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Abstract 

The present study on the “Efficacy of methyl eugenol and cueluretraps for monitoring of cucurbit 

fruit fly (Bactroceraspp.) in different doses in pumpkin” was conducted in the Department of 

Entomology, Acharya Narendra Deva University of Agriculture & Technology, Kumarganj, 

Ayodhya, during 2020-21.Among the 3 different doses tested, methyl eugenol rakshak trap with 

1.5ml +2 ml (methyl eugenol +malathion 50 % E.C. were significantly superior in attracting 

highest number of fruit flies B.zonata and B. dorsalis with trap catches of 69.39 fruit flies 

/trap/week followed by 2ml +2ml doses (49.36 fruit flies/trap/week). 1ml + 2ml (methyl eugenol 

+malathion 50% E.C. performance was significantly lower to other doses (42.47 

fruitflies/traps/week) and other three doses tested, cue lure rakshak trap with 2 ml + 2ml (cue 

lure + malathion 50% E.C) were significantly superior in attracting highest number of fruit flies 

B.cucurbitea and (19.92 fruit flies /trap/week) followed by 1.5 ml +2ml doses (13.69 fruit 

flies/trap/week). 1ml + 2ml (cue lure +malathion 50% E.C. 50 % E.C performance was 

significantly lower to other doses (7.42 fruitflies/traps/week). 
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Introduction 

Pumpkin (Cucurbita moschata) is one of the main vegetable crop cultivated since prehistoric 

times and is now the most common cucurbit in Asia and the United States of America. C. 

moschata is grown in approximately in all the regions of India (Nath et al2006). The fresh 

pumpkin fruit contains 92.2 % moisture, 0.15 % fat, 0.98 % protien, 0.76% ash, 0.56 % crude 

fiber and 5.3% corbohydrates (See et al. 2007) Pumpkin fruit is rich in carotenoid, vitamins, 

minerals, and dietary fibers.  (Dhiman et al 2018). The pumpkin fruit contains 78-86 % edible 

portions. The seed of pumpkins contains 3.1% of total fruit weight, are abundant in protein 33%, 

high in S-containing amino acids, and low in phytic acids and trypsin inhibitors.Two compounds, 

methyl eugenol (4-allyl-1, 2-dimethoxybenzene) and cue-lure [4-(pacetoxyphenyl)- 2-butane 

one, play significant roles as attractants for male tephritid fruit flies (Metcalfet al.1990). These 

pheromones are plant-related products derived from phenylpropanoid and related compounds. 

Methyl eugenol occurs mostly as a natural product in the plant kingdom, is a highly dominant 

attractant for the males of B. dorsalis. Due to its strong attractant properties, it has been used as a 

pheromone that captures male fruit flies for monitoring and management.  Outbreak of fruit fly is 

happening regularly in Eastern Uttar Pradesh, India. For monitoring of insect pests in crop, 

various techniques are used but pheromone traps are most effective. Methyl eugenol and cue-lure 

were used by Khoo and Tan (2000) for monitoring the fruit flies. Hardy et. al. (1991) also 

reported that at least 90 percent of the Dacinae species were strongly attracted to either methyl 

eugenol or to cue-lure-raspberry ketone. All thesefindings relate to foreign studies, and very 



 

 

meager work is done in India on semiochemicals-based management of fruitflies in pumpkin 

crops. These pheromones are very expensive, so it is important to know how much dose is most 

effective in one trap; so, this study was designed for field evaluation of traps, methyl eugenol, 

and cue-lure with the objective of finding the most efficient dose of the two attractants for the 

attract-and-kill strategy of the pest.  

Materials and methods 

This experiment was conducted in RBD with 7 treatment and 3 replications at Students’ 

Instruction Farm, Acharya Narendra Deva University of Agriculture & Technology, Kumarganj, 

Ayodhya during February to June 2020. A distance of 2 m was maintained between each 

treatment. Mainly Rakshak fruit fly traps were used during the study. Commercial grade methyl 

eugenol, cuelure, malathion 50 EC were procured. These pheromones and insecticide were 

impregnated in cotton wicks with the help of a 5ml syringe. In each traps cotton wicks (size: 3cm 

x 1cm) impregnated with different amounts of methyl eugenol and cuelure, viz., 2 ml, 1.5 ml and 

1 ml along with and 2ml malathion were put. These traps were installed in the field at the time of 

crop germination by hanging with the help of string on the branches of trees. The old pheromone 

traps were replaced with fresh traps every month. Data on attracted and trapped male pumpkin 

fruit fly were collected on daily basis. The trapped male pumpkin fruit flies were identified on 

the basis of morphological character. 

 

Table 1:  Details of treatments for the efficacy of methyl eugenol and cuelure 

Treatment Chemical mixture Dose 

T1 Methyl Eugenol +Malathion50EC 1ml+2ml 

T2 Methyl Eugenol +Malathion50EC 1.5ml+2ml 

T3 Methyle Eugenol + Malathion 50EC 2ml+2ml 

T4 Cuelure+Malathion50EC 1ml+2ml 

T5 Cue lure + Malathion 50EC 1.5ml+2ml 

T6 Cue lure + Malathion 50EC 2ml+2ml 

T7 Untreated Control  

 

 

 

 

 



 

 

Result and Discussion 

The data of efficacy of methyl eugenol and cue lure in different doses has been given in table -2 

Response of B. dorsalis+B.zonatain different dose of methyl eugenol Rakshak trap 

During the first Month of test period fruitfly captures varied significantly among different dose 

of methyl eugenol rakshak traps with greater catches in 1.5ml (methyl eugenol) + 2ml Malathion 

50% EC Rakshak traps (68.00 fruitfly/trap/week) it was significant difference with 2ml (methyl 

eugenol) + 2ml Malathion 50% EC Rakshak traps (49 fruitflies/trap/week) whereas, the lowest 

catches was recorded in 1ml (methyl eugenol) +2ml Malathion 50% EC Rakshak traps (41 

fruitflies /trap/week). The same trend was observed at the second month of test period fruitfly 

captures varied significantly among different dose of methyl eugenol rakshak traps with greater 

catches in 1.5 ml (methyl eugenol) +2 ml Malathion 50% EC Rakshak traps (59.25 

fruitfly/trap/week) it was significant difference with 2 ml ( methyl eugenol) +2 ml Malathion 

50% EC Rakshak traps (45.50 fruitflies/trap/week) whereas, the lowest catches was recorded in 1 

ml ( methyl eugenol) +2 ml Malathion 50% EC Rakshak traps (37.33 fruitflies /trap/week). At 

third month of test period, 1.5ml (methyl eugenol) + 2ml Malathion 50% EC Rakshak traps 

attracted significantly more fruit flies with highest trap catches of 80.0 fruitfly/trap/week. 1.5 ml 

dose was superior than 2 ml dose of methyl eugenol Rakshak traps. 2ml (methyl eugenol) + 2ml 

Malathion 50% ECRakshak traps was attracted 53.00 fruitflies/trap/week whereas, the lowest 

catcheswere recorded in 1 ml (methyl eugenol) + 2ml Malathion 50% EC Rakshak traps (48.92 

fruitflies /trap/week).The similar research was done byShankar Mandal et al. (2012)that is Ten 

replicate analyses were done for both methyl eugenol quantity of the pheromones informulated 

products was found to be 0.55 ± 0.11g/lure (Mean ± SD), respectively as well as Khan et al. 

(2010) observed that methyl eugenol catches (81.69fruitfly/trap/week). 

 Response of B. cucurbiteae+ B. tauin different dose of cue lure Rakshak traps 

During the first Month of test period fruitfly captures varied significantly among different 

dose of cue lure rakshak traps with greater catches in 2 ml (cue lure) + 2ml Malathion 50% EC 

Rakshak traps (6.50 fruitfly/trap/week) it was at par with 1.5ml (cue lure) +2ml Malathion 50% 

EC Rakshak traps (4.67 fruitflies/trap/week) whereas, the lowest catches was recorded in 1ml 

(cue lure) + 2ml Malathion 50% EC rakshak traps (3.42 fruit flies /trap/week). During the second 

Month of test period fruitfly captures varied significantly among different dose of cue lure 

rakshak traps with greater catches in 2 ml (cue lure) +2ml Malathion 50% EC Rakshak traps 

(21.42 fruitfly/trap/week) which was significant difference with 1.5ml (cue lure) + 2ml 

Malathion 50% EC Rakshak traps (15.33 fruitflies/trap/week) whereas, the lowest catches was 

recorded in 1ml (cue lure) + 2ml Malathion 50% EC Rakshak traps (8.0 fruitflies /trap/week). At 

third month of test period, 2 ml (cue lure) +2ml Malathion 50% EC Rakshak traps attracted 

significantly more fruit flies with highest trap catches of 31.83 fruitfly/trap/week. 2 ml dose was 

superior than 1.5 ml dose of cue lure Rakshak traps. 1.5 ml (cue lure) + 2ml Malathion 50% EC 



 

 

Rakshak trapswas attracted 21.08 fruitflies/trap/week whereas, the lowest catches was recorded 

in 1ml (cue lure) + 2ml Malathion 50% EC Rakshak traps (10.83 fruitflies /trap/week).Khan et 

al. (2010) observed that cuelure was more effective, resulting in higher male catches of fruit flies 

(171.82/trap/week), compared to methyl eugenol (81.69/trap/week). They also identified 

ecological conditions as the reason for population fluctuation, with maximum temperature 

accounting for 33.80% of the variation, while average temperature and wind speed contributed 

12.70% collectively.Due to these reasons, as well as another factor, which was the onset of 

fruiting in fruit plants near the experimental plot during the time of experimentation, fluctuations 

occurred in the number of fruit fly catches in both methyl eugenol and cue lure traps. 

 

Effect of pumpkin fruitsYield in various dose of methyl eugenol and cue lure 

 The data are presented in table 3 revealed that the all treatment produce significantly higher 

yield than control (144q/ha). The Treatment 6 (T6) where cuelure2ml + malathion 2ml was 

trapped produced maximum yield (236 q/ha) it was significant difference withT5where cuelure 

1.5 ml +malathion 2ml was trapped produced yield (223 q/ha). Followed by T2 where was 

methyl eugenol 1.5 ml + malathion 2 ml was trapped produced yield (217q/ha) it was at par with 

T3where methyl eugenol 2 ml +malathion 2ml was trapped produced yield (212 q/ha). Followed 

by T4 where was cue lure 1 ml + malathion 2 ml was trapped produced yield (209 q/ha) it was 

significant difference with T1 where methyl eugenol 1 ml +malathion 2ml was trapped produced 

yield (196 q/ha). According toRaghuvanshi et al. (2012)The minimum yield produced 144 

q/ha.In Kharif, maximum bitter gourd fruit damage (62.70%) occurred in the 45 SW. A second 

peak, with 49.70% fruit damage was observed during the 15 SW period. 

 

 

 

 

 

 

 



 

 

Table 2: Efficacy of methyl eugenol and cue lure in different doses 

 

 

 

 

Treatments Chemicals Dose 

Fruitflies/trap/week 

First 

month 

Second 

month 

Third 

month 
Mean 

 

T1 
Methyl Eugenol+Malathion 50% EC 1ml+2ml 

41.17 

(6.45) 

37.33 

(6.15) 

48.92 

(7.03) 
42.47 

 

T2 
Methyl Eugenol+Malathion 50% EC 1.5ml+2ml 

68.00 

(8.27) 

59.25 

(7.73) 

80.92 

(9.02) 
69.39 

T3 
Methyl Eugenol+Malathion 50% EC 2ml+2ml 

49.58 

(7.07) 

45.50 

(6.78) 

53.00 

(7.30) 
49.36 

T4 
Cue lure+ malathion 50% EC 1ml+2ml 

3.42 

(1.98) 

8.00 

(2.98) 

10.83 

(3.37) 
7.42 

T5 
Cue lur+ malathion 50% EC 1.5ml+2ml 

4.67 

(2.27) 

15.33 

(3.98) 

21.08 

(4.64) 
13.69 

T6 
Cue lure+ malathion 50% EC 2ml+2ml 

6.50 

(2.65) 

21.42 

(4.68) 

31.83 

(5.69) 
19.92 

T7 
Untreated Control  

5.92 

(2.53) 

5.92 

(2.53) 

6.00 

(2.53) 
5.94 

 SEm± 0.12 0.08 0.17 0.37 

 C.D. at 5% 0.39 0.27 0.54 1.17 
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Fig.1: Efficacy of Methyl eugenol and cuelure in different doses. 

Table -: 3 Variation of yield in different doses 

 No. of 

Treatments 
Treatments dose/trap Concentration 

Demage 

percent 
yield/hec 

T1 Methyl Eugenol+Malathion 50% EC 1ml+2ml 12 trap /hec 34.67 196 

T2 Methyl Eugenol+Malathion 50% EC 1.5 ml+2ml 12 trap /hec 27.67 217 

T3 Methyl Eugenol+Malathion 50% EC 2 ml+ 2ml 12 trap /hec 29.33 212 

T4 Cue lure+ malathion 50% EC 1ml+2ml 12 trap /hec 30.33 209 

T5 Cue lure+ malathion 50% EC 1.5 ml+2ml 12 trap /hec 25.67 223 

T6 Cue lure+ malathion 50% EC 2 ml+ 2ml 12 trap /hec 21.33 236 

T7  Untreated Control 
  

52.00 144 

 SEm± 
  

1.10 3.37 

 CD at 5 % 
  

3.44 10.52 



 

 

 

Conclusions 

The present research on utilizing the Rakshak trap to attract fruit flies, it was observed that a 

higher dose of methyl eugenol proved to be less effective compared to a lower dose. 

Furthermore, in the case of cue lure, a lower dose did not attract more fruit flies but exhibited 

similar efficacy to a higher dose. Methyl eugenol+ malathion (1.5 ml +2ml) standard dose caught 

69.39 fruitflies (Bactrocera dorsalis +Bactrocerazonata). whereas cuelure+ malathion 

(2ml+2ml) standard dose caught 19.92 fruitflies (Bactroceracucurbiteae+Bactrocera tau). 

According to Divya, S. et al. (2019) the mean of overall captured of B. cucurbitaein Jar trap + 

Cue lure + ME (DISC) combination were significantly greater than all other treatments (208.5 

numbers) and less in treatments Jar trap + AA (Disc) combination (5.75 numbers) respectively 

fruit fly. Hence, it is imperative for farmers to be cognizant of the recommended dosage of any 

chemical or insecticide before application. Excessive amounts not only yield inferior results but 

also pose environmental hazards. 
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