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I ntegrated Pest Management (IPM) is a modern, eco-friendly approach to pest control that
combines various management techniques to keep pest populations below economic injury
levels. Instead of relying only on chemical pesticides, IPM integrates cultural, mechanical,
biological, and chemical control measures in a balanced manner. This method helps protect
crops, enhance productivity, and conserve the environment. This article provides detailed
crop-wise IPM strategies for major crops like rice, wheat, cotton, pulses, and vegetables. It
emphasizes preventive and curative measures that support sustainable and economically
viable farming.

Introduction

Pests cause severe damage to crops every year, leading to significant yield and economic
losses. In traditional farming systems, farmers depended heavily on chemical pesticides to
manage pest problems. However, continuous pesticide use has resulted in many problems
such as pesticide resistance, resurgence of pests, residue accumulation, and loss of beneficial
insects. Integrated Pest Management (IPM) is a scientific approach that reduces these
negative impacts by combining different pest control methods in a systematic and
environmentally safe way. The main goal of IPM is to maintain pest populations below the
economic threshold level (ETL) while promoting ecological balance and minimizing
pesticide usage. The major components of IPM include regular monitoring, pest
identification, forecasting, use of resistant varieties, cultural and mechanical practices,
biological control using predators and parasites, and minimal, need-based use of chemical
pesticides. Successful implementation of IPM not only saves costs but also ensures long-term
soil health, human safety, and biodiversity conservation.

Crop-wise Integrated Pest Management Strategies

1. Rice (Oryza sativa)

 Cultural Practices: Use resistant varieties (e.g., Pusa Basmati-1, IR-36), proper spacing,
and balanced nitrogen use to reduce pest incidence. Avoid continuous flooding and maintain
proper water levels to discourage pest breeding.

* Mechanical Control: Collect and destroy egg masses and larvae of stem borer; install light
traps to attract and Kill flying pests.

* Biological Control: Release of natural enemies like Trichogramma japonicum and use of
microbial pesticides such as Bacillus thuringiensis.

* Chemical Control: Apply neem-based insecticides or selective chemicals only when pest
population crosses the ETL.

2. Wheat (Triticum aestivum)

 Cultural Practices: Practice crop rotation, timely sowing (avoid late sowing), and use of
certified, disease-free seeds.

* Mechanical Control: Deep summer plowing to expose pupae of pink stem borer and
removal of infected tillers.

Agri Fxticles ISSN: 2582-9882 Page 635

Earde de de e e Ao de o O e Lo e O e dp e O e de e e e e v e e Ao e e e de v Je e Le de e v e e Ao de e D de Ao e e v O O


mailto:amanraaz092002@gmail.com

parde de de de de Ao de Ao Ao Ao e Ae e e Ao e e A Ae e e A e A U U U O Or Ur Ov dv dv dv dv de de de Ao 1o e e dr Or O de de de Ae Ae e e Or

Kumari (2025) Agri Articles, 05(05): 635-637 (SEP-OCT, 2025)

* Biological Control: Use of antagonistic fungi like Trichoderma harzianum to control soil-
borne diseases like root rot.

* Chemical Control: Spray propiconazole or tebuconazole against rust and smut diseases
based on pest observation.

3. Cotton (Gossypium spp.)

e Cultural Practices: Use pest-resistant Bt cotton varieties, adopt intercropping with
sorghum or maize to distract pests.

* Mechanical Control: Removal and destruction of infested shoots and bolls; install
pheromone traps for monitoring bollworms.

* Biological Control: Release Chrysoperla carnea (green lacewing) and Trichogramma
chilonis for controlling bollworm eggs and larvae.

* Chemical Control: Spray insecticides like spinosad or emamectin benzoate only when pest
incidence exceeds threshold levels.

4. Pulses (Chickpea, Pigeon pea, Lentil, etc.)

* Cultural Practices: Follow early sowing, avoid monocropping, and practice intercropping
with cereals to reduce pest attack.

* Mechanical Control: Install pheromone traps (Heli Lure) for monitoring Helicoverpa
armigera; handpick larvae during early stages.

* Biological Control: Use of NPV (Nuclear Polyhedrosis Virus) and Bacillus thuringiensis
formulations.

» Chemical Control: Need-based spraying of selective insecticides like chlorantraniliprole or
indoxacarb only when ETL is crossed.

5. Vegetables (Tomato, Brinjal, Cabbage, etc.)

e Cultural Practices: Use pest-free seedlings, crop rotation, and field sanitation. Avoid
excessive nitrogen application to control aphid buildup.

* Mechanical Control: Use yellow sticky traps for aphids and whiteflies; remove infested
leaves and fruits.

* Biological Control: Release of ladybird beetles, parasitoids like Encarsia formosa, and
application of neem extracts.

* Chemical Control: Neem oil (3%) or safe insecticides like spinosad and thiamethoxam
should be applied based on pest threshold levels.

6. Fruit Crops (Mango, Banana, Citrus, etc.)

* Cultural Practices: Prune infested twigs, maintain field hygiene, and remove fallen fruits
to prevent pest breeding.

* Mechanical Control: Use of fruit fly traps and pheromone lures to reduce adult population.
* Biological Control: Use of parasitoids such as Opius spp. and predators like spiders and
lacewings.

* Chemical Control: Use of bait sprays with malathion or neem formulations only when pest
population exceeds ETL.

Integrated Approach to IPM

The success of IPM depends on integrating all possible control methods in a compatible and
complementary manner. The following steps ensure effective IPM implementation:
* Regular field monitoring and pest scouting.

 Encouragement of natural enemies and conservation of beneficial insects.

* Use of pest-resistant crop varieties and proper cultural practices.

* Use of mechanical and biological tools before resorting to chemical control.

* Pesticides to be used only as the last option and strictly based on threshold levels.

» Awareness and training programs for farmers to adopt IPM-based practices.

Conclusion

Integrated Pest Management (IPM) is an essential part of sustainable agriculture that
promotes balanced pest control while maintaining environmental health. Crop-wise IPM
strategies ensure specific, practical, and long-term pest solutions. By combining cultural,
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mechanical, biological, and chemical methods, IPM not only protects crops and increases
productivity but also conserves biodiversity and soil fertility. Thus, IPM is the key to
achieving sustainable food security and eco-friendly farming practices in modern agriculture.
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