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Each year, nearly 40% of global food crops 

are destroyed by insect pests, fungi, and 

other plant enemies. That’s enough food to 

feed hundreds of millions of people gone. 

The economic damage is over $220 billion 

annually (FAO, 2023). For most of the 20th 

century, the answer was simple: synthetic 

pesticides. Spray. Kill. Repeat.

Now, a quieter revolution is taking root 

in fields and greenhouses across the 

globe. It’s called biological pest control 

(BPC) and it uses nature’s own solu-

tions to restore balance.

Imagine an army of ladybugs swarming 

an aphid colony, a microscopic fungus 

that infects locusts, or a wasp that lays 

its eggs inside a caterpillar turning a 

pest into a living nursery. This is not 

science fiction. It’s sustainable science 

in action.

Biological pest control is the deliberate 

use of living organisms to manage pest 

populations. These living agents are they 

predators, parasitoids, pathogens, or
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A Crisis in the Fields and a Natural 
Solution

What exactly is Biological Pest 
Control?

But that answer has come at a heavy 

price. Our soil is poisoned, pollinators 

are dying, and pests are growing resis-

tant faster than chemists can formulate 

new toxins. Farming, in many parts 

of the world, has become a treadmill 

powered by chemicals with diminishing 

returns and rising ecological costs.
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competitors offer a naturally effective way to keep pests in check.

The roots of BPC stretch deep into history. As far back as 304 AD, Chinese farmers employed 

weaver ants to protect citrus groves. In the late 1800s, California citrus growers, facing an 

invasion of cottony cushion scale insects, imported a tiny beetle called vadalia from Australia. 

The beetle devoured the pests, saving the industry and setting a benchmark for classical bio-

control success.

Today, biological control is a booming global industry, valued at $1.2 billion and growing 

fast (Markets and Markets, 2023). It includes a range of methods:

This elegant toolkit allows farmers to fight pests without relying solely on toxic sprays and to 

do so in ways that preserve soil health, biodiversity, and public safety.

Article ID: 2.3.2. 57-63 Agriculture Magazine Issue: March 2025www. naturesciencemagazine.in

Volume 02, Issue-03 || March 2025 Page 58

Nature’s Pest Patrol: How Biological Control is Rewriting the Future of 
Farming

Department of Entomology, Punjab Agriculture University, Ludhiana-141003
Department of Entomology, Assam Agricultural University, Jorhat-785013

author-adsingh1758@gmail.com

Arshdeep Singh, Karishma Kalita

Type

Predators Consume pests directly Ladybugs that feast on aphids

Bacillus thuringiensis (Bt) bac-
teria

Sterile Insect Technique (SIT) 
in fruit flies

Trichogramma wasps targeting 
moth eggs

Lay eggs inside or on pests

Infect and kill pests with disease

Outcompete pests for resources 
or mates

Parasitoids

Pathogens

Competitors

Mechanism Example
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Sometimes, pests hitchhike into new regions 

with no local enemies to hold them in check. 

That’s where classical biocontrol comes in 

importing a natural enemy from the pest’s 

native habitat.

Case in Point: In the 1970s, cassava crops 

across Africa were ravaged by the cassava 

mealy bug, an invasive species from South 

America. Yields plummeted. Hunger loomed. 

But then scientists introduced Apoanagy-

rus lopezi, a tiny parasitic wasp that targets 

mealybugs. The result? Pest populations col-

lapsed, and $20 billion worth of cassava was 

saved (Neuenschwander, 2003).

Sometimes natural enemies are present but 

not in large enough numbers to suppress 

pests. Augmentative biocontrol involves 

mass-rearing beneficial organisms and re-

leasing them at the right moment.

Greenhouse growers, for instance, often use 

Phytoseiulus persimilis, a predatory mite, 

to control spider mites. It’s a precise, pesti-

cide-free approach that works in high-value 

crops like strawberries, peppers, and orna-

mental flowers.

Perhaps the most powerful (and overlooked) 

strategy is simply making farms more
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 How Biological Pest Control Works 
– The Three Big Strategies

1. Importation (Classical Biological Con-
trol)

3. Conservation (Supporting Nature’s 
Helpers)

2. Augmentation (Boosting the Good 
Guys)
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more welcoming to beneficial insects. This is 

conservation biological control.

Farmers plant flower strips to attract pollina-

tors and predators. They reduce or eliminate 

broad-spectrum pesticides that kill indis-

criminately. They create hedgerows, cover 

crops, and beetle banks small changes with 

big impacts.

Healthy agro-ecosystems teem with allies. It’s 

only when we poison or bulldoze them that 

the balance tips in favor of pests.

Chemical pesticides often seem like the fast-

er solution. But when we look at long-term 

costs, resistance, environmental damage, and 

health impacts, BPC emerges as the smarter 

path.

Biological pest control isn’t just green it’s af-

fordable.

In Brazil, a national shift toward biological 

control in soy farming helped cut pesticide 

use by 70% in some regions (Pretty et al., 

2018). That’s not just better for nature it’s bet-

ter for farmers, consumers, and food safety.
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 Why Biological Control Beats 
Chemicals

1. Environmental Benefits

2. Economic and Social Payoffs

• No toxic residues in the soil or water.

• No harm to non-target species like bees, but-
terflies, or birds.

• No pesticide resistance rising crisis with over 
600 pest species now resistant to one or more 
chemicals.
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• Once established, natural enemies sustain 
themselves, unlike chemicals that need re-
peated application.

• Smallholder farmers can implement low-cost 
strategies like intercropping or botanical pesti-
cides.
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One standout example comes from Kenya, 

where farmers use a method called push-pull 

technology: planting desmodium around 

maize fields to repel stem borers (“push”) 

and Napier grass to lure them away (“pull”). 

Yields rose by 30%with no pesticides at all.

While pesticides kill in hours, biological 

methods may take days or weeks to reduce 

pest populations. In commercial operations, 

where timing is everything, this lag can be a 

drawback.

Not all biological control goes according to 

plan. The infamous cane toad in Australia, 

introduced to control sugarcane beetles, be-

came a highly invasive species that wreaked 

havoc on native wildlife.

This underscores the need for rigorous 

ecological studies before releasing any bio-

control agent. Thankfully, modern science 

including climate modeling and host-spec-

ificity testing has greatly reduced such risks.

Farmers must be able to identify beneficial 

insects, understand their life cycles, and 

avoid harming them unintentionally. This 

requires education, extension services, and 

better integration into national pest man-

agement strategies.

Biological pest control is not without its lim-

itations.

• There’s no exposure risk for farmers han-
dling dangerous chemicals.
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The Challenges on the Horizon

1. Slower Action

2. Non-Target Risks

3. Knowledge and Training

https://naturesciencemagazine.in/


Volume 02, Issue-03, ISSN: 3048-8117
March 2025 || Nature Science

Article ID: 2.3.2. 57-63 Agriculture Magazine Issue: March 2025www. naturesciencemagazine.in

1. Gene Editing and RNAi

2. Global Policy Momentum

Volume 02, Issue-03 || March 2025 Page 62

But where support exists, the transforma-

tion is remarkable.

The next chapter of biological control is be-

ing written in the lab with cutting-edge ge-

netic and microbial innovations.

CRISPR and RNA interference (RNAi) tech-

nologies allow for:

RNAi-based pesticides, now under field tri-

als in Europe and the US, offer targeted

Governments are starting to get on board.

As climate change amplifies pest pressures, 

biological control isn’t just an optionit’s a 

necessity.

Biological pest control doesn’t promise per-

fection. It can be slower, more complex, and 

requires ecological literacy. But what it offers 

is something far more valuable: resilience.

It works with nature, not against it. It builds 

self-sustaining systems instead of cycles of 
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The Future of Pest Control is Biolog-
ical

Conclusion: A Return to Balance• Sterile pest lines that collapse populations 
without spraying.

• Pathogen-resistant insects that outcompete 
harmful vectors.

• Gene-silencing sprays that disrupt pest re-
production without affecting other organisms.

• The EU’s Farm to Fork Strategy sets ambi-
tious targets to reduce pesticide use by 50% by 
2030largely through expanded biocontrol.

• India’s National Mission on Natural Farming 
promotes bio-inputs and BPC subsidies, help-
ing smallholders transition away from chemi-
cal dependency.
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dependence. It restores a sense of harmony in farming where pest control isn’t a war, but a 

balance.

With smarter science, better policies, and empowered farmers, biological pest control could 

realistically cut global pesticide use in half within the next decade. That would mark not just a 

win for agriculture but a healing step for the planet.
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