
 

Damodhara et al.                            Curr. Rese. Agri. Far. (2025) 6(2), 18-24     ISSN: 2582 – 7146  

Copyright © March-April, 2025; CRAF                                                                                                            18 
 

 

 

 
   Peer-Reviewed, Refereed, Open Access Journal 

 
Rearing of Silkworms: Techniques, Challenges, and Recent Advances 

   

Damodhara G.N
1
, Samudrapu Sanjay Raj

2*
, Karthik R

2
, Kritika Sharma

3
, Manjunatha B

4
, 

Priti
5
, Nishtha Vashishta

5
, Suresh Kumar Mahala

6
, Abhishek T S

3
 

1
Divission of Sericulture, Manasa Gangothri University, Mysore, Karnatka 
2
Department of Entomology, CSK HPKV, Palampur, Himachal Pradesh 

3
PhD Scholar, Division of Entomology, SKUAST, Chatha, Jammu 

4
The Graduate School, ICAR-Indian Agricultural Research Institute, New Delhi 

5
Project Associate, Floriculture lab, Division of Agrotechnology, CSIR-IHBT, Palampur, HP 

6
Ph.D. Research Scholar, Department of Entomology, MPUAT, Udaipur, Rajasthan 

*Corresponding Author E-mail: sanjaycskhpkv@gmail.com 

Received: 22.01.2025 | Revised: 29.03.2025 | Accepted: 17.04.2025  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 

INTRODUCTION 

Sericulture, the rearing of silkworms (Bombyx 

mori) for silk production, is a vital agro-

industry, particularly in rural economies of 

countries like China, India, and Thailand. As a 

monophagous species, B. mori relies 

exclusively on mulberry leaves (Morus spp.), 

making host plant quality and rearing 

conditions critical to silk output. Historically, 

silkworm rearing has been labor-intensive, 

requiring meticulous attention to feeding, 

hygiene, and environmental control to prevent 

disease and ensure optimal cocoon yields.
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ABSTRACT 

Silkworm rearing, a fundamental aspect of sericulture, involves the cultivation of Bombyx 

mori for silk production, an industry with significant economic and cultural importance globally. 

This comprehensive review explores traditional and modern rearing techniques, addressing 

environmental, nutritional, and technological factors influencing larval development, cocoon 

yield, and silk quality. Key challenges, including disease management, labor intensity, and 

climate variability, are analyzed alongside recent advances such as automated rearing systems, 

IoT-based monitoring, genetic engineering, and sustainable practices. Innovations like climate-

controlled rearing houses have increased productivity by up to 20% , while nutritional 

advancements in mulberry feed, as detailed by Rahmathulla (2023), have boosted cocoon weight 

by 12.7% . Despite progress, barriers such as high technology costs persist. Future directions in 

cost-effective automation and climate-resilient practices aim to transform sericulture into a 

sustainable industry. 
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Over recent decades, advancements in rearing 

techniques and host plant nutrition, as 

documented by authors like Dandin and 

Giridhar (2022), have revolutionized the field, 

addressing challenges through technology and 

sustainability. This review examines 

traditional and modern methods, persistent 

challenges, and recent innovations, drawing on 

studies by Rahmathulla (2023), Kiruba et al. 

(2024), and others to highlight impacts on 

productivity and farmer livelihoods. 

Silkworm Life Cycle and Rearing 

The life cycle of Bombyx mori includes four 

stages: egg, larva, pupa, and adult moth—

spanning 45–50 days under optimal 

conditions. The larval stage, lasting 24–28 

days across five instars, is critical for silk 

production as it involves active feeding and 

growth, culminating in cocoon formation. 

Rearing focuses on providing ideal conditions 

during this phase to maximize cocoon weight 

and silk filament length, as emphasized by 

Krishnaswami (2024) in studies on nutritional 

impacts. 

 Rearing Requirements: 

 Nutrition: Mulberry leaves must be 

nutrient-rich (20–25% protein, 15–20% 

carbohydrates) to support larval growth, 

with high protein content reducing the 

larval period by 1.8 days. 

 Temperature and Humidity: Optimal 

ranges of 23–28°C and 65–75% relative 

humidity ensure metabolic efficiency, as 

supported by Vijayan et al. (2023). 

 Hygiene: Clean environments prevent 

infections like flacherie, a concern 

highlighted by Bose and Majumdar 

(2023). 

 Space: Adequate spacing minimizes 

competition and disease transmission, per 

Rahmathulla and Himantharaj (2023). 

 Traditional rearing often involves 

manual feeding in open trays, a process prone 

to inconsistencies due to environmental 

fluctuations. 

Traditional Rearing Techniques 

Traditional silkworm rearing relies on manual 

care with minimal technology, limiting 

scalability, as noted by Dandin and Giridhar 

(2022). 

 Tray Rearing: Larvae are reared on 

bamboo trays with mulberry leaves, 

common in rural India, requiring frequent 

cleaning and increasing labor demands. 

 Box Rearing without Lids: Used for early 

instars, wooden boxes save space but pose 

hygiene challenges, necessitating 

disinfection to prevent fungal infections. 

 Cooperative Rearing: Farmers share 

resources, reducing costs but risking 

inconsistent skills, a challenge echoed by 

Vijayan et al. (2023). 

 These methods result in variable 

cocoon yields, with losses up to 30–40% under 

suboptimal conditions, aligned with findings 

by Rahmathulla (2023) and Ravi Kant et al. 

(2024). 

Modern Rearing Techniques 

Modern techniques leverage technology to 

enhance efficiency, as discussed by Kiruba et 

al. (2024) and Fatima et al. (2024). 

 Climate-Controlled Rearing Houses: 

Automated systems maintain optimal 

conditions (23–28°C, 65–75% humidity), 

improving growth rates by 10–15% and 

cocoon yields by 20%. 

 Vertical Rearing Systems: Trays stacked 

vertically maximize space, reducing labor 

by 30%, a benefit noted by Sarkar et al. 

(2024). 

 Artificial Diet Feeding Systems: 

Formulated diets provide consistent 

nutrition in mulberry-scarce regions, 

enhancing disease resistance, per Kumar et 

al. (2023). 

 These approaches require investment, 

limiting adoption, a barrier highlighted by 

Sharma and Kapoor (2024). 

Nutritional Management in Rearing 

Nutrition directly impacts larval development 

and silk quality. Mulberry leaves with high 

protein (24–25%) reduce the larval period by 

1.8 days and increase cocoon weight by 

12.7%, as reported by Rahmathulla (2023). 

 Mulberry Leaf Quality: Leaves harvested 

at optimal maturity ensure nutrient 

content, with deficiencies reducing growth 
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by 12.4%, per Bongale and Chaluvachari 

(2022). 

 Supplemented Diets: Amino acid sprays 

increase leaf protein by 13.4%, boosting 

fibroin content by 12.8%, as found by 

Vijayan et al. (2023). Milk-fortified feeds 

enhance larval weight significantly, per 

recent studies. 

 Feeding Schedules: Timed feeding meets 

peak protein demands, a strategy 

supported by Dandin and Giridhar (2022). 

 Nutritional precision avoids 

imbalances causing metabolic stress, per 

Rahmathulla and Himantharaj (2023). 

Challenges in Silkworm Rearing 

Silkworm rearing, integral to sericulture, faces 

multifaceted challenges that hinder 

productivity and scalability, as documented by 

researchers like Bose and Majumdar (2023) 

and Ravi Kant et al. (2024). One primary 

obstacle is disease susceptibility, particularly 

to bacterial and fungal infections such as 

flacherie and muscardine, which can devastate 

larval populations, causing cocoon yield losses 

of 30-50%. These diseases thrive in 

suboptimal hygiene conditions, exacerbated by 

manual rearing practices common in rural 

settings. Effective disease management 

requires rigorous sanitation and early 

detection, yet small-scale farmers often lack 

access to diagnostic tools or training, as noted 

by Krishnaswami (2024). 

 Labor intensity poses another 

significant challenge, accounting for 

approximately 40% of production costs. 

Traditional rearing methods, such as tray and 

box rearing, demand frequent manual tasks 

like feeding, cleaning, and cocoon harvesting. 

This labor burden is particularly acute in 

regions like India, where sericulture is a rural 

livelihood, and mechanization remains limited. 

The time-intensive nature of these tasks 

reduces profitability and discourages younger 

generations from pursuing sericulture, 

threatening the industry’s sustainability, per 

Sharma and Kapoor (2024). 

 Climate variability further complicates 

rearing, as silkworms are highly sensitive to 

environmental fluctuations. Temperature 

deviations beyond the optimal 23–28°C range 

or humidity outside 65–75% can reduce larval 

growth rates by 10–15%, according to Sarkar 

et al. (2024). Climate change exacerbates these 

issues, with unpredictable weather patterns 

disrupting mulberry leaf availability and 

quality, a critical feed source. In tropical 

regions, excessive rainfall or drought can 

diminish mulberry yields, directly impacting 

cocoon production. Rahmathulla and 

Himantharaj (2023) emphasize that such 

variability disproportionately affects 

smallholder farmers reliant on rain-fed 

agriculture. 

 Resource constraints, including 

limited access to high-quality mulberry leaves 

and advanced technologies, restrict scalability. 

Mulberry cultivation demands fertile land and 

consistent water supply, resources scarce in 

many sericulture regions. Additionally, 

modern rearing technologies like climate-

controlled houses and automated systems, 

while effective, are cost-prohibitive for most 

farmers, with adoption rates as low as 15%, 

per Sharma and Kapoor (2024). This 

technological gap widens disparities between 

large-scale and small-scale operations, limiting 

industry-wide progress. 

 Environmental impacts of intensive 

rearing practices also pose challenges. Waste 

from silkworm rearing, including frass and 

unused mulberry leaves, contributes to 

pollution if not managed properly. Chemical 

pesticides used in mulberry cultivation can 

harm silkworm health and degrade soil quality, 

creating long-term sustainability issues, as 

highlighted by Vijayan et al. (2023). 

Addressing these requires integrated pest 

management (IPM) and organic farming, but 

transitioning to such practices demands 

investment and expertise that many farmers 

lack. 

 To overcome these challenges, 

accessible solutions are critical. Farmer 

training programs, affordable automation, and 

disease-resistant silkworm strains could 

mitigate labor and disease issues. Climate-

resilient mulberry varieties and localized 

weather forecasting systems may address 
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environmental variability. Collaborative 

models, like cooperative rearing, can pool 

resources, but require standardized practices to 

ensure consistency. These strategies, supported 

by research from Kiruba et al. (2024), aim to 

enhance productivity while making sericulture 

viable for small-scale farmers, ensuring its 

economic and cultural relevance. 

Recent Advances in Silkworm Rearing 

Recent advancements in silkworm rearing 

have significantly enhanced sericulture’s 

efficiency and sustainability, driven by 

technological, genetic, and ecological 

innovations, as explored by Kumar et al. 

(2023), Kiruba et al. (2024), and Fatima et al. 

(2024). Automation and robotics have 

revolutionized traditional practices, reducing 

labor costs by approximately 30%. Automated 

rearing systems, equipped with mechanized 

feeding and cleaning mechanisms, minimize 

manual intervention, ensuring consistent care 

and improving cocoon quality. These systems 

are particularly impactful in vertical rearing 

setups, where stacked trays optimize space and 

increase production capacity by 20%, as 

reported by Sarkar et al. (2024). While costly, 

such technologies are gradually being adapted 

for small-scale use through cooperative 

models. 

 The integration of Internet of Things 

(IoT) and precision agriculture has further 

transformed rearing. IoT-based sensors 

monitor real-time environmental parameters 

like temperature, humidity, and air quality, 

maintaining optimal conditions (23–28°C, 65–

75% humidity). This precision has boosted 

cocoon yields by 15–20%, per Kiruba et al. 

(2024). In China, IoT systems have 

streamlined large-scale operations, providing 

data-driven insights to prevent disease 

outbreaks and optimize feed schedules. Cloud-

connected platforms enable farmers to access 

these insights remotely, enhancing decision-

making, though high setup costs limit adoption 

in developing regions, as noted by Sharma and 

Kapoor (2024). 

 Genetic engineering has introduced 

disease-resistant and high-yield silkworm 

strains, increasing cocoon output by 10–15%. 

Transgenic mulberry plants, engineered for 

enhanced nitrogen metabolism or reduced anti-

nutritional factors, improve feed efficiency by 

10.2%, according to Kumar et al. (2023). 

These plants require fewer pesticides, aligning 

with sustainable practices. Additionally, RNA 

interference (RNAi) techniques reduce tannins 

in mulberry leaves, enhancing larval digestion 

and cocoon weight. Such genetic 

advancements, while promising, face 

regulatory and cost barriers, restricting 

widespread use, per Sharma and Kapoor 

(2024). 

 Sustainable practices are gaining 

traction, addressing environmental concerns. 

Organic farming and integrated pest 

management (IPM) reduce pesticide use by 

50%, improving soil health and silkworm 

safety, as documented by Dandin and Giridhar 

(2022). Biofertilizers and organic amendments 

in mulberry cultivation enhance leaf nutrient 

content, supporting larval growth without 

chemical inputs. Waste recycling systems 

convert silkworm frass into organic manure, 

reducing environmental impact and creating 

secondary income streams for farmers, per 

Vijayan et al. (2023). 

 Nutritional innovations, such as 

artificial diets and fortified mulberry feeds, 

have also advanced rearing. Artificial diets, 

used in mulberry-scarce regions, provide 

consistent nutrition, boosting disease 

resistance and cocoon quality, per Kumar et al. 

(2023). Milk-fortified feeds and amino acid 

sprays increase larval weight and fibroin 

content by 12.8%, as found by Vijayan et al. 

(2023). These advancements ensure stable 

production despite seasonal mulberry 

shortages. 

 Despite these strides, challenges like 

high technology costs and limited farmer 

training persist. Future efforts, as proposed by 

Kiruba et al. (2024), focus on cost-effective 

automation and scalable training programs to 

increase adoption rates by 50%. Combining 

these innovations with policy support could 

transform sericulture into a resilient, 

sustainable industry, meeting global silk 

demand while uplifting rural economies. 
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Environmental Factors and Their 

Optimization 

Environmental factors critically influence 

silkworm rearing, as Bombyx mori is highly 

sensitive to conditions like temperature, 

humidity, air quality, and light exposure. 

Optimizing these factors enhances larval 

health, cocoon yield, and silk quality, as 

studied by Vijayan et al. (2023) and 

Rahmathulla (2023). Temperature is a primary 

determinant, with an optimal range of 23–

28°C supporting metabolic efficiency and 

growth. Deviations, such as temperatures 

above 30°C, can reduce larval weight by 10–

12%, while below 20°C, development slows, 

extending the larval period by 2–3 days, per 

Bose and Majumdar (2023). Climate-

controlled rearing houses address this by 

maintaining stable temperatures, improving 

cocoon uniformity by 10%, as reported by 

Rahmathulla (2023). These systems use 

automated thermostats and heaters, though 

their high cost limits adoption to 15% of 

farmers, per Sharma and Kapoor (2024). 

 Humidity, ideally 65–75%, is equally 

critical, as it affects larval hydration and feed 

intake. Low humidity (<50%) causes 

desiccation, reducing cocoon weight by 8–

10%, while excessive humidity (>80%) 

promotes fungal infections like muscardine, 

leading to 30% mortality, per Ravi Kant et al. 

(2024). Automated humidifiers and 

dehumidifiers in modern rearing setups ensure 

precise control, minimizing disease risks and 

boosting growth rates by 10–15%, according 

to Sarkar et al. (2024). In traditional setups, 

farmers rely on manual methods like water 

trays, which are less effective and labor-

intensive, as noted by Krishnaswami (2024). 

 Air quality significantly impacts 

silkworm health, with poor ventilation or 

exposure to pollutants reducing growth by 8–

12%, per Bose and Majumdar (2023). 

Ammonia from silkworm frass or chemical 

fumes from nearby agricultural activities can 

stress larvae, lowering feed efficiency. Modern 

rearing houses incorporate ventilation systems 

and air purifiers to maintain clean air, reducing 

respiratory stress and improving cocoon yield 

by 5–7%, per Kumar et al. (2023). In rural 

settings, maintaining air quality is challenging 

due to open rearing environments, 

necessitating low-cost filtration solutions. 

 Light exposure, often overlooked, 

influences larval behavior and feed intake. 

Controlled light cycles, with 12–16 hours of 

low-intensity light, boost feeding activity by 

5–7%, as found in general sericulture research. 

Excessive light or complete darkness disrupts 

circadian rhythms, reducing growth efficiency. 

Automated systems with programmable 

lighting ensure optimal exposure, minimizing 

stress, per Krishnaswami (2024). Traditional 

rearing lacks such precision, relying on natural 

light, which varies seasonally and regionally. 

 Optimizing these factors requires 

integrated technologies like IoT-based 

monitoring, which tracks environmental 

parameters in real-time, enabling rapid 

adjustments. In China, IoT systems have 

increased yields by 15%, per Sarkar et al. 

(2024). However, their cost restricts use in 

developing nations. Low-cost alternatives, 

such as solar-powered fans and hygrometers, 

are emerging to support small-scale farmers, 

per Kiruba et al. (2024). Additionally, climate-

resilient mulberry varieties, tolerant to 

temperature and drought stress, ensure 

consistent feed quality, supporting 

environmental stability, per Dandin and 

Giridhar (2022). 

 Training programs are vital to teach 

farmers environmental management 

techniques, potentially increasing adoption by 

50%, per Sharma and Kapoor (2024). 

Combining these optimizations with 

sustainable practices like organic mulberry 

cultivation ensures long-term productivity, 

reducing environmental impact while meeting 

global silk demand. 

Economic and Social Impacts 

Innovations reduce input costs by 20–30%, 

increasing farmer margins by 22%, with high-

protein cultivars raising income by 26.4%, per 

Krishnaswami (2024) . Socially, reduced labor 

demands free time, while cooperative models 

foster collaboration, per Dandin and Giridhar 
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(2022). Sustainable practices enhance market 

access, per Vijayan et al. (2023). 

Case Studies and Regional Insights 

In India, vertical rearing in Karnataka 

increased production by 18%, though adoption 

is limited to 20%, per Rahmathulla and 

Himantharaj (2023). In Jammu, scientific 

rearing improved larval survival to 86.57%, 

per Ravi Kant et al. (2024). In China, IoT 

monitoring improved yield by 15%, per Sarkar 

et al. (2024). These highlight technology’s 

potential and disparities. 

Future Directions and Innovations 

Future advancements aim for scalability and 

resilience, as proposed by multiple authors. 

 Cost-Effective Automation: Affordable 

systems could increase adoption by 50%, 

per Kiruba et al. (2024). 

 Climate-Resilient Strains: Genetic 

research for temperature tolerance, per 

Sarkar et al. (2024). 

 Integrated Management: Combining 

nutrition and pest control cuts costs by 

25%, per Vijayan et al. (2023). 

 Farmer Training: Programs to boost 

adoption by 50% are critical, per Sharma 

and Kapoor (2024). 

 These directions address barriers for 

sustainable sericulture. 

 

CONCLUSION 

Silkworm rearing has evolved with 

innovations like automation and IoT, 

enhancing productivity by 15–20%, per Kiruba 

et al. (2024). Nutritional advancements 

increase cocoon weight by 12.7%, per 

Rahmathulla (2023). Challenges like high 

costs persist, but future solutions and training, 

per Vijayan et al. (2023), promise progress. 

Continued research will ensure sericulture’s 

role as a sustainable industry supporting global 

silk demand and rural economies. 
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