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Sericulture, the cultivation of silkworms for silk production, is a traditional agro-industry
critical to rural livelihoods and the global textile economy. Despite its economic
significance, conventional sericulture faces challenges such as environmental variability,
disease outbreaks, labour-intensive practices, and inconsistent cocoon quality. The integration
of the Internet of Things (loT) presents transformative opportunities for modernizing silk
farming. 10T enables real-time monitoring and control of key environmental parameters such
as temperature, humidity, and light, which are crucial for optimal silkworm growth.
Furthermore, loT-based imaging and analytics facilitate early disease detection, automated
cocoon quality assessment, and precise feed management. Smart rearing houses, incubators,
and data-driven decision systems reduce labour dependency, enhance productivity, and
improve silk quality. Challenges such as high initial costs, connectivity issues, and limited
technical expertise remain, but ongoing research and affordable technology solutions are
bridging these gaps. This article reviews recent developments in loT-enabled sericulture,
highlights practical applications, and discusses future prospects for sustainable, precision silk
farming.
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Introduction

Sericulture the practice of raising silkworms to produce silk has been a traditional agricultural
activity for centuries. India alone contributes significantly to global silk production and rural
livelihoods. However, despite its socio-economic importance, sericulture faces persistent
challenges such as variable environmental conditions, disease outbreaks, labour intensity, and
inconsistent cocoon quality that limit productivity and profitability. In recent years, the
Internet of Things (IoT) a network of connected sensors, devices, and cloud-enabled analytics
has emerged as a force multiplier for precision agriculture. While IoT’s role in mainstream
farming is well-studied, its adoption within sericulture is now gaining attention as smart
sericulture or precision sericulture that combines automation, real-time sensing, and data
analytics to modernize silk farming practices.

0T in Sericulture

At its core, loT refers to interconnected physical objects equipped with sensors and
communication capabilities that collect and transmit data over the internet for monitoring,
control, and automation. In agriculture, 10T systems have enabled smart irrigation, climate
control, crop health monitoring, and resource optimization, profoundly improving yields and
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sustainability. In sericulture, 10T technologies enable the real-time monitoring of
environmental conditions such as temperature, humidity, and light which are crucial for
healthy silkworm development and high-quality cocoon production. Automation and data
analytics further support decision-making, reduce labour dependence, and introduce process
precision previously unattainable through manual operations alone.

Key loT Applications in Sericulture

1. Smart Environmental Monitoring and Control

Silkworms are highly sensitive to temperature and humidity during different stages of
growth. Traditional rearing houses often lack consistent climate regulation, leading to stress,
slowed growth, or loss of livestock. loT sensors that measure temperature, relative humidity,
and light intensity can transmit real-time data to dashboards or mobile apps, enabling farmers
to monitor conditions continuously and adjust rearing house environments automatically. For
example, loT-enabled climate control systems can turn on heaters, cooling fans, misters, or
shades based on sensor feedback, ensuring optimal conditions for each phase of silkworm
growth. Such precision can significantly reduce mortality rates and improve cocoon weight
and silk quality.

2. Disease Detection and Health Monitoring

Disease outbreaks in silkworm populations, such as grasserie or flacherie, can decimate
yields if not detected early. By integrating 10T with imaging sensors and machine learning
algorithms, farms can monitor silkworm health indicators such as movement, feeding
behaviour, and physical appearance. Recent research shows that 10T coupled with image
processing can automate disease detection and cocoon quality assessment, reduce loss and
enable timely interventions. Automated systems can flag anomalies and alert farmers,
minimizing the need for routine manual inspections.

3. Smart Rearing Houses and Incubators

loT can transform traditional rearing houses into smart ecosystems. A notable example is
smart incubators equipped with environmental and motion sensors that continuously monitor
brood conditions. These devices send alerts if parameters drift outside acceptable ranges,
helping farmers intervene immediately. Smart incubators not only enhance consistency but
also enable remote management through cloud connectivity, meaning farmers can monitor
operations via smartphones or computers from anywhere.

4. Precision Leaf Management for Silkworm Feed

Mulberry leaves are the primary food for silkworms, and leaf quality directly influences silk
yield and quality. 10T solutions integrated in mulberry plantations can monitor soil moisture,
leaf nutrient status, and crop health to ensure an optimal feed supply. Sensors in the fields can
trigger irrigation systems when soil moisture drops below thresholds and alert farmers about
pest infestations or nutritional deficiencies, thereby aligning mulberry quality with silkworm
dietary needs.

5. Automated Data Capture and Analytics

Collecting data over time allows farmers to analyze patterns and predict outcomes. loT
platforms store sensor data in the cloud, where advanced analytics and dashboards help
farmers make data-driven decisions. For instance, historical data on temperature and
humidity fluctuations correlated with cocoon yields can help refine rearing schedules,
improve resource allocation, and even forecast future yields under given environmental
conditions.

6. Integrated Systems with Al and Forecasting

loT serves as the backbone for higher-level integrations with Artificial Intelligence (Al) and
predictive modelling. Recent research highlights the potential of Al in disease forecasting,
yield prediction, and advanced pest management, using data from loT sensors and imaging.
Such integrated systems not only automate routine tasks but can also anticipate problems
before they occur. A combined loT-Al approach could, for example, analyse subtle changes
in environmental data to prevent disease outbreaks or recommend harvesting times for
optimal silk quality.
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Benefits of 10T Adoption in Sericulture

1. Enhanced Productivity and Quality

Real-time environmental monitoring and automated control lead to better silkworm health,
reduced mortality, and more consistent cocoon quality, ultimately improving silk yields.

2. Reduced Labour and Traditional Burden

loT systems minimize manual labour cycles such as checking conditions multiple times a
day, freeing up farmers to focus on strategic tasks.

3. Data-Driven Decision Making

With continuous data streams and analytics, farmers can make informed choices about
feeding, climate control, harvesting times, and resource usage.

4. Rural Economic Uplift

By modernizing traditional sericulture, 10T enables rural communities to adopt high-value
agricultural practices, increase incomes, and integrate into broader smart agriculture
ecosystems.

Challenges in 10T Adoption

Despite its promising benefits, 10T adoption in sericulture is not without hurdles:

> High Initial Costs: Sensor installations, connectivity infrastructure, and platform
subscriptions can be expensive for smallholder farmers.

> Limited Digital Literacy: Many traditional silk farmers may lack the technical skills to
operate 10T systems effectively.

> Connectivity Constraints: Reliable internet access in rural areas remains a challenge for
uninterrupted IoT functionality.

> Data Management: Ensuring interoperability, privacy, and effective use of the generated
data requires scalable platforms and training.

Addressing these challenges through policy support, extension services, and affordable

technology solutions is imperative for widespread 10T adoption.

Future Prospects and Global Trends

The future of 10T in sericulture lies in integrated ecosystems where devices, analytics, Al,
drones, and blockchain work together to streamline operations end-to-end. For example:

> Blockchain-enabled traceability for silk supply chains.

> Drone-assisted monitoring of large mulberry plantations.

> Edge computing for real-time local decisions without constant internet access.

Emerging research on precision sericulture envisions a data-rich, sustainable, automated silk
farming industry that is resilient to climate variability and better aligned with global
sustainability goals.

Conclusion

loT has the potential to revolutionize sericulture by transforming traditional silk farming into
a smart, efficient, and sustainable enterprise. Through real-time sensing, automation, data
analytics, and integration with advanced technologies like Al, sericulturists can achieve
higher yields, better quality, and improved livelihoods. As adoption barriers are addressed
through cost-effective solutions and capacity building, 10T is poised to become an essential
tool for the future of silk production bridging tradition with the power of digital innovation.
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