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13
nsects exhibit highly advanced communication systems that help them survive, reproduce, %afo
locate food, and avoid predators. Among the most important modes of communication are TS
chemical signals, especially pheromones and other semiochemicals. These signals enable ?}E@
insects to coordinate social behavior, recognize mates, mark trails, warn others of danger, and 7
interact with plants. This article explains the types of insect communication, the role of &3?55_@
pheromones, their uses in agriculture, and their importance in pest management. %
Keywords: Insect communication, pheromones, semiochemicals, sex pheromones, trail @3%5@
pheromones, pest management, allelochemicals. e
0
Introduction R
Communication is essential for insects because it helps them adapt to their environment and Gsf

o

maintain their life processes. Unlike humans, insects rely mostly on chemical signals for

g
(&

long-distance and effective communication. These chemical messages, known as

QP
semiochemicals, are produced by insects or plants and detected by specialized sensory organs &gf’@
such as antennae. Pheromones—chemicals produced by individuals and received by members N ;

of the same species—are the most widely studied. Understanding how insects communicate
allows scientists and farmers to use these signals to manage pests sustainably.
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Types of Insect Communication o258
Insects use several communication methods:

Chemical Communication

The most important form, involving pheromones and other semiochemicals.

Visual Communication

Using body color, light signals (e.g., fireflies), wing movements.

Auditory Communication

Sounds produced by stridulation, buzzing, or vibration—common in crickets and cicadas.
Tactile (Touch) Communication

O QngRns

o it
-

Antenna touching, grooming, or tapping (common in ants and termites). g;
Among these, chemical communication is the most advanced and widely used for survival. @zgg;@
%
Semiochemicals in Insects 90
Semiochemicals are chemicals used for communication between organisms. They are divided @gf
into two major groups: Gy
Pheromones SRR
Used for communication within the same species. G, o0
Allelochemicals o¥go
Used for communication between different species (e.g., plant—insect interaction). % 2
They are further divided into: &g;%
e Kairomones (benefit the receiver; e.g., insects detecting plant odors) N E
e Allomones (benefit the sender; e.g., defensive chemicals) 02550
e Synomones (benefit both sender and receiver) @E
.
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Types of Pheromones in Insect Communication

Sex Pheromones

Attract mates over long distances.

Example: Female moths release strong sex pheromones to attract males.
Alarm Pheromones

Released during danger or attack.

Example: Aphids release alarm pheromones when disturbed.

Trail Pheromones

Used by ants and termites to guide nestmates to food sources.

Aggregation Pheromones

Attract individuals to form groups for feeding or protection.

Example: Bark beetles use aggregation pheromones during attacks on trees.
Epideictic Pheromones (Spacing Pheromones)

Used to mark territory or prevent overcrowding during egg laying.

Colony Pheromones

Used by social insects like bees, ants, and termites to maintain colony unity and recognize
members.

Mechanism of Pheromone Detection

Insects detect pheromones using chemoreceptors located mainly on the antennae.

These receptors send signals to the insect’s nervous system, resulting in specific behaviors
such as:

e Flying toward a mate

e Following a trail

Avoiding danger

Locating a host plant

Importance of Insect Communication in Agriculture

Understanding insect communication has several advantages for agriculture:
Monitoring Pest Population

Pheromone traps are used to monitor pests like moths, fruit flies, and beetles.
Mass Trapping

Large numbers of insects can be attracted and captured using synthetic pheromones.
Mating Disruption Technique

Artificial pheromones confuse male insects, preventing them from finding females.
This helps reduce pest populations without chemicals.

Reducing Pesticide Use

Chemical-based communication systems help farmers use fewer insecticides.
Enhancing Biological Control

Kairomones help natural enemies locate pests more effectively.

Examples of Pheromone Use in India

Helicoverpa armigera (cotton bollworm) — monitored using pheromone traps
e Pink bollworm in cotton — widely controlled with mating disruption

Fruit flies (Bactrocera species) — managed using methyl eugenol traps3

e Fall armyworm — pheromone traps used for early detection

Conclusion

Insect communication, especially through pheromones and semiochemicals, plays a crucial
role in survival, reproduction, and social organization. For agriculture, understanding these
communication systems is highly beneficial, as it provides environmentally safe methods for
pest control. Pheromone-based technologies offer a sustainable alternative to chemical
pesticides, improving crop protection while preserving ecological balance.
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