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ABSTRACT: An exhaustive approach had been undertaken to investigate the incidental pattern of Bactrocera 

cucurbitae (Coq.) (Diptera : Tephritidae) round the year with a view to formulate a sustainable management 

technique against the pest. Significant variation in occurrence of the pest was recorded during the period of 

investigation. Trapping of male melon fly was started from 01.10.2006 and continued up to 30.09.2008 by using sex 

attractant, Cuelure. During warm and rainy months (June, July, August, at 25-37oC) the flies were more active as 

compared to that of dry and winter (December, January, February 8-23oC) months. Significant positive correlation 

(r) of fly incidence was noted with minimum (r= +0.7596) and maximum temperature (r= +0.7376), whereas 

temperature gradient correlated negatively (r= -0.4789) with fly incidence. Negative correlation of fly incidence was 

also recorded with maximum humidity (r= -0.4249) and humidity gradient (r= -0.5481) and positive (r= +0.4366) 

with the minimum. Rainfall and sunshine hour per day showed positive (r= +0.4367) and negative (r= -0.3123) 

correlation with the fly incidence respectively. Regression equations of fly incidence with all the meteorological 

parameters were also determined. Results of the present investigation may be utilized in chalking out sustainable 

pest management strategy in the agro-ecological system under consideration. @ JASEM 
  

Fruit flies are important pests of fruits, vegetables and 

other ornamental plants (Bharathi et al., 2004). The 

melon fruit fly, Bactrocera cucurbitae (Coq.) is a 

serious pest of a variety of vegetables especially in 

snakegourd, Trichosanthes anguina L. found in India 

(Kapoor, 1993). Extend of yield loss caused by the 

pest to cucurbitaceous vegetables ranging from 30-

100% depending upon cucurbit species and the 

season in different parts of the world as noted by 

Dhillon et el., (2005). It is very much difficult to 

manage the pest simply through the application of 

chemical pesticides due to their peculiar biological 

features. Again, it is also established that before 

developing insect pest management programme for a 

specific agro-ecosystem, it is necessary to have basic 

information on the incidence of the pest in relation to 

weather parameters which help in determining 

appropriate time of action and suitable method of 

control. Monitoring pest population round the year is 

one of the most important basic information in 

formulating IPM concept for sustainable agriculture. 

The discovery of a number of compounds strongly 

attractive to male fruit flies (Tephritidae) has 

suggested the possible significance of male 

attractants (Mahmood et al., 2002). It has been 

estimated that each male fly removed from the wild 

fly population by an attractant would represent one 

unmated female (Ripley and Hepburn, 1935) and for 

decades, these olfactory attractants have been the 

basis of tephritid detection, monitoring and control 

(Jang and Light, 1996). The Cuelure traps have been 

reported to attract Bactrocera cucurbitae males and 

this sex attractant is also more effective than food 

lure (Pawar et al., 1991, Liu and Lin, 1993 and 

Zaman, 1995).  

Keeping in view the known efficacy of 

Cuelure as a sex attractant, it become highly 

justifiable to study the population fluctuation of 

melon fly, Bactrocera cucurbitae male round the year 

through the use of Cuelure and influence of abiotic 

parameters such as temperature (minimum, maximum 

and gradient), relative humidity (minimum, 

maximum and gradient), rainfall and total sunshine 

hour per day on its capture. 

 

MATERIALS AND METHODS  
Three Cuelure traps manufactured by 

Ganesh Biocontrol Systems, Gujrat, India, were 

hanged at about six feet above the ground level at 

three places in the pumpkin field grown successively 

round the year. Each trap was treated as a replication. 

Cuelure impregnated “Melon block” was there, one 

in each trap. The study was conducted at the 

Instructional Farm, Uttar Banga Krishi 

Viswavidyalaya, Pundibari, Cooch Behar, West 

Bengal, India (26
o
19' N latitude and 89

o
23' E 

longitude at an altitude of 43 m above the MSL). The 

blocks were replenished at monthly interval and the 

trapped flies were removed and counted every week 

starting from 01.10.2006 to 30.09.2007 and again 

from 01.10.2007 to 30.09.2008. Mean number of flies 

caught per trap per day were determined every year 

and average of both the years of study worked out. 

The observation thus obtained were correlated with 

the meteorological parameters like temperature 

(minimum, maximum and gradient), humidity 

(minimum, maximum and gradient), rainfall and total 

sunshine hour per day. Regression equation in 

respective cases was also determined. The 

meteorological observations were collected from the 

Meteorological Observatory, Central Tobacco 

Research Institute (CTRI), Indian Council of 

Agricultural Research (ICAR), Dinhata, Cooch 

Behar, West Bengal. 



54 
The Effect of Meteorological Factors….. 

NRIPENDRA LASKAR; HIRAK CHATTERJEE 

 

RESULTS AND DISCUSSION 
The population fluctuation of melon fly in different 

seasons of the year trapped by using Cuelure traps 

has been presented in table-1. It appeared from the 

presentation that during 2006-07, daily catch of the 

fly in trap varied from 0.00 to 39.33, the maximum 

being observed in 25
th

 standard week. No flies were 

found to be trapped during 49
th

, 50
th

, 2
nd

, 3
rd

, 5
th

, 6
th
 

standard weeks. It was further noted that from 45
th
 to 

6
th

 standard weeks activity of the fly was minimum as 

reflected from the trap catch (0.00 to 4.67). 

 
Table-1: Seasonal fluctuation of melon fruit fly, Bactrocera 

cucurbitae (Coq.) 

 
Standard 

weeks 

Mean number of fruit flies caught 

per trap/day (Average±S.D.) 

Mean 

2006-07 2007-08 

1 0.67±1.15 0.00±0.00 0.34(0.92) 

2 0.00±0.00 0.00±0.00 0.00(0.71) 

3 0.00±0.00 0.67±0.58 0.34(0.92) 

4 0.67±1.15 0.00±0.00 0.34(0.92) 

5 0.00±0.00 0.00±0.00 0.00(0.71) 

6 0.00±0.00 2.33±2.52 1.17(1.29) 

7 4.33±2.08 0.00±0.00 2.17(1.63) 

8 6.67±3.05 12.67±5.13 9.67(3.19) 

9 10.67±4.16 8.33±2.52 9.50(3.16) 

10 19.33±4.51 17.67±7.51 18.50(4.36) 

11 24.33±3.06 6.33±2.52 15.33(3.98) 

12 26.67±4.51 15.00±4.58 20.84(4.62) 

13 31.33±7.51 11.33±4.16 21.33(4.67) 

14 26.00±6.56 6.67±2.52 16.34(4.10) 

15 28.67±4.51 0.67±1.15 14.67(3.89) 

16 27.00±8.54 19.33±4.51 23.17(4.87) 

17 35.67±8.02 21.67±6.66 28.67(5.40) 

18 25.67±6.66 8.33±3.06 17.00(4.18) 

19 34.33±10.79 9.33±2.52 21.83(4.73) 

20 34.67±8.50 14.67±6.03 24.67(5.02) 

21 37.00±8.00 12.33±4.51 24.67(5.02) 

22 38.33±7.09 7.67±3.51 23.00(4.85) 

23 31.33±4.51 25.33±6.03 28.33(5.37) 

24 36.33±10.97 14.67±3.51 25.50(5.10) 

25 39.33±9.07 19.33±5.86 29.33(5.46) 

26 34.00±6.00 12.33±4.51 23.17(4.87) 

27 31.33±9.07 24.33±9.02 27.83(5.32) 

28 30.00±5.57 22.67±4.51 26.34(5.18) 

29 13.67±4.16 16.67±5.13 15.17(3.96) 

30 27.67±4.03 21.33±5.69 24.50(5.00) 

31 29.33±5.13 18.67±7.23 24.00(4.95) 

32 30.33±9.29 22.33±7.37 26.33(5.18) 

33 19.33±7.57       20.67±7.57 20.00(4.53) 

34 29.67±5.03 12.33±3.51 21.00 (4.64) 

35 27.33±7.57 9.67±3.79 18.50(4.36) 

36 26.00±6.56 5.67±2.08 15.84(4.04) 

37 28.33±8.08 10.33±4.73 19.33(4.45) 

38 18.33±4.51 8.67±2.52 13.50(3.74) 

39 8.67±2.52 12.33±4.73 10.50(3.32) 

40 10.00±3.60 14.67±4.51 12.34(3.58) 

41 9.33±1.53 8.33±2.52 8.83(3.05) 

42 7.33±3.21 5.67±2.52 6.50(2.65) 

43 11.33±3.06 4.33±2.31 7.83(2.89) 

44 6.67±2.08 0.00±0.00 3.34(1.96) 

45 3.67±2.08 0.00±0.00 1.84(1.53) 

46 4.67±2.08 0.33±0.58 2.50(1.73) 

47 1.33±1.15 0.00±0.00 0.67(1.08) 

48 1.00±1.00 1.33±1.15 1.17(1.29) 

49 0.00±0.00 0.00±0.00 0.00(0.71) 

50 0.00±0.00 0.00±0.00 0.00(0.71) 

51 0.33±0.58 0.33±0.58 0.33(0.91) 

52 0.67±0.58 0.00±0.00 0.34(0.92)      

 

After 7
th

 standard weeks fly population starts 

increasing and attained its peak during 20
th

 to 25
th
 

standard weeks (31.33 to 39.33). However, the fly 

catch was recorded lower during the investigation 

year 2007-08 as compared to that of 2006-07 being 

maximum (25.33 flies trapped/trap/day) in 23
rd

 

standard weeks. Zero population were recorded in 

44
th

, 45
th

, 47
th
, 49

th
, 50

th
, 52

nd
, 1

st
, 2

nd
, 4

th
, 5

th
 and 7

th
 

standard weeks during 2007-08. In the second year of 

study, activity of the fly found minimum during 44
th

 

to 7
th

 standard week (0.00 to 2.33). Thereafter the 

incidence become increased and reached maximum 

(29.33 flies trapped/trap/day) at 25
th

 standard week. 

The mean incidence obtained from two consecutive 

years of study also revealed the same trend.     
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Fig-1: Influence of temperature on the incidence of melon fly, Bactrocera cucurbitae (Coq.) 

 

It appeared from the analysis of Cuelure capture data 

that all the meteorological parameters contribute 

significantly toward increasing or decreasing melon 

fly population. The numerical values of correlation 
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co-efficient and respective regression equations have 

been presented in table-2. From the presentation it 

has been found that the mean maximum, minimum 

temperature showed positive and significant 

correlation (r = +0.7376 and +0.7596 respectively) 

with the fruit fly catch per trap per day. However, 

temperature gradient correlated negatively (r = -

0.4789) with the fly population.  Relative humidity 

(minimum, maximum and gradient) influenced fruit 

fly population variably. Maximum and gradient in 

relative humidity negatively correlated (r= -0.4249 

and -0.5481 respectively) with the fly catch, whereas 

minimum relative humidity showed positive 

correlation (r= +0.4366). Rainfall inflicted positive 

impact on the fly incidence that showed positive 

correlation (r= +0.4367) with the fly catch per trap 

i.e. more the rainfall, higher will be the fly catch per 

trap per day. On the other hand, insignificant negative 

influence (r= -0.3123) of total sunshine hour per day 

on adult melon fly incidence was revealed in the 

study. 
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Fig-2: Influence of relative humidity (%) on the incidence of melon fly, Bactrocera cucurbitae (Coq.) 

 

Peak population of melon fly was earlier recorded 

during summer followed by winter season (Banerji et 

al., 2005). Marked decrease in fly population has 

taken place during winter months of the year (Tanaka 

and Nagashimad, 1987). Some workers noted peak 

population of the fly during April-May i.e. around 

18
th

-20
th

 standard weeks (Virakthamath and Babu, 

2004; Patnaik et al., 2004). Fruit infestation by melon 

fly on little gourd recorded throughout the year 

starting from the month of February reaching peak 

during 3
rd

 week of March but negligible infestation 

during December-January (Patel and Patel, 1996). 

However, fruit fly, Dacus ciliatus activity found peak 

during October to May in Pretoria, while population 

of D. ciliatus starts to begin in October and reached 

to its peak at the end of November in Nigeria as noted 

by Bot, (1965) and Matanmi, (1979). In a study 

conducted in Pakistan, population peak of the genus 

Bactrocera appeared in July-August and declining 

was observed in October depending on the host fruit 

maturity, temperature and rainfall (Mahmood and 

Mishkatullah, 2007). It has also been detected that the 

flies congregate under leaves of plants in winter, 

become active when warm weather approaches (Nair, 

1995). Fluctuation in population of the fly may be 

due to prevalence of congenial environmental 

conditions and/or fruiting and flowering time of the 

hosts concerned.  

All abiotic factors contribute significantly toward 

increasing or decreasing fruit flies trapped with the 

help of sex attractant. Positive and highly significant 

correlation of Dacus zonatus incidence with 

minimum and maximum temperature was recorded 

earlier by Lui and Yeh, (1982). The number of fruit 

flies captured with cuelure baited traps correlated 

positively with all three abiotic factors, i.e. 

temperature, humidity and rainfall (Hasyim et al., 

2008). Similar observation with regard to influence of 

meteorological parameters on the incidence of melon 

fly was also claimed earlier by several workers 

(Mahmood et al.,2002, Gupta and Bhatia, 2000; 

Shukla and Prasad, 1985 and Su, 1984). The fly 

incidence in relation to environmental temperature 

has been depicted graphically in Fig-1.  
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Fig-3: Influence of rainfall on the incidence of melon fly, Bactrocera cucurbitae (Coq.) 
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Fig-4: Influence of sunshine hour on the incidence of melon fly, Bactrocera cucurbitae (Coq.) 

 

Negative correlation between fruit flies trapped per 

trap per day and relative humidity, positive and 

significant correlation between rainfall and fly 

activity were observed by earlier workers (Shukla and 

Prasad, 1985, Su, 1984). However, the influence of 

minimum humidity as found in the present 

investigation contradicted with the results of earlier 

findings. This deviation may be due to variation in 

agro-ecological system as well as cropping pattern of 

the experimental location.  The fly incidence in 

relation to relative humidity of the environment 

graphically depicted in Fig-2. 

 

 

 
Table-2: Correlation co-efficient and regression equation between meteorological 

parameters and melon fly incidence.   

Meteorological factors Correlation co-efficient Regression equation 

 

Temperature(oC) 

Maximum +0.7376 y=2.02 + 44.36 

Minimum +0.7596 y=1.41x + 13.43 

Gradient -0.4789 y=1.66x - 29.56 

Relative Humidity 

(%) 

Maximum -0.4249 y=1.01x - 107.88 

Minimum +0.4366  y=0.36 + 11.46 

Gradient -0.5481 y=0.422x – 23.49 

Rainfall (mm.) +0.4367 y=0.04x + 11.20 

Sunshine hour per day -0.3123 y=1.35x - 21.57  

 

The positive impact of rainfall on the fly incidence 

was in corroboration with the earlier findings of 

Mahmood et al.,(2002). The possible reason of 

revealing positive correlation of minimum humidity 

with fly incidence may be due to higher rainfall that 

indirectly leads to increase in relative humidity of the 

environment. Sunshine hour correlated negatively 

with the fly incidence which indicated that sunnier 

the day, less was the fly activity. It may be like that 

during sunny days the flies prefer to congregate 

below the leaf surface or under the shade of 

vegetation. The fly population round the year as 

influenced by rainfall and sunshine hour per day has 

been presented in Fig-3. Impact of daily total 

sunshine hour on the incidence of fly was represented 

in the Fig-4. 
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Melon fly populations round the year fluctuate much 

from time to time. Higher population density was 

recorded during the hot months while low or very low 

during the cooler months. So, it is very clear that the 

crops to be grown during cool months i.e. in ‘rabi’ 

season so as to avoid the infestation of this dreaded 

pest. Chemical means of pest management is not 

desirable because the crop is used as vegetable. In 

addition to that the avoiding principle of Integrated 

Pest Management is also environment friendly and 

economically viable. But it is also true that the 

cucurbits are basically summer season crop and thrive 

well in hot and humid seasons giving optimum yield. 

So, considering both the aspects, it may wisely be 

suggested that photo and thermo-insensitive varieties 

of the crops need to be developed that would perform 

better round the year and intensification of cropping 

pattern towards cooler months. This might help much 

to avoid infestation of the dreaded pest, the melon 

fruit fly.  
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