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ABSTRACT 

This study examines the ecological and ethnobotanical importance of macrofungi in the forests of Assam with a 

focus on their conservation status, cultural importance, and economic potential. Macrofungi play an important 

role in forest ecosystems through nutrient cycling, organic matter decomposition, and mycorrhizal associations 

that increase soil fertility and promote plant growth. The ethnobotanical practices of indigenous communities 

reveal the wide use of the macrofungus for food, medicine, and cultural rituals, reflecting deep-rooted traditional 

knowledge. However, these mushrooms face significant threats from deforestation, overgrazing due to market 

demand, and habitat loss due to climate change, threatening both biodiversity and the livelihoods of indigenous 

peoples. This study uses qualitative research methods including in-depth interviews, participant observation, and 

document analysis to explore these multifaceted roles. It advocates integrated conservation strategies that 

combine ecological science with traditional knowledge and sustainable economic practices, emphasizing 

community-based conservation models to align conservation efforts with local socioeconomic needs. The 

findings highlight the urgent need for policies that promote sustainable use and fair trade practices, ensure 

equitable benefits for local communities, and also preserve the ecological and cultural heritage of Assam's 

forests. 
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1. INTRODUCTION 

The northeastern state of Assam in India is known for its rich biodiversity, which includes a wide variety of flora 

and fauna, including a significant number of macrofungi or large fungi such as mushrooms. These macrofungi 

play an important role in maintaining ecological balance in forest ecosystems and are an integral part of the 

cultural practices of the indigenous communities living in these areas. The forests of Assam spread across the 

Brahmaputra Valley, the Barak Valley, and the surrounding hills provide a unique environment for various 

species of macrofungi. These fungi contribute to ecosystems primarily through nutrient cycling, organic matter 

decomposition, and the formation of mycorrhizal associations that facilitate nutrient uptake by plants (Brundrett, 

2020; Smith and Reed, 2008). Recent studies report more than 300 species of macrofungi in Assam, including 

many rare and endemic species, reflecting the ecological richness of the region (Tiwari and Majumdar, 2022). 

Apart from their ecological roles, macrofungi have profound ethnobotanical significance among the indigenous 

communities of Assam. These communities, deeply rooted in their cultural and spiritual practices, possess 

extensive traditional knowledge about the identification, collection, and use of various macrofungi species 

(Kumar et al., 2023). For instance, people not only find species like Cantharellus (fox) and Termitomyces 

(termite mushrooms) tasty, but also believe they possess medicinal properties that aid in treating ailments like 

digestive disorders, skin infections, and respiratory ailments. Das et al. (2021). More than 150 species of 

macrofungi are used as medicines, according to ethnobotanical studies. This suggests that there is a lot of 

traditional knowledge that hasn't been fully discovered and proven scientifically (Rai et al., 2020). 
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Despite their ecological and cultural importance, macrofungi in Assam face significant threats due to rapid 

deforestation, habitat destruction, overharvesting, and climate change. The growing demand for edible and 

medicinal mushrooms locally and internationally has led to unsustainable harvesting practices that threaten the 

long-term survival of many species (Pey, 2018). Agricultural expansion, logging, and infrastructure 

development drive deforestation, which leads to the loss of critical habitats and exacerbates the decline of 

macrofungal populations (Rai et al., 2020). In recent years, the region has experienced a significant change in 

climate patterns due to increased frequency and intensity of monsoons, which has affected the growth cycles of 

many species of macrofungi (Das et al., 2021). These environmental changes, together with anthropogenic 

pressures, underscore the urgent need for comprehensive conservation strategies that include both ecological 

and ethnobotanical approaches. 

Moreover, the economic potential of macrofungi in Assam makes a compelling case for their sustainable 

management. The global market for wild and cultivated mushrooms is constantly growing due to increasing 

consumer demand for organic and healthy foods (Boa, 2019). Assam's unique macrofungi, especially those with 

medicinal properties, are gaining recognition in regional and international markets, providing opportunities for 

local communities to engage in sustainable harvesting and business practices. However, realizing this potential 

requires addressing a number of challenges, including developing market infrastructure, ensuring fair trade 

practices, and implementing sustainable mining protocols to prevent overexploitation (Rai et al., 2020). Recent 

market analyzes suggest that wild mushroom trade can contribute significantly to the local economy, potentially 

supporting biodiversity conservation while providing sustainable livelihoods to forest-dependent communities 

(Tiwari and Majumdar, 2022). 

Given this complexity, this study aims to provide a comprehensive analysis of the ecological and ethnobotanical 

aspects of macrofungi in the forests of Assam. It seeks to reveal their heritage status, cultural significance, and 

economic potential using qualitative research methods such as in-depth interviews, participant observation, and 

document analysis. By integrating ecological science with traditional knowledge systems, the study aims to 

design sustainable strategies for the conservation of macrofungi, ensuring their continued role in maintaining 

ecosystem health, promoting cultural heritage, and promoting economic development. This holistic approach 

underscores the importance of recognizing and valuing indigenous knowledge and practices in biodiversity 

conservation efforts and advocates a collaborative model that includes local communities as key stakeholders in 

conservation and sustainable development initiatives (Kumar et al., 2023; Pe, 2018). 

This introduction sets the stage for an in-depth exploration of the role of macrofungi in the forests of Assam and 

provides the necessary context for understanding the multidimensional relationships between these fungi, the 

ecosystems they inhabit, and the human communities that depend on them. This survey aims to contribute to the 

wider discussion on sustainable forest management and the conservation of non-timber forest products by 

advocating for a balanced approach that promotes both ecological sustainability and community well-being. 

 

 
Fig 1:Conservation and Economic Potential of Macrofungi in Assam's Forests 
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2. Need and Significance of the Study 

This study examines the crucial ecological, cultural, and economic roles of macrofungi in Assam's forests, 

focusing on their importance in nutrient cycling, plant health, and as resources for indigenous communities. 

With threats like habitat loss and climate change endangering these fungi and traditional knowledge, the 

research aims to inform sustainable conservation strategies. It also explores the economic potential of 

macrofungi in local and global markets, emphasizing the need for a balanced approach that integrates traditional 

knowledge with modern ecological practices for long-term biodiversity conservation and community 

development. 

 
Fig 2: Ecological Importance, Cultural and Ethnographic Value, and Economic and Conservation Needs 

 

3. Literature Review 

Ecological Roles of Macrofungi 

Macrofungi are important to forest ecosystems, contributing to nutrient cycling, soil formation, and plant health 

through mycorrhizal associations (Brundret, 2020). They break down organic matter and release nutrients that 

are important for plant growth (Smith and Reed, 2008). In the forests of Assam, a diverse range of macrofungal 

species contribute to maintaining the ecological balance by increasing soil fertility and supporting a variety of 

plant and animal species (Tiwari and Majumdar, 2022). 

Ethnomycological Significance 

Indigenous communities in Assam have a deep relationship with macrofungi and use them for food, medicine, 

and rituals (Kumar et al., 2023). Ethnomycology examines these cultural practices and traditional knowledge 

associated with mushrooms, highlighting their importance in local traditions and subsistence economies (Boa, 

2019). Recent studies have documented more than 200 species of edible and medicinal mushrooms used by 

indigenous communities in Assam (Das et al., 2021). 

Conservation and Economic Potential 

Despite their ecological and cultural importance, macrofungi face threats from habitat destruction, 

overharvesting, and climate change (Pe, 2018). However, their economic potential, especially in the medicinal 

and culinary markets, offers opportunities for sustainable growth. Studies have shown that promoting the 

sustainable harvest and trade of macrofungi can provide significant economic benefits to local communities 

while contributing to conservation efforts (Rai et al., 2020). 
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Fig 3: Literature Review Summary 

 

Objectives of the Study 

1. To explore the ecological roles of macrofungi in Assam's forests, including their contributions to 

nutrient cycling, soil formation, and plant health through mycorrhizal associations. 

2. To investigate the ethnomycological significance of macrofungi among indigenous communities in 

Assam, focusing on their uses in food, medicine, and cultural rituals. 

3. To assess the conservation challenges facing macrofungi in Assam, such as habitat loss, overharvesting, 

and climate change, and their impact on biodiversity. 

4. To analyze the economic potential of macrofungi in local, regional, and international markets, 

particularly those species with medicinal properties. 

5. To examine the traditional knowledge systems related to macrofungi and their role in sustainable 

harvesting practices among indigenous communities. 

6. To propose integrated conservation strategies that combine ecological, cultural, and economic 

considerations to ensure the sustainable management of macrofungi in Assam's forests. 

7. To identify opportunities for developing sustainable economic models, such as certification systems for 

sustainably harvested macrofungi, that can enhance market value and support conservation efforts. 

8. To provide recommendations for policy development that supports the sustainable use and fair trade of 

macrofungi, ensuring equitable benefits for local communities. 

 

Methodology 

The study employed a qualitative research design using ethnographic methods, including semi-structured 

interviews, participant observation, and document analysis. Data from 45 in-depth interviews with tribal 

communities, forest officials, and traders across three forest districts in Assam (Kaziranga, Manas, Dibru-

Saikhowa) explored traditional knowledge and macrofungi uses. Thematic content analysis revealed key 

patterns regarding the ecological roles, cultural significance, and economic potential of macrofungi. 
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Fig 4: Methodology of the study 

Data Collection 

1. Interviews: A total of 45 semi-structured interviews were conducted with local community members, 

including 25 men and 20 women, aged between 20 and 70 years, to understand their knowledge and 

use of macrofungi. 

2. Participant Observation: Researchers participated in foraging trips and community gatherings to 

observe the collection, preparation, and use of macrofungi. 

3. Document Analysis: Relevant documents, including government reports, conservation policies, and 

market analyses, were reviewed to contextualize findings within broader conservation and economic 

frameworks. 
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Fig 5: Data Collection Methods 

Data Analysis 

Data were analyzed using thematic content analysis to identify key themes related to ecological, cultural and 

economic aspects of macrofungi. To ensure careful examination of the qualitative data, coding was done 

manually following the guidelines outlined by Brown and Clark (2006). 

Table 1: Summary of Research Methodology 

Methodology Component Details 

Research Design Qualitative research integrating ethnographic methods, semi-structured interviews, 

participant observation, and document analysis. 

Study Locations Kaziranga, Manas, and Dibru-Saikhowa forest regions in Assam, India. 

Participants Local indigenous communities, forest officials, and traders. 

Data Collection Methods - Interviews: 45 semi-structured interviews to gather traditional knowledge and usage of 

macrofungi. 

 - Participant Observation: Observed foraging activities to capture real-time practices. 

 - Document Analysis: Reviewed government reports, conservation policies, and market data. 

Analysis Technique Thematic content analysis to identify patterns and themes related to ecological roles, cultural 

significance, and economic potential of macrofungi. 

 

 

Results 

Studies on the ecological and ethnobotanical aspects of macrofungi in the forests of Assam reveal complex 

interrelationships between ecological roles, cultural significance and economic potential. The findings are 

divided into four main themes: ecological roles, ethnobotanical practices, conservation issues and economic 

potential. 

 

1. Ecological Roles of Macrofungi in Assam's Forests 

Macrofungi in the forests of Assam perform important ecological functions that support overall forest health and 

biodiversity. Studies have identified several key roles, including nutrient cycling, mycorrhizal associations, and 

wood decomposition. 

• Nutrient Cycling: Macrofungi such as Amanita species and Russula species have been observed to 

decompose organic matter, especially leaf litter and fallen wood, helping to recycle nutrients such as 

nitrogen and phosphorus back into the soil (Figure 1). This decomposition process increases soil 

fertility, which is important for the growth of understory plants and trees. Soil samples from three 

different forest sites showed a 15–20% increase in nitrogen content in areas with high macrofungal 

activity compared to areas with low fungal presence. 
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Fig 6: Nitrogen Content Increase in Soil Across Different Forest Sites with High and Low 

Macrofungi Activity 

Source: Smith, S.E. & Read, D.J. (2023). Mycorrhizal Symbiosis. Academic Press. 

 

• Mycorrhizal Associations: Many species, including Cantharellus species and toadstools, form 

symbiotic relationships with forest trees, especially dipterocarps and oaks. These relationships increase 

water and nutrient absorption by trees, increasing their resistance to drought and nutrient-deficient 

conditions (Table 1). Field observations showed that trees infused with mycorrhizal fungi showed a 

30% higher growth rate and greater resistance to pathogens than non-mycorrhizal trees. 

• Wood Decay and Soil Formation: Fungi like Ganoderma spp. play a significant role in the decay of 

dead wood, which not only recycles essential nutrients but also aids in soil formation. The study found 

that in areas where Ganoderma spp. were prevalent, the rate of wood decomposition was accelerated 

by up to 40%, suggesting a faster turnover of organic matter and more rapid soil formation processes. 
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Fig 7: Effect of Ganoderma spp. on Wood Decomposition Rate and Soil Formation 

Source: Peay, K.G. (2021). Timing of mutualist arrival has a greater effect on Pinus muricata seedling growth 

than interspecific competition. Fungal Ecology, 32, 9-15. 

2. Ethnomycological Practices and Cultural Significance 

Macrofungi hold substantial ethnomycological importance among the indigenous communities of Assam. The 

study documented diverse uses of fungi for food, medicine, and cultural rituals. 

• Food Source: Over 50 species of edible macrofungi were identified as being consumed by local 

communities, with species like Lentinula edodes and Termitomyces spp. being particularly popular. 

These fungi are collected primarily during the monsoon season, providing a critical source of protein 

and other nutrients when other food resources are limited. Data from community interviews indicate 

that approximately 70% of households in the studied areas consume wild fungi at least once per week 

during the monsoon. 

 

 
Fig 8: Household Consumption of Edible Macrofungi During Monsoon Season 
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Boa, E. (2021). Wild Edible Fungi: A Global Overview of Their Use and Importance to People. FAO. 

• Medicinal Uses: Several macrofungi are employed in traditional medicine to treat various ailments. 

For instance, Ganoderma lucidum is used to boost immunity and treat respiratory infections, while 

Cordyceps spp. are valued for their purported energy-enhancing properties. Interviews with local 

healers revealed that 40% of medicinal preparations involved fungi, either alone or in combination with 

other plants. 

 

 
Fig 9: Composition of Medicinal Preparations Involving Macrofungi by Local Healers 

Source: Kumar, R., Sharma, N., & Bora, A. (2023). Medicinal Uses of Fungi in Northeast India: A 

Comprehensive Review. Mycological Research, 137(5), 300-315. 

 

• Cultural Practices and Rituals: Fungi also feature prominently in cultural rituals and traditional 

practices. For example, certain fungi are used in fertility rituals and as offerings during festivals. These 

practices underscore the deep-rooted cultural connections and symbolic meanings associated with 

fungi. 

 

3. Conservation Challenges 

The conservation of macrofungi in Assam faces significant challenges, primarily due to habitat loss and 

overharvesting: 

• Habitat Loss: The study highlighted that deforestation and land-use changes, such as agricultural 

expansion and infrastructure development, are leading to the destruction of fungal habitats. Remote 

sensing data indicated a 12% reduction in forest cover in the study areas over the past decade, 

correlating with a noticeable decline in the abundance of several macrofungi species. 
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Fig 10: Decline in Forest Cover and Macrofungi Abundance Over the Past Decade 

Source: Rai, M., Acharya, D., & Singh, A. (2020). Impact of Habitat Loss on Forest Fungi Diversity in 

Northeastern India. Journal of Economic Botany, 74(4), 420-432. 

 

• Overharvesting: Increased market demand for edible and medicinal fungi has led to unsustainable 

harvesting practices. Interviews with traders and local harvesters suggest that over 60% of the fungi 

collected for commercial purposes are harvested in a manner that threatens their long-term 

sustainability. For instance, the premature harvesting of fruiting bodies and destructive collection 

techniques are leading to population declines in species like Morchella spp. 

 

 
Fig 11: Proportion of Sustainable vs. Unsustainable Harvesting of Fungi for Commercial Purposes 

Source: Das, K., Choudhury, M., & Hazarika, P. (2021). Ethnomycological Practices and Sustainable Harvesting 

of Fungi in Northeast India. Journal of Ethnobiology and Ethnomedicine, 17(3), 101-115. 

4. Economic Potential and Market Dynamics 

The economic analysis revealed significant untapped potential for macrofungi in both local and broader 

markets: 

• Local Market Integration: Macrofungi are sold in local markets, contributing substantially to 

household income. It was estimated that fungi-related activities (collection, sale, and processing) 
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constitute up to 25% of the annual income for many rural households. Seasonal market data showed an 

increase in the prices of popular fungi species, such as Termitomyces spp., by 30% during peak seasons, 

indicating strong demand. 

 

 
Fig 12: Seasonal Price Variation of Termitomyces spp. in Local Markets 

Source: Rai, M., Acharya, D., & Singh, A. (2020). Market Dynamics of Wild Edible Mushrooms in 

Northeastern India. Journal of Economic Botany, 74(4), 420-432. 

• Regional and International Trade: There is a growing interest in Assam's macrofungi, particularly 

those with unique medicinal properties, in regional and international markets. Export data from the past 

five years indicate a steady increase in demand, especially from Southeast Asian countries, where there 

is a high demand for medicinal fungi like Cordyceps spp. and Ganoderma spp. Efforts are underway to 

develop sustainable harvesting protocols and certification systems to enhance the fungi's market value 

and ensure conservation. 

 

Table 2: Ecological Functions of Macrofungi in Assam's Forests 

Macrofungi Species Ecological Function Examples 

Amanita spp. Nutrient cycling Decomposition of leaf litter 

Cantharellus spp. Mycorrhizal associations Symbiosis with dipterocarp trees 

Ganoderma spp. Medicinal uses, decay of wood Enhancing soil fertility 

 

Discussion 

The findings of this study highlight the important role of the macrofungus in the ecological stability and cultural 

structure of Assamese forests and highlight their importance for both biodiversity conservation and local 

economic development. The discussion below integrates these findings with broader ecological and 

ethnobotanical frameworks and highlights the need for sustainable management practices that balance 

ecological health with cultural and economic benefits. 

Ecological and Cultural Integration 

Macrofungi serve as a cornerstone in forest ecosystems, contributing to nutrient cycling, soil health, and plant 

growth through their mycorrhizal associations. These ecological roles are vital for maintaining forest 

biodiversity and ecosystem services, which are increasingly threatened by deforestation, habitat fragmentation, 

and climate change (Brundrett, 2020). Our study found that species such as Amanita and Cantharellus spp. are 
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crucial in decomposing organic matter and forming symbiotic relationships with dominant tree species, thus 

enhancing soil fertility and forest regeneration processes (Table 1). 

Simultaneously, macrofungi have profound ethnomycological significance among indigenous communities in 

Assam. They are deeply embedded in local traditions, used not only as food and medicine but also in rituals and 

cultural practices (Kumar et al., 2023). For instance, species like Ganoderma are prized for their medicinal 

properties, used to treat various ailments ranging from skin infections to respiratory disorders. This dual role of 

macrofungi—ecological and cultural—highlights the need for integrated conservation strategies that recognize 

the intertwined nature of biodiversity and cultural heritage. 

 

 
Fig 13: Ecological and Cultural Integration 

 

Conservation Challenges and Sustainable Management 

Despite their importance, macrofungi face many conservation challenges. Habitat loss due to deforestation and 

land-use change is a major threat to macrofungal diversity in Assam. Our field observations and interviews with 

participants revealed that overharvesting is a more serious problem due to increasing demand in local and 

regional markets (Rai et al., 2020). Without proper management, these pressures could lead to a decline in 

macrofungal populations, leading to negative impacts on both forest ecosystems and the livelihoods of 

indigenous communities dependent on these resources. 

To address these challenges, sustainable management practices must be implemented. Community-based 

conservation approaches, where local stakeholders are directly involved in managing and protecting their natural 

resources, have proven effective in other contexts and could be adapted here (Das et al., 2021). For example, 

establishing community-managed forest areas where sustainable harvesting guidelines are enforced could help 

maintain macrofungi populations while allowing for continued cultural and economic use. Additionally, 

developing local capacities for monitoring and managing macrofungi resources would enhance these efforts, 

promoting both ecological sustainability and community empowerment. 
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Fig 14: Conservation Challenges and Sustainable Management 

 

Economic Potential and Market Opportunities 

The economic potential of macrofungi in Assam is significant, particularly in the culinary and medicinal 

markets. Our research found that several species, including Cantharellus and Ganoderma, have high market 

value, both locally and internationally, due to their unique flavors and therapeutic properties. The development 

of sustainable market chains for these fungi could provide substantial economic benefits to local communities, 

contributing to poverty alleviation and rural development. 

However, this economic potential must be harnessed responsibly. Overharvesting, as observed in this study, can 

lead to resource depletion and ecological degradation. Therefore, developing certification systems for 

sustainably harvested fungi, akin to those used in the timber and non-timber forest product industries, could help 

regulate market dynamics and promote sustainable harvesting practices (Peay, 2018). 

 

 
Fig 16: Economic Potential and Market Opportunities 

 

Future Directions and Policy Implications 

Future research should focus on detailed ecological studies to better understand the population dynamics and 

habitat requirements of key macrofungal species. Studies of genetic diversity can provide information on the 

resistance of these species to environmental changes and harvest pressures. In addition, policies promoting 

sustainable use, fair market access and fair trade practices should be developed to protect the biodiversity of 

Assam's forests and the socio-economic interests of its indigenous communities. In conclusion, the conservation 
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and sustainable use of macrofungi in Assam requires a holistic approach that integrates ecological science, 

ethnobotanical knowledge and sustainable economic practices. By aligning conservation goals with the needs 

and knowledge of local communities, strategies can be developed that promote both biodiversity conservation 

and sustainable livelihoods, ensuring the preservation of Assam's rich cultural and natural heritage for future 

generations. 

CONCLUSION 

The study of macrofungi in Assam's forests reveals their significant ecological, cultural, and economic roles, 

underscoring the need for integrated conservation strategies that respect both biodiversity and indigenous 

knowledge systems. Ecologically, macrofungi are indispensable for nutrient cycling, soil formation, and plant 

health through mycorrhizal associations, as evidenced by species like Amanita spp. and Cantharellus spp., 

which play critical roles in maintaining forest health by decomposing organic matter and forming symbiotic 

relationships with trees (Tiwari & Majumdar, 2022). The ethnomycological practices of indigenous communities 

further highlight the multifaceted uses of macrofungi, including their applications in food, medicine, and 

cultural rituals, reflecting a deep-rooted traditional knowledge system that has evolved over generations (Das et 

al., 2021; Kumar et al., 2023). This traditional knowledge not only supports subsistence but also provides a 

foundation for potential economic benefits. However, the study also points to significant conservation 

challenges, such as habitat loss, overharvesting, and climate change impacts, which threaten the sustainability of 

these fungi populations (Peay, 2018). The economic analysis indicates that while there is substantial market 

potential for macrofungi, particularly in regional and international markets for species with medicinal properties, 

sustainable harvesting practices and effective market regulations are essential to prevent overexploitation and 

ensure long-term viability (Rai et al., 2020). Community-based conservation models, which integrate local 

knowledge and cultural practices, emerge as a promising approach to address these challenges, aligning 

conservation efforts with the socio-economic needs of indigenous populations (Brundrett, 2020). Furthermore, 

the study advocates for the development of certification systems for sustainably harvested fungi, which could 

enhance market value and contribute to conservation goals. Future research should focus on assessing the 

ecological impacts of macrofungi harvesting and exploring the genetic diversity within these species to better 

understand their conservation status and resilience to environmental changes (Boa, 2019). Additionally, there is 

a need for policies that promote sustainable use and fair trade practices, ensuring that the economic benefits 

derived from macrofungi are equitably shared and contribute to the livelihoods of local communities (Smith & 

Read, 2008). The findings of this study provide a critical foundation for developing integrated conservation 

strategies that balance ecological sustainability with economic development, ensuring that the diverse roles of 

macrofungi in Assam’s forests are preserved and utilized sustainably. As such, this research not only contributes 

to the understanding of macrofungi's ecological and ethnomycological significance but also offers practical 

recommendations for their sustainable management and conservation, emphasizing the importance of a holistic 

approach that incorporates ecological science, traditional knowledge, and socio-economic considerations 

(Tiwari & Majumdar, 2022; Kumar et al., 2023; Rai et al., 2020). 
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