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DESCRIPTION

Microbial pesticides also known as biopesticides, represent an
innovative and environmentally friendly approach to pest
control. These biological agents use microorganisms such as
bacteria, fungi, viruses or protozoa to manage pests that damage
crops, forests or other plants. As the total agricultural sector
the growing
environmental sustainability and food safety, microbial pesticides
offer a hopeful alternative to traditional chemical pesticides.

faces challenges of pesticide resistance,

Role of microbial pesticides

Microbial pesticides are naturally occurring microorganisms that
are used to control pests, diseases, and weeds in agricultural and
environmental settings. These microorganisms are typically used
to target specific pests or pathogens, offering a more targeted
approach pesticides.
Microbial pesticides can include bacteria, fungi, viruses and even

compared to conventional chemical
protozoa, each with unique mechanisms of action that make

them effective in pest management.

These biopesticides can be formulated as sprays, powders or
granular products that are applied directly to crops, soils or
surrounding environments. Once introduced, the microbial
agents either infect and kill the pest directly or produce toxins
that cause disease in the target organism.

Mechanism of action

Toxin production: Many bacterial pesticides, such as Bacillus
thuringiensis, produce toxins that are harmful to specific pests
when ingested. These toxins bind to receptors in the pest's gut
and disrupt digestive processes, leading to death.

Infection: Fungal and viral biopesticides infect the pest organism
directly. Fungal spores or viral particles infect the host,
replicating inside the pest and causing internal damage. Over
time, the infection leads to the pest's death.

Parasitism: Protozoa and some fungi parasitize the pest, feeding
off it and eventually causing its demise. This parasitic
relationship disrupts the normal physiology of the pest,
transcription it unable to survive.

Benefits of microbial pesticides

Targeted action: Microbial pesticides are typically species-
specific, meaning they target only the intended pest and do not
harm other organisms, such as beneficial insects, animals or
humans. This specificity reduces the risk of collateral damage to
non-target species, including pollinators like bees.

Reduced environmental impact: Unlike chemical pesticides,
which can persist in the environment and contaminate soil,
water and air, microbial pesticides generally degrade quickly and
do not leave harmful residues. This makes them a safer
alternative for the environment, promoting healthier ecosystems.

Resistance management: Microbial pesticides work through
natural processes, making it less likely for pests to develop
resistance compared to chemical pesticides. While resistance can
still occur, the diverse mechanisms of action essential in
microbial pesticides make them more resilient to resistance
development.

CONCLUSION

Microbial pesticides eco-friendly
alternative to chemical pesticides, providing an effective solution
for managing pest populations while minimizing environmental
harm. With their growing application in agriculture, forestry and
public health, microbial pesticides have the potential to
revolutionize pest control practices. However, challenges such as
limited spectrum and environmental factors must be addressed
for widespread adoption. As study and development continue,
microbial pesticides will likely play an increasingly important
role in sustainable pest management and the promotion of
healthy ecosystems.

offer a sustainable and
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