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hilli (Capsicum spp.), a vital spice crop cultivated globally, is prized for its pungent

flavor and nutritional value. However, its production is frequently hampered by a variety
of insect pests that reduce yield and quality. Effective pest management is essential to sustain
chilli cultivation, especially as traditional methods face challenges like pesticide resistance
and environmental concerns. Recent advancements in pest management technologies offer
promising solutions. This article explores the major insect pests of chilli and highlights
cutting-edge strategies to control them.

Major Insect Pests of Chilli

1. Thrips (Scirtothrips dorsalis): Thrips are tiny, sap-sucking insects that damage chilli
plants by feeding on leaves, flowers, and fruits. They cause curling of leaves, stunted growth,
and fruit scarring, while also transmitting viral diseases like the chilli leaf curl virus. Their
rapid reproduction and small size make them difficult to control.
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2. Aphids (Aphis gossypii, Myzus persicae): Aphids feed on plant sap, weakening chilli
plants and causing leaves to yellow and curl. They excrete honeydew, promoting sooty mold
growth and act as vectors for viruses such as the cucumber mosaic virus.
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3. Whiteflies (Bemisia tabaci): Whiteflies suck sap from the undersides of leaves, leading to
reduced photosynthesis and plant vigor. They also transmit devastating viruses like the
tomato yellow leaf curl virus, posing a significant threat to chilli crops.

4. Fruit Borers (Helicoverpa armigera, Spodoptera litura): These lepidopteran pests bore
into chilli fruits, rendering them unmarketable. Larvae feed voraciously, causing direct
damage and facilitating secondary fungal infections.
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5. Mites (Polyphagotarsonemus latus): Broad mites attack young leaves and buds, causing
downward curling, bronzing, and premature fruit drop. Their microscopic size complicates
early detection.
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Recent Management Technologies

With growing awareness of the limitations of chemical pesticides—such as resistance,
residues, and ecological harm—innovative pest management technologies have emerged.
These approaches integrate sustainability, precision, and efficacy.
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1. Biopesticides and Botanical Insecticides: Biopesticides derived from natural sources,
such as neem (Azadirachtin), have gained traction for their eco-friendly profile. Neem-based
formulations disrupt insect growth and feeding while sparing beneficial organisms. Similarly,
microbial biopesticides like Beauveria bassiana (a fungus) and Bacillus thuringiensis (Bt)
target specific pests like fruit borers and thrips with minimal environmental impact.

2. Pheromone Traps and Lures: Sex pheromone traps are increasingly used to monitor and
control fruit borers like Helicoverpa armigera. These traps attract male moths, reducing
mating success and subsequent larval populations. Recent advancements include automated
pheromone dispensers that release precise amounts based on pest activity, enhancing
efficiency.

3. Integrated Pest Management (IPM): IPM combines biological, cultural, and chemical
tools for sustainable pest control. Recent innovations include the use of trap crops (e.g.,
marigold to attract thrips) and intercropping with repellent plants like coriander. Conservation
of natural enemies—such as ladybirds for aphids and parasitic wasps for whiteflies—has also
been emphasized through habitat management.

4. RNA Interference (RNAI): A cutting-edge technology, RNAI involves silencing specific
genes in pests to disrupt their development or reproduction. For instance, RNAIi-based sprays
targeting whiteflies and thrips have shown promise in lab trials, offering a highly specific and
residue-free alternative to traditional insecticides. Commercial applications are still in
development but hold significant potential.

5. Smart Monitoring and Precision Agriculture: Advances in sensor technology and
artificial intelligence (Al) have revolutionized pest detection. Drones equipped with
multispectral cameras can identify pest hotspots in chilli fields, while 10T-based sticky traps
with real-time data transmission allow farmers to track pest populations remotely. These tools
enable targeted interventions, reducing pesticide overuse.

6. Resistant Varieties and Genetic Engineering: Breeding chilli varieties resistant to pests
like thrips and aphids has progressed with marker-assisted selection. Additionally, genetically
modified (GM) chillies expressing Bt toxins (similar to Bt cotton) are being tested to combat
fruit borers. Though adoption remains limited due to regulatory and consumer concerns, these
varieties could reduce reliance on external inputs.

7. Nano-Pesticides:Nanotechnology has introduced nano-formulations of pesticides that
enhance penetration and efficacy while minimizing dosage. For example, nano-emulsions of
essential oils have shown success against mites and aphids, offering a biodegradable and less
toxic option.

Challenges and Future Directions

While these technologies mark significant progress, challenges persist. High costs and limited
accessibility hinder adoption, particularly for smallholder farmers in developing regions.
Additionally, pest adaptation to new controls remains a concern, necessitating continuous
research. Future efforts should focus on scaling up affordable solutions, educating farmers,
and integrating these tools into localized IPM frameworks.

Conclusion

Insect pests pose a persistent threat to chilli production, but recent management technologies
provide hope for sustainable control. From biopesticides and RNAI to smart monitoring and
resistant varieties, these innovations balance efficacy with environmental safety. As research
advances and adoption grows, these tools can empower farmers to protect their crops,
ensuring a steady supply of this fiery spice for global markets.
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