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Abstract 

 

The study was conducted in the experimental field and laboratory during the month of March 2019 to 

July 2019 to find out the less and more preferred cucurbits of red pumpkin beetles Aulacophora 

foveicollis Lucas. Eight cucurbits namely ridge gourd, bitter gourd, snake gourd, bottle gourd, 

pumpkin, ash gourd, sponge gourd and the cucumber were selected for the investigation. It was found 

that the population abundance of red pumpkin beetle was the highest in pumpkin (15.61), followed by 

bottle gourd (9.83) and the lowest number of red pumpkin beetle adults were present on ridge gourd 

and snake gourd. The highest leaf infestation was in pumpkin (100%), ash gourd (100%) and sponge 

gourd (100%), followed by bottle gourd (95.24 %), and cucumber (92.91 %) whereas the lowest was 

found in bitter gourd (76.32 %) followed by ridge gourd (87.78 %). The population abundance and 

percent leaf infestation was found to be higher at earlier stage of the plant growth and declined with the 

age of the plant growth. Maximum leaf damage (79 %) was found in cucumber, bottle gourd and ash 

gourd and minimum leaf damage (2 %) was in bitter gourd and ridge gourd. Considering, population 

abundance, percent leaf infestation and leaf damage severity, bitter gourd, snake gourd and ridge gourd 

were the less preferred whereas the cucumber, pumpkin and ash gourd were the more preferred 

cucurbits of red pumpkin beetles among eight cucurbits.  

 

Keywords: Host preference, red pumpkin beetle, cucurbit crops 

 

1. Introduction 

 

Cucurbits consist of an important tropical and 

subtropical group of vegetable crops viz., bottle 

gourd, pumpkin, ash gourd, teasel gourd, sponge 

gourd, ridge gourd, snake gourd, cucumber, 

bitter gourd, etc., grown extensively throughout 

Bangladesh. Cucurbits are the most important 

crops grown in winter and summer seasons in 

Bangladesh and occupy about 66 % of the 

vegetable lands producing only 11% of total 

vegetable production (Nasiruddin et al. 2004). In 

summer, the major vegetables grown in 

Bangladesh are cucurbits (Rashid, 1993). Their 

cultivation is interfered by many insect pests, 

like striped and spotted cucumber beetle, spider 

mite, melon aphid, fruit fly, leaf minor and red 

pumpkin beetle (Atwal and Dhaliwal, 1997). 

Among them, red pumpkin beetle (RPB) is the 

major one and cause considerable damage to all 

cucurbitaceous crops (Butani and Jotwani, 1984) 

right after the germination to the maturity but 

few of them have serious concern i.e. hadda 

beetle, red pumpkin beetle and fruit flies (Yadav, 
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1992). Originally red pumpkin beetle is a pest of 

pumpkin, bottle gourd, and Musk melon, but it 

feed all cucurbitaceous 16 vegetables and attacks 

more than 81 plant species (Butani and Jotwani 

,1984). Red pumpkin beetle (RPB), Aulacophora 

foveicollis Lucas is one of the most important 

constraints to cucurbit production capable of 30-

100 (%) yield loss (Alam, 1969). The adult 

beetles feed voraciously on leaves, flower buds 

and flowers. At the advent of spring the beetles 

defoliate the cucurbit seedlings to such an extent 

that sometimes the crop has to be re-sown for 3 

to 4 times. (Parsad and Kumar, 2002). Damage 

done by red pumpkin beetle range 35 to 75 % 

(Saljoqi and Khan, 2007). Peak activity period of 

red pumpkin beetle is from April to June and its 

population decreases from September (Butani 

and Jotwani, 1984). A single female can lay 150 

to 300 eggs (Srivastava and Butani, 1998). The 

grubs are yellowish white and when in the soil 

cause injury to the roots (Maniruzzaman, 1981). 

Farmers always desire quick and easy control of 

these insect pests with chemical insecticides 

(Parkash, 1988) which may cause numerous 

problems like resurgence of non-target pests and 

resistance of targeted insect pests, detrimental to 

the environment and human health and also kills 

the natural enemies such as predators and 

parasitoids (Gupta and Verma, 1995; Singh and 

Singh, 1998). So, host preference of red pumpkin 

beetles among different cucurbits is very 

essential to find out less and more preferred 

cucurbits which may be used as IPM tools for 

sustainable management of red pumpkin beetles. 

Considering above aspects, the study was 

undertaken to find out the less and more 

preferred cucurbits, the population abundance 

and extent of leaf damage done by red pumpkin 

on different cucurbit. 

 

2. Materials and Methods 

 

The study was carried out in the experimental 

field of the Department of Entomology, 

BSMRAU, Gazipur during April to July 2019 to 

investigate the host preference of red pumpkin 

beetles among eight cucurbits. The cucurbits 

were ridge gourd (Hiru zingha), bitter gourd (Tia 

korlla), snake gourd (Padma chichinga), bottle 

gourd (Diana lao), pumpkin (Maya 

Mishtikumra), ash gourd (Round chalkumra), 

sponge gourd (Fuziana Dundol) and cucumber 

(Alvi Shosha). The seeds of the cucurbits were 

collected from Bangladesh Agricultural Research 

Institute, the local market and Lal Teer Seed 

Company, Gazipur. 

 

2.1 Raising seedlings and land preparation 

The seeds were sown in 2m 5m on 27 March, in 

the experimental field. Proper care was taken 

after emergence of seedlings. The experimental 

field was well prepared and good tilth ensured 

for crop production. After ploughing and 

laddering, all the stubbles and uprooted weeds 

were removed. Fertilizers were applied 

according to Fertilizer Recommendation Guide 

(FRG, 2018) (N- 50kg, P- 22.5kg, K- 62.5kg, S- 

15kg per hectare). 

 

2.2 Design of Experiment and transplanting 

seedlings 

The design of the experiment was Randomized 

Complete Block Design (RCBD). The plot size 

was 3m×6m. There were eight treatments with 

four replications. The spacing between plant to 

plant and row to row was 1 m and 2 m, 

respectively. The distance between plot to plot 

and block to block was 1.0 m. After final land 

preparation and lay out, 20 days old seedlings 

were transplanted in the field on 15 April, 2019.  

 

2.3 Intercultural operation and data collection  

After transplanting, watering was done when 

necessary. Necessary intercultural operations 

were done throughout the cropping season to 

obtain proper growth and development of the 

plants. At early stage, all the plants were 

observed carefully to find and counting the 

number of red pumpkin beetle on the leaves to 

measure their population abundance. Data were 

collected on the number of red pumpkin beetles 

per five plants per plot at early stage of plant 

growth and then per top 50 cm of 5 vines per 

plot at later growth stage, % infested leaves, 

maximum damage (%) of leaves by RPB, 

trichome density cm
-2
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2.4 Population abundance of red pumpkin 

beetles 

Each of the plot was observed carefully to count 

the number of red pumpkin beetles on five plants 

at early stage of the plant growth stage ie. from 

seedling stage to first flowering stage and then 

per top 50 cm of 5 vines per plot at later growth 

stage i.e. first flowering stage because at that 

time, there was profuse branching in every 

plants. Data were taken early morning twice a 

week and then mean was calculated.  

 

2.5 Leaves infestation by red pumpkin beetles 

 

The number of healthy and infested leaves per 

five plants per plot was counted at early growth 

stage of the plants and per five top 50 cm per 

plot at later growth stage of the plants. Then % 

of leaf infestation by red pumpkin beetles was 

determined.  

 

2.6 Number of leaf trichomes 

 

Almost mature leaves were taken in polyethylene 

bags from each of the plots at reproductive stage 

of the plant to determine trichome density of all 

cucurbits. Number of trichomes per cm
2
 were 

counted both adaxial and abaxial surface using a 

manual counting machine under a stereo 

microscope (BOE3200, BOECO, Germany.  

 

2.7 Maximum damage (%) on leaves  

 

Four severely infested leaves were taken from 

each of the plots to measure the damage severity 

of leaves by red pumpkin beetles on different 

cucurbits. The damage severity (%) was 

measured by eye estimation for each four leaves 

and mean was determined.  

 

The recorded data were compiled and tabulated 

for statistical analysis. Analysis of variance was 

done with the help of computer package 

STATISTIX 10 program. The mean differences 

of the treatments were observed by Least 

Significant Difference (LSD) test at 5% level of 

probability for the interpretation of results 

(Gomez and Gomez, 1984). 

3.  Results and Discussion 

 

The results of the investigation on host 

preference of red pumpkin beetles on cucurbits 

in different aspects are presented below. 

 

3.1 Population abundance of red pumpkin 

beetles 

It was found that the abundance of red pumpkin 

beetle was the highest in ash gourd (15.61) 

which differed significantly from all other 

cucurbits, followed by pumpkin (9.83) and ash 

gourd. The number of red pumpkin on bitter 

gourd (4.39), sponge gourd (3.94) and cucumber 

(5.00) was statistically similar. The lowest 

number of red pumpkin beetles was found on 

snake gourd followed by ridge gourd those were 

statistically similar (Figure 1). Therefore, it is 

evident that the most preferred host of red 

pumpkin beetles is pumpkin and least preferred 

ones are snake gourd and ridge gourd among 

eight cucurbits. It can also said that the bottle 

gourd is next preferred host after pumpkin for 

red pumpkin beetles. Khan et al (2010) found 

higher incidence of red pumpkin on sweet gourd 

than cucumber. 

 

The population abundance of red pumpkin beetle 

on different dates of April and May 2019 was 

shown in Figure 2 and found that the at the 

beginning of April 2019 the population 

abundance of red pumpkin beetles was lower in 

all cucurbits and then fluctuates with increase 

and decrease. During flowering stage of the 

cucurbits (06-05-19), the abundance was higher 

and after then decline.  

 

The population abundance of red pumpkin 

beetles at the fruiting stage of the cucurbits on 

top 50 cm of the branches varied significantly on 

different cucurbits (Figure 3). The highest 

number of red pumpkin beetles (3.2) was found 

on ash gourd which differed significantly from 

all other cucurbits but followed by pumpkin. The 

number of red pumpkin beetles on bottle gourd 

and cucumber did not differ significantly. There 

were no red pumpkin beetles found on bitter 

gourd and snake. Hence, it can be said that ash 
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gourd and pumpkin were the most preferred and 

ridge gourd and bitter gourd were the leas 

preferred host of red pumpkin beetles among 

eight cucurbits. Khan et al (2010) reported that 

pumpkin was the second preferred host among 

the cucurbits studied.  

 

 
Figure 1. Abundance of red pumpkin beetle/5 plants in a plot on different cucurbitaceous vegetables 

during April 2019 to May 2019 

 

 
Figure 2. Population fluctuation of red pumpkin beetles /5 plants plot

-1
 in different dates on different 

cucurbits during April 2019 to May 2019 
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Figure 3. Abundance of red pumpkin beetle/5 branches plot

-1
 (upper 50 cm) in different times on 

different cucurbitaceous vegetables during May 2019 to July 2019 

 

Table 1. Leaf infestation by red pumpkin beetles and number of leaf trichomes on cucurbits 

 

Cucurbits % leaf infestation 
Number of trichomes on 

leaves per cm
2
 

Ridge gourd 87.78 abc 478.7 d 

Bitter gourd 76.32 c 97.2 e 

Snake gourd 80.79 bc 882.6 c 

Bottle gourd 95.24 a 1299.8 a 

Pumpkin 100.00 a 1108.3 b 

Ash gourd 100.00 a 1122.7 b 

Sponge gourd 100.00 a 538.8 d 

Cucumber 92.91 ab 510.6 d 

CV% 7.62 6.06 

 

 

3.2 Leaf infestation and number of leaf 

trichomes 

 

The percent leaf infestation by red pumpkin 

beetles ranged from 76.32 to 100 % among eight 

cucurbits (Table 1). The highest percent of 

infested leaves was found in pumpkin (100%), 

ash gourd (100%) and sponge gourd (100%) 

which were statistically identical with each other 

followed by bottle gourd (95.24%) and 

cucumber (92.91%). There is no significant 

difference among the leaf infestation of 

pumpkin, ash gourd, sponge gourd, bottle gourd 

and cucumber. The lowest number of infested 

leaves among the tested cucurbits was found in 

bitter gourd (76.32%) which similar with snake 

gourd (80.79%) and ridge gourd (87.78). 

Rahaman and Prodhan (2007) found 35-75% leaf 

infestation by the insect at early stage of 

cucurbits. Considering leaf infestation, pumpkin, 

ash gourd and sponge gourd were found the most 

preferred host for red pumpkin beetles which 

might be due to physiochemical properties of 

plants and red pumpkin beetle. 
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The percent of leaf infestation by red pumpkin 

beetles was the highest ten days after 

transplanting ie. 30 days old seed lings on 24-04-

2019 (Figure 4.) in all cucurbits and it was found 

to be decline gradually. Therefore, it was evident 

from the study the older the age of the cucurbits, 

the lower the percent of leaf infestation by the 

red pumpkin beetles among all the cucurbits 

studied. Afroz (2019) found that the per cent leaf 

infestation by the red pumpkin beetles was 

maximum during the early periods and declined 

with the advent of plant growth. The number leaf 

trichomes per cm
2 

ranged from 97.2 to 1299.8. 

The highest number of leaf trichomes was found 

on bottle gourd (1299.8) which differed 

significantly from the leaf trichomes of all other 

cucurbits. Higher number of leaf trichomes was 

fond on ash gourd (1122.7) followed by pumpkin 

(1108.3) and had no significant difference 

between them. Significantly the lowest number 

of trichomes was found on the leaves of bitter 

gourd 97.2 Afroz (2019) reported that abaxial 

leaf trichome, adaxial leaf trichome all together 

had 54.5% contribution on the abundance of red 

pumpkin beetle on cucurbits. 

 

3.3 Maximum Damage on leaf (%) 

The damage (%) of leaves by red pumpkin 

beetles on different cucurbits is presented in 

figure 5. It was found that the highest percent of 

leaf damage by red pumpkin beetles was 

recorded cucumber 67-69%) which were 

statistically similar with bottle gourd, ash gourd 

and cucumber. Next to those, the higher 

percentage of leaf damage by red pumpkin 

beetles was on snake gourd, pumpkin and sponge 

gourd and there was no significant difference 

among them. The lowest percentage of leaf 

damage was found on bitter gourd followed by 

ridge gourd which had significant difference 

between them. Khan et al (2012) reported the 

lowest % of leaf damage in bitter gourd by red 

pumpkin beetles.  

 

 
Figure 4. Percent of leaf infestation in different cucurbits during April 2019 to May 2019 
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Figure 5. Damage (%) of leaves by red pumpkin beetles on different cucurbits. 

 

 

4. Conclusions  

The population abundance of red pumpkin 

beetles was the highest on pumpkin and then on 

bitter gourd and the lowest number of red 

pumpkin beetle adults were present on ridge 

gourd and snake gourd. The highest percent of 

leaf infestation was in pumpkin, ash gourd and 

sponge gourd followed by bottle gourd and 

cucumber whereas the lowest was found in bitter 

gourd followed by ridge gourd.  Percentage leaf 

damage was maximum in cucumber, bottle 

gourd and ash gourd and minimum leaf damage 

was in bitter gourd and ridge gourd. Considering 

all the parameters studied biter gourd, snake 

gourd and ridge gourd were the less preferred 

whereas cucumber, pumpkin and ash gourd were 

the more preferred cucurbits for red pumpkin 

beetles among eight cucurbits. The less preferred 

cucurbits could be used as sources of resistance 

for breeding purposes. 
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