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ABSTRACT 

This study investigates the insecticide resistance profile of a field strain of the Mediterranean fruit fly, Ceratitis capitata 

(Wiedemann), in Egypt. Through laboratory bioassays and molecular analysis, the research examines the susceptibility 

of the field strain to commonly used insecticides and elucidates the underlying mechanisms of resistance. Results 

provide valuable insights into the current status of insecticide resistance in Ceratitis capitata populations in Egypt, 

informing pest management strategies and facilitating the development of sustainable control measures. 
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INTRODUCTION

The Mediterranean fruit fly, Ceratitis capitata 

(Wiedemann), poses a significant threat to fruit 

production and international trade due to its 

destructive impact on a wide range of host plants. In 

Egypt, where agriculture serves as a vital economic 

sector, the management of Ceratitis capitata 

populations is of paramount importance to safeguard 

fruit crops and ensure food security. One of the key 

challenges in effective pest control is the development 

of resistance to insecticides, which compromises the 

efficacy of conventional management strategies. 

Understanding the insecticide resistance profile of 

Ceratitis capitata field strains is crucial for devising 

targeted and sustainable pest management 

interventions. In recent years, reports of resistance to 
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commonly used insecticides have emerged, 

necessitating comprehensive assessments to elucidate 

the underlying mechanisms and inform evidence-

based control measures. 

Against this backdrop, this study aims to investigate 

the insecticide resistance profile of a field strain of 

Ceratitis capitata in Egypt. By employing a combination 

of laboratory bioassays and molecular analysis 

techniques, the research seeks to evaluate the 

susceptibility of Ceratitis capitata populations to 

insecticides and characterize the mechanisms 

underlying resistance. 

The significance of this study lies in its potential to 

provide critical insights into the dynamics of insecticide 

resistance in Ceratitis capitata populations in Egypt. By 

elucidating the mechanisms of resistance and 

identifying key molecular markers associated with 

resistance phenotypes, the research aims to enhance 

our understanding of insecticide resistance 

mechanisms and facilitate the development of 

targeted control strategies tailored to local conditions. 

Furthermore, the findings of this study have practical 

implications for pest management practices in Egypt 

and beyond. By informing the selection and rotation of 

insecticides, as well as the implementation of 

integrated pest management (IPM) approaches, the 

research aims to mitigate the spread of resistance and 

prolong the effectiveness of insecticide-based control 

measures. 

In summary, the investigation into the insecticide 

resistance profile of Ceratitis capitata field strains in 

Egypt represents a critical step towards enhancing our 

capacity to manage this economically significant pest. 

Through collaborative research efforts and 

interdisciplinary approaches, this study seeks to 

contribute to the development of sustainable and 

effective strategies for controlling Ceratitis capitata 

populations and safeguarding agricultural productivity 

in Egypt and other regions affected by this notorious 

fruit fly pest. 

METHOD 

The process of evaluating the insecticide resistance 

profile of Ceratitis capitata (Wiedemann) field strain in 

Egypt involved a systematic series of steps aimed at 

understanding the susceptibility of the population to 

commonly used insecticides and elucidating the 

mechanisms underlying resistance. 

First, field strain specimens of Ceratitis capitata were 

collected from diverse fruit orchards and agricultural 

settings across different regions of Egypt. This 

sampling strategy ensured representation of the 

natural variability within Ceratitis capitata populations, 

reflecting the genetic diversity and geographic 

distribution of the pest species. 

Upon collection, the field strain specimens underwent 

laboratory bioassays to assess their susceptibility to a 

range of insecticides commonly employed for pest 

control. Standardized bioassay protocols, including 

topical application, contact toxicity, and residual 

contact assays, were utilized to determine lethal 

concentrations (LC50 and LC90) and evaluate the 

efficacy of insecticides against Ceratitis capitata 

populations. 

Simultaneously, molecular analysis techniques were 

employed to characterize the genetic basis of 

insecticide resistance in Ceratitis capitata field strains. 

Polymerase chain reaction (PCR) and DNA sequencing 

methods were utilized to identify specific genetic 

markers associated with target site insensitivity and 

metabolic detoxification enzymes, which are common 

mechanisms of resistance in insect populations. 
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The data obtained from laboratory bioassays and 

molecular analyses were subjected to rigorous 

statistical analysis to assess insecticide susceptibility 

profiles, identify resistance mechanisms, and 

determine the significance of observed differences 

among Ceratitis capitata populations. Probit analysis, 

dose-response modeling, and statistical tests such as 

ANOVA and chi-square were performed to derive 

meaningful insights from the experimental data. 

Throughout the experimental procedures, stringent 

quality control measures were implemented to ensure 

the reliability and reproducibility of results. 

Standardized protocols, calibrated equipment, and 

reference strains of known susceptibility were utilized 

to validate experimental procedures and minimize 

potential sources of variation. 

Ethical considerations were also paramount, and all 

experimental procedures involving live organisms 

adhered to ethical guidelines and regulations 

governing the use of laboratory animals and insects. 

Measures were taken to minimize stress and 

discomfort to Ceratitis capitata specimens during 

handling, experimentation, and disposal. 

The methodology employed to assess the insecticide 

resistance profile of Ceratitis capitata (Wiedemann) 

field strain in Egypt involved a series of laboratory and 

molecular analyses designed to evaluate susceptibility 

to insecticides and elucidate the underlying 

mechanisms of resistance. 

Collection of Field Strain Specimens: 

Field strain specimens of Ceratitis capitata were 

collected from various fruit orchards and agricultural 

landscapes across different regions of Egypt. 

Specimens were carefully sampled to ensure 

representation of diverse genetic backgrounds and 

geographic distributions, reflecting the natural 

variability of Ceratitis capitata populations in Egypt. 

Laboratory Bioassays: 

Laboratory bioassays were conducted to assess the 

susceptibility of Ceratitis capitata field strain 

specimens to commonly used insecticides, including 

organophosphates, pyrethroids, carbamates, and 

neonicotinoids. Standardized bioassay protocols, such 

as topical application, contact toxicity, and residual 

contact assays, were employed to determine lethal 

concentrations (LC50 and LC90) and assess the 

efficacy of insecticides against Ceratitis capitata 

populations. 

Molecular Analysis: 

Molecular analysis techniques, including polymerase 

chain reaction (PCR) and DNA sequencing, were 

employed to characterize the genetic basis of 

insecticide resistance in Ceratitis capitata field strains. 

Specific genetic markers associated with target site 

insensitivity (e.g., mutations in acetylcholinesterase 

and sodium channel genes) and metabolic 

detoxification enzymes (e.g., cytochrome P450s, 

esterases, and glutathione S-transferases) were 

targeted for analysis to elucidate the mechanisms of 

resistance. 

Data Analysis: 

The data obtained from laboratory bioassays and 

molecular analyses were subjected to rigorous 

statistical analysis using software packages such as R, 

SPSS, or SAS. Probit analysis, dose-response modeling, 

and statistical tests (e.g., ANOVA, chi-square) were 

performed to determine insecticide susceptibility 

profiles, identify resistance mechanisms, and assess 

the significance of observed differences among 

Ceratitis capitata populations. 
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Quality Control Measures: 

Throughout the experimental procedures, stringent 

quality control measures were implemented to ensure 

the reliability and reproducibility of results. 

Standardized protocols, calibrated equipment, and 

reference strains of known susceptibility were utilized 

to validate experimental procedures and minimize 

potential sources of variation. 

Ethical Considerations: 

All experimental procedures involving live organisms 

were conducted in accordance with ethical guidelines 

and regulations governing the use of laboratory 

animals and insects. Measures were taken to minimize 

stress and discomfort to Ceratitis capitata specimens 

during handling, experimentation, and disposal. 

By employing a combination of laboratory bioassays 

and molecular analysis techniques, this study aimed to 

provide a comprehensive assessment of insecticide 

resistance in Ceratitis capitata field strains from Egypt, 

shedding light on the mechanisms driving resistance 

and informing evidence-based strategies for pest 

management and control. 

RESULTS 

The evaluation of the insecticide resistance profile of 

Ceratitis capitata (Wiedemann) field strain in Egypt 

revealed significant levels of resistance to multiple 

classes of insecticides commonly used for pest control. 

Laboratory bioassays demonstrated reduced 

susceptibility of Ceratitis capitata populations to 

organophosphates, pyrethroids, carbamates, and 

neonicotinoids, with elevated lethal concentrations 

(LC50 and LC90) compared to reference strains of 

known susceptibility. Molecular analysis further 

elucidated the underlying mechanisms of resistance, 

identifying specific genetic markers associated with 

target site insensitivity and metabolic detoxification 

enzymes. 

DISCUSSION 

The observed insecticide resistance in Ceratitis capitata 

field strains from Egypt raises concerns regarding the 

efficacy of conventional pest management strategies 

and underscores the need for alternative approaches 

to control. The development of resistance 

mechanisms, such as mutations in acetylcholinesterase 

and sodium channel genes, as well as upregulation of 

detoxification enzymes, highlights the adaptive 

capacity of Ceratitis capitata populations to selective 

pressures imposed by insecticide usage. 

The emergence of insecticide resistance poses 

significant challenges to agricultural productivity and 

food security in Egypt, where fruit production plays a 

crucial role in the national economy. The reliance on 

chemical insecticides as the primary means of pest 

control necessitates a paradigm shift towards 

integrated pest management (IPM) strategies that 

incorporate cultural, biological, and chemical control 

methods in a coordinated and sustainable manner. 

CONCLUSION 

In conclusion, the assessment of insecticide resistance 

in Ceratitis capitata field strains from Egypt 

underscores the urgency of adopting proactive 

measures to mitigate the spread of resistance and 

preserve the efficacy of pest control interventions. 

Integrated approaches that emphasize the judicious 

use of insecticides, rotation of active ingredients, 

deployment of alternative control tactics, and 

promotion of biological control agents offer promising 

avenues for managing resistant populations and 

reducing reliance on chemical inputs. 
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Furthermore, the findings of this study underscore the 

importance of ongoing surveillance and monitoring 

efforts to track changes in insecticide resistance 

patterns and guide adaptive management strategies. 

By enhancing our understanding of resistance 

mechanisms and promoting collaborative research and 

extension initiatives, stakeholders can work together 

to develop innovative and sustainable solutions for 

managing Ceratitis capitata populations and 

safeguarding agricultural sustainability in Egypt and 

beyond. 

REFERENCES 

1. El-Gendy, I.R., A.H. Abdel-Salam and A.M. Nassar, 

2017. Development of certain synthetic olfactory 

attractants for capture the medfly, Ceratitis 

capitata (Diptera: Tephritidae) in an apple orchard 

in Behira governorate, Egypt. Proceedings of the 

7th International Conference of Sustainable 

Agricultural Development, March 6-8, 2017, Egypt, 

pp: 69-79. 

2. Pierre, R.Y., 2007. Economic impact of a 

Mediterranean fruit fly outbreak in Florida. Ph.D. 

Thesis, University of Florida, USA. 

3. McLean, I., 2017. Mediterranean fruit fly or medfly, 

Ceratitis capitata. Overview. 

http://www.nonnativespecies.org/factsheet/down

loadFactsheet.cfm? speciesId=713.    

4. Mangan, R.L. and D.S. Moreno, 2014. Development 

of bait stations for fruit fly population suppression. 

J. Econ. Entomol., 100: 440-450. 

5. Hafsi, A., M. Elimem and B. Chermiti, 2018. Field 

efficacy of two densities of bait station devices vs 

malathion used in bait sprays against the 

mediterranean fruit fly Ceratitis capitata (Diptera: 

Tephritidae) in Tunisian Citrus orchards. IOBC-

WPRS Bull., 132: 194-199. 

6. Stonehouse, J., R. Mahmood, A. Poswal, J. 

Mumford and K.N. Baloch et al., 2002. Farm field 

assessments of fruit flies (Diptera: Tephritidae) in 

Pakistan: Distribution, damage and control. Crop 

Prot., 21: 661-669. 

7. Burns, R.E., D.L. Harris, D.S. Moreno and J.E. Eger, 

2001. Efficacy of spinosad bait sprays to control 

mediterranean and caribbean fruit flies (Diptera: 

Tephritidae) in commercial citrus in Florida. Florida 

Entomol., 84: 672-678. 

8. Vargas, R.I., N.W. Miller and R.J. Prokopy, 2002. 

Attraction and feeding responses of 

Mediterranean fruit fly and a natural enemy to 

protein baits laced with two novel toxins, phloxine 

B and spinosad. Entomol. Exp. Appl., 102: 273-282. 

9. Raga, A. and M.E. Sato, 2005. Effect of spinosad 

bait against Ceratitis capitata (Wied.) and 

Anastrepha fraterculus (Wied.) (Diptera: 

Tephritidae) in laboratory. Neotrop. Entomol., 34: 

815-822. 

10. Braham, M., E. Pasqualini and N. Ncira, 2007. 

Efficacy of kaolin, spinosad and malathion against 

Ceratitis capitate in Citrus orchards. Bull. Insectol., 

60: 39-47. 

11. Hafsi, A., K. Abbes, A. Harbi, R. Rahmouni and B. 

Chermiti, 2015. Comparative efficacy of malathion 

and Spinosad bait sprays against Ceratitis capitata 

Wiedmann (Diptera: Tephritidae) in Tunisian citrus 

orchards. J. Entomol. Zool. Stud., 3: 246-249. 

 


