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Biopesticides hold tremendous potential in the realm of natural farming. Natural farming
emphasizes ecological balance, biodiversity, and the minimization of external inputs,
making it a promising approach to sustainable agriculture. Unlike conventional chemical
pesticides, biopesticides offer numerous advantages that align perfectly with the principles of
natural farming.

While biopesticides' primary role is pest and disease control, their multifaceted
benefits make them a valuable component in sustainable agricultural practices. They show
plant growth promotion activities, improves soil health as well as reduces the residual level of
pesticides even they are compatible with natural farming.

How Biopesticides acts on diseases

There are two main categories of biopesticides used in plant disease treatment:

Microbial biopesticides: These are based on living microorganisms, such as bacteria, fungi,
viruses, and protozoa that can control plant diseases. Examples include:

Bacillus thuringiensis (Bt): A bacterium that produces toxins harmful to specific insect pests
but safe for humans and other organisms.

Trichoderma spp.: A group of fungi used to control soil-borne pathogens and promote plant
growth.

Beauveria bassiana and Metarhizium spp.: Fungi that infect and kill various insect pests.
Virus-based biopesticides: These use viruses that specifically target and infect certain insect
pests, causing disease and reducing their populations.

Biochemical biopesticides: These are naturally occurring substances or compounds derived
from plants, animals, or minerals. They work by disrupting pest behavior, growth, or
physiology. Examples include:

Neem-based products: Neem oil and neem extracts have insecticidal and antifeedant
properties, making them effective against some pests.

Plant essential oils: Extracts from plants like peppermint, garlic, and thyme can have
insecticidal and antifungal effects.

Chitosan: A derivative of chitin found in crustacean shells, which can act as a bio fungicide
and induce plant resistance to diseases.

Benefits of using biopesticides in plant disease treatment:

Reduced environmental impact: Biopesticides are generally less toxic to non-target organisms
and have a lower impact on the environment compared to synthetic chemical pesticides.
Target specificity: Many biopesticides are highly specific to certain pests or diseases,
minimizing harm to beneficial insects and organisms.

Minimal resistance development: Biopesticides work through multiple modes of action,
making it harder for pests and diseases to develop resistance.
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Shorter pre-harvest intervals: Biopesticides often have shorter waiting periods between
application and harvest, allowing for safer and more flexible pest management.

However, it's essential to note that biopesticides are not a one-size-fits-all solution. Their
effectiveness can vary depending on the target pest, environmental conditions, and
application methods. Integrated Pest Management (IPM) practices, which combine various
pest control strategies, including biopesticides, are often recommended for effective and
sustainable disease management in agriculture.

How Biopesticides acts on Pests

Biopesticides act on pests through various mechanisms, depending on the type of
biopesticides and the target pest. Here are some common ways in which biopesticides can
affect pests:

Toxicity and Physiological Effects: Some biopesticides, particularly microbial-based ones,
produce toxins that are harmful to specific pests. These toxins can affect the pest's nervous
system, gut, or other physiological processes, leading to illness or death. Different
biopesticides target different pests, making them highly specific and reducing the impact on
non-target organisms.

Insect Growth Regulation: Certain biopesticides, such as insect growth regulators (IGRS),
mimic insect hormones, disrupting the normal growth and development of pests. They may
inhibit molting, prevent metamorphosis, or interfere with reproduction, ultimately reducing
pest populations.

Pathogenic Effects: Microbial biopesticides, such as certain fungi, bacteria, and viruses, can
infect pests and cause diseases. Once the pest is infected, the pathogen multiplies and
spreads, eventually leading to the death of the pest.

Antifeedant and Repellent Actions: Some biopesticides have repellent or antifeedant
properties, which discourage pests from feeding on plants. This can lead to reduced damage
and feeding injury.

Induced Plant Resistance: Some biopesticides, particularly biochemical ones derived from
plant extracts, can stimulate the plant's natural defense mechanisms. They may induce the
production of defensive compounds in the plant, making it more resistant to pest attacks.
Disruption of Pest Behavior: Certain biopesticides can interfere with the behavior of pests.
For example, pheromone-based biopesticides use synthetic versions of insect pheromones to
confuse pests sexually, disrupting their mating patterns and reducing reproduction.

Biofilm Formation and Competition: Some beneficial microorganisms can form protective
biofilms on plant surfaces, preventing harmful pathogens from establishing themselves. They
compete for space and nutrients, reducing the colonization of pathogens on the plant.

Vector Control: Biopesticides can also target pests that act as vectors for plant diseases. By
controlling these vector pests, the spread of diseases can be mitigated.

Overall, the action of biopesticides is generally more targeted and specific compared to
synthetic chemical pesticides. They often have a reduced impact on beneficial organisms and
the environment, making them valuable components of integrated pest management (IPM)
strategies in sustainable agriculture. However, it's important to consider factors such as
application timing, dosage, and environmental conditions to optimize the effectiveness of
biopesticides in pest control.
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