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INTEGRATED PEST
MANAGEMENT

Impact of Pests and Diseases

Pests and diseases cause between 20-40% of all crop production to be lost
each year, this equates to losing around $300 billion annually (FAO, 2023).
Such losses contribute massively to food insecurity, which is particularly
prevalent in African countries. Pesticides are typically used to control pests,
but their excessive use has led to biodiversity loss and widespread pollution,
which in turn harms humans and the environment. To combat this growing
challenge, Integrated Pest Management (IPM) strategies have been
increasingly adopted. These strategies focus on a combination of cultural,
mechanical, biological and chemical approaches to control pests in an
environmentally and economically sustainable manner. This article aims to
provide a brief description about IPM and its components.
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" CULTURAL CONTROL

e The agricultural system and techniques used during the production of
crops to control pests is referred to as “cultural control”.

e A monocrop system is much more likely to attract pests and disease. On
the other hand, intercropping, crop rotations, and mulching are much
better at natural pest management (HE et al., 2019).

e Selecting resistant varieties ensures that crops have a natural defense
against specific pests, reducing the need for external interventions.

e Maintaining farm hygiene is crucial, as it prevents the build-up of pest
populations by removing potential breeding sites and food sources.

e Using certified seeds guarantees that the seeds are free from pests and
diseases, giving crops a strong start.

e Early planting and harvesting can help crops avoid peak pest
populations, reducing damage and improving yields.

¢ Intercropping promotes natural predators, while higher plant diversity
can repel weeds and pests through allelopathy (David Hillock & Clydette
Borthick, 2017).

¢ Another effective form of cultural control is the use of mulch. By covering
the soil with organic or synthetic materials, mulch can suppress weed
growth, conserve moisture, and even deter certain pests.
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PHYSICAL/MECHANICAL CONTROL

e Physical/mechanical control uses the surrounding environment to prevent
pests from infesting farms, or to trap and kill them. Examples of such
control include sticky traps, pheromone traps, screens, nets, fences, and
barriers (Vincent et al., 2003).

e Screens, nets and fences can be used to cover plants, preventing insects
from reaching them while still allowing sunlight and air to flow through.

e Hand-picking, although labor-intensive, can be highly effective for small-
scale operations or in situations where chemical control is not desirable.

¢ In greenhouses, climate control can serve as a mechanical method to
manage pests (Sorensen et al., 2016). By adjusting temperature and
humidity levels, it is possible to create an environment that is less
favorable to certain pests, thereby reducing their presence without the
need for pesticides.

e Pheromone traps utilize naturally occurring chemicals to lure pests,
effectively reducing their populations without harming beneficial insects.
For example, new research (Saveer et al., 2023) is increasing the efficacy
of pheromone traps to monitor and control the fall armyworm (FAW,
Spodoptera frugiperda), which is an invasive pest throughout the world.
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BIOLOGICAL CONTROL

e Biological control refers to utilizing natural predators and organisms to
reduce pest populations.

e Beneficial organisms are introduced or sprayed (bio-pesticides) across the
farm to ensure efficient distribution and achieve favorable outcomes.
Various organisms are used in biological control, including insects, mites,
nematodes, fungi, bacteria, and even viruses (van Lenteren et al., 2020).

e For example, ladybugs (Coccinella spp.) are often introduced to control
aphid populations, as they are natural predators of these pests.

e Parasitic wasps, such as Trichogramma spp., can target and eliminate
caterpillars and other harmful larvae.

e In greenhouses, predatory mites are used to manage spider mite
infestations effectively.

e Bt. (Bacillus thuringiensis) is a bacteria that is commonly applied as a
biopesticide for insect pests (Kumar et al., 2021).

e However, implementing biological control requires knowledge and careful
planning. Farmers need to understand the life cycles and behaviors of both
the pests and their natural enemies. This involves monitoring pest
populations and environmental conditions (Stenberg et al., 2021).
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Chemical Control

e The most common, and dangerous, method of pest management is
chemical control. This involves the use of pesticides, which are substances
designed to kill or repel pests.

e While effective, chemical control can have significant drawbacks.
Pesticides can harm non-target organisms, including beneficial insects,
wildlife, and even humans (Serrdo et al., 2022). They can also lead to the
development of resistant pest populations, making future control efforts
more difficult.

e Even though it is clear that pesticides are effective at their role, it is not
safe for humans and the environment. Therefore, chemical control should
be used as a last resort. Ultimately, the goal is to create a balance where
crops can thrive without compromising the well-being of biodiversity,
ecosystems and human health.

W

ADVANTAGES OF IPM

Farmers and growers are increasingly turning to IPM strategies not only for
their environmental benefits but also for their economic advantages. By
minimizing pest damage through non-chemical means, they can often
achieve better crop yields and quality, leading to higher market value and
reduced costs associated with chemical pesticides. Additionally, IPM
practices help in preserving beneficial insects and natural predators that
play a crucial role in maintaining ecological balance. This approach reduces
the likelihood of pest resistance to pesticides, ensuring long-term
effectiveness in pest management. Farmers adopting IPM can also improve
worker safety and public health by reducing exposure to harmful chemicals
(Mullen et al., 1997). Furthermore, with growing consumer awareness and
demand for sustainably produced food, implementing IPM can enhance a
farm's reputation and marketability, potentially opening up new market
opportunities focused on environmentally friendly practices.
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