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Abstract 

Climate change is emerging as a critical factor affecting agriculture and sericulture industries 

worldwide. Rising global temperatures, shifting rainfall patterns, and the growing frequency of 

extreme weather events present ever challenges to the growth and productivity of silkworms (Bombyx 

mori L.). Silkworms are extremely sensitive to environmental conditions like temperature, humidity, 

and photoperiod, all altered by climate change. Higher temperatures can accelerate silkworm 

metabolism, reduce silk yield, and increase susceptibility to diseases, and lead to developmental 

abnormalities. In addition, changes in rainfall patterns and shifts in soil moisture affect the growth 

and nutritional quality of mulberry’s plant (Morus sp.), the primary food source for silkworms. As a 

result, poor-quality mulberry leaves led to reduced silkworm health and lower silk output. Increased 

disease incidence, pest pressure, and water scarcity further compounded by climate variability will 

continue to threaten the sustainability of the sericulture industry. However, recent research highlights 

adaptive strategies, such as breeding climate-resilient silkworm varieties thereby improving mulberry 

cultivation practices, implementing integrated pest management (IPM) and using controlled rearing 

environments as potential mitigations. This abstract summarizes the critical effects of climate change 

on silkworm biology, mulberry plantations, and silk production while also emphasizing the need for 

continued research, innovation, and policy intervention to secure the future of the sericulture industry 

in a rapidly changing climate. 
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INTRODUCTION 

Sericulture has been an integral part of human 

history for thousands of years with the domesticated 

silkworm, Bombyx mori L. being a key player in silk 

production. The silk industry holds economic 

significance, particularly in countries like China, 

India, and Japan. Silk, a protein fiber with many layers 

of sericin and fibroin is produced by silkworms as 

they spin their cocoons. The quality and quantity of 

silk produced depend on a variety of factors, including 

the health of the silkworm The environmental 

conditions in which it is reared closely influence it [1]. 

Climate change is driven by anthropogenic activities, 

such as deforestation, industrial emissions, and land 

use changes that are causing global temperatures to 

rise. As a result, ecosystems across the globe are 

undergoing drastic changes. These shifts can 

profoundly affect the life cycle of silkworms, their 

physiological responses, and ultimately their ability to 

produce silk. This article aims to discuss the effects of 



 

 

Silkworm Growth and Silk Yield under Changing Climatic Conditions                                          Susikaran et al. 

 

 

© STM Journals 2024. All Rights Reserved 2  
 

climate change on silkworm growth and productivity using scientific data and insights from recent 

research [2]. 

 

CLIMATE CHANGE AND ITS GLOBAL IMPACTS 

Climate change refers to long-term alterations in temperature, precipitation patterns, and 

atmospheric conditions driven by both natural processes and human activities. The Intergovernmental 

Panel on Climate Change (IPCC) has projected that the Earth’s average temperature could rise by 

1.5°C–2°C by 2100. The consequences of these changes are already being observed in the form of 

rising sea levels, melting ice caps, and more frequent extreme weather events like hurricanes, 

droughts, and floods. Rising temperatures and changing rainfall patterns can significantly affect 

agriculture, forestry, water resources, and biodiversity [3]. These changes may lead to shifts in 

growing seasons, decreased agricultural productivity, and heightened susceptibility to pests and 

diseases. Sericulture, being dependent on specific environmental conditions, is no exception. The life 

cycle of silkworms is closely tied to the environment, with light deviations from their optimal 

temperature and humidity ranges having profound effects on their growth and productivity [4]. 

 

BIOLOGY OF THE SILKWORM 

Bombyx mori L. undergoes complete metamorphosis, including four distinct life stages: egg, larva 
(caterpillar), pup, and adult (moth). The larval stage is the most important stage in sericulture as this is 
when silkworms consume large quantities of mulberry leaves and produce silk proteins, which are 
then spun into cocoons [5]. The growth and development of silkworms are susceptible to 
environmental factors, particularly temperature, humidity, and food availability. Optimal growth 
occurs when silkworms are reared at temperatures between 24°C and 28°C, with relative humidity 
levels between 70% and 85%. Deviations from these optimal conditions can result in slower growth 
rates increased susceptibility to diseases and lower silk yield [6]. 
 

CLIMATE CHANGE IMPACTS ON MULBERRY PLANTATIONS 

Mulberry plants (Morus spp.) are the primary food source for silkworms and are critical to the 
success of the sericulture industry [7]. The growth of mulberry climatic conditions directly influences 
plants, such as temperature, precipitation, and soil moisture levels [8]. Climate change can negatively 
impact mulberry production in several ways: 

• Rising temperatures: Higher temperatures can cause physiological stress in mulberry plants, 
thereby reducing their leaf yield and quality. Temperature extremes can lead to leaf scorching, 
wilting, and reduced photosynthesis, which ultimately lowers the nutritional value of the leaves 
for silkworms. 

• Altered rainfall patterns: Irregular rainfall can affect mulberry growth by altering soil moisture 
levels. Extended drought conditions can cause water stress, thereby resulting in reduced leaf 
size and quality while excessive rainfall can lead to waterlogging, root rot, and a greater 
susceptibility to diseases [9]. 

• Increased CO2 levels: Elevated atmospheric carbon dioxide levels can increase the 
photosynthesis rate in mulberry plants, potentially boosting leaf production. However, this 
positive effect something may be offset by other factors, such as temperature increases and 
changes in water availability [10]. 

 

DIRECT EFFECTS OF CLIMATE CHANGE ON SILKWORM GROWTH 

• Temperature stress: Silkworms are poikilothermic organisms whose body temperature relies on 
the surrounding environmental temperature. When temperatures rise above the optimal range for 
silkworms, their metabolic rate increases, leading to faster growth and reduced silk production. 
High temperatures can also cause developmental abnormalities, reduce larval survival rates, and 
increase the incidence of diseases. Studies have shown that silkworms reared at temperatures 
above 30°C produce significantly less silk than those reared at optimal temperatures [11]. 

• Heat shock proteins: Silkworms, like other organisms, will produce heat shock proteins (HSPs) in 

response to temperature stress. These proteins play a crucial role in protecting cells from damage 
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caused by elevated temperatures. However, the production of HSPs is energetically costly and can 

divert resources away from silk production. Moreover, prolonged exposure to high temperatures 

can overwhelm the silkworm’s ability to cope with heat stress, thereby leading to reduced growth 

and productivity. 

• Humidity: Silkworms require a specific range of humidity levels for optimal growth. Low 

humidity levels can cause dehydration and impede the moulting process while high humidity can 

increase the risk of fungal and bacterial infections. Climate change is expected to cause more 

frequent and intense fluctuations in humidity levels which could negatively impact silkworm 

health and silk production [12]. 

• Photoperiod and seasonality: Changes in the photoperiod (the duration of daylight) and 

seasonality due to climate change can disrupt the life cycle of silkworms. Silkworms are highly 

sensitive to changes in day length, which regulate their diapause (a period of suspended 

development) and reproduction. Alterations in the timing of seasonal changes can lead to 

mismatches between the availability of mulberry leaves and the development of silkworms, 

resulting in lower productivity [13]. 

• Disease incidence: Climate change can also increase the prevalence of diseases in silkworm 

populations. Higher temperatures and increased humidity can create optimal conditions for the 

growth, and spread of pathogens including bacteria, viruses, and fungi. Diseases, such as 

flacherie, muscardine, and grasserie are already major threats to silkworm production, and their 

incidence is expected to rise with climate change [14]. 

 

INDIRECT EFFECTS OF CLIMATE CHANGE ON SILKWORM PRODUCTIVITY 

• Mulberry quality: As discussed earlier, climate change can reduce the quality and availability of 

mulberry leaves. Poor-quality leaves can result in slower growth rates, lower silk production, and 

higher mortality rates in silkworms. The nutritional content of mulberry leaves, especially their 

levels of protein and carbohydrates, were essential for silk production. Changes in the chemical 

composition of mulberry leaves due to climate change could have significant repercussions for the 

silk industry. 

• Pest and predator pressure: Climate change can also affect the populations of pests and predators 

that target mulberry plants and silkworms. Rising temperatures and changing rainfall patterns can 

result in the growth of pest populations, thereby increasing the pressure on both mulberry plants 

and silkworms. For example, the mulberry pest Glyphodes pyloalis, which causes defoliation in 

mulberry plants, may become more prevalent with rising temperatures. Additionally, predators, 

such as birds, ants, and parasitic wasps may thrive under changing climatic conditions, posing a 

threat to silkworm populations [12]. 

• Water availability: Water availability plays a vital role in mulberry cultivation and silkworm 

rearing. Climate change is expected to intensify water scarcity in many regions, particularly in 

arid and semi-arid areas. Reduced water availability can negatively impact mulberry growth, thus 

leading to lower leaf yields and poor-quality leaves. In regions where water is used for silkworm 

rearing, such as for maintaining humidity levels in rearing rooms, water shortages could further 

complicate sericulture practices [15]. 

 

ADAPTIVE STRATEGIES TO MITIGATE THE IMPACT OF CLIMATE CHANGE 

The negative impacts of climate change on silkworm growth and productivity are undeniable. 

However, several adaptive strategies can help mitigate these effects and ensure the sustainability of 

the sericulture industry. 

• Breeding climate-resilient silkworm varieties: One of the most promising strategies is the 

development of silkworm varieties that are more resilient to temperature and humidity 

fluctuations. Breeding programs can focus on selecting silkworm strains that produce higher 

silk yields under suboptimal environmental conditions. Additionally, silkworms that are more 

resistant to diseases and pests could help reduce losses due to climate change. 
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• Improving Mulberry cultivation practices: It is essential to enhance mulberry cultivation 

practices to address the challenges of climate change. This includes developing drought-

tolerant and heat-resistant mulberry varieties and implementing water-efficient irrigation 

techniques, such as drip irrigation. Additionally, mulching, agroforestry, and other sustainable 

land management practices can help enhance soil moisture retention and reduce the 

vulnerability of mulberry plantations to climate change [16]. 

• Optimizing rearing conditions: Maintaining optimal rearing conditions for silkworms, even in 

the face of climate variability, is critical. This can be achieved through controlled environment-

rearing systems that regulate temperature, humidity, and light conditions. For example, 

automated climate control systems can help maintain ideal rearing conditions during heat 

waves or high humidity thus ensuring that silkworms continue growing and producing silk 

efficiently [17]. 

• Integrated Pest Management (IPM): Adopting integrated pest management practices can help 

reduce the impact of climate change on pest populations that target silkworms and mulberry 

plants. Integrated Pest Management (IPM) employs a mix of biological, cultural, and chemical 

control strategies to regulate pest populations in an environmentally sustainable way. For 

example, using pheromone traps, natural predators, and bio-pesticides can help control pest 

populations without harming the environment or silkworms [18]. 

• Climate monitoring and early warning systems: Establishing climate monitoring and early 

warning systems can help sericulture farmers anticipate and respond to climate-related 

challenges. By monitoring temperature, humidity, rainfall, and other climatic variables, farmers 

can make informed decisions about when to plant mulberry trees, when to rear silkworms, and 

how to protect their crops from extreme weather events. Early warning systems can also help 

detect the emergence of diseases and pests, allowing for timely interventions [19]. 

 

CONCLUSIONS 

Climate change presents a significant threat to the sericulture industry, impacting both the growth 

and productivity of silkworms. Rising temperatures, altered rainfall patterns and increased disease 

incidence are among the key challenges facing silkworm farmers. However, by adopting adaptive 

strategies, such as breeding climate-resilient silkworms thereby improving mulberry cultivation 

practices and implementing climate monitoring systems, the negative impacts of climate change on 

silkworm production can be mitigated. The future of the silk industry will depend on the ability of 

farmers, researchers and policymakers to work together to address the challenges posed by climate 

change. By investing in research and innovation, the sericulture industry can continue to thrive in a 

changing climate, thus ensuring that this ancient and valuable craft is preserved for future generations. 
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