggs with the range of 50-91 eggs during its 

entire life (Table 2). Other workers have reported these 

findings on different cucurbit fruits. Female flies depend 

on the fruit age and its size (Khan et al., 1989; Miyatake et 

al., 1989, and Armstrong, 1991). Present study also 

indicated that 82.85% eggs were viable and hatched into 

maggots. Samalo et al., (1991) have reported 91.7% 

viability of eggs of B. cucurbitae on pumpkin. 

 

Life span 

 The life cycle of B. cucurbitae for both sexes from 

egg to the death of adult is presented in able 1. However, 

the average incubation, larval, pupal and (male and 

female) adult longevity were 2.29±0.18, 8.94±0.64, 

9.94±1.03, and 37.86±1.40 and 40.86±0.86 days, 

respectively. The adult’s total life for male was 59.03 days 

and for female it was 62.03 days at the laboratory 

conditions. The results of incubation, larval, and pupal 

periods are in closely agreement with that of Vargas et al., 

(1989) reported that the duration of immature stages 

ranged from 12.9 to 40 days. Miyatake, (1995) reported 

the comparisons of adult body sizes and survival rate 

before emergence showed that longer developmental 

periods were associated with larger adults, but also with 

lower survival rates during larval and pupal stages. The 

findings of longevity of this pest are in close agreement 

with the Koul and Bhagat, (1994) reported that the total 

life span was 27.8-69.8 days of male and 30.7-76.0 days 

for female. Vargas et al., (1989) reported that the female 

longevity ranged from 35.6 to 136.5 and male ranged from 

37.5-220.0 days. Andrewartha and Birch, (1974) 

mentioned that the food as a component of environment, 

may influence chance to survive and multiply by 

modifying its fecundity, longevity, and speed of 

development. Dethier, (1954) mentioned that both the 

quality and quantity of food are important for the 

development of the fruit fly. 

 

Oviposition preference 

 Results in table 3 reveal that fruit fly preferred 

muskmelon to oviposit as compared to Indian squash. 

Oviposition preference according to the size of fruit, 

(Table 3) shows that female preferred small size fruit of 

both creepers. The oviposition punctures were observed 

after 2 days. The maximum punctures were observed on 
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small size fruits followed by medium size and large size. 

This is due to softness of the skin of small fruits in which 

female inserts its ovipositor easily for oviposition. The 

degree of fruit desiccation, for development of maggots, 

may play important role in ovipositional behavior of fly 

prefer small size fruit. The ovipositional punctures were 

significantly differently among fruit sizes of both crops. 

These results are in close agreement with Kapoor, (1998) 

and Khan, et al., (1993) who reported that the fruit fly 

preferred young small size fruits to oviposit compared to 

older ones with hard rind. However, Pareek and Kavadia, 

(1994) observed the highest preference for musk melon 

and round ground followed by bitter gourd and long 

melon. 

 

Population abundance  

 The data on population given in Table 4 showed that 

the adult fruit flies, B. cucurbitae appeared in the 1
st
 week 

of March and remained on the crops upto the 2
nd

 week of 

May when creepers were harvested. The fruit fly remained 

active throughout cropping season. In initial stage of the 

muskmelon crop, the population of the pest remained low; 

afterwards it started building up, the population reached to 

its peaks i.e., 91.4±3.56, 77.2±2.82 and 56.2±2.67 

males/trap/week in 1
st
 and 3

rd
 week of April and 1

st
 week 

of May, respectively. Then, the population was gradually 

declined. Similar trend in population build up was also 

observed on Indian squash. However, two peaks in 

population were recorded i.e., 81.8±3.440 and 66.4±3.105 

males/trap/week in 1
st
 and 3

rd
 week of April, respectively. 

  It is evident from the Table 4 that maximum activity 

of melon fruitfy was recorded when fruit bearing period of 

the crop was at the optimum. Muskmelon was more 

preferred fruit as compared to Indian squash as more adult 

male B. cucurbitae per trap were captured from 

muskmelon crop, indicated, seasonal mean population. 

However, the population differences were statistically non-

significant (t=0.42, P> 0.05, DF=22). The production of 

muskmelon is dependent on availability of soil moisture 

and outbreak of melon fruit fly reported by Chughtai and 

Balouch, (1999). However, Syed et al., (1971) studied the 

seasonal abundance of Bactrocera spp., and reported that 

the host availability for this insect play a significant role in 

the building up of its population particularly after winter. 

Similarly the density of B. cucurbitae was highest in 

habitats where the fruit trees and vegetables mostly 

cultivated or the cucurbits and vegetables were 

commercially grown (Chen, et al., 1995). Whereas, 

Liquido, (1991) reported that the fruit left on the ground 

serve as major breeding sites for this pest. Environmental 

factors i.e., temperature and humidity may play important 

role in population development. The population of B. 

cucurbitae was positively correlated with temperature and 

Relative humidity Gupta and Verma, (1995). 

 The activity of B. cucurbitae was at its peak from 

March to December Khan, et al., (1993). Similarly, Su, 

(1984), Gupta et al., (1992) and Lee, et al., (1997) 

reported that the highest peak occurred in July to October. 

Whereas, Vargas, et al., (1989) reported that capture rates 

of B. cucurbitae were higher inside than outside crop 

production area. Cue-lure traps have been used for 

monitoring of this pest by many researchers such as, 

Inayatullah et al., (1993), Ramsamy, (1989), and 

Nakamori and Shiqa, (1993). Moreover, Ramsamy, (1989) 

indicated that trap colour has little if any effect on the 

efficiency of fly capture. The olfactory components are 

completely dominating on any visual effect. He observed 

that traps placed at ground level on creeping plants were 

found to capture the highest numbers of B. cucurbitae.

 
Table 1.  Average life cycle periods (days) from egg to adult, male and female of B. cucurbitae under laboratory conditions (30.32±2.92 0C) 

Period 

Stage Mean total longevity 

Egg Larvae Pupae 
Adult 

Male Female 
Male Female 

Mean days 2.29 8.94 9.94 37.86 40.86 59.03 62.03 

±S.E. 0.18 0.64 1.03 1.40 0.86 3.46 3.06 
Range 2-3 7-11 7-13 30-41 37-44 46-68 53-71 

 
Table 2. Average adult longevity, pre-oviposition, oviposition and post-oviposition periods in days and fecundity potential of B. cucurbitae under laboratory 

conditions   (30.32± 2.92 oC) 

 
 

 

 
 

Period 

 
Male 

Adult 

 

Female adult period 

 
Fecundity 

potential 

 
Fertility 

% 

period Pre-oviposition Oviposition 
Post-

oviposition 
Total   

Mean 37.86 11.00a 19.29b 10.66a 40.86 74.14 82.85 
±S.E. 1.4 0.62 1.19 0.82 0.86 4.9 3.18 

Range 30-41 14-Sep 24-Aug 7.14 37-44 50-91 75-111 

                     Mean followed by the same letters in a column are not significantly different from each other (P< 0.05)  
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Table 3.  Oviposition preference of female B. cucurbitae on different size of fruits of musk melon and Indain squash under laboratory conditions 

Host Fruit size X± S.E. 

Indian Squash Small 4.6±0.67c 

 

Medium 202±0.42b 

Large 1.2±0.54a 

X 2.67±1.01 

CD 0.05 0.535 

Musk melon Small 7.2±0.42b 

 

Medium 2.4±0.27a 

Large 2.2±0.65a 

X 3.93±1.63 

CD 0.05 0.49 

    Mean followed by the same letters in a column are not significantly different from each other (P<0.05) 

 
Table 4. Mean population per week per trap of male adult, B. cucurbitae captured in musk melon and Indian squash field from February to May 2012 

(Mean±S.E) 

Observation Muskmelon Indian squash 

February 28 120±0.32 1.2±0.33 
March     07 5.6±0.83 4.2±0.52 

               14 9.4±1.08 13.6±1.03 

               21 19.2±1.98 15.4±2.76 
               28 47.6±2.73 11.02±2.76 

April       04 91.4±3.56 81.8±3.44 

               11 43.4±2.44 40.0±1.52 
               18 77.2±2.82 66.4±3.50 

               25 28.4±2.48 23.6±1.72 

May        02 56.2±2.67 14.8±1.88 
               09 13.2±1.03 6.6±0.46 

               16 4.00±0.49 1.6±0.36 

Mean±S.E 33.07±1.86 26.10±1.55 
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