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Abstract: -

Integrated Pest Management (IPM) is an environmentally
sound and economically viable approach to pest control that
combines multiple strategies to manage pest populations below
economic threshold levels. In vegetable crops, pest infestation is a
major constraint affecting yield and quality. Excessive use of
chemical pesticides has led to problems such as resistance
development, environmental pollution, and health hazards. IPM
offers a sustainable solution by integrating cultural, biological,
mechanical, and chemical methods in a compatible manner. This
article highlights the principles, components, application
methodologies, and advantages of IPM in vegetable production,

along with future strategies for improving its adoption.
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Introduction:

Vegetable crops are highly. susceptible
to a wide range of insect pests due to their
succulent nature and intensive cultivation
practices. Common pests such as aphids,
whiteflies, thrips, fruit borers, and leaf miners
cause significant yield losses and reduce
market quality. Traditionally, farmers have
relied heavily on chemical pesticides for pest
control. However, indiscriminate use of these

chemicals has resulted in pesticide residues,

pest resistance, resurgence, and destruction of
beneficial organisms.

Integrated Pest Management (IPM) has
emerged as a holistic and sustainable approach
that focuses on long-term pest prevention and
control. It aims to minimize the use of
chemical pesticides by integrating various eco-
friendly methods. IPM not only protects crops

but also conserves biodiversity, ensures food

safety, and

reduces production costs. In
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modern vegetable production systems, IPM

plays a crucial role in achieving sustainable
agriculture.
Key Highlights
1. Concept and Principles of IPM

IPM is based on the principle of
rather than

managing pest populations

complete eradication. It involves
understanding pest ecology and using a
methods in a

combination of control

compatible manner. The key principles
include:
& Prevention of pest occurrence

& Regular monitoring and identification

& Use of economic threshold levels
(ETL)
& |Integration of multiple  control

strategies
& Minimizing risks to human: health and
environment
2. Classification of Pest Management
Practices
IPM practices in vegetable crops can
be broadly classified into the following
categories:
a) Cultural Control
& Crop rotation to break pest life cycles
& Selection of pest-resistant varieties
@ Timely sowing and harvesting
< Field

infected plant parts

sanitation and removal of
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& Proper irrigation and  nutrient
management
b) Mechanical and Physical Control
@ Handpicking and destruction of pests
& Use of barriers, nets, and traps
@& |nstallation of pheromone traps and
sticky traps
@ Use of light traps to attract and Kkill
insects
c) Biological Control
& Use of natural enemies such as
(ladybird

parasitoids, and pathogens

predators beetles),

& Application of bio-pesticides like
Bacillus thuringiensis (Bt), Beauveria
bassiana, and Trichoderma

@ Conservation of beneficial insects

d)._Chemical Control

< Judicious use of selective pesticides

& Application based on ETL rather than
calendar spraying

& Rotation of pesticides to prevent
resistance

& Use of safer and less toxic chemicals

3. Pest Monitoring and Surveillance
Monitoring is a key component of IPM.

It helps in early detection and decision-

making.

@ Regular field scouting for pest
population

& Use of yellow sticky traps for aphids

and whiteflies

Volume-4, Issue-11, April, 2026



& Pheromone traps for fruit borers

& Recording pest incidence and damage
levels
Economic Threshold Level (ETL) is
the pest population level at which control
measures should be initiated to prevent
economic loss.
4. Application Methodology of IPM in
Vegetables
The implementation of IPM involves a
step-by-step approach:
1. Pre-planting Stage
& Selection of healthy seeds and resistant
varieties
& Soil treatment with bio-agents
& Deep ploughing to destroy pest stages
2. Crop Growth Stage
& Regular monitoring and scouting
& Use of traps and biological control
agents
& Maintenance of field hygiene
3. Intervention Stage
& Application of control measures when
ETL is reached
& Preference  for  biological and
mechanical methods
& Limited and need-based chemical
application
4. Post-harvest Stage
@ Removal of crop residues
< Proper storage and sanitation

& Prevention of pest carryover
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5. Characteristics of IPM

&

&

&

Eco-friendly and sustainable
Cost-effective in the long run

Reduces dependence on chemical
pesticides

Enhances soil and environmental
health

Promotes biodiversity and beneficial

organisms

6. Advantages of IPM in Vegetable Crops

&

&

Reduces  pesticide  residues in
vegetables

Prevents  development of  pest
resistance

Improves crop yield and quality
Protects human and animal health
Conserves  natural enemies and
ecosystem balance

Reduces production costs over time

7. Constraints in Adoption of IPM

&

&=

Lack of awareness and technical
knowledge among farmers

Initial labor and monitoring
requirements

Limited availability of bio-agents
Dependence on quick  chemical
solutions

Need for training and extension support

Future Strategy

To enhance the adoption and

effectiveness of IPM in vegetable crops, the

following strategies should be considered:

Volume-4, Issue-11, April, 2026



& Strengthening farmer education and

training programs
@ Development of pest-resistant and
climate-resilient varieties
& Promotion of bio-pesticides and
organic inputs
@ Use of digital tools for pest monitoring
and forecasting
& Government support through subsidies
and policies
& Integration of modern technologies
such as precision agriculture and loT
Research should focus on developing
location-specific IPM modules and improving
the efficiency of biological control agents.
Collaboration between scientists, extension
workers, and farmers is essential for successful

implementation.

Conclusion
Integrated Pest Management is a
sustainable and effective approach for

managing pests in vegetable crops. By
combining cultural, biological, mechanical,
and chemical methods, IPM reduces the
reliance on harmful pesticides and promotes
environmental safety. It not only enhances
crop productivity and quality but also ensures
long-term agricultural sustainability. Although
there are challenges in its adoption, proper
awareness, training, and policy support can
significantly improve its implementation. IPM

represents the future of pest management in
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vegetable production systems and is essential

for achieving food security and ecological

balance.
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