Integrated Pest Management in Vegetable Crops
Anku! and Radheshyam Dhole?

Abstract: -

Integrated Pest Management (IPM) is a
sustainable and eco-friendly approach that combines
biological, cultural, mechanical, and chemical methods to
manage pests below economic threshold levels. Vegetable
crops are highly susceptible to insect pests, diseases, and
weeds, which can significantly reduce yield and quality.
Excessive use of chemical pesticides has led to
environmental pollution, pest resistance, and health
hazards. IPM offers a holistic solution by integrating
different management strategies, including resistant
varieties, biological control agents, cultural practices, and
need-based chemical application. This approach improves
crop productivity, reduces input costs, and ensures
environmental and food safety. The adoption of IPM in
vegetable crops is essential for sustainable horticultural
production and long-term agricultural stability.
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Introduction:

Vegetable crops play an important role
in  nutrition, income generation, and
employment in many countries. However, their
production is severely affected by insect pests,

diseases, and weeds. Pest damage can lead to

heavy yield losses and deterioration in quality.

Traditionally, farmers relied heavily on
synthetic pesticides for pest control. Overuse
of these chemicals has resulted in
environmental pollution, pesticide residues in
food, pest resistance, and destruction of

beneficial organisms.
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Integrated Pest Management (IPM) is a

holistic strategy that integrates multiple pest
control methods to maintain pest populations
economic levels  while

below injury

minimizing risks to humans and the
environment.
Key Characteristics or Features
Holistic approach integrating cultural,
biological, mechanical, and chemical methods.
Economic threshold concept—control
measures are applied only when pest levels
exceed economic limits.
Eco-friendly practices that reduce
chemical pesticide dependence.
Conservation of natural enemies such
as predators and parasitoids.
Preventive management through crop
rotation, resistant varieties, and sanitation.,
Regular monitoring and. decision-
making based on pest population levels.
Important Components
1. Cultural control
v/ Rotation
v"Intercropping
v Proper planting time
v Field sanitation
2. Mechanical and physical control
v Hand picking of pests
v Use of traps and barriers
v Light traps and sticky traps

3. Biological control
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v' Use of predators (ladybird beetles,

lacewings)

AN

Parasitoids (Trichogramma spp.)
v Microbial

thuringiensis, fungi, viruses)

agents (Bacillus

v Biological control reduces reliance on

synthetic  pesticides and supports
environmental sustainability.
4. Host plant resistance
v Use of pest-resistant or tolerant
varieties

5. Chemical control (last option)
v" Selective pesticides
v Need-based application
v" Proper dosage and timing
Work Flow
1. Pre-planting stage
v_ _Selection of resistant varieties
v' Soil treatment and crop rotation
2. Monitoring and surveillance
v Regular field scouting
v Use of pheromone and sticky traps
3. ldentification of pests and natural
enemies
v Correct diagnosis of pest species
4. Decision making
v' Compare pest population  with
economic threshold level
5. Implementation of control measures
v" Cultural and mechanical methods first

v" Biological control introduction
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v Chemical control only when necessary

6. Evaluation and record keeping
v Assess effectiveness
v" Modify strategies for the next season
Future Strategy
Application in Various Sectors
1. Open-field vegetable production
v/ Tomato, brinjal, cabbage, cucurbits,
okra
2. Protected cultivation
v Greenhouse vegetables
v Net house and polyhouse production
3. Organic farming systems
v' Use

pesticides

of Dbotanical and microbial

4. Urban and peri-urban horticulture
v Kitchen gardens
v Rooftop vegetable cultivation

5. Commercial export-oriented. vegetable
production
v' Ensures residue-free produce for

international markets

Advantages of IPM
1. Reduces dependence on chemical
pesticides.

2. Minimizes environmental pollution and
pesticide residues.

3. Prevents  development of  pest
resistance.

4. Conserves beneficial organisms and
biodiversity.

5. Improves crop yield and quality.
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6. Reduces production costs by lowering
pesticide use.

7. Enhances food safety and consumer
health.

8. Studies IPM

significantly reduce pesticide use and

show adoption can

costs while improving economic
returns.
Future Strategy

1. Development of pest-resistant

vegetable varieties.

2. Increased use of biological control
agents and biopesticides.

3. Adoption of precision agriculture tools
for pest monitoring.

4. Farmer training and  extension
programs on IPM practices.

5. Integration of climate-smart pest
management strategies.

6. Use of digital tools and Al-based pest

detection systems.

Conclusion
Integrated Pest Management is a
sustainable and environmentally  sound

approach for controlling pests in vegetable

crops. By combining cultural, biological,
IPM

maintains pest populations below economic

mechanical, and chemical methods,
levels while reducing negative environmental
and health impacts. The adoption of IPM not
only enhances productivity and profitability

but also ensures safe and sustainable vegetable
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production. Future research and extension

efforts should focus on advanced biological

control, precision pest monitoring, and farmer

awareness programs to strengthen IPM

adoption globally.
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