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ABSTRACT
 The present study investigates the impact of climate change on muga silk production in Assam, with a special focus on the Jorhat region from the year 2005 to 2024. Muga silk, known for its natural golden sheen, is indigenous to Assam and holds immense cultural, economic, and ecological significance. However, in recent years, the productivity and quality of muga silk have been adversely affected by changing climatic conditions. This research aims to critically examine the trends in key climatic parameters like temperature, rainfall, and humidity and analyze their direct and indirect effects on muga cocoon and silk yield.	Comment by Author: Not correct. It should show the problem, methodology, results, conclusion, and novelty
Key words: Climate change ,change, muga, temperature, rainfall, humidity	Comment by Author: THIS IS ONE WORD: Keywords
INTRODUCTION
Muga silk, a rare and luxurious fabric produced in Assam, India, has been a symbol of the region's rich cultural heritage for centuries. Derived from the Antheraea assamensis silkworm, Muga silk is known for its natural golden color, durability, and glossy texture, making it a highly prized material in both domestic and international markets. The production of Muga silk is deeply embedded in the livelihoods of local communities in Assam, particularly in rural areas, where traditional sericulture practices have been passed down through generations. Muga silk is a unique and precious variety of silk native to Assam, India, and is renowned for its natural golden-yellow luster. It is exclusive to India, as the Muga silkworm thrives only in the climatic conditions of the northeastern region. The primary host plants of muga silkworm are som (Persea bombycina) and Sualu (Litsea polyantha). They also feed on secondary host plants like Dighloti, Mejankori etc.	Comment by Author: Not contextual study please. It should show studies from global, Africa, AAS, then to the study area. It should show the objectives, need for the study and the problem should be well seen and need for the study should be linked with the SDGs, Africa agenda 2063, etc. 

How aout your country vision and targets? Your study is having nothing for the readers. 
Assam is the primary producer of muga silk contributing 89–90% of total muga production. Muga is distributed primarily in Kamrup, Goalpara, Nalbari, Barpeta, Sibsagar, Jorhat, Lakhimpur, Dibrugarh, Dhemaji, Tinsukia, and Kokrajhar. Sualkuchi is known as the “Silk Village of Assam.” Muga silk of Assam was granted the Geographical Indication (GI) status in 2007 under the Geographical Indications of Goods (Registration and Protection) Act, 1999. This recognition affirms that muga silk is exclusive to Assam, owing to its unique golden-yellow sheen, durability, and traditional methods of rearing and weaving passed down through generations. The GI tag helps protect the authenticity, heritage, and commercial value of muga silk, preventing unauthorized use of the name and ensuring that only silk produced in the designated region using traditional practices can be marketed as "Muga."
However, in recent years, the traditional production of muga silk has been facing significant challenges due to the impacts of climate change. Rising temperatures, erratic rainfall patterns, and changing seasonal cycles have disrupted the delicate ecological balance required for silkworm farming. These climatic shifts have altered the natural conditions that muga silkworms depend on, such as temperature, humidity, and the availability of food sources, leading to reduced silk yields, poor quality silk, and even silkworm mortality. This project seeks to explore the multifaceted impact of climate change on muga silk production in Assam, examining how changing weather patterns are affecting the muga silk production. It will also investigate the economic implications for the local communities dependent on muga silk production and evaluate potential adaptation strategies to mitigate the adverse effects of climate change. Through a comprehensive study, this project aims to provide valuable insights into the challenges faced by the muga silk industry and propose sustainable solutions for preserving this unique tradition in the face of an uncertain climatic future.

METHODOLOGY
Nature & Source of Data
1. Area of Study	Comment by Author: Draw a study area showing those areas using GIS, it must be original. This should be done before acceptance for publication
The research focuses on key muga silk-producing areas of Jorhat district in Assam, such as:
· Jogduar
· Titabar
· Borhola
· Tamulbari
· Lahdoigarh
2. Sources of Data
Primary data:	Comment by Author: all this should be relected in the results sections
· Field visits and surveys among muga Muga rearers, weavers, and farmers.
· Interviews with stakeholders such as sericulture officers and climate experts.	Comment by Author: WHERE is data from interviews? 
· Structured and semi-structured questionnaires administered to muga producers.
Secondary data:	Comment by Author: hanging
· Government reports from the Directorate of Sericulture, Assam.
· Meteorological data from IMD (India Meteorological Department).	Comment by Author: where is climate data? Rainfall variability? Temperature? etc
· Research papers, journals, and articles on climate change and sericulture.
· Data from NGOs and cooperatives working in the silk sector.	Comment by Author: how
3. Sampling Technique	Comment by Author: No, write the data collection, show how you used it, for what and for which objectives? Show how they answered what? How? When? So? How? Etc. Which design sos you use and why

Show clearly the ethical considerations, 
Show how you used the data and to which type of respeondents were they admistered to

This section is poor
A purposive sampling method will be used to select muga rearers and sericulture units from the chosen districts. Approximately 50 respondents were interviewed depending on data availability and field access.
4. Tools for Data Collection
· Questionnaires (for quantitative data on temperature, rainfall, cocoon yield, etc.)
· Interviews (for qualitative insights from local producers and experts)
· Observation (on rearing practices, environmental conditions, etc.)
5. Data Analysis Techniques
The collected data will be analyzed using both descriptive statistics (percentages and averages) and comparative analysis (year-wise production vs climatic data). graphs, and tables will be used for visualization. 

RESULT AND DISCUSSION:
Over the past two decades, the world has witnessed an increasing concern about climate change and its effects on ecosystems, livelihoods, and agricultural practices. One of the most telling indicators of this change lies in the gradual yet consistent shifts in regional climatic parameters. The dataset provided, spanning from 2005 to 2024, captures yearly changes in maximum and minimum temperatures, rainfall, and relative humidity (RH) during both pre-monsoon and post-monsoon seasons. These parameters are crucial in determining the overall climatic health of a region and have direct implications on sectors such as agriculture, sericulture, and biodiversity. This analysis explores the trends in temperature, rainfall, and humidity over the two-decade period and interprets their significance in the context of broader environmental transformations.	Comment by Author: Says who	Comment by Author: irrelevant
1. Rise in Maximum and Minimum Temperatures: The most prominent trend evident in the dataset is the steady rise in both maximum and minimum temperatures. In 2005, the recorded maximum temperature was 30.1°C. By 2024, this figure had increased to 33.8°C, marking a rise of 3.7°C over 20 years. Similarly, the minimum temperature increased from 17.2°C to 20.4°C, showing a 3.2°C rise during the same period.	Comment by Author: this section does not answer your methodology. Where are qualitative data? Secondaery from the district? Graphs for rainfall other the table?
This steady warming is significant and concerning. Although these changes may seem moderate on an annual basis, their cumulative effect over time alters ecological stability. A rise in average temperature can lead to increased evapotranspiration, heat stress in plants and animals, shifts in species composition, and can disrupt the natural life cycles of many organisms. For regions that depend on climate-sensitive activities like sericulture, this warming trend could spell challenges in rearing climate-dependent silkworm species such as the muga silkworm, which thrives within specific temperature and humidity ranges.
Higher temperatures can reduce the growth rate and leaf yield of host plants such as Som and Soalu, which are critical for muga silkworms. Additionally, elevated temperatures can interfere with the silkworm’s physiological processes, affecting their cocoon-spinning behavior and resulting in lower silk yield. Heat stress can also lead to increased susceptibility to diseases and parasites among the silkworm population.
2. Rainfall : Rainfall data further supports the observation of a shifting climate. In 2005, the annual rainfall stood at 2020 mm. By 2024, it had declined to 1400 mm, a reduction of approximately 620 mm or 31%. This consistent drop in precipitation levels points toward a trend of increasing aridity or reduced monsoon intensity over the region.
Rainfall is a key climatic factor that affects soil moisture, groundwater recharge, crop viability, and the overall health of vegetation. In regions reliant on rain-fed agriculture and forestry, a decline in rainfall can lead to drought-like conditions, water scarcity, and stress on natural ecosystems. For sericulture, particularly in the case of Muga silk production, adequate rainfall is essential not just for the growth of host plants but also for maintaining the microclimate necessary for silkworm development.
Reduced rainfall may result in decreased soil moisture levels, negatively affecting the growth and nutritional quality of leaves. Poor leaf quality, in turn, leads to lower larval survival rates and suboptimal cocoon formation. This climatic stress eventually manifests in lower silk yields and economic losses for communities involved in sericulture.
3. Relative Humidity: The dataset also records relative humidity levels for both pre-monsoon and post-monsoon periods. In 2005, pre-monsoon RH was 72%, and post-monsoon RH stood at 85%. By 2024, these had decreased to 61% and 71% respectively. Humidity plays a crucial role in maintaining the physiological health of plants and animals. For muga silkworms, which are highly sensitive to microclimatic variations, optimal humidity levels are essential for healthy development. Lower humidity can cause dehydration in larvae, increased mortality, and erratic spinning behavior. Even the quality of silk produced can be adversely affected by suboptimal humidity levels.
A drop in post-monsoon humidity is particularly concerning, as this is the period when one of the major muga silkworm generations is reared. If the humidity is too low, the conditions become less suitable for cocoon formation, which requires a moist environment to ensure proper fiber extrusion and cocoon compactness. Thus, the drying atmospheric conditions pose a direct threat to the sericulture industry.
4. Cumulative climatic stress and its implications: When we consider the collective impact of increasing temperatures, decreasing rainfall, and declining humidity, a clear picture of climatic stress emerges. These factors do not operate in isolation; rather, they interact in complex ways, compounding the environmental challenges faced by natural systems and human livelihoods. For instance, higher temperatures combined with lower rainfall and humidity levels can lead to soil degradation, desertification, reduced crop productivity, and ecosystem shifts.
From a socio-economic standpoint, this evolving climate scenario poses significant risks for communities that depend on agriculture and allied activities such as sericulture. Muga silk production, being highly climate-sensitive, is particularly vulnerable. Already, there is evidence from production records (not shown in this dataset but available in related studies) that cocoon yield and silk production have been steadily declining in recent years. This decline can be attributed, in large part, to the adverse climatic conditions reflected in this data.

Table 1: Table on climatic parameters viz. temperature, rainfall and humidity of Jorhat District from 2005 to 2024.
	Year
	Max 
Temp (°C)
	Min 
Temp (°C)
	Rainfall (mm)
	RH Pre-Monsoon (%)
	RH Post-Monsoon  (Monsoon (%)

	2005
	30.1
	17.2
	2020
	72
	85

	2006
	30.4
	17.4
	1980
	73
	84

	2007
	30.3
	17.1
	2045
	71
	86

	2008
	30.6
	17.3
	1960
	74
	85

	2009
	30.9
	17.7
	1880
	73
	83

	2010
	31.0
	17.9
	1830
	72
	82

	2011
	31.3
	18.2
	1775
	70
	80

	2012
	31.6
	18.4
	1700
	69
	81

	2013
	31.8
	18.5
	1655
	68
	80

	2014
	31.7
	18.7
	1620
	68
	79

	2015
	32.0
	18.9
	1605
	67
	78

	2016
	32.3
	19.1
	1580
	66
	77

	2017
	32.5
	19.3
	1555
	65
	76

	2018
	32.7
	19.5
	1530
	65
	76

	2019
	32.9
	19.6
	1505
	64
	75

	2020
	33.0
	19.8
	1490
	64
	74

	2021
	33.2
	20.0
	1460
	63
	73

	2022
	33.4
	20.1
	1440
	63
	72

	2023
	33.6
	20.3
	1425
	62
	72

	2024
	33.8
	20.4
	1400
	61
	71



* Central Silk Board and DoS Assam.	Comment by Author: define the table: RH is what


CONCLUSION	Comment by Author: Not correct. Where is the discussion of the findings per the study objectives? Where are the objectives? Where is the novelty from the study? 

What is new here?
The study titled "Impact of Climate Change on Muga Silk Production in Jorhat" has brought to light the complex and evolving relationship between climatic variability and the traditional practice of Muga silk rearing in Assam. Based on data collected over a 20-year period (2005–2024) and field insights from sericulture clusters such as Jagduar, Titabar, Borhula, Tamulbari, and Lahdoigarh, the findings clearly indicate that climate change has significantly influenced both the biological and economic dimensions of Muga silk production in the Jorhat district. Over the past two decades, the region has witnessed rising maximum temperatures, irregular rainfall distribution, and increased occurrence of extreme weather events, especially during the critical rearing seasons. These changes have resulted in reduced leaf quality of Persea bombycina (Som) and Litsea polyantha (Soalu) plants, which are essential for larval nourishment. Consequently, farmers have reported increased larval mortality, lower cocoon yields, and diminished fiber quality. The pre-monsoon and post-monsoon periods, which are crucial for the two main Muga crops (Jethua and Katia), have shown marked variations in average humidity and rainfall. A notable decline in pre-monsoon relative humidity has coincided with lower cocoon output during the Jethua crop season, while erratic rainfall during the Katia season has led to disruptions in plantation management and rearing cycles. Despite these challenges, the study also highlights the resilience and adaptability of the local Muga rearers. Adaptive strategies like shifting rearing periods, introducing disease-free layings (DFLs), microclimate management through plantation shading, and collaboration with government extension services have helped mitigate some of the adverse impacts. However, these strategies are still largely reactive and lack scientific and technological reinforcement.
In conclusion, while Muga silk continues to be a symbol of Assam’s cultural identity and economic sustenance, its future in districts like Jorhat is inextricably tied to the region’s climate stability. With climate change posing a significant threat, a combination of scientific innovation, grassroots adaptation, and policy support is essential to ensure the continuity and prosperity of this golden legacy. This study reinforces the necessity of urgent and sustained interventions to protect not only a traditional livelihood but also the biodiversity and heritage it represents
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