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ABSTRACT 

Sericulture, the practice of rearing silkworms for silk production, has been a significant agricultural 

activity for centuries. In recent years, advances in silkworm breeding, rearing practices, and silk 

production technologies have revolutionized the industry, making it more efficient, sustainable, and 

versatile. Key advancements in silkworm genetics, including selective breeding and genetic modification, 

have led to strains with enhanced silk yield, disease resistance, and superior fibre quality. Improved rearing 

techniques, such as optimized environmental controls and feed formulations, have further boosted 

productivity and reduced the impact of silkworm diseases. On the production front, novel approaches in 

silk processing, including bioengineering and nano-silk technologies, have expanded the applications of 

silk beyond textiles into fields like biomedicine and materials science. This review also addresses the 

environmental and economic implications of these innovations, emphasizing the importance of sustainable 

practices in sericulture. By integrating these advancements, the sericulture industry is poised to meet 

increasing global demand while contributing to sustainable agricultural practices. 
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INTRODUCTION 

Sericulture is the practice of rearing silkworms for silk production, primarily using the species 

Bombyx mori. It involves the cultivation of mulberry plants, the primary food for silkworms, followed by 

the collection of silk cocoons and extraction of silk fibres. The silk industry has deep cultural and 

economic significance, especially in Asia. Asia accounts for over 95% of the world's total silk production, 

making it the leading silk producer globally. The primary contributors in Asia include China, India, Japan, 
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Brazil, and Korea, which together dominate the global silk industry [1]. Advances in sericulture have 

focused on improving silk yield, disease management, and sustainable practices. Silk’s versatility makes 

it valuable in textiles, cosmetics, and biomedical applications [2].  

Innovations in Silkworm Breeding 

Animal breeding is the science and art of stabilizing genes in animals to enhance traits that are 

economically significant in production. It involves selective mating to ensure desirable characteristics are 

passed on to future generations [3]. Silkworm breeding is a specialized process aimed at enhancing 

desirable traits in silkworms Bombyx mori, such as silk yield, fibre quality, disease resistance, and 

adaptability to various environmental conditions. Selective breeding methods have traditionally been used, 

focusing on mating individuals with superior characteristics [4]. However, recent advances in 

biotechnology and genetics have accelerated breeding programs through techniques such as marker-

assisted selection (MAS), gene editing, and molecular characterization [4]. Biotechnologists have built 

large DNA sequence databases and linked them to traditional maps. Molecular marker-assisted selection 

(MAS) helps make breeding faster, more accurate, and efficient. Markers assist in selecting genes that 

aren't visible physically, reduce unwanted genes, and cut the generations needed to achieve                                       

desired traits [5, 6]. 

The breeding process involves identifying and crossbreeding high-performing silkworm strains, 

followed by rearing and evaluating the offspring over multiple generations. Significant developments have 

been made in producing disease-resistant silkworm strains, with emphasis on combating common 

pathogens like Bombyx mori nuclear polyhedrosis virus (BmNPV) and bacterial infections. Researchers 

are also exploring transgenic approaches to improve silk fibre quality, such as altering the fibroin gene to 

enhance the strength and elasticity of silk [7]. 

Innovations in Silkworm Rearing 

Silkworm rearing involves breeding and raising Bombyx mori for silk production. It requires 

controlled environmental conditions, with careful feeding of mulberry leaves. Silkworms undergo four 

growth stages: egg, larva, pupa, and adult, producing silk during the larval stage as they spin cocoons. 

The full potential of silk can be increased through proper silkworm rearing and advanced 

technology. Global research has led to significant progress in mulberry sericulture, especially in South 

India, boosting silk production. By adopting new silkworm hybrids, mulberry varieties, and advanced 

machines, seri-farmers have greatly improved productivity. Innovations in crop production, pest, and 

disease management have also contributed to this success. The recommended practices for mulberry and 

silkworm rearing have increased productivity and sustainability [8,9].  
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Innovations in Silk Production 

 

Innovations in silk production, including advanced breeding techniques, new silkworm hybrids, 

improved mulberry varieties, and modern machinery, have revolutionized the sericulture industry. These 

advancements have increased productivity, quality, and sustainability, benefitted farmers and enhanced 

global competitiveness in silk production. 

Sericulture has transformed with biotechnology, introducing technologies like gene editing, gene 

therapy, and nano-biotechnology. These innovations improve cocoon quality, boost production, and create 

transgenic silkworms. Silk's unique properties like strength, elasticity, biodegradability, and 

biocompatibility make it a valuable biomaterial for medical and pharmaceutical uses. It is increasingly 

applied in biomedical fields due to its mechanical robustness and versatility [10]. 

Environmental and Economic Implications 

Mulberry cultivation for silkworms supports soil conservation and prevents erosion, often being 

grown on marginal lands to ease pressure on fertile soil [11]. Silk, as a natural and biodegradable fiber, 

provides an eco-friendly alternative to synthetic materials, helping to reduce textile waste [12]. Advances 

in biotechnology have led to the development of pest-resistant mulberry varieties and disease-resistant 

silkworms, decreasing the reliance on harmful pesticides and minimizing pollution. Additionally, 

sericulture byproducts, such as silkworm pupae, can be repurposed as animal feed or biofertilizers, 

contributing to a circular economy [13]. 

CONCLUSION 

In conclusion, innovations in sericulture, driven by advancements in breeding, rearing practices, 

and silk production technologies, have transformed the industry. Enhanced silkworm strains and improved 

rearing techniques have boosted productivity and sustainability, while novel silk processing methods have 

expanded applications into biomedicine and materials science. These advancements not only improve 

economic prospects for farmers but also address environmental concerns through sustainable practices. 

As the sericulture industry continues to evolve, it holds the promise of meeting global demand and 

contributing to sustainable agriculture while harnessing silk’s versatile properties for diverse applications. 
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