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ffective pest and disease management is vital for ensuring high fruit crop yield, quality, 

and economic sustainability. Pests and diseases can lead to significant crop losses, 

affecting both production and marketability. This article explores various pest and disease 

management strategies, including cultural practices, biological control, chemical methods, 

and integrated pest management (IPM). It also highlights emerging technologies like 

pheromone traps and drone-based surveillance, which enhance precision in pest control. 

Sustainable practices, such as organic farming and climate-resilient crop varieties, are 

emphasized to minimize environmental impact. The article concludes by stressing the 

importance of adopting eco-friendly pest management practices to ensure long-term 

agricultural productivity and sustainability, supported by research, education, and 

government policies. 

Introduction 

Effective pest and disease management is crucial in fruit crop production due to its significant 

impact on yield, quality, and economic sustainability. Pests and diseases can lead to 

substantial crop losses, affecting not only the quantity but also the marketability of the 

produce. For instance, the presence of pests like the mango hopper can severely reduce fruit 

yield, while diseases such as anthracnose can compromise fruit quality (Pecenka et al., 2021; 

Toukem et al., 2022). The economic implications are profound, as farmers may face 

increased costs due to pest control measures and reduced income from lower yields (Egan et 

al., 2020). Consequently, there is a pressing need for sustainable and eco-friendly pest 

management practices that minimize environmental impact while maintaining productivity 

(Ismail et al., 2023; Fountain, 2022). 

Common Pests and Diseases in Fruit Crops 
Fruit crops are susceptible to various pests and diseases, which can vary by region and crop 

type. For example, mangoes are often affected by the mango hopper and anthracnose, leading 

to wilting and reduced fruit quality (Pecenka et al., 2021; Toukem et al., 2022). Bananas face 

threats from nematodes and Panama wilt, which can cause complete plant collapse (Mir et 

al., 2022; Ghimire, 2024). Citrus crops are commonly afflicted by citrus psylla and citrus 

canker, resulting in leaf curling and reduced photosynthesis (Egan et al., 2020; Ismail et al., 

2023). Grapes are vulnerable to thrips and downy mildew, which can lead to poor fruit 

quality (Fountain, 2022; Schöneberg et al., 2021). 
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Table1:  Pests and diseases affecting fruit crops 

Crop Pest/Disease Symptoms Impact Causal Organism 

Mango Mango hopper 
Wilting, drying of 

inflorescence 

Reduced fruit 

yield 

Idioscopus 

clypealis 

Banana Panama wilt 
Yellowing and 

wilting of leaves 

Complete plant 

collapse 

Fusarium 

oxysporum f. sp. 

cubense 

Citrus Citrus psylla 
Leaf curling, sooty 

mold 

Reduced 

photosynthesis 

Diaphorina citri 

(Vector of HLB) 

Grapes 
Downy 

mildew 

Yellow spots on 

leaves 
Poor fruit quality 

Plasmopara 

viticola 

Papaya 
Papaya 

mealybug 

White waxy 

coating, stunted 

growth 

Reduced yield and 

plant death 

Paracoccus 

marginatus 

Guava Fruit fly 
Larvae feeding 

inside fruit 

Unmarketable, 

damaged fruits 
Bactrocera dorsalis 

Apple Apple scab 
Olive-green spots 

on leaves and fruit 

Premature fruit 

drop 
Venturia inaequalis 

Pomegranate 
Bacterial 

blight 

Dark spots on 

leaves and fruits 

Cracking of fruits, 

yield loss 

Xanthomonas 

axonopodis pv. 

punicae 

Pineapple Heart rot 
Rotting of crown 

and heart leaves 
Plant death 

Phytophthora 

nicotianae 

Strawberry Gray mold 
Soft, gray fungal 

growth on fruit 
Postharvest losses Botrytis cinerea 

Strategies for Pest and Disease Management 
A. Cultural Practices: Cultural practices play a vital role in pest management. Techniques 

such as crop rotation, intercropping, and sanitation can significantly reduce pest populations 

(Mir et al., 2022; Ismail et al., 2023). Additionally, the use of resistant and tolerant varieties 

can enhance crop resilience against pests and diseases (Egan et al., 2020). Regular pruning 

and canopy management also contribute to healthier plants and reduced pest incidence 

(Ismail et al., 2023; Ofuya et al., 2023). 

B. Biological Control: Biologic                                                           

                                                                                        

      -Pérez et al., 2023; Fountain, 2022). The use of microbial bioagents, including Bacillus 

thuringiensis and Trichoderma, has also shown promise in controlling pests and diseases 

while minimizing chemical inputs (Yang et al., 2023; Egan et al., 2020). 

Pest/Disease Control Agent Mode of Action 

Fruit fly Trichogramma spp. Egg parasitism 

Downy mildew Trichoderma harzianum Antagonistic fungal activity 

Citrus psylla Ladybird beetle (Coccinellidae) Predation 

Mango mealybug Anagyrus lopezi Parasitism of mealybug 

Tomato hornworm Braconid wasps Parasitism of larvae 

Cotton bollworm Bacillus thuringiensis Bacterial toxin causing larval death 

Aphids Aphidius colemani Parasitism of aphid colonies 

Whiteflies Encarsia formosa Parasitism of whitefly larvae 

Leafhoppers Pirate bugs (e.g., Orius spp.) Predation of adult and nymph stages 

Powdery mildew Ampelomyces quisqualis Mycoparasitism (parasitic on mildew) 

Tobacco caterpillar Nicotiana spp. (Nicotiana alba) Repellent properties 

C. Chemical Control: While chemical control remains a common practice, it is essential to 

use insecticides and fungicides judiciously to prevent resistance development (Egan et al., 
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2020). Rotating chemicals and applying them at the right time can enhance their effectiveness 

and reduce environmental impact (Ismail et al., 2023; Fountain, 2022). 

D. Integrated Pest Management (IPM): IPM combines cultural, biological, and chemical 

approaches to create a holistic pest management strategy. This method emphasizes 

monitoring pest populations and implementing early interventions to mitigate damage 

(Pecenka et al., 2021; Egan et al., 2020). The integration of pollinator management within 

IPM frameworks can further enhance crop yields and sustainability (Fountain, 2022; Ismail et 

al., 2023). 

E. Emerging Technologies: Advancements in technology, such as the use of pheromone 

traps and drone-based pest surveillance, are revolutionizing pest management practices 

(Ahmad et al., 2023; Fountain, 2022). These technologies allow for precision spraying and 

targeted interventions, reducing the reliance on broad-spectrum pesticides (Ahmad et al., 

2023; Zhang et al., 2021). 

Control Technique 
Target 

Pest/Disease 
Description 

Pheromone Traps 
Various pests (e.g., 

fruit flies, moths) 

Attracts and traps pests using species-specific 

pheromones to monitor and control pest 

populations. 

Drone-based Pest 

Surveillance 

Various pests (e.g., 

aphids, caterpillars) 

Drones equipped with cameras and sensors for 

real-time monitoring of pest populations and 

crop health, allowing for precise application of 

pest control methods. 

Precision Spraying 
Various pests (e.g., 

whiteflies, thrips) 

Using drones or automated sprayers for targeted 

application of pesticides, minimizing waste and 

environmental impact. 

Insect Pathogens 
Caterpillars, 

beetles, termites 

Biological control using insect pathogens such as 

Bacillus thuringiensis (Bt) or Nosema spp. to 

infect and kill pests. 

Entomopathogenic 

Nematodes 

Root-feeding pests 

(e.g., root weevils) 

Nematodes that parasitize and kill soil-dwelling 

insect larvae, providing natural pest control in 

the soil. 

Sticky Traps 
Aphids, whiteflies, 

thrips 

Yellow or blue sticky traps capture flying 

insects, used to monitor and reduce pest 

populations. 

Biological Pesticides 
Various pests (e.g., 

mites, scales) 

Use of natural predators, such as Encarsia 

formosa for whiteflies, to naturally control pest 

outbreaks. 

Heat Treatment 
Mealybugs, scale 

insects 

Heat is used to control pests like mealybugs in 

greenhouses or stored products, reducing 

pesticide use. 

Ultrasonic Devices 
Mosquitoes, 

cockroaches 

Emits high-frequency sound waves to repel or 

disrupt pests like mosquitoes and cockroaches 

without harming crops. 

Sustainable Approaches to Minimize Damage 
Sustainable practices, such as organic farming and the use of natural pest repellents like 

neem-based products, are gaining traction in fruit crop management (Egan et al., 2020; 

Fountain, 2022). Developing climate-resilient varieties can also help mitigate the effects of 

climate change on pest and disease prevalence (Fountain et al., 2020). Furthermore, farmer 

training programs and government initiatives are critical in promoting sustainable practices 

and enhancing awareness (Egan et al., 2020; Ismail et al., 2023). 

Benefits of Sustainable Management Practices 
Adopting sustainable management practices yields numerous benefits, including reduced 

environmental pollution, improved fruit quality, and enhanced marketability (Egan et al., 
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2020; Fountain, 2022). Long-term economic and ecological benefits are also evident, as 

sustainable practices foster healthier ecosystems and reduce dependency on chemical inputs 

(Pecenka et al., 2021; Ismail et al., 2023). 

Conclusion  
In conclusion, a holistic approach to pest and disease management is essential for sustainable 

fruit crop production. Encouraging the adoption of eco-friendly practices, supported by 

research and government policies, is crucial for the future of agriculture. Increased farmer 

awareness and education will further enhance the effectiveness of these strategies, ensuring 

the sustainability of fruit production systems (Egan et al., 2020; Fountain, 2022; Ismail et al., 

2023). 
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