
 

 

Copyright © July, 2024; Current Agriculture Trends                                                               23 

 

 

 

 

 

 
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

                  Available online at   
                   http://currentagriculturetrends.vitalbiotech.org/ 

 

ISSN (E): 2583 – 1933     

Curr. Agri.Tren.:e- Newsletter, (2024) 3(7), 23-25 

 
  

Article ID: 390 
 

 

Chemical Whispers: How Pheromones Shape the 
Life of a Silkworm 

 Damodhara G.N
1
, Karthik R

2*
, 

Samudrapu Sanjay Raj
2
, Kritika 

Sharma
3
, Manjunatha B

4
, Priti

5
, 

Nishtha Vashishta
5
, Suresh 

Kumar Mahala
6
, Abhishek T S

3
 

1Divission of Sericulture, Manasa 
Gangothri University, Mysore, 

Karnatka, India 
2Department of Entomology, 

Chaudhary Sarvan Kumar Himachal 
Pradesh Krishi Vishwavidyalaya, 

Palampur, Himachal Pradesh, India 
3PhD Scholar, Division of 

Entomology, Sher-E-Kashmir 
University of Agricultural Scineces 

and Technology, Chatha, Jammu 
4The Graduate School, ICAR-Indian 
Agricultural Research Institute, New 

Delhi, India. 
5Project Associate, Floriculture lab, 

Division of Agrotechnology, Council 
of Scientific, and Industrial Research- 

Institute of Himalayan Bioresource 
Technology (CSIR-IHBT), Palampur, 

Himachal Pradesh, India 
6Ph.D. Research Scholar, Department 

of Entomology, Maharana Pratap 
University of Agriculture & 

Technology, Udaipur, Rajasthan 

INTRODUCTION 

In the delicate world of the silkworm (Bombyx mori), an 

intricate language of chemical signals orchestrates every 

stage of its life. These signals, known as pheromones, are 

invisible yet powerful molecules that guide behavior, 

reproduction, and survival. From the moment a silkworm egg 

hatches to the final act of mating, pheromones act as 

whispers in the air, shaping the insect’s existence in ways 

both subtle and profound. This essay explores how these 

chemical cues influence the silkworm’s lifecycle, 

highlighting their role in communication, development, and 

adaptation within their tightly controlled environments. 

The Silkworm Lifecycle: A Chemical Symphony 

Silkworms undergo complete metamorphosis, progressing 

through four distinct stages: egg, larva, pupa, and adult moth. 

Each phase is marked by specific behaviors and 

physiological changes, many of which are triggered or 

modulated by pheromones. Unlike visual or auditory cues, 

pheromones are chemical messages that can travel through 

air or physical contact, offering a reliable means of 

communication in the silkworm’s often crowded and 

enclosed habitats, such as mulberry fields or sericulture 

farms. 

Pheromones are broadly categorized into two types: releaser 

pheromones, which prompt immediate behavioral responses, 

and primer pheromones, which induce longer-term 

physiological changes. In silkworms, both types play critical 

roles, ensuring survival and reproduction in a species that has 

been domesticated for over 5,000 years. Let’s examine how 

pheromones influence each stage of the silkworm’s life. 

Egg Stage: The Silent Prelude 

The silkworm’s journey begins as an egg, a stage where 

pheromones are less prominent but still present. Female 

moths, upon laying eggs, release subtle chemical cues that 

signal the completion of oviposition. These cues, often 

detected by other females in close proximity, can influence 

the spacing of egg-laying sites, preventing overcrowding. In 

sericulture, where silkworms are raised in controlled 

environments, these pheromones help ensure that eggs are 

distributed evenly, optimizing resource use for the next 

generation of larvae. 
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While the egg stage itself is dormant, the 

chemical environment surrounding the eggs—

created by maternal pheromones—sets the stage 

for larval development. These early chemical 

whispers prime the eggs for hatching, aligning 

their emergence with favorable conditions, such 

as the availability of mulberry leaves, the 

silkworm’s sole food source. 

 

Larval Stage: Feeding and Aggregation 

Once hatched, silkworm larvae enter a voracious 

feeding phase that lasts about 25–30 days. 

During this time, pheromones play a dual role: 

coordinating group behavior and signaling 

developmental transitions. Silkworm larvae are 

gregarious, often feeding in dense clusters on 

mulberry leaves. This aggregation is partly 

driven by pheromones secreted by the larvae 

themselves, which act as attractants. These 

chemical signals encourage larvae to congregate, 

enhancing feeding efficiency and providing 

safety in numbers against potential predators. 

One notable pheromone in this stage is cis-

jasmone, a volatile compound emitted by 

mulberry leaves but amplified by larval 

secretions. This pheromone not only attracts 

other larvae to food sources but also stimulates 

feeding behavior. In sericulture, understanding 

these chemical cues has allowed farmers to 

manipulate larval distribution, ensuring even 

feeding and preventing competition for 

resources. 

Pheromones also regulate molting, the process by 

which larvae shed their exoskeletons to grow. 

Primer pheromones, released by larvae in 

response to environmental cues like food quality 

or population density, signal the hormonal 

changes needed for molting. These chemical 

messages ensure that molting occurs 

synchronously across a group, aligning 

development with optimal conditions. 

 

Pupal Stage: The Cocoon’s Chemical Shield 

As larvae reach the end of their feeding phase, 

they spin silk cocoons to enter the pupal stage, a 

period of transformation. Pheromones continue 

to play a role, albeit indirectly. The silk itself, 

while primarily a physical structure, contains 

trace amounts of pheromonal compounds that 

deter predators and signal the pupa’s presence to 

other silkworms. These chemical markers help 

maintain spacing between cocoons, reducing the 

risk of fungal infections or parasitism in densely 

packed sericulture trays. 

Inside the cocoon, the pupa is largely isolated 

from external pheromones, but internal chemical 

signals—closely related to pheromones—govern 

metamorphosis. Hormones like ecdysone, 

influenced by earlier pheromonal cues, 

orchestrate the transformation from larva to 

moth. The cocoon thus serves as both a physical 

and chemical fortress, protecting the pupa while 

it undergoes its remarkable change. 

 

Adult Stage: The Dance of Reproduction 

The adult silkworm moth, with its brief lifespan 

of 5–10 days, exists solely to reproduce. Here, 

pheromones take center stage, particularly in the 

form of sex pheromones. Female silkworm 

moths produce a potent releaser pheromone 

called bombykol, one of the first pheromones 

ever identified by scientists. Released from a 

gland near the female’s abdomen, bombykol is a 

long-range signal that attracts males from up to 

several kilometers away. 

The male moth’s response to bombykol is a 

striking example of pheromonal power. 

Equipped with highly sensitive antennae, males 

detect minute concentrations of the pheromone 

and follow its gradient to locate the female. This 

behavior, known as anemotaxis, involves flying 

upwind toward the pheromone source, a process 

honed by millions of years of evolution. In 

sericulture, this attraction is so reliable that 

farmers can use synthetic bombykol to monitor 

moth populations or ensure mating success in 

controlled breeding programs. 

Bombykol’s role extends beyond attraction. 

Once a male locates a female, close-range 

pheromones reinforce mating behavior, ensuring 

successful copulation. These chemical cues also 

prevent interbreeding with other moth species, 

maintaining the genetic purity of Bombyx mori, a 

trait critical to its domestication. 
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Pheromones in Sericulture: Human 

Manipulation 

The silkworm’s reliance on pheromones has not 

gone unnoticed by humans. In sericulture, 

pheromones are harnessed to optimize silk 

production and moth breeding. For example, 

synthetic pheromones like bombykol are used to 

trap male moths for population studies or to 

disrupt mating in pest species that threaten 

mulberry crops. Similarly, aggregation 

pheromones are applied to guide larval feeding 

patterns, ensuring uniform growth and cocoon 

quality. 

Pheromones also aid in disease management. By 

monitoring pheromonal signals, farmers can 

detect stress or overcrowding in larval 

populations, which may predispose them to 

infections like pebrine. Adjusting pheromone 

levels or environmental conditions can mitigate 

these risks, enhancing yield and sustainability. 

Evolutionary and Ecological Perspectives 

From an evolutionary standpoint, pheromones 

have been crucial to the silkworm’s survival, 

even as domestication has altered its natural 

behaviors. Unlike wild silk moths, Bombyx mori 

cannot fly and relies entirely on human 

intervention for survival. Yet, its pheromonal 

communication system remains intact, a 

testament to its evolutionary heritage. These 

chemical signals, refined over millions of years, 

allow silkworms to thrive in artificial 

environments, where natural selection has been 

replaced by human selection. 

Ecologically, pheromones link silkworms to their 

environment, particularly the mulberry plant. The 

interplay between plant volatiles, larval 

pheromones, and adult sex pheromones creates a 

complex chemical web that sustains the 

silkworm’s lifecycle. In natural settings, this web 

would connect silkworms to predators, parasites, 

and competitors, but in sericulture, it is carefully 

managed to maximize silk production. 

 

Conclusion: The Power of Chemical Whispers 

Pheromones are the unseen architects of the 

silkworm’s life, guiding it through the challenges 

of development, reproduction, and survival. 

From the subtle cues that space out eggs to the 

potent bombykol that drives mating, these 

chemical whispers orchestrate a delicate balance 

of individual and collective behaviors. In the 

controlled world of sericulture, humans have 

learned to listen to and manipulate these signals, 

harnessing their power to sustain an industry that 

has shaped cultures and economies for millennia. 

As we unravel the mysteries of pheromonal 

communication, the silkworm offers a window 

into the broader world of chemical ecology. Its 

story reminds us that even in the smallest 

creatures, invisible forces can wield immense 

influence, shaping lives with whispers that 

resonate across generations. 

 


