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Experiments were carried out in the field and in the laboratory of the Department of 
Entomology, Bangladesh Agricultural University during the period from February to 
August, 2013. Three cucurbitaceous vegetables viz. bitter gourd, ridge gourd 
and snake gourd were used as test crops. Considering to percent leaf infestation 
and leaf area consumptions, red pumpkin beetle was found mostly harmful to 
snake gourd (22.62% and 8.84%, respectively) but least harmful to bitter gourd 
(3.00% and 1.25%, respectively). On the other hand, Epilachna beetle was found 
mostly damaging to bitter gourd (46.00% and 21.67% respectively) and least 
damaging to ridge gourd (11.20% and 5.00%, respectively). Similar to the field 
experiments, red pumpkin beetle consumed more leaf areas of snake gourd (up to 
43.36%) and Epilachna beetle (both adult and grubs) consumed more leaf areas of 
bitter gourd (up to 91.46%) in the laboratory experiments. Bitter gourd (1.42%) 
and ridge gourd (0.78% to 41.27%) were least preferable to the red pumpkin beetle 
and Epilachna beetle, respectively.  
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INTRODUCTION 
 

Bangladesh is a country with sub-tropical climate, where cucurbits are most important vegetables 

principally grown in summer season. High incidence of insect pests is considered as the major and common 

constraint in the successful production of cucurbitaceous vegetables in Bangladesh. Cucurbits are severely 

attacked by a number of insect pests such as red pumpkin beetle, Epilachna beetle, cucurbit fruit fly, aphids, 

cucumber moth etc. Among them, Red pumpkin beetle and Epilachna beetle are two major pest infesting during 

the whole cultivating periods and may cause damage up to 80% of the host plants (Rajagopal and Trivedi, 

1989).  

Red pumpkin beetle is a polyphagous pest in nature feed voraciously on leaves, flower buds and flowers 

that may cause 30-100% losses in the field (Rashid et al., 2014). Both larval and adult stages of Red pumpkin 

beetle are injurious to the crop and cause severe damage to almost all cucurbits from the seedling stage 

(Rahaman and Prodhan, 2007). The adult beetles feed on the leaves making irregular holes and also attack the 

flowers and flower buds and larvae feed on root tissues (Guruswamy et al., 1995), stems and fruits touching to 

the ground. On the other hand, both grubs and adults of Epilachna beetle are damaging to the host plants. The 

grubs feed on the lower epidermal layer of leaves making concentric markings whereas the adults feed 

irregularly upon the upper surface of leaves by scraping resulting net-like appearance. Later on, the infested 

leaves become brown in colour, entirely dry up and defoliated (Pradhan et al., 1990). Consequently, vegetative 

growth and development of the plants are greatly harmed by Epilachna beetle causing significant reduction of 

their yields (Imura et al., 1978; Srivastava et al., 1998; Ghosh et al., 2001).  

The most commonly used control method of Red pumpkin beetle and Epilachna beetle in Bangladesh is 

the application of chemical insecticides (Anonymous, 1994). But indiscriminate use of broad spectrum 

insecticides has not only complicated the management strategies, but has also created several adverse effects 

such as pest resistance, secondary pest outbreak (Hagen and Franz, 1973), health hazards (Bhaduri et al.,1989) 

and environmental pollution (Kavadia et al.,1984; Desmarchelier, 1985; Fishwick, 1988) etc. On the other hand, 

adequate knowledge on the feeding choice, damage potentiality of insects as well as host susceptibility can be 

effective tools in the development of sustainable management strategy of these insects.  Moreover, the host 

preference and food consumptions of Red pumpkin beetle and Epilachna beetle can be useful for interpreting 

between them. However, comparative research findings of host preference and damage potentiality of Red 

pumpkin beetle and Epilachna beetle are not adequately available. Considering the above points, the present 

research was planned to ascertain comparative host preference, food consumption and damage potentially Red 

pumpkin beetle and Epilachna beetle.  

 

MATERIALS AND METHODS 
 

Experiments were conducted in field laboratory and in the laboratory, of the Department of Entomology, 

Bangladesh Agricultural University, Mymensingh during February to August 2013. In the field experiment, the 

land was ploughed with a power tiller and kept open to sunlight for few days. The land was then gradually 

ploughed and cross-ploughed for several times with a power tiller to obtain desirable tilth. All ploughing 

operations were followed by laddering for breaking up the clods and leveling the surface of the soil. All weeds 

and stubbles were removed from the field and finally, the unit plots were prepared as 10cm raised beds along 

with the addition of the manures and basal doses of fertilizers. The whole experimental field was divided into 9 

equal plots (2m×2m) and one pit was prepared in the middle of each plot. Three cucurbitaceous vegetables 

such as bitter gourd, snake gourd and ridge gourd were used in the experiments with three replications of each. 

Before sowing, seeds were soaked overnight for proper germination. Three seeds were sown in each pit and 

one healthy seedling per pit was maintained through thinning at 7 days after germination. Each plant was 

supported by bamboo platform (bamboo matchan) for easy creeping and preventing from lodging. The seedlings 

were maintained following all recommended horticultural practices. Percent leaf infestation and leaf area 

consumption by both beetles and Epilachna grubs were used as a parameter for incidence and damage 

potentiality. Data were recorded at 10 days’ interval started from one month age of the plants.  
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Comparative food consumption of Red pumpkin beetle, Epilachna beetle and Epilachna grubs were studied 

in the laboratory. Five Red pumpkin beetle, five Epilachna beetle and five Epilachna grubs, were released in 

separate petridishes containing three leaves (one leaf of each selected vegetables namely bitter gourd, snake 

gourd and ridge gourd). The set was replicated three times. The cut end of leaf petiole was covered with water-

soaked cotton pad to prevent withering. Data on consumed leaf area by beetles and grubs were taken at daily 

basis and fresh leaves were replaced. Percent leaf area consumed (both in the field and in the laboratory) were 

calculated by using the following formula- 

% Leaf area consumed =
Consumed leaf area

Total leaf area
×100 

Where,  

Consumed leaf area was measured by using millimeter graph 

Total leaf area = L×B×K (Kalra and Dhiman, 1977) 

   L= length of leaf 

   B= Breadth of leaf and  

   K= Kemp’s constant 

 

Data obtained from different experiments were analyzed using a statistical package program SPSS20. The 

mean values were ranked by Duncan's Multiple Range Test (DMRT) at 5% level of probability.  

 

RESULTS AND DISCUSSION 

 
Percent leaf infestation in the field 

The percent leaf infestation varied significantly among different vegetables at different counting (Table 1). 

At first counting, red pumpkin beetle caused the most leaf infestations of snake gourd (22.62%) where the 

minimum infestations were found for bitter gourd (9.43%) although ridge gourd (20.74%) and snake gourd were 

found statistically identical. On the other hand, Epilachna beetle infested maximum leaf of bitter gourd (46%) 

and a minimum of ridge gourd (11.2%). A similar phenomenon was found in the second counting where Red 

pumpkin beetle infested maximum leaves of snake gourd (23%) and a minimum of bitter gourd (3%). Again, 

Epilachna beetle infested maximum leaves of bitter gourd (39.91%) and a minimum of ridge gourd (14.79%). At 

third counting, Red pumpkin beetle infested more leaves of snake gourd (28.28%) than the leaves of ridge gourd 

and the least percentage of infestations were recorded on bitter gourd (5.76%). On the other hand, Epilachna 

beetle infested the least (18.48%) and the most (28.28%) percentage of leaves of snake gourd and bitter gourd 

respectively. At all three-consequent counting, snake gourd was most preferable and bitter gourd was found 

least preferable to the Red pumpkin beetle which agrees the observation of Hasan et al. (2012). In contrast, 

bitter gourd was found mostly preferable and the snake gourd was found least preferable to the Epilachna 

beetle. 

 

Comparative leaf area consumption of Red Pumpkin Beetle and Epilachna Beetle in the field 

Percent leaf area consumptions of beetles varied significantly on three cucurbits at different counting (Table 

2). At first counting, Red pumpkin beetle consumed maximum leaf area of snake gourd (8.84%) where the 

minimum leaf area consumption by Red pumpkin beetle was recorded for bitter gourd leaves (5.50%) but the 

leaf area consumption in ridge gourd (6.84%) and snake gourd were statistically identical. On the other hand, 

maximum leaf area was consumed by Epilachna beetle was found in bitter gourd (11.17%) and minimum in 

ridge gourd (6.67%) although ridge gourd and snake gourd (14.3%) were statistically alike. Similarly, maximum 

leaf area was consumed by Red pumpkin beetle from snake gourd (6.93%) and the least was from bitter gourd 

(1.25%) where leaf area consumption in ridge gourd was found in between bitter gourd and snake gourd. Again, 

Epilachna beetle consumed the most leaf areas of bitter gourd (15.10%) followed by snake gourd (8.01%) and 

a minimumof ridge gourd (5.00%). Similar results were found at third counting, the maximum leaf area was 

consumed (21.67%) by Epilachna beetle and minimum leaf area consumed (3.50%) by Red pumpkin beetle 

from bitter gourd but the minimum (5.00%) leaf area consumed by Epilachna beetle from ridge gourd and 

maximum area consumed by Red pumpkin beetle (6.27%) from snake gourd. At all three-consequent counting, 

Red pumpkin beetle consumed maximum leaf area of snake gourd but a minimum of bitter gourd and this result 
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is also supported by the findings of Khan et al. (2011). Likewise, Rajak (2001) found bitter gourd as a non-

preferable vegetable to the Red pumpkin beetle. On the contrary, Epilachna beetle consumed maximum and 

minimum leaf area from bitter gourd and ridge gourd, respectively.  

 
Table1. Comparative percent leaf infestation by Red Pumpkin Beetle and Epilachna Beetle on different cucurbits 

in the field  
 

 

Parameters 

At 1st counting At 2nd counting At 3rd counting 

Red pumpkin 

beetle 

Epilachna 

beetle  

Red pumpkin 

beetle 

Epilachna 

beetle  

Red pumpkin 

beetle 

Epilach

na 

beetle  

Bitter gourd 9.43d 46.00a 3.00d 39.91a 5.76b 28.28a 

Ridge Gourd 20.74b 11.20cd 20.70bc 14.79c 17.55a 20.93a 

Snake Gourd 22.62b 14.30c 23.00b 17.93bc 18.28a 18.48a 

LSD0.05 3.867 6.27 11.19 

 

Different letters at same counting are significantly different. 

 
Table 2. Comparative percent leaf area consumption by Red Pumpkin Beetle and Epilachna Beetle on different 

cucurbits in the field  
 

 At 1st counting At 2nd counting At 3rd counting 

 Red pumpkin 

beetle 

Epilachna 

beetle  

Red pumpkin 

beetle 

Epilachna 

beetle  

Red pumpkin 

beetle 

Epilachna 

beetle  

Bitter gourd 5.50c 11.17a 1.25d 15.10a 3.50d 21.67a 

Ridge Gourd 6.84bc 6.67bc 6.5bc 5.00c 5.84c 5.00cd 

Snake Gourd 8.84b 8.07b 6.93b 8.02b 6.27c 9.55b 

LSD0.05 2.027 1.617 2.11 

 

Different letters at same counting are significantly different 

 
Percent leaf area consumption by Red pumpkin beetle, Epilachna beetle and Epilachna grubs on 

different vegetables in the laboratory 

The percent leaf area consumption by both insects varied significantly on different vegetables at successive 

counting in the laboratory. At first counting, the maximum consumed leaf was recorded for bitter gourd by 

Epilachna beetle (70.12%) and by Epilachna grubs (60.55%) but Red pumpkin beetle consumed maximum leaf 

area (43.36%) of snake gourd (Table 4). On the other hand, the small areas of leaves were consumed by Red 

pumpkin beetle, Epilachna beetle and Epilachna grub from bitter gourd (2.67%), snake gourd (7.38%) and from 

ridge gourd (1.51%) respectively. In the second counting, maximum leaf area consumption was recorded by 

Epilachna grub (91.46%) followed by Epilachna beetle (61.61%) in bitter gourd however Red pumpkin beetle 

consumed maximum leaf area of snake gourd (28.11%) leaves. Again, the minimum leaf area consumed by 

Epilachna grub (2.00%) and Epilachna beetle (4.17%) in ridge gourd followed by snake gourd but Red pumpkin 

beetle consumed bitter gourd (2.56%) leaves the least. At third counting, more leaf areas were consumed by 

Epilachna grub (20.76%), Epilachna beetle (38.50%) from bitter gourd leaves and minimum was consumed by 

Red pumpkin beetle (1.42%) from the same. However, maximum leaf area consumed by Red pumpkin beetle 

was found on snake gourd (15.15%) leaves but the minimum leaf area consumed by Epilachna grub and beetles 

from the ridge gourd (0.78%) and snake gourd (4.61%) leaves respectively. Therefore, at all three-successive 

counting, maximum leaf area was consumed by Epilachna beetle and Epilachna grubs from bitter gourd leaves 
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and by Red pumpkin beetle from snake gourd leaves. On the other hand, the least leaf area was consumed by 

Red pumpkin beetle, Epilachna grub and beetles from the leaves of bitter gourd, ridge gourd and snake gourd 

respectively. 

 

Table 3. Comparative percent leaf area consumption by Red pumpkin beetle, Epilachna beetle and Epilachna 

grub on different vegetables in the laboratory 
 

 At 1st counting At 2nd counting At 3rd counting 

 RPB EB  EB grub RPB EB  EB grub RPB EB  EB grub 

Bitter gourd 2.67c 70.12a 60.55ab 2.56d 61.61b 91.46a 1.42c 38.50a 20.76a 

Ridge Gourd 9.68c 41.27b 1.51c 6.15d 4.17d 2.00d 2.96c 15.15bc 0.78c 

Snake Gourd 43.36b 7.38c 3.36c 28.11c 17.52cd 14.48cd 15.15bc 4.61bc 15.46bc 

LSD0.05 22.91 15.84 14.97 

 

Different letters at same counting are significantly different; RPB= Red pumpkin beetle, EB= Epilachna beetle 

 

Therefore, snake gourd followed by ridge gourd and bitter gourd were found mostly preferable vegetable to 

the Red pumpkin beetle which is supported by the observations of Singh et al. (2000); Sharma et al. (1999); 

Thapa and Neupane (1992). Kamal et al. (2014) also reported the bitter gourd as the lowest preferable to the 

Red pumpkin beetle. On the other hand, bitter gourd followed by snake gourd and ridge gourd were found mostly 

preferable vegetable to Epilachna beetle as well as to Epilachna grub which agrees the finding of Hossain et al. 

(2009) although it was contradictory to the finding of Rahman (2002). However, Bitter gourd was the most 

susceptible to pest infestation followed by snake gourd and ridge gourd. On the other hand, Epilachna beetle 

and grub were identified as damaging to the cucurbitaceous leaves than Red pumpkin beetle in both field and 

laboratory conditions. 
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