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Pink bollworm has quietly become one of the biggest
threats to cotton belts in India, eating into farmers’ profits
and confidence in Bt cotton. Recent seasons have shown that
chemicals and Bt genes alone cannot keep up with this smart
pest, especially when sprays kill natural enemies and push
farmers into repeated, costly applications. Al-enabled “smart
traps” are emerging as a powerful new ally, acting like 24x7
scouts in the field that can detect pink bollworm early, count
adults automatically, and guide farmers on when to act and
when to save money and avoid unnecessary spraying.

Traditional pheromone traps depend on someone
visiting the field daily, counting moths by hand, and then
deciding what to do next. In practice, this is time-consuming,
often irregular, and counts are easily missed or misreported.
Al smart traps change this by combining three things:
pheromone lures that attract male pink bollworm moths,
cameras that take regular images of the sticky trap surface,
and algorithms that automatically identify and count the
moths from the images. These “digital scouts” can send
real-time alerts to a farmer’s mobile phone or to an advisory
centre when catches cross an economic threshold, so
decisions on spraying or other measures are based on data,
not guesses.

How Al Smart Traps Work in the Field

In a typical cotton village, a few Al traps can be
installed to represent a wider area instead of every farmer
buying separate equipment. Each trap uses solar power or a
small battery, so it can work continuously without depending
on unreliable rural electricity. The device captures images at
set intervals—say every hour at night when pink bollworm is
most active—and uploads them via mobile network when
connectivity is available. The Al model then analyzes these
images, distinguishes pink bollworm from other moths and
insects, and creates a time-series of pest pressure. Over days
and weeks, patterns emerge: when flights peak, when they
decline, and which fields or hamlets are at highest risk. This
allows extension teams to issue village-level advisories like
“No spray needed this week” or “Apply a specific product
only in high-catch pockets,” reducing blanket sprays.

Cutting Sprays, Costs, and Resistance

The biggest benefit of Al traps is not just detecting
the pest, but avoiding unnecessary pesticide applications. If
farmers know that pink bollworm adult catches are low, they
can skip or postpone sprays, saving money and protecting
beneficial insects like parasitoids and predators. When
catches spike and the trap crosses a threshold, action can be
precisely timed so one well-planned spray is enough instead
of repeated panic spraying. This kind of precision pest
management slows the development of resistance because
chemicals are not used continuously and blindly. Over time,
communities that base their decisions on smart-trap data can
see fewer sprays, lower costs per acre, and better lint quality
because bolls are protected when it matters most.

Integrating Al Traps with IPM and Breeding

Al traps work best when combined with other
integrated pest management practices. Refuge planting, use
of tolerant or resistant cotton varieties, clean picking,
destruction of crop residues after harvest, and cultural
practices like synchronized sowing all reduce the base level of
pink bollworm. Smart traps then add a layer of intelligence
on top of this: they tell farmers whether these measures are
working and when extra action is genuinely required. For
breeders and researchers, the data from smart traps can help
map pest pressure over time and space, guiding the
development of varieties better suited to specific hotspots or
sowing windows. As Al models improve, they may be able to
recognize multiple pests from a single trap image, supporting
decisions on bollworms, Spodoptera, and sucking pests
simultaneously.

Challenges and the Road Ahead

Despite their promise, Al smart traps still face
challenges before they can become common in every cotton
village. Devices must be affordable, robust in heat, dust, and
rain, and simple enough for farmers to trust and use without
fear of breakdown or complex maintenance. Connectivity
gaps and inconsistent mobile networks can delay data upload
in remote areas, so systems must be able to store and forward
information when signal returns. Training is equally critical:
farmers need to understand that the aim is not to spray more
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quickly, but to spray less and more wisely by following
threshold-based advisories. As cooperatives, FPOs, and
government programs begin to share the cost of traps and
platforms, Al “scouts” can become part of every village’s basic
pest surveillance, helping save cotton from pink bollworm
while protecting incomes, health, and the environment.
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