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Intro duction Prevention of Pesticide Resistance: Pests can develop resistance to
chemical pesticides over time, rendering them ineffective. In contrast, biological

control mechanisms are less prone to resistance development, as they rely on
Sustainable agriculture has emerged as a critical approach to meet the diverse interactions and adaptations within natural systems. While the initial
growing global demand for food while minimizing negative environmental  establishment of biological control agents may require some investment,
impacts. Traditional agricultural practices often rely heavily on chemical  once established, they can maintain themselves and provide long-term pest
pesticides to combat pests and diseases, which can lead to adverse effects on management at a lower cost compared to repeated pesticide applications.
the ecosystem, human health and non-target species. In contrast, biological  Biological control promotes ecosystem services like pollination and soil health.
control offers an ecologically sound and sustainable alternative to manage By preserving and encouraging the presence of natural enemies, farmers
pests in agricultural systems. This article delves into the role of biological  can also enhance the overall productivity and resilience of their agricultural
control and its significance in promoting sustainable agriculture. Biological systems. Biological control is an essential component of Integrated Pest

control, also known as biocontrol or biological pest control, is a method of Management, which combines various pest management strategies to achieve
managing pests, diseases and weeds using natural enemies rather than sustainable and effective pest control [3].

synthetic chemicals. ) o ) )
IPM emphasizes monitoring, prevention and using the least harmful

The technique harnesses the interactions between living organisms to  methods before resorting to chemical treatments. While biological control
regulate pest populations in a balanced and environmentally friendly manner.  offers numerous benefits, its success can be influenced by several factors,
These natural enemies can be predators, parasitoids, pathogens, or herbivores,  sych as climate, habitat availability and the speed of response against pest
which prey on or parasitize pest species, suppressing their numbers and  outbreaks. Additionally, effective implementation requires proper education
preventing outbreaks. Predators are organisms that consume pest species  and training for farmers and extension workers. Researchers continue to
directly. They can be insects, birds, spiders, or even beneficial nematodes. For explore and develop new biological control agents and techniques. Advances
instance, ladybugs are well-known predators that feed on aphids, a common in hiotechnology and genetic engineering may offer opportunities to enhance
pestin many crops. Parasitoids are organisms that lay eggs inside oronahost  the efficiency and specificity of biological control agents, further improving their
and their larvae develop by consuming the host from the inside. They typically  applicability in sustainable agriculture. Governments can play a significant role
kill the host in the process. in promoting the adoption of biological control practices by providing policy
support and incentives. Policies that encourage the use of integrated pest
management and reduce dependence on chemical pesticides can help create
a conducive environment for adopting biological control strategies [4].

Certain wasps, such as the Trichogramma species, parasitize the eggs
of moths and butterflies, effectively reducing pest populations. Pathogens are
microorganisms, including bacteria, fungi, viruses and protozoa that can infect
and cause diseases in pest species. The use of certain bacteria or fungi, like B. Collaboration between researchers, farmers and industry stakeholders
thuringiensis (Bt), is a well-established example of microbial biological control. is essential to share knowledge, resources and expertise. Partnerships can
Some plants release natural chemicals or substances that can suppress the  accelerate the development and adoption of biological control solutions
growth or development of competing weeds, offering a form of biological  tailored to specific agricultural systems and regions. Raising public awareness

control [1]. about the benefits of sustainable agriculture and biological control can
influence consumer preferences, encouraging support for farmers adopting
Desc"ptlon eco-friendly practices. French vineyards have embraced biological control,

particularly in combating the grapevine moth. Using the Trichogramma wasp
as a parasitoid, they reduced the need for insecticides, preserving the quality
of wine and protecting the environment. Kenyan flower growers have adopted
hiological control to manage thrips and spider mites in their greenhouses. The
introduction of predatory mites and insects has proven effective in controlling
pest populations while minimizing chemical use [5].

Reduced Environmental Impact: Unlike chemical pesticides, biological
control agents are specific to their target pests and have minimal impact on
beneficial insects, pollinators and other non-target species. This approach
protects biodiversity and maintains ecological balance within the agricultural
ecosystem. Chemical pesticides pose health risks to farmers, consumers
and wildlife. The use of biological control agents reduces exposure to harmful -
chemicals, promoting safer working conditions for farmers and healthier Conclusmn
produce for consumers [2].

Biological control stands as a pillar of sustainable agriculture, offering a
- - - promising alternative to chemical-intensive pest management practices. Its
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Science, Chiang Mai University, Chiang Mai, Thailand; E-mail:y.ericsson@jay.ac.th makes it a critical tool for addressing the challenges of modern agriculture. By
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an environmentally friendly and ecologically balanced approach to pest
management. By harnessing the power of natural enemies and ecological
interactions, farmers can protect their crops, safeguard the environment and
ensure a steady supply of safe and nutritious food. As we strive to build a more
sustainable future, embracing biological control methods becomes increasingly
crucial in our quest for food security and environmental preservation.
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