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iological control of crop pests refers to the
use of living organisms such as predators,
parasitoids, pathogens, and competitors to
reduce populations of harmful pests in agricultural
systems. It is an environmentally friendly and
sustainable approach that minimizes dependence on
chemical pesticides.
Practiced for centuries,

biological control is now a

key component of
Integrated Pest
Management (IPM)

programs worldwide.

With increasing concerns
about pesticide resistance, environmental pollution,
and human health risks, biological pest control
provides a safer and ecologically sound alternative for
sustainable agriculture.

Meaning and Concept of Biological Control
Biological control involves the deliberate use of
natural enemies to suppress pest populations, keeping
them below economic threshold levels rather than
eradicating them completely. Natural enemies include
insects, mites, microorganisms, birds, amphibians, and

even certain plants that inhibit pests.
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The concept is based on maintaining ecological

balance, where pests are regulated through natural food

chains and biological interactions. By promoting

beneficial organisms, farmers can protect crops while

conserving biodiversity.

Types of Biological Control

1. Classical Biological

Control

This method involves

introducing natural

enemies from the pest’s

native  habitat  into

regions where the pest

has become invasive.

Once established, these agents can provide long-term

control.

Example: Introduction of ladybird beetles to control

cottony cushion scale in citrus orchards.

2. Augmentative Biological Control

In this approach, natural enemies are mass-produced

and released periodically to enhance their population.

o Inoculative Release: Small numbers released early
in the season

o Inundative Release: Large numbers released for

immediate pest suppression
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Example: Release of Trichogramma wasps to control

caterpillar eggs.

3. Conservation Biological Control

This method focuses on protecting and enhancing

existing natural enemies by modifying the

environment. Examples:

» Planting flowering strips to attract beneficial insects

o Reducing indiscriminate pesticide use

Agents of Biological Control

Predators

Predators consume multiple prey during their lifetime.

Examples:

o Ladybird beetles feeding on aphids

o Lacewings feeding on whiteflies

Parasitoids

Parasitoids lay eggs inside or on host insects,
eventually killing them.

Examples:

o Trichogramma spp.

o Braconid wasps

Pathogens

Microorganisms such as bacteria, fungi, viruses, and
nematodes infect and kill pests.

Examples:

e Bacillus thuringiensis (Bt) for caterpillars

e Beauveria bassiana for whiteflies

Competitors

Certain organisms compete with pests for food or
habitat, reducing their survival and reproduction.

Advantages of Biological Control

1. Environmentally Safe: Reduces the wuse of

chemical pesticides, thereby lowering pollution and

protecting ecosystems.
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2. Sustainable: Once established, natural enemies can
provide long-term pest control.

3. Target-Specific: Biological agents usually affect
only specific pests, minimizing harm to non-target
organisms.

Disadvantages of Biological Control

1. Slow Action: Biological control agents may take
time to establish and reduce pest populations.

2. Limited Effectiveness: May not provide complete
control during severe pest outbreaks.

3. Environmental Dependency: Effectiveness may
vary depending on climatic and ecological
conditions.

Examples in Agriculture

Biological control is widely used in crops such as

cotton, rice, vegetables, and sugarcane to manage

insect pests effectively.

Role in Integrated Pest Management (IPM)

Biological control is a major pillar of IPM, which

integrates cultural, mechanical, biological, and

chemical methods for efficient pest management.

In IPM:

o Crop rotation helps reduce pest buildup

» Biological agents regulate pest populations

o Chemical pesticides are used only when necessary

This integrated approach ensures sustainable crop

production with minimal environmental impact.

Future Prospects

With increasing awareness of sustainable farming

practices, biological control is gaining importance.

Advances in biotechnology, microbial formulations,

and ecological research are enhancing the efficiency of

biological agents.
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Government initiatives and agricultural
organizations are promoting bio-pesticides and farmer
training programs to encourage adoption. Climate-
smart agriculture also emphasizes biological pest
control as a key component of resilient farming
systems.

Conclusion

Biological control of crop pests is an essential strategy
for modern sustainable agriculture. It utilizes natural
ecological processes to reduce pest damage while
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safeguarding human health and the environment.
Although it has certain limitations, its long-term
benefits outweigh its challenges.

Integrating biological control with other pest
management practices can lead to productive, eco-
friendly, and economically viable farming systems.
Promoting biological control is crucial for ensuring
food security and environmental sustainability for

future generations.

1. Dent, D. (2000). Insect Pest Management (2nd ed.). CABI Publishing, Wallingford, UK.
2. Flint, M. L., & Dreistadt, S. H. (1998). Natural Enemies Handbook: The Illustrated Guide to Biological

Pest Control. University of California Press.

3. Pedigo, L. P., & Rice, M. E. (2014). Entomology and Pest Management (6th ed.). Waveland Press.
4. Van Lenteren, J. C. (2012). IOBC Internet Book of Biological Control. International Organization for

Biological Control.

www.agrirootsmagazine.in

15


http://www.agrirootsmagazine.in/

