Horizon ‘ Journal of Humanity and

Volume 5, Issue 1 | 2026
ISSN: 2835-3064

Article

Artificial Intelligence

https:/[univerpubl.com/index.php/horizon

Effective Management of the Sericulture Industry Based on
Artificial Intelligence

Aliyeva Nadirakhon Abdumalikovna!

1.  PhD, Associate Professor, Department of Trade, TSUE

Citation: Abdumalikovna A. N.

Effective =~ Management of the
Sericulture  Industry Based on
Artificial  Intelligence. Horizon:

Journal of Humanity and Artificial
Intelligence 2026, 5(1), 62-65.

Received: 20t Feb 2026
Revised: 12t Mar 2026
Accepted: 21+t Apr 2026
Published: 19" May 2026

Copyright: © 2026 by the authors.

Submitted for open  access
publication under the terms and
conditions of the  Creative

Commons Attribution (CC BY)
license
(https://creativecommons.org/lice
nses/by/4.0/)

Abstract: The sericulture industry remains one of the most significant agro-industrial sectors in
many developing countries, contributing to rural employment, export revenues, and sustainable
agricultural practices. However, the sector continues to face structural inefficiencies, including low
productivity, high susceptibility to environmental changes, disease outbreaks, and limited
integration of modern technologies. In this context, artificial intelligence (AI) emerges as a
transformative tool capable of revolutionizing traditional sericulture systems through data-driven
decision-making, automation, and predictive analytics.

This study investigates the role of Al in improving the efficiency of sericulture management and
proposes an integrated framework that covers the entire value chain —from mulberry cultivation to
cocoon processing and supply chain optimization. The research applies a combination of system
analysis, comparative evaluation, and economic modeling to assess the effectiveness of Al-driven
solutions. The findings indicate that Al implementation significantly enhances productivity, reduces
operational costs, minimizes risks, and improves sustainability. The paper contributes to the
theoretical and practical development of smart sericulture and provides recommendations for
policymakers and industry stakeholders.

Keywords: Artificial Intelligence, Sericulture, Smart Agriculture, Digital Transformation,
Innovation Management, Efficiency Optimization.

1. Introduction

Sericulture, defined as the cultivation of silkworms for silk production, represents a
complex agro-biological system that requires precise coordination between environmental
conditions, biological processes, and human management. Historically, the industry has
relied heavily on manual labor and traditional knowledge systems. While these
approaches have sustained production for centuries, they are increasingly inadequate in
addressing modern challenges such as climate variability, resource constraints, and global
competition [1].

In countries like China, India, and Uzbekistan, sericulture plays a vital role in rural
development and employment generation. However, the sector suffers from several
persistent issues: low productivity per unit area, inefficient resource utilization, lack of
real-time monitoring, and vulnerability to diseases affecting silkworms and mulberry
plants. These challenges necessitate the adoption of advanced technologies that can
enhance decision-making and operational efficiency [2].

Artificial intelligence has emerged as a key driver of innovation in agriculture,
enabling the transition from traditional practices to precision farming. Al technologies —
including machine learning, computer vision, and Internet of Things (IoT) systems —offer
new possibilities for monitoring, prediction, and automation. In sericulture, Al can be
applied to optimize mulberry cultivation, improve silkworm health management,
automate cocoon grading, and enhance supply chain efficiency [3].
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The objective of this research is to develop a comprehensive Al-based management
model for the sericulture industry and to evaluate its economic and operational
effectiveness. The study also aims to identify the key barriers to implementation and
propose policy measures to support digital transformation in the sector [4].

Literature Review

The integration of artificial intelligence into agricultural systems has been widely
studied in recent years, with significant attention given to precision agriculture, smart
farming, and digital ecosystems. Reports by Food and Agriculture Organization
emphasize that digital technologies are essential for improving agricultural productivity
and sustainability [5].

Machine learning models have been successfully applied in crop yield prediction, soil
analysis, pest detection, and irrigation management. Similarly, computer vision
technologies have enabled automated plant disease detection through image recognition
systems. These advancements have significantly improved efficiency in crop-based
agriculture.

In the context of sericulture, research remains relatively limited but is gradually
expanding. Existing studies have explored environmental monitoring systems for
silkworm rearing houses, where sensors are used to maintain optimal temperature and
humidity levels. Other studies have focused on the application of image processing
techniques to evaluate cocoon quality and detect defects [6].

Despite these advancements, most research efforts are fragmented and focus on
specific stages of production. There is a lack of integrated models that combine multiple
Al technologies into a unified management system. Furthermore, limited attention has
been given to the economic evaluation of Al adoption in sericulture, particularly in
developing countries [7] .

This study addresses these gaps by proposing a holistic Al-based management
framework and conducting a comprehensive analysis of its economic and operational
impacts.

Research methodology

The research methodology is based on a multidisciplinary approach that combines
qualitative and quantitative analysis. The study employs system analysis to examine the
structure of the sericulture industry, identifying key processes and inefficiencies.
Comparative analysis is used to evaluate the differences between traditional and Al-based
management systems.

The proposed Al-based framework is developed through conceptual modeling,
integrating various technologies across the sericulture value chain. Additionally, an
economic efficiency model is constructed to assess the financial impact of Al
implementation. The research process includes the following steps:identification of key
stages in sericulture production, analysis of existing challenges and inefficiencies, design
of ai-based solutions for each stage, evaluation of expected outcomes using analytical
models.

Results and Discussion

The proposed framework consists of four interconnected modules that correspond to
the main stages of the sericulture value chain.Mulberry leaves serve as the primary feed
for silkworms, making their quality and availability critical for successful sericulture [8].
Al technologies can optimize mulberry cultivation through soil analysis, weather
forecasting, and yield prediction. Machine learning algorithms can analyze historical data
on soil composition, climate conditions, and crop performance to provide
recommendations for fertilization, irrigation, and planting schedules. IoT sensors can
continuously monitor soil moisture and nutrient levels, enabling precision agriculture
practices [9].

Silkworm Rearing Optimization. Silkworms are highly sensitive to environmental
conditions, particularly temperature and humidity. Al-powered monitoring systems can
maintain optimal conditions by automatically adjusting ventilation, heating, and humidity
levels. Computer vision technologies can be used to monitor silkworm behavior and detect
early signs of disease. By analyzing images and video data, Al systems can identify
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abnormalities and alert farmers in real time, reducing mortality rates.

Cocoon Quality Assessment. Cocoon quality is a key determinant of silk yield and
market value. Traditional grading methods are often subjective and inconsistent. Al-based
image processing systems can evaluate cocoon size, shape, and texture with high accuracy.
Automated sorting systems can classify cocoons based on quality parameters, ensuring
uniformity and improving market competitiveness [10].

Supply Chain Optimization. Al can enhance the efficiency of the sericulture supply
chain by improving demand forecasting, inventory management, and logistics. Predictive
analytics can estimate market demand based on historical trends and external factors,
enabling better production planning. Optimization algorithms can reduce transportation
costs and minimize delays, ensuring timely delivery of raw materials and finished
products.

The implementation of AI technologies in sericulture is expected to generate
significant improvements in productivity, efficiency, and sustainability. First, productivity
gains are achieved through optimized environmental conditions and early disease
detection. Studies indicate that cocoon yield can increase by up to 30% when Al-based
monitoring systems are used. Second, resource efficiency is enhanced through precision
agriculture techniques. Water usage can be reduced by approximately 20-25%, while feed
efficiency improves due to better mulberry quality [11].

Third, Al reduces operational risks by enabling predictive decision-making. Farmers
can anticipate potential problems and take preventive measures, reducing losses.
However, several challenges must be addressed. The high cost of Al technologies may limit
adoption, particularly among small-scale farmers. Additionally, there is a need for training
programs to develop digital skills and technical expertise.

Economic Efficiency Analysis. The economic impact of Al implementation can be
evaluated using a cost-benefit approach. Increased revenue results from higher
productivity and improved product quality, while cost savings are achieved through
resource optimization and automation. This model demonstrates that the efficiency of Al
adoption increases as the gap between revenue and cost widens. Empirical estimates
suggest that return on investment (ROI) can be achieved within 2-3 years under favorable
conditions [12].

Policy Implications. Government support is essential for the successful
implementation of Al in sericulture. Policy measures should include financial incentives,
infrastructure development, and capacity-building programs. Countries such as China
have demonstrated the effectiveness of integrating advanced technologies into traditional
industries. Similar approaches can be adopted in other sericulture-producing regions.

Empirical Analysis of Al-Based Sericulture Management: Evidence from China. China
represents the most advanced and large-scale model of sericulture development in the
world, making it an ideal case for empirical analysis of artificial intelligence (AI)
integration in this sector. As the leading global producer of silk, China has successfully
transformed traditional sericulture into a technologically advanced, data-driven industry.
This transformation provides valuable insights into the economic and operational impact
of Al adoption [13].

One of the most significant developments in China’s sericulture sector is the
introduction of Al-based automated systems, often referred to as “unmanned sericulture.”
These systems integrate machine learning, computer vision, and Internet of Things (IoT)
technologies to monitor and control the entire production process. Environmental
conditions such as temperature, humidity, and air quality are continuously regulated using
sensor-based systems, ensuring optimal conditions for silkworm growth.

Empirical evidence indicates that the adoption of Al technologies in China has led to
substantial improvements in productivity. In certain pilot regions, cocoon production has
increased by up to 15-20 times compared to traditional methods. This dramatic growth can
be explained through the enhancement of the technological coefficient in the production
function, as well as the reduction of biological and environmental uncertainties.

From an economic perspective, the impact of Al can be analyzed using the extended
production function introduced earlier. The increase in output is primarily driven by the
rise in the Al integration parameter, which positively affects overall productivity. At the
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same time, Al contributes to cost optimization by reducing labor intensity and minimizing
resource waste. Automated feeding systems, precise environmental control, and early
disease detection significantly decrease variable costs, particularly those related to labor
and material inputs [14].

In addition to productivity gains, Al implementation in China has led to a structural
transformation of the sericulture industry. Traditionally, the sector was highly labor-
intensive, relying on manual processes and empirical knowledge. However, the
introduction of Al technologies has shifted the industry toward a technology-intensive
model, where data analysis and automation play a central role. This transition is reflected
in the increased importance of capital and technological inputs relative to labor.

Another critical effect of Al adoption is the reduction of production risks. Sericulture
is inherently vulnerable to environmental fluctuations and disease outbreaks, which can
cause significant losses. Al systems mitigate these risks by enabling real-time monitoring
and predictive analytics. For example, machine learning algorithms can forecast potential
disease outbreaks based on environmental data, allowing for timely intervention. As a
result, the variability of output decreases, leading to more stable and predictable
production outcomes.

Furthermore, China has successfully integrated Al technologies into the broader
sericulture value chain, including processing and marketing. Advanced image recognition
systems are used for cocoon quality assessment, ensuring consistency and improving
market value. In addition, predictive analytics tools support demand forecasting and
supply chain optimization, reducing inefficiencies and enhancing competitiveness in
global markets [15].

The economic benefits of Al adoption are also evident at the macroeconomic level.
Increased productivity and improved product quality contribute to higher export revenues
and stronger global market positioning. At the same time, the development of high-tech
sericulture systems cTuMyanMpyeT WMHHOBAIJMOHHYIO aKTMBHOCTb I CIIOCOOCTByeT
JpopMMpoBaHUIO arpOUHAYCTPUAABHBIX KAACTEPOB.

However, the Chinese experience also highlights certain challenges associated with
Al implementation. High initial investment costs and the need for technical expertise may
limit the accessibility of these technologies, particularly for small-scale producers.
Nevertheless, government support, including subsidies, training programs, and
infrastructure development, has played a crucial role in facilitating the adoption of Al in
the sector.

In conclusion, the case of China demonstrates that artificial intelligence can
significantly enhance the efficiency, sustainability, and competitiveness of the sericulture
industry. The empirical evidence confirms that Al is not only a technological innovation
but also a key economic factor that drives productivity growth, cost reduction, and
structural transformation. These findings provide a strong foundation for applying similar
approaches in other sericulture-producing countries.

Conclusions and proposals

This study has demonstrated that the integration of artificial intelligence (AI) into the
sericulture industry represents a transformative approach to improving efficiency,
productivity, and sustainability. By analyzing the full value chain—from mulberry
cultivation to silkworm rearing, cocoon processing, and supply chain management —the
research confirms that Al technologies enable a shift from traditional, labor-intensive
practices to data-driven and technology-oriented management systems.

The proposed Al-based management framework highlights the critical role of
machine learning, computer vision, and Internet of Things (IoT) technologies in optimizing
production processes. These tools significantly enhance environmental control, enable
early disease detection, and improve resource allocation. As a result, Al adoption leads to
measurable outcomes, including increased cocoon yield, reduced operational costs, and
improved product quality.

The empirical analysis based on the experience of China provides strong practical
evidence of the effectiveness of Al implementation. The results show that large-scale
adoption of AI technologies can lead to substantial productivity gains, structural
transformation of the industry, and improved competitiveness in global markets. China’s
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transition toward automated and “unmanned” sericulture systems illustrates the potential
of digital technologies to revolutionize traditional agricultural sectors.

Despite these advantages, the study also identifies several challenges associated with
Al adoption, including high initial investment costs, limited technical expertise, and
infrastructure constraints. Addressing these barriers requires coordinated efforts from
governments, research institutions, and industry stakeholders. Policy measures such as
financial incentives, capacity-building programs, and the development of innovation
clusters are essential to facilitate the digital transformation of the sericulture sector.

In conclusion, artificial intelligence should be considered a strategic driver of
innovation and economic growth in the sericulture industry. The integration of Al
technologies not only enhances operational efficiency but also supports the long-term
sustainability and competitiveness of the sector. Future research should focus on empirical
validation using primary data, the development of region-specific models, and the
exploration of advanced Al applications, such as digital twins and autonomous production
systems.
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