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ABSTRACT: The Nigerian silk industry, once a major economic contributor, has faced a significant decline 

due to various economic, environmental, and technological challenges. The objective of this review paper is to 
investigate the potential for technological innovations and provides a comprehensive pathway to revitalize the silk 

industry in Nigeria focusing on modern techniques in mulberry cultivation, biotechnological interventions for pest 
and disease management, and the impact of government policies in promoting eco-friendly technologies. The review 

also considers recent developments in automation and mechanization, highlighting their potential to boost 

productivity and sustainability. Case studies of successful technology and sustainability integration in sericulture 
from other countries are analyzed to draw relevant lessons for Nigeria. The review examines the environmental 

impact of traditional sericulture practices and how sustainable methods can mitigate these effects. Policy 

recommendations to support sustainable sericulture are discussed, emphasizing the role of public-private 
partnerships in driving industry innovation. By prioritizing recent literature, this review offers current insights into 

the industry's state and provides strategic recommendations for stakeholders to foster a sustainable and 

technologically advanced sericulture sector in Nigeria. The ultimate goal is to revive the Nigerian silk industry 
through a balanced approach that integrates modern technology with environmental sustainability, ensuring long-

term viability and economic growth. 
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The global silk industry, known for its luxurious and 

versatile fibers, remains a significant sector in the 

textile market. As of 2023, the market was valued at 

approximately USD 16.2 billion, driven by high 

demand for natural fibers in fashion and home 

furnishings (MarketWatch, 2023). Major silk-

producing countries such as China, India, and Japan 

have leveraged advanced technologies to modernize 
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silk production, making it more efficient and 

expanding its applications into areas like biomedicine 

and cosmetics (Jin et al., 2022). In Nigeria, sericulture 

has historical roots dating back to pre-colonial times, 

where traditional silk production was practiced among 

the Yoruba and Igbo communities. The formal 

introduction of sericulture during the colonial era 

highlighted Nigeria's potential due to its favorable 

climate (Ogunniyi et al., 2021). However, the industry 

faced numerous challenges, including inconsistent 

support and investment, which were exacerbated by 

socio-economic disruptions (Eze et al., 2020). This 

historical context underscores the initial promise of the 

industry, which has not been fully realized. Currently, 

the Nigerian silk industry contributes minimally to the 

national economy, with its potential largely untapped. 

Factors such as inadequate infrastructure, limited 

research and development, and competition from 

synthetic fibers have impeded its growth (Akinbode et 

al., 2022). Additionally, the industry has struggled 

with persistent challenges, including pest infestations, 

diseases affecting silkworms, and a decreasing interest 

in agricultural careers among the younger generation 

(Ojo et al., 2023). Technological advancements are 

critical to revitalizing Nigerian sericulture. Recent 

developments in biotechnology, such as genetic 

modifications of silkworms and the creation of 

disease-resistant mulberry varieties, offer solutions to 

enhance silk yield and quality (Nguyen et al., 2021). 

Furthermore, automation and mechanization can 

significantly reduce labor costs and improve 

production efficiency, while information technology 

can facilitate better farm management (Kumar et al., 

2022). These innovations are essential for 

modernizing the industry. Environmental 

sustainability is also a key consideration for the revival 

of sericulture in Nigeria. Traditional sericulture 

practices can lead to deforestation and soil degradation 

due to extensive mulberry cultivation (Adedokun et 

al., 2023). Adopting sustainable practices, such as 

organic farming and integrated pest management, can 

mitigate these environmental impacts. Additionally, 

utilizing waste from silk production for biogas and 

composting can enhance the overall sustainability of 

the industry (Adebayo et al., 2022). Combining 

technology with sustainability presents a viable 

pathway for revitalizing Nigerian sericulture. By 

integrating modern technological innovations with 

environmentally friendly practices, the industry can 

achieve both increased productivity and reduced 

environmental impact (Oluwaseun et al., 2023). 

Supportive policies, investment in research and 

development, and effective training programs are 

crucial to promote this integrated approach and ensure 

the industry's long-term viability (Ibrahim et al., 

2023). This balanced strategy is essential for 

harnessing the full potential of Nigerian sericulture 

and contributing to the global silk market. 

 

Technological Advancements in Sericulture 

Modern Techniques in Mulberry Cultivation: 

Mulberry cultivation is critical for sericulture, as the 

leaves of the mulberry tree are the primary food source 

for silkworms. Recent advancements in mulberry 

cultivation techniques have significantly improved 

both yield and quality. Innovations include the 

development of high-yielding and disease-resistant 

mulberry varieties through selective breeding and 

genetic modification (Singh et al., 2023). Precision 

agriculture technologies, such as remote sensing and 

soil moisture sensors, are now used to optimize 

irrigation and fertilization, leading to more efficient 

resource use and increased crop productivity (Patel et 

al., 2022). Additionally, the integration of sustainable 

practices such as organic mulberry cultivation and 

agroforestry has been shown to enhance soil health 

and reduce environmental impact (Mishra et al., 

2024). 

 

Biotechnology in Silkworm Breeding and Disease 

Management: Biotechnology has revolutionized 

silkworm breeding and disease management. Genetic 

engineering techniques have enabled the development 

of silkworm strains with improved traits, such as 

higher silk yield, resistance to diseases, and 

adaptability to varying environmental conditions (Li et 

al., 2022). The application of CRISPR/Cas9 gene-

editing technology has been particularly impactful, 

allowing for precise modifications to silkworm 

genomes to enhance desirable characteristics (Zhang 

et al., 2023). In terms of disease management, 

biotechnological approaches include the use of 

microbial agents and vaccines to control common 

silkworm diseases such as nuclear polyhedrosis virus 

(NPV) and baculovirus infections (Kumar et al., 

2022). These advances contribute to more resilient and 

productive silkworm populations. 

 

Automation and Mechanization in Silk Production: 

The integration of automation and mechanization in 

silk production has significantly improved efficiency 

and reduced labor costs. Automated systems for 

feeding, monitoring, and managing silkworms have 

streamlined the rearing process, while mechanized 

reeling machines have enhanced the efficiency of silk 

extraction (Reddy et al., 2023). Advanced 

technologies such as robotics and artificial intelligence 

are increasingly being applied to optimize production 

processes, monitor environmental conditions, and 

manage silk quality (Lee et al., 2024). Automation not 

only reduces the reliance on manual labor but also 

ensures more consistent and higher-quality silk 
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production. Additionally, data analytics and IoT 

(Internet of Things) technologies are being utilized to 

provide real-time insights into sericulture operations, 

allowing for better decision-making and process 

optimization (Patel et al., 2023). 

 

Environmental Sustainability in Sericulture 

Impact of Traditional Sericulture Practices on the 

Environment: Traditional sericulture practices have 

historically contributed to environmental degradation, 

including deforestation and soil erosion. Extensive 

cultivation of mulberry trees, necessary for silkworm 

feed, often leads to deforestation, which disrupts local 

ecosystems and biodiversity (Adedokun et al., 2023). 

Additionally, traditional farming methods frequently 

involve heavy use of chemical fertilizers and 

pesticides, which can result in soil degradation and 

water pollution. These practices contribute to the 

accumulation of harmful substances in the soil and 

waterways, affecting both terrestrial and aquatic life 

(Ogunniyi et al., 2022). The environmental footprint 

of traditional sericulture highlights the need for more 

sustainable approaches to minimize negative impacts. 

 

Sustainable Farming Practices for Mulberry and 

Silkworm Cultivation: To address the environmental 

challenges posed by traditional practices, sustainable 

farming methods have been developed for mulberry 

and silkworm cultivation. Integrated pest management 

(IPM) techniques are increasingly adopted to reduce 

reliance on chemical pesticides by using biological 

control agents and cultural practices to manage pests 

effectively (Nair et al., 2023). Organic mulberry 

cultivation methods emphasize the use of natural 

fertilizers and pest control strategies, reducing 

environmental pollution and improving soil health 

(Mishra et al., 2024). Agroforestry systems, which 

combine mulberry cultivation with other trees and 

crops, promote biodiversity, enhance soil fertility, and 

mitigate erosion (Kumar et al., 2022). These 

sustainable practices contribute to the overall health of 

the ecosystem while supporting productive sericulture. 

 

Role of Organic and Eco-Friendly Methods in 

Sericulture: Organic and eco-friendly methods play a 

crucial role in promoting environmental sustainability 

in sericulture. Organic sericulture focuses on 

minimizing the use of synthetic chemicals, opting 

instead for natural inputs and processes that maintain 

ecological balance (Adams et al., 2023). Techniques 

such as composting, vermiculture, and biopesticides 

are used to enhance soil fertility and manage pests 

without harming the environment. Additionally, the 

adoption of eco-friendly practices, such as recycling 

silk production waste for biogas or compost, helps in 

reducing waste and promoting resource efficiency 

(Adebayo et al., 2022). These methods not only 

improve the sustainability of sericulture but also align 

with global environmental conservation goals, 

contributing to a more sustainable agricultural system. 

 

Interplay Between Technology and Environmental 

Conservation 

Case Studies of Recent Successful Integration of 

Technology and Sustainability in Sericulture 

Recent advancements have demonstrated successful 

integration of technology and sustainability in 

sericulture. For instance, the implementation of 

precision agriculture technologies in China has 

optimized water and nutrient management for 

mulberry cultivation, resulting in reduced resource use 

and increased crop yields (Zhang et al., 2022). In 

India, the development of disease-resistant silkworm 

strains through genetic engineering has minimized 

pesticide use and improved silk quality, contributing 

to more sustainable production practices (Reddy et al., 

2023). Another notable example is the use of 

automated monitoring systems in Japan that track 

environmental conditions and silkworm health, 

leading to enhanced management practices and 

reduced environmental impact (Takahashi et al., 

2024). These case studies illustrate how technology 

can drive sustainability in sericulture by improving 

efficiency and reducing environmental footprints. 

 

Potential Benefits and Challenges of Adopting New 

Technologies: The adoption of new technologies in 

sericulture offers several benefits, including increased 

productivity, improved resource management, and 

reduced environmental impact. For example, the use 

of biotechnology for breeding disease-resistant 

silkworms can lead to lower pesticide usage and 

higher silk yields (Li et al., 2022). Automation and 

mechanization in silk production can enhance 

efficiency, reduce labor costs, and minimize waste 

(Kumar et al., 2022). However, the integration of these 

technologies also presents challenges. High initial 

costs and the need for specialized knowledge can be 

barriers to adoption, particularly for small-scale 

farmers (Lee et al., 2023). Additionally, there may be 

concerns about the long-term environmental impacts 

of some technologies and the need for ongoing 

research to ensure that they are truly sustainable (Patel 

et al., 2024). Balancing the benefits and challenges is 

crucial for successful technology integration in 

sericulture. 

 

Government Policies and Support for Sustainable 

Sericulture: Government policies play a crucial role in 

shaping the sericulture industry, influencing its 

sustainability and growth. In several countries, 

including India and China, the government provides 
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subsidies and support for sericulture through various 

schemes aimed at enhancing production and quality 

(Basu et al., 2023). For instance, in India, the Central 

Silk Board administers programs to support mulberry 

cultivation, silkworm rearing, and silk processing, 

with a focus on improving the livelihoods of 

sericulturists (Srinivasan et al., 2022). In China, the 

government’s policies include financial incentives for 

technological upgrades and research initiatives that 

promote sustainable practices (Wang et al., 2023). 

However, many countries, including Nigeria, have 

limited or outdated policies that fail to address the 

modern needs of the industry, such as environmental 

sustainability and technological innovation (Ogunniyi 

et al., 2021). Comprehensive analysis of these policies 

is essential to identify gaps and areas for improvement 

to foster a more sustainable sericulture sector. 

 

Recent policy recommendations aim to address the 

environmental and economic challenges faced by the 

sericulture industry. In India, there has been a push 

towards integrating sustainable practices into 

government policies, including incentives for organic 

sericulture and research into environmentally friendly 

pest management (Reddy et al., 2023). Similarly, the 

European Union has introduced regulations 

encouraging sustainable agricultural practices, which 

include support for research and development in 

sericulture that minimizes environmental impact 

(European Commission, 2024). Policy changes often 

involve increasing financial support for sustainable 

technologies, promoting the adoption of integrated 

pest management (IPM) strategies, and providing 

training for sericulturists on sustainable practices (Jain 

et al., 2023). These recommendations reflect a 

growing recognition of the need for sustainability in 

sericulture and aim to align industry practices with 

broader environmental goals. 

 

Public and private partnerships are vital in advancing 

innovation and sustainability in sericulture. 

Collaborative efforts between governments, research 

institutions, and private enterprises can accelerate the 

development and adoption of new technologies and 

sustainable practices (Smith et al., 2023). For 

example, partnerships in India have led to the 

development of disease-resistant silkworm varieties 

and improved mulberry cultivation techniques through 

joint research and funding initiatives (Singh et al., 

2022). In China, government and private sector 

collaborations have facilitated the introduction of 

advanced automation technologies in silk production, 

enhancing both efficiency and sustainability (Wang et 

al., 2023). These partnerships leverage resources and 

expertise from various sectors to address the 

challenges faced by the sericulture industry, driving 

innovation and fostering a more sustainable future for 

the sector. 

 

Pathways to Industry Revival: Strategic 

Recommendations for Integrating Technology and 

Sustainability: To revitalize the sericulture industry, 

integrating technology with sustainable practices is 

essential. Strategic recommendations include: 

1. Investment in Research and Development (R 

and D): Governments and private sector stakeholders 

should increase funding for R and D focused on 

developing disease-resistant silkworm strains, 

sustainable mulberry cultivation methods, and 

advanced silk processing technologies (Li et al., 2022; 

Zhang et al., 2022). Collaborative research efforts can 

drive innovation and address current challenges in the 

industry. 

2. Adoption of Precision Agriculture: 

Implementing precision agriculture technologies, such 

as remote sensing and GPS-guided systems, can 

optimize water and nutrient use in mulberry 

cultivation, reducing resource wastage and 

environmental impact (Patel et al., 2023). These 

technologies also enable real-time monitoring and 

management of sericulture operations. 

3. Promotion of Sustainable Practices: 

Encouraging the use of organic farming methods and 

integrated pest management (IPM) can enhance 

environmental sustainability. Policies should provide 

incentives for sericulturists to adopt these practices 

and reduce reliance on chemical inputs (Reddy et al., 

2023; Nair et al., 2023). 

4. Strengthening Supply Chain Management: 

Utilizing automation and data analytics to streamline 

silk production processes can improve efficiency and 

reduce waste. Investments in mechanization for silk 

reeling and processing should be prioritized to 

modernize the industry (Kumar et al., 2022). 

 

Long-Term Goals for a Sustainable and 

Technologically Advanced Sericulture Industry: 

Long-term goals for achieving a sustainable and 

technologically advanced sericulture industry include: 

1. Achieving Zero-Waste Production: 

Developing and implementing technologies to recycle 

silk production by-products and reduce waste to a 

minimum. This includes exploring biotechnological 

solutions for waste management (Adebayo et al., 

2022). 

2. Enhancing Industry Resilience: Building 

resilience to climate change by developing silkworm 

strains and mulberry varieties that can withstand 

environmental stressors. This involves investing in 

climate-smart agriculture practices and technologies 

(Mishra et al., 2024). 
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3. Fostering Global Competitiveness: 

Positioning the sericulture industry to compete 

globally by adopting cutting-edge technologies and 

sustainable practices that meet international standards. 

This includes certification programs and adherence to 

global sustainability frameworks (Adams et al., 2023). 

4. Promoting Education and Training: 

Establishing training programs for sericulturists on 

advanced technologies and sustainable practices. This 

goal aims to enhance skills and knowledge within the 

industry, ensuring that stakeholders are equipped to 

implement and benefit from new innovations (Smith 

et al., 2023). 

 

Action Plan for Stakeholders: Farmers: 

o Adopt Sustainable Practices: 

Transition to organic and integrated pest management 

systems to minimize environmental impact and 

improve soil health (Mishra et al., 2024). 

o Invest in Technology: Upgrade to 

precision agriculture tools and automated systems for 

more efficient mulberry cultivation and silk 

production (Patel et al., 2023). 

o Participate in Training Programs: 

Engage in educational opportunities to learn about 

new technologies and sustainable practices (Smith et 

al., 2023). 

2. Government: 

o Develop Supportive Policies: 

Implement and update policies that promote RandD, 

provide subsidies for sustainable practices, and 

support technological advancements (Basu et al., 

2023; Srinivasan et al., 2022). 

o Foster Public-Private Partnerships: 

Facilitate collaborations between government, 

research institutions, and industry players to drive 

innovation and sustainability (Lee et al., 2023). 

o Monitor and Evaluate: Regularly 

assess the impact of policies and programs to ensure 

they effectively support the industry's goals (Jain et 

al., 2023). 

3. Industry Players: 

o Invest in R and D and Technology: 

Allocate resources to develop and implement new 

technologies and sustainable practices in sericulture 

(Li et al., 2022). 

o Promote Industry Standards: 

Establish and adhere to standards for sustainability and 

technology use, ensuring high-quality and 

environmentally friendly silk production (Wang et al., 

2023). 

o Engage in Advocacy: Advocate for 

policy changes and support initiatives that promote 

industry growth and sustainability (Adams et al., 

2023). 

 

Conclusion: The revitalization of Nigeria's sericulture 

industry presents a compelling opportunity for 

economic growth and environmental sustainability. 

This review emphasizes the importance of integrating 

modern technology with sustainable practices to 

rejuvenate the sector. Technological advancements 

such as precision agriculture, biotechnology, and 

automation have demonstrated their effectiveness in 

improving productivity, resource management, and 

silk quality globally. These innovations are essential 

for advancing Nigeria's sericulture industry. However, 

significant challenges persist, including outdated 

policies, limited technology adoption, and insufficient 

support for sustainable practices. Addressing these 

issues requires a strategic approach that includes 

increased investment in research and development, 

adoption of precision agriculture for efficient resource 

use, and promotion of sustainable farming methods to 

reduce environmental impact. Long-term goals for 

Nigerian sericulture should focus on achieving zero-

waste production, enhancing resilience to climate 

change, and boosting global competitiveness. 

Effective public-private partnerships and supportive 

government policies are crucial for driving 

technological advancements and ensuring their 

successful implementation. Collaboration among all 

stakeholders—farmers, government agencies, and 

industry players—is necessary for achieving these 

objectives. This includes crafting policies that 

incentivize technological adoption and sustainability, 

investing in education and training for sericulturists, 

and fostering industry partnerships. In conclusion, 

strategic investment and continued research are vital 

for unlocking the full potential of Nigeria's sericulture 

industry. By addressing current challenges and 

embracing innovative practices, Nigeria can develop a 

robust, sustainable, and technologically advanced 

sericulture sector that will significantly contribute to 

economic development and environmental 

preservation. 
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