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crop yields. Organic farming emphasizes the resilience of the
whole ecosystem and its natural pest control methods, instead
of conventional agriculture’s focus, which is to achieve
- controlled pace of pests through chemical means.
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2. Principles of Organic Pest Management

Organic insect pest management is based on the
principles of ecological balance and prevention
rather than eradication.

2.1 Prevention

Utilization of resistant crop varieties, crop
rotation and intercropping, appropriate sowing
fertility

management are the main preventive measures

and harvesting time, and soil
in sustainable crop production system. Use of
resistant varieties contribute in reducing pest
and diseases incidences by having genetic
resistance, which leads to the less vulnerability

of the crop and less use of chemicals. Rotation
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and intercropping promote higher levels of
agroecosystem diversity and disrupt pest life
cycles by disconnecting host continuity, so pest
populations are reduced. Timely sowing and
harvesting enable crops to avoid the peak
periods of pest damage, which not only reduces
the damage to crops but also facilitates harvest
in a stable production. Soil health Based on
Information in the abstracts Improvement of
soil health through the addition of organic
materials, manure, compost, and bio-fertilizers
stimulates soil microbial activity and nutrient
availability, which may improve plant Vigor
and ability to withstand attacks by pests.
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2.2 Conservation of Natural Enemies

include enhancement of
(e.g., ladybird beetles,
lacewings), preservation of parasitoids (e.g.,
spp.), habitat
diversification. Natural enemies of pests, such

Biocontrol tactics

natural enemies

and

Trichogramma

as predators (which consume larvae and adults

Copyright © June, 2026; Agrospheres

Chemical Contral

of pests like aphids, and whiteflies) and

pest eggs)
The habitat

diversification also enabled beneficial insects to

parasitoids (which parasitize

suppress pest populations.

find forage and shelter, and enhanced natural

biocontrol for an ecological equilibrium.
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2.3 Monitoring and Thresholds

Regular field scouting, use of pheromone and
sticky traps, and decision-making based on pest
population levels are essential components of
effective pest monitoring and management.
Regular field scouting helps in early detection
of pest incidence and assessment of crop health
status. Pheromone and sticky traps assist in
monitoring pest activity and population

dynamics, enabling timely intervention.
Decision-making based on economic threshold
levels ensures that control measures are applied
only when pest populations reach damaging
levels, thereby avoiding  unnecessary
interventions and promoting sustainable pest
management.
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2.4 Ecological Balance

Preservation of agroecosystem diversity and
stimulation  of  plant-insect-environment
interactions are fundamental to ecological
regulation of pests. The diversity of the
agroecosystem provides habitat for numerous
organisms, including natural enemies of pests,
enhancing biological control. Improved plant-
insect-environment interactions Favor
ecosystem  stability, pest outbreaks and
amplify natural regulatory processes in the ago-
ecosystem.

3. Major Insect Pest Problems in Organic
Farming

Insect pests in agriculture can be broadly
categorized based on their feeding habits and
damage patterns. Chewing pests such as
caterpillars  (Helicoverpa armigera), leaf
beetles and armyworms damage crops by
feeding on leaves, reducing photosynthetic area
and overall plant vigor. Sap-sucking pests
including aphids, whiteflies, thrips and jassids
extract plant sap, leading to nutrient loss,
stunted growth and transmission of viral
diseases. Borers and internal feeders such as
fruit borers in tomato and cotton and stem
borers in cereals attack internal plant tissues,
making them difficult to detect and control.
Polyphagous pests like fall armyworm
(Spodoptera frugiperda) and mealybugs have a
wide host range and can cause severe and
widespread damage. These pests collectively
contribute to significant yield losses if not
managed through integrated and timely pest
management strategies.

4. Challenges in Organic Insect Pest
Management

Organic insect pest control is limited by several
important factors. A major constraint is the
unavailability of rapidly effective curative
measures similar to synthetic insecticides.
Organic systems are also susceptible to pest
outbreaks because of lack of early suppression
tools, conducive microclimatic conditions for
pest development and monoculture-based
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organic culture practices. In addition, farmers
knowledge and skill-levels in pest
identification, use of biological control
measures, and ecological monitoring limits
their capacity to manage pest effectively.
Adoption is also limited by economic factors
such as increased labour demand, expense of
biopesticides and traps, and by the
unpredictability of yields during the first years
of conversion. The activity of neem or other
botanicals-based products varies and the
supply of good quality bio-control agents is
limited, which compounds the difficulty. In
addition, climate change intensifies pest
challenges by accelerating their reproduction
rates, facilitating the introduction of invasive
species and altering predator-prey interactions
in agricultural systems.

5.  Opportunities in
Management

Organic  Pest

Organic farming systems provide several
innovative and sustainable opportunities for
effective insect pest management despite
existing challenges. Biological control remains
the backbone of organic pest management,
involving the use of parasitoids such as
Trichogramma and Bracon spp., predators like
ladybird beetles and spiders, and microbial
pathogens including Bacillus thuringiensis
(Bt), Beauveria bassiana, and Metarhizium
anisopliae, all of which contribute to long-term
pest population  suppression.  Botanical
pesticides derived from plants such as neem
(Azadirachta indica), pongamia oil, pyrethrum,
and extracts of garlic and chili are widely used,
with neem formulations being particularly
effective as antifeedants and growth regulators.
Habitat management and agroecological
practices such as flower strips, mixed
cropping, intercropping, agroforestry systems
and  hedgerow  conservation  promote
biodiversity and enhance natural pest control.
Pheromone and trap techniques, e.g. sex
pheromone traps, light traps and hanging sticky
traps, are cost-effective and environmentally
safe instruments to monitor and mitigate pest
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densities. Integrated Organic Pest Management
(IOPM), a synthesis of cultural, biological,
mechanical and botanical approaches with
emphasis on prevention and control at
threshold, increases system robustness and
decreases reliability on standalone control
methods. Moreover, digital and precision
agriculture solutions such as drone-based
surveillance, Al-powered models for pest
prediction, m- Advisory systems, and remote
sensing tools are increasingly being used to
facilitate ~ early detection and timely
interventions for pest management, which ialso
contributes to reduced crop losses and enhanced
productivity.

6. Future Prospects

The prospects for organic insect pest
management have never been brighter with
progress in agroecology and biotechnology.
Notable future challenges will be to produce
climate-resilient biocontrol agents that are
effective  under altered environmental
conditions, and to develop more CRISPR-
based pest-resistant crop cultivars that hold
organic principles by minimizing use of
external inputs. The mass production of
entomopathogens  (e.g., Bt, Beauveria,
Metarhizium) in biofactories will further
increase the access to and cost-effectiveness of
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biological control methods. Policy incentives
for organic inputs usage will also be required
to support farmers in adoption. Also, farmer
field schools and extension services need to be
strengthened to raise awareness, skill and
uptake of integrated pest management
practices. By merging traditional ecological
knowledge with scientific advancements, it
will contribute significantly in establishing
adaptive, sustainable, organic pest management
strategies.

CONCLUSION

Organic farming provides a viable alternative to
conventional agriculture, yet insect pest control
is still a critical constraint. Although
challenges, for example, pest outbreaks,
curative options are limited and there are gaps
in knowledge, new opportunities are
developing related to biological control,
botanical pesticides, habitat management and
digital technologies. For long-term success, a
systems-based IOPM approach focusing on
ecological balance, prevention and
conservation of biodiversity is needed. Robust
institutional support, farmer capacity building
and research innovation will be the key to
global expansion of organic pest management
practice.
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