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Developing sustainable pest management strategies that reduce reliance on 
synthetic pesticides requires an understanding of the complex interactions 
between plant biochemistry and pest response. This study aimed to evaluate the 
biochemical composition of six cucurbitaceous plant species, cucumber, pumpkin, 
bitter gourd, bottle gourd, squash, and sponge gourd, by analyzing their moisture, 
ash, protein, fat, and fiber content and investigating potential correlations between 
these biochemical factors and insect pest infestation, specifically Aulacophora 
foveicollis L. and Bactrocera cucurbitae C. populations. Field experiments revealed 
that A. foveicollis primarily preferred sponge gourd as its host, while bitter gourd 
remained uninfested. In contrast, B. cucurbitae exhibited a preference for bitter 
gourd among the tested cucurbitaceous species. Proximate analysis showed that 
cucumber had the highest moisture content (94.50%), while pumpkin had the 
highest ash content (0.80%). Squash contained the highest crude protein (1.80%), 
whereas bitter gourd had the highest crude fiber (1.04%). The highest crude fat 
content (0.63%) was recorded in pumpkin. Correlation analysis indicated that A. 
foveicollis was positively correlated with moisture, fat, and protein but negatively 
correlated with fiber and ash. Similarly, B. cucurbitae showed a positive correlation 
with moisture and protein but a negative correlation with fat, fiber, and ash. This 
study concludes that cucurbits exhibit varying levels of susceptibility to insect 
pests, and infestation can be influenced by the biochemical composition of the 
plant. These findings highlight the importance of understanding plant biochemistry 
for developing effective pest management strategies. 
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INTRODUCTION 

The Cucurbitaceae family encompasses a wide variety of 

crops commonly referred to as cucurbits. These crops 

are staples in the human diet, forming the basis of many 

popular dishes (Grumet et al., 2021). This diverse family 

includes Cucumis sativus L., Momordica charantia L., 

Praecitrullus fistulosus, Lagenaria siceraria (Molina), 

Luffa aegyptiaca Mill., and Cucurbita maxima, among 

others. Depending on personal preference, these crops 

can be consumed fresh (seeds), processed for oil, utilized 

in medicine (Dhillon et al., 2017), or primarily used as 

vegetables in cooking (Ajuru and Nmom, 2017). 

This family is notably diverse, comprising approximately 

120 genera and 1,000 species, thriving best in humid 

and sub-humid climates (He, 2023). In Vietnam alone, 

there are 23 genera and 53 species of cucurbits (Akdura 

and Culal-Kilic, 2022), a situation that is quite similar in 

Pakistan. These crops are rich in essential vitamins and 

minerals, making them an integral part of a healthy diet 

(Baloglu, 2018). 

Cucurbits are affected by several insect pests. Among 

these, Aulacophora foveicollis L. and Bactrocera cucurbitae 

are widespread across Asia, Africa, Europe, and Australia, 

causing significant damage to these crops (CABI, 2020). 

Although A. foveicollis L. feeds on all cucurbits, its primary 

hosts include pumpkin, bottle gourd, and muskmelon 

(Ahmad et al., 2020), with damage ranging from 35% to 

70% (Regmi and Paudel, 2020) and potentially reaching 

100%, depending on the season and species. 

B. cucurbitae (Coquillett), a member of Diptera 

(Tephritidae), is found throughout temperate, tropical, 

and subtropical regions (Sapkota et al., 2013; Hafsi et al., 

2015). It has 81 different host plants (Haldhar et al., 

2022) and causes significant economic losses to 

cucurbits, ranging from 30% to 100% (Rai et al., 2014). 

Infestation renders the fruits unsuitable for 

consumption or sale (Mondal et al., 2020). This pest 

prefers to infest young, green, and soft-skinned fruits 

(Subedi et al., 2021). 

Currently, the primary method of pest control is the non-

selective use of insecticides, which has led to several 

adverse effects, including secondary pest outbreaks, pest 

resistance, and health hazards. The search for 

alternative and eco-friendly pest control methods has 

been ongoing. Biological control programs, along with 

cultural, physical, and genetic control techniques, are 

among the approaches explored for the benefit of 

farmers (Piñero et al., 2015). However, the successful 

integration of these control components into a 

comprehensive pest management strategy requires 

greater variability to enhance defense mechanisms. 

Moreover, accurate information on the occurrence and 

population dynamics of pests across different hosts 

under varying agro-climatic conditions is essential (War 

et al., 2012; Hendrichs et al., 2021). 

Plant resistance is a multifaceted and long-term 

phenomenon for insect control, influenced by various 

factors (Fahad et al., 2021). Among these, the 

biochemical properties of plants play a crucial role in 

defending against insect attacks through the production 

of secondary metabolites that repel or deter pests 

(Haldhar et al., 2013; Kaur et al., 2015). These 

biochemical factors enhance the phenotypic plasticity of 

plant organs, making them less suitable for insect 

feeding (Karban, 2011; Li et al., 2023). 

Biochemical resistance not only reduces the reliance on 

insecticides and minimizes environmental harm but also 

directly impacts the growth and development of insects 

(Kariyat et al., 2013; Siddiqui et al., 2023). Advances in 

high-throughput techniques, such as gas chromatography-

mass spectrometry (GC-MS), liquid chromatography-mass 

spectrometry (LC-MS), and enzyme activity assays, have 

significantly improved the ability to quantify these traits. 

In the Cucurbitaceae family, a wide array of plant 

biochemical defense mechanisms is involved, and these 

mechanisms exhibit varying effectiveness against 

different pests within the host family. Plant biochemical 

defense mechanisms are diverse, dynamic, and can 

influence pest interactions through both direct and 

indirect pathways (Abd El-Karim et al., 2024). 

Recent advancements in genomic tools, such as 

transcriptomics and metabolomics, have provided 

valuable understandings for the molecular mechanisms 

underlying host plant resistance (Xue et al., 2022). 

Transcriptomic analysis facilitates the identification of 

differentially expressed genes involved in defense 

pathways, while metabolomics enables the profiling of a 

wide range of metabolites associated with plant-insect 

interactions (Sajeevan et al., 2023). These integrated 

approaches offer a comprehensive understanding of the 

biochemical pathways contributing to insect resistance. 

Several studies have reported associations between 

specific biochemical traits and field resistance in 

cucurbits. Secondary metabolites, including terpenes, 

phenolics, and alkaloids, are produced in higher 

amounts in response to insect attacks (Haldhar et al., 
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2018). Similarly, elevated levels of cucurbitacin 

compounds have been correlated with reduced pest 

feeding and oviposition, indicating their potential role in 

resistance. Enhanced activity of defense-related 

enzymes has also been linked to increased resistance 

against insect pests. 

However, comprehensive studies involving multiple 

cucurbit species and pest interactions are needed to 

validate these associations and identify robust resistance 

markers. Quantitative analysis of biochemical traits in 

cucurbits provides valuable understandings for the 

molecular mechanisms underlying host plant resistance to 

insect pests. These traits, including secondary metabolites 

and defense-related enzymes, contribute significantly to 

the defense response of plant and can serve as potential 

markers for selecting resistant cultivars. 

By understanding the association between biochemical 

traits and field resistance, researchers can develop 

sustainable pest management strategies that minimize 

reliance on chemical pesticides, thereby promoting 

environmentally friendly and economically viable 

cucumber production. 

The present study was designed to address the gap in 

existing knowledge regarding the biochemical resistance 

traits of cucurbits against A. foveicollis and B. cucurbitae. 

The objective was to provide insights into the host 

preference (antixenosis) of these insect pests for 

different cucurbit species and to analyze the chemical 

composition of various cucurbits. The findings aim to 

facilitate the development of effective pest management 

strategies and support the selection of suitable crops for 

improved resistance. 

 

MATERIALS AND METHODS 

Study site and design 

The study was conducted in Yar Hussain, Swabi, Khyber 

Pakhtunkhwa (KPK), Pakistan, in 2017 to investigate the 

host preference of various insect pests of cucurbits and 

their correlation with the proximate composition of 

different cucurbit species. The research site is located at 

latitude 34°10’1.34” N and longitude 72°16’40.18” E. The 

experiment was designed as a randomized complete 

block design (RCBD) with three replications and six 

treatments, comprising bitter gourd, sponge gourd, 

cucumber, bottle gourd, pumpkin, and squash. Each plot 

had a size of 310 m², and uniform agronomic practices 

were applied across all treatments. No pesticides were 

applied to any of the plots. Fruit and pest infestations 

were monitored and recorded weekly until harvest. The 

collected data were analyzed statistically. 

Parameters studied 

The study involved the evaluation of various parameters 

to achieve the research objectives. The following 

parameters were investigated during the experiment: 

Percentage damage by fruit fly 

During the study, ripe fruits from each plot were 

collected. Visibly damaged fruits were separated from 

the undamaged ones, and the percentage of fruit damage 

caused by fruit flies was calculated using the following 

formula: 

                
                        

Total nu  e  of f uit 
     

Population density of A. foveicollis 

The density of the red pumpkin beetle was determined by 

counting the number of beetles on three randomly 

selected plants within each plot or treatment at weekly 

intervals, following the method described by Khan et al. 

(2015). 

Analysis of proximate composition of cucurbits 

The proximate composition of cucurbits was analyzed to 

determine their total moisture, ash, protein, fat, and fiber 

contents. Fruit samples were collected from the field, and 

the specified parameters were analyzed in the Chemistry 

Laboratory at The University of Agriculture, Peshawar. 

Sample preparation 

The collected samples were cleaned and air-dried upon 

arrival to prepare them for chemical analysis. A portion 

of the samples was used to measure moisture content, 

while the remaining samples were oven-dried at 70°C, 

with the temperature gradually increased to 100°C to 

ensure complete drying. The dried samples were then 

stored for subsequent analysis. 

Proximate composition analysis 

The fruit samples of cucurbits were subjected to 

standard proximate analysis to determine their 

moisture, crude protein, crude fat, ash, and crude fiber 

contents, following the methods outlined by AACC 

(2004). The analyses of fiber, fat, protein, ash, and 

moisture contents were conducted at 3-6-week intervals 

to ensure accuracy. 

Determination of moisture content 

The moisture content was determined by weighing the 

sample and placing it in an oven at 105°C until a 

constant weight was achieved. 

                      
     

 eight of the  a ple
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W1 = weight of sample and petri dish 

W2 = weight afterward drying 

W3 = Sample weight (one gram) 

Determination of crude protein 

The protein analysis involved three main steps. In the first 

step, digestion was carried out using copper sulfate, 

potassium sulfate, and sulfuric acid (H₂SO₄) at va ying 

concentrations. The second step involved distillation 

using hydrochloric acid (HCl), sodium hydroxide (NaOH), 

and boric acid in different amounts. This was followed by 

heating the sample. In the third step, titration was 

performed using an HCl solution to obtain the final result. 

The percentage of crude protein was calculated using the 

following formula, as described by AOAC (1990). 

                
                        

 eight of the  a ple    
     

Determination of crude fat 

The crude fat content was determined by adding 

petroleum ether to the sample and processing it using 

Soxhlet apparatus. 

                        
     

 eight of the  a ple
     

Determination of ash content 

The ash content was determined using the method 

described by AACC (2004). The procedure involved 

taking a well-dried 1-g sample, placing it in a petri dish, 

and burning it in a furnace. The weight of the sample 

was recorded both before and after the burning process. 

The furnace temperature was maintained at 500℃. The 

ash content was calculated using the following formula: 

         
     

 eight of the  a ple
     

Determination of crude fiber 

The fiber analysis involved placing 2 g of the sample in a 

beaker containing 200 ml of 4% sodium hydroxide 

(NaOH) solution. The mixture was boiled, and the 

sample was filtered using a woolen cloth. The filtered 

sample was then immersed in 200 ml of 4% 

hydrochloric acid (HCl) solution and dried at 100°C. 

Afterward, it was filtered again and dried for four hours 

in an oven. The percentage of crude fiber was calculated 

using the following formula: 

                        
     

 eight of the  a ple
     

Where  W1 = Weight of oven dried residue 

W2 = Weight after ignition 

Statistical analysis 

Each content determination experiment was performed in 

triplicate, and the mean values were calculated to 

represent the results. Statistical analyses, including 

Analysis of Variance (ANOVA) and correlation analysis, 

were conducted using MSTATC software for Windows. 

Differences were considered statistically significant at P < 

0.05 for both ANOVA and correlation analysis. To 

co pa e  ean diffe ence , LSD’  New Multiple Range 

Test was applied, as described by Steel and Torrie (1980). 

 

RESULTS 

Seasonal infestation patterns of red pumpkin beetles 

in cucurbits 

The results obtained from the first and second data 

records, presented in Table 1 and Figure 1, show that 

red pumpkin beetle infestation was observed 

throughout the cropping season in all major cucurbits, 

except bitter gourd. The highest infestation during these 

observations was recorded on sponge gourd at 0.88 

beetles per plant, while bitter gourd had no infestation. 

Interestingly, the third observation revealed maximum 

infestation on squash at 1.56 beetles per plant, followed 

by cucumber, sponge gourd, and pumpkin, with 0.67, 

0.56, and 0.34 beetles per plant, respectively. In the 

fourth observation, the highest infestation was found on 

sponge gourd at 0.45 beetles per plant, followed by 

pumpkin (0.23), squash (0.12), and cucumber (0.12). 

In the fifth observation, cucumber hosted the highest 

number of beetles per plant at 1.23, followed by 

pumpkin (0.67), squash (0.12), and sponge gourd (0.12). 

During the sixth, seventh, eighth, and ninth observations, 

sponge gourd consistently hosted the highest number of 

beetles per plant, peaking at 1.11. Statistical analysis 

revealed significant differences in the red pumpkin 

beetle population among the different cucurbits. 

In the tenth observation, cucumbers were most heavily 

infested, with 1.34 beetles per plant, followed by sponge 

gourd (1.23), pumpkin (1.22), and squash (0.89). 

Surprisingly, in the eleventh observation, bottle gourd 

recorded the highest infestation, with 1.45 beetles per 

plant. This was followed by sponge gourd (0.89), squash 

(0.78), pumpkin (0.67), and cucumber (0.56). 

Seasonal mean data indicated that sponge gourd was the 

most preferred host for red pumpkin beetles, with an 

average infestation of 3.59 beetles per plant from April 

19th to June 28th. Cucumber, squash, and pumpkin 

recorded average beetle counts of 2.70, 2.69, and 2.06 

beetles per plant, respectively. Bitter gourd exhibited no 

beetle infestation throughout the cropping season, while 
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bottle gourd had negligible infestation. 

The first observation documented the lowest infestation 

levels, while the highest infestations occurred during the 

eighth to tenth observations. Overall, significant 

differences in red pumpkin beetle populations were 

observed among the cucurbit crops included in this study.

 
Table 1: Red pumpkin beetle population plant-1 on different cucurbits.  

Treatment April 2017 May 2017 June 2017 Mean 
pop*  W3 W4 W1 W2 W3 W4 W5 W1 W2 W3 W4 

Cucumber 0.00b  0.77ab 0.67ab 0.12a  1.23a 0.55b 0.77b 1.00b 1.10ab 1.34a 0.56bc 2.70ab 

Pumpkin 0.00b 0.55bc 0.34ab 0.23ab  0.67ab 0.44b 0.44bc 1.10b 0.55bc 1.23ab 0.67bc 2.06bc 

Bitter gourd 0.00b 0.00c 0.00b 0.00b  0.00b 0.00c 0.00c 0.00c 0.00c 0.00c 0.00c 0.00d 

Bottle gourd 0.00b 0.00c 0.00b 0.00b  0.00b 0.00c 0.00c 0.00c 0.00c 0.00c 1.45a   0.011cd 

Squash 0.77a 0.55bc 1.56a 0.11b  0.12b 0.44b 0.77b 0.88b 1.21ab 0.89ab 0.78abc 2.69ab 

Sponge gourd 0.88a 1.11a 0.56ab 0.45c 0.12b 1.11a 1.33a 1.77a 1.33a 1.22ab 0.89ab 3.59a 

LSD (0.05) 0.40 0.55 1.32 0.48 0.77 0.42 0.50 0.44 0.67 0.41 0.77  0.62 

*Mean in columns followed by different letters indicates significant at 5% level of probability. 
 

 
Figure 1. Infestation of red pumpkin beetle on different cucurbit cultivars over 11 weeks. Different lowercase letters 

indicate significant differences (One- ay ANO A;  ean  we e co pa ed u ing the LSD te t at P ≤ 0.05). The value  

represent the mean incidence, and the error bars indicate the standard error (± SE) of the replications. 

 

Seasonal trends and host preference of fruit fly 

damage in cucurbits 

During the first and second observations, as shown in 

Table 2 and Figure 2, the highest fruit fly damage was 

recorded on bitter gourd, accounting for 14.81% of 

the total damage. Squash and cucumber followed 

closely behind. Interestingly, sponge gourd exhibited 

the highest damage during the third, fourth, fifth, 

sixth, and seventh observations. Statistical analysis 

revealed that sponge gourd, cucumber, and squash 

experienced significantly greater damage compared to 

the other cucurbits. 

In the eighth observation, squash suffered additional 

fruit fly damage, with a rate of 23.30%. Sponge gourd, 

bitter gourd, cucumber, pumpkin, and bottle gourd also 

sustained damage, with rates of 17.76%, 17.36%, 

17.29%, 7.41%, and 6.04%, respectively. Bitter gourd 

was particularly vulnerable to fruit fly damage, with a 

rate of 8.64%. This was followed by sponge gourd and 

bottle gourd, which recorded damage rates of 3.41% and 

3.18%, respectively. Squash, pumpkin, and cucumber 

escaped infestation during this observation. 
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The data from the ninth observation indicated that no 

fruit fly damage was recorded on any crop. Overall, fruit 

fly damage began in the last days of April, reaching its 

peak in the third week of May. The infestation levels 

fluctuated slightly until the seventh picking on June 7th, 

after which they declined and reached a minimum by 

June 21st 2017. 

Seasonal population data suggest that bitter gourd 

emerged as the most preferred host for fruit flies, with a 

damage rate of 6.06%. Sponge gourd, squash, cucumber, 

and pumpkin followed with damage rates of 5.15%, 

5.02%, 4.60%, and 2.34%, respectively. Notably, bottle 

gourd demonstrated a degree of resistance to fruit flies 

compared to the other cucurbits. 

 
Table: 2. Percent damage of fruit fly picking-1 on different cucurbits.  
Treatments April 

2017 
May 2017 June 2017 % 

Damage Picking 
1st  

Picking 
1st  

Picking 
2nd  

Picking 
3rd  

Picking 
4th  

Picking 
5th  

Picking 
1st  

Picking 
2nd  

Picking 
3rd  Cucumber 3.74ab 14.85a 22.57a 26.72ab 19.77a 20.39ab 20.46abc 17.29a 0.00b 4.60a 

Pumpkin 0.00b 0.00b 14.81a 7.40c 3.70c 15.01b 18.51bc 7.41b 0.00b 2.34b 

Bitter gourd 14.81a 17.72a 20.02a 25.10ab 18.54ab 16.98ab 23.96ab 17.36a 8.64a 6.06a 

Bottle gourd 0.00b 0.00b 0.00b 0.00d 11.81b 11.44b 11.89c 6.04b 3.18b 1.64b 

Squash 12.37a 8.59ab 21.68a 24.01b 23.14a 16.87ab 23.59ab 23.30a 0.00b 5.02a 

Sponge gourd 0.00b 0.00b 26.45a 30.44a 24.41a 25.81a 29.17a 17.76a 3.41ab 5.15a 

LSD (0.05) 11.66 9.97 12.58 6.04 7.21 9.65 9.11 7.20 5.39 0.96 

Mean in columns followed by different letters indicate significant at 5% level of probability. 
 

 
Figure 2. Percentage damage caused by fruit flies on different cucurbit cultivars during the cropping season. Different 

lowercase letters indicate significant differences (One- ay ANO A;  ean  we e co pa ed u ing the LSD te t at P ≤ 

0.05). The values represent the mean percentage damage. Error bars in the figure indicate the standard error (± SE) of 

the replicates. 

 
Proximate analysis 

The proximate analysis includes the amounts of ash, 

protein, fat, fiber, and moisture content in selected 

vegetables. Table 3 presents the results of this analysis, 

revealing noteworthy findings (Figure 3). Pumpkin 

contained the highest ash content (0.80%), followed by 

bitter gourd, squash, cucumber, bottle gourd, and sponge 

gourd, with values of 0.70%, 0.60%, 0.50%, 0.50%, and 

0.40%, respectively. 

In terms of protein content, squash exhibited the highest 

level (1.80%), followed by pumpkin (1.33%), bottle 

gourd (1.13%), bitter gourd (1.09%), sponge gourd 
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(1.01%), and cucumber (0.86%). These differences were 

statistically significant. 

Pumpkin also had the highest fat content (0.63%), with 

squash, bitter gourd, bottle gourd, sponge gourd, and 

cucumber following at 0.62%, 0.20%, 0.19%, 0.19%, and 

0.09%, respectively. Bitter gourd showed the highest fiber 

content (1.04%), followed by pumpkin (0.80%), bottle 

gourd (0.76%), sponge gourd (0.73%), squash (0.60%), 

and cucumber (0.50%). Lastly, moisture content was 

highest in cucumber (94.51%), followed by sponge gourd 

(93.87%), bottle gourd (93.37%), squash (92.46%), bitter 

gourd (92.45%), and pumpkin (85.54%).  

The data in Table 4 reveal that A. foveicollis has a 

positive correlation with moisture, fat, and protein, 

while showing a negative correlation with fiber and ash. 

Similarly, B. cucurbitae exhibits a positive correlation 

with moisture and protein, but a negative correlation 

with fat, fiber, and ash. 

 

Table 3. Proximate analysis of different cucurbits 

Treatments Ash (%) Protein (g) Fat (g) Fiber (g) Moisture (%) 

Cucumber 0.50cd 0.86e 0.09b 0.50c 94.51a 

Pumpkin 0.80a 1.33b 0.63a 0.80b 85.54e 

Bitter gourd 0.70ab 1.09cd 0.20b 1.04a 92.45d 

Bottle gourd 0.50cd 1.13c 0.19b 0.76b 93.37c 

Squash 0.60bc 1.80a 0.62a 0.60c 92.46d 

Sponge gourd 0.40d 1.01d 0.19b 0.73b 93.87b 

LSD (0.05) 0.19 0.10 0.34 0.12 0.40 

Mean in columns followed by different letters indicate significant at 5% level of probability. 
 

 
Figure 3. Chemical analysis of selected cucurbit vegetables. Different lowercase letters indicate significant 

differences (One- ay ANO A,  ean  co pa ed u ing the LSD te t, P ≤ 0.05).  alue   ep e ent the  a ple  ean . 

Error bars shown in the figure represent the (± SE) of the replications. 

 
Table: 4. Correlation between cucurbit insect/pests with various biochemical plant factors.  

Insect Pests Ash Protein Moisture Fat Fiber 

Red pumpkin beetle -0.435ns 0.077ns 0.025ns 0.179ns -0.689ns 

Fruit fly -0.220ns 0.004ns 0.476ns -0.186ns -0.186ns 
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Figure 4. Correlation of insect pests with biochemical factors. (*) represents a positive correlation, while 

(-) represents a negative correlation. 

 

DISSCUSSION 

Biochemistry plays a crucial role, particularly in 

addressing stress-related issues in plants. The attack of 

insect pests disrupts normal physiological functions by 

interfering with one or multiple biochemical processes. 

Like other plants, cucurbits are sessile, while insects 

have the ability to move and act as pests of cucurbits. 

Therefore, studying the biochemical changes that occur 

between two treatments, healthy cucurbits and those 

infested by insect pests, is essential. 

This study indicates that the highest number of red 

pumpkin beetles was observed on sponge gourd, with 

cucumber being the second most infested crop. 

Interestingly, no infestation was recorded on bitter 

gourd, while minimal infestation was observed on bottle 

gourd. Khan (2015) also reported a higher level of 

infestation on sponge gourd, with two varieties of bitter 

gourd showing almost no infestation (Khan et al., 2015; 

Gurjar et al., 2022). Khan and colleagues emphasized 

that bitter gourd exhibits significant resistance to red 

pumpkin beetles. Similarly, the findings of Ahmad et al. 

(2020) and Saljoqi and Khan (2007) revealed that beetle 

infestation was highest on squash, with cucumber 

ranking second. 

In this study, a higher number of beetles were observed 

on sponge gourd, followed by cucumber. The slight 

variation in results may be attributed to the presence of 

different species in various locations worldwide. In this 

study, the species under investigation was 

Raphidopalpa foveicollis (Lucas). These findings align 

closely with those of Mondal et al. (2020), who reported 

that the beetles completely disappeared in July. Mondal 

et al. also identified R. foveicollis as a significant pest of 

cucurbit crops. 

The analysis of current study indicated that sponge 

gourd experienced the highest infestation, followed by 

cucumber, squash, and pumpkin, respectively. In 

contrast, the lowest infestation of red pumpkin beetles 

was recorded on bottle gourd. Studies by Regmi and 

Paudel (2020) and Khan et al. (2015) suggest that 

muskmelon exhibits a lower infestation rate of red 

pumpkin beetles. Although muskmelon was not included 

in this study, its proximate composition is similar to that 

of bottle gourd. Therefore, the low infestation rate 

observed for bottle gourd in this study is consistent with 

these findings. 

Fluctuations in the monthly population of red pumpkin 

beetles on their preferred cucurbit hosts may be 

attributed to temperature changes during March, April, 

May, and June. Ahmad et al. (2020) reported that the 

beetle population peaked in April and May. Additionally, 

Regmi and Paudel (2020) observed that red pumpkin 

beetles remained active from March to October, with 

their peak activity occurring between April and June. 
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Fruit flies are significant pests in Pakistan, causing 

substantial losses to fruit and vegetable production at 

the farm level (Abbas et al., 2021), as well as affecting 

fleshy vegetables globally (Mondal et al., 2020). In this 

study, the maximum damage caused by fruit flies was 

observed on bitter gourd, followed by squash and 

sponge gourd, while the lowest damage was recorded on 

pumpkin and cucumber. These findings align with those 

of Kubar et al. (2021), who reported that the highest 

percentage of feeding occurred on bitter gourd in a 

study focusing on three species of Bactrocera: B. zonata, 

B. longistylus, and B. cucurbitae. 

This study, however, focused exclusively on B. 

cucurbitae, and the results revealed that the maximum 

level of damage was observed on bitter gourd. These 

findings are consistent with those of Gaddanakeri and 

Rolania (2020) and Manoj et al. (2017), who stated that 

sponge gourd, bitter gourd, muskmelon, and snap melon 

were the most preferred and favored hosts of B. 

cucurbitae. They also reported that B. cucurbitae infested 

up to 95% of bitter gourd, followed by 60-87% 

infestation in pumpkin, with the lowest infestation 

observed in cucumber. 

In this study, fruit flies were most active from late April 

to June. These findings are consistent with those of 

Barma et al. (2013), who reported that B. cucurbitae 

damage occurred from the last week of April to the 

second week of June during 2008 and 2009. They also 

indicated that infestation levels varied depending on 

fruit availability, growth stages, weather factors, and 

other environmental conditions. 

In the current study, cucumber experienced less damage 

compared to sponge gourd, squash, and bitter gourd. 

These results align with the findings of Pilania et al. 

(2021) and Surender et al. (2016), which highlight 

variations in the nutritional composition of different 

vegetables. Such differences are important to consider 

when making dietary choices. 

Chy et al. (2011) reported that bitter gourd contains 

0.4% fat, 1.09% protein, and moisture content ranging 

from 91.6% to 92.92%. These results are consistent 

with those obtained in the current study. Similarly, 

Chunduri (2013) found that bitter gourd had a 

moisture content of 89.011%, a protein content of 

1.17%, and a fiber content of 1.34%, which also aligns 

with the findings of this study. 

Furthermore, Fedha et al. (2010) emphasized the 

importance of low moisture levels in pumpkin seeds, 

which facilitate long-term preservation. They also 

noted that Kenyan pumpkin species are particularly 

rich in proteins, making them an excellent dietary 

choice for children. 

Overall, the findings of this study provide valuable 

insights into the nutritional composition of bitter gourd 

and pumpkin seeds. The similarities between the results 

of this study and previous research validate the accuracy 

and reliability of the data. This understanding of the 

biochemical properties of Cucurbitaceae species enhances 

our knowledge of host defense physiology, which can be 

leveraged in integrated pest management strategies. 

 

CONCLUSION 

The research findings indicated that Aulacophora 

foveicollis exhibited a strong preference for sponge gourd 

as its most favored host, while bottle gourd was the least 

preferred. Similarly, bitter gourd was identified as the 

preferred host for the fruit fly (Bactrocera cucurbitae), 

with pumpkin being the least chosen. Correlation analysis 

revealed that A. foveicollis showed a positive correlation 

with moisture, fat, and protein content, while 

demonstrating a negative correlation with fiber and ash 

content. Likewise, B. cucurbitae exhibited a positive 

correlation with moisture and protein content, but a 

negative correlation with fat, fiber, and ash content. 

It is recommended to cultivate bottle gourd in areas 

where fruit fly infestation is prevalent. Conversely, in 

regions with high populations of A. foveicollis, bitter gourd 

should be grown due to its high crude fiber content. 
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