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According to the United States Environmental Protection Agency (EPA), "biopesticides™ are naturally
occurring substances (biochemical pesticides) that control pests, microorganisms that control pests
(microbial pesticides), and pesticidal substances produced by plants containing added genetic material,
plant-incorporated protectants.

Biopesticides are biochemical pesticides that are naturally occurring substances that control pests by
nontoxic mechanisms. Conventional pesticides, by contrast, are generally synthetic materials that
directly kill or inactivate the pests. For example, a plant in the presence of chitosan will naturally induce

systemic resistance (ISR) to allow the plant to defend itself against disease, pathogens and pests.[1]
Biopesticides are considered eco-friendly and easy to use.[Z] In the USA, the EPA regulates the
registration and use of earth friendly biopesticides.[3]

Biopesticides fall into three major classes

= Microbial or biological pesticides may consist of bacteria, entomopathogenic fungi or viruses (and
sometimes includes the metabolites that bacteria or fungi produce). Entomopathogenic nematodes
are also often classed as microbial pesticides, even though they are multi-cellular.

= Plant-incorporated protectants, (PIPs)have genetic material from other species incorporated into
their genetic material (i.e. GM crops).

= Biochemical pesticides are naturally occurring substances that control pests by nontoxic
mechanisms.

Various naturally-occurring materials, including fungal or plant extracts, have been described as
biopesticides[4]. Products in this category have included:

Chitin

Chitosan

Spinosad
Insect pheromones and other semiochemicals

Biopesticides are certain natural plant products that belong to the so-called secondary metabolites, which
include thousands of alkaloids, terpenoids, phenolics and minor secondary chemicals. Biopesticides are
derived from such natural materials as animals, plants, bacteria, and certain minerals. For example,
canola oil and baking soda have pesticidal applications and are considered biopesticides. At the end of
2001, there were approximately 195 registered biopesticide active ingredients and 780 products.
Biopesticides have usually no known function in photosynthesis, growth or other basic aspects of plant
physiology; however, their biological activity against insect pests, nematodes, fungi and other organisms
is well documented. Every plant species has developed an built in unique chemical complex structure
that protects it from pests. The plant kingdom offers a diverse array of complex chemical structures and
almost every imaginable biological activity. These biodegradable, economical and renewable
alternatives are used especially under organic farming systems.

See also

= Biological pesticide
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