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[bookmark: _GoBack]ABSTRACT
Non-Wood Forest Products (NWFPs) are pivotal to the rural economy in India, particularly in Chhattisgarh, where an estimated 275 million impoverished rural residents depend on these resources for income and sustenance. This research paper examines the socioeconomic significance of NWFPs, highlighting their role in household food security and cultural identity among forest-dependent communities. It details the variety of NTFPs available, their collection methods, and the economic dynamics surrounding their harvest and trade. The study underscores the critical relationship between tribal communities and NTFPs, emphasizing their reliance on these products for medicinal, nutritional, and economic needs amid ecological challenges such as degradation and climate change.It also discusses existing policy frameworks and government initiatives aimed at promoting sustainable practices and enhancing livelihoods through cooperative societies and training programs. Furthermore, it explores future prospects for NTFPs, including market opportunities stemming from global demand for organic products, the potential for value addition, and the importance of community-based management practices. The findings underscore the need for collaborative efforts among stakeholders to ensure the sustainable utilization and conservation of NWFPs, thereby supporting both ecological integrity and community resilience in Chhattisgarh.
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INTRODUCTION 
Non-Wood Forest Products, or NWFP, are among the most significant forest resources that support the rural economy in India (Chaudhary et al., 2025) . For millions of people living in forest fringe communities worldwide, non-timber forest products (NTFPs) are a significant source of income. The socioeconomic and cultural lives of forest-dependent communities in India, which are spread across the nation's diverse ecological and geoclimatic settings, are linked to NTFPs (Netam et al., 2025). An estimated 275 million impoverished rural Indians rely on NTFPs for at least a portion of their cash and subsistence incomes (Verma et al., 2025). NWFP is defined by the United Nations Food and Agriculture Organisation (FAO) as products of biological origin that are not wood from forests, other wooded land, or trees outside of forests (Singh et al., 2022; Bargah et al., 2025a). NWFPs have a significant role in household food security.  During the times of hunger in the agricultural cycle, they are especially crucial in mitigating shortages.  As elements of social and agricultural identity, NWFP are highly valued in rural India (Kumar et al., 2022a, 2022b; Tekam et al., 2025). However, their value and use vary greatly from one region to the next. The sources of NWFPs are mammals (insects, birds, reptiles, large mammals), plants (trees, shrubs, herbs, grasses, palms) (Chandra et al., 2021; Kumar et al., 2024). Different NWFPs are frequently provided by different plant components (such as roots, stems, bark, leaves, flowers, seeds, and fruits) at different times of the year (Bargah et al., 2025b; Shukla et al., 2025a; 2025b). The use of NWFPs also varies greatly; some are consumed right after harvest (fruits, fodder, and wild meat), some are processed further (edible nuts, bamboo, and rattan products), and still individuals go through a number of downward processing steps to satisfy market demands (e.g. Phyto-chemicals, food additives, and flavourings) (Table 1).According to the Economic Survey (2017).
[bookmark: _Hlk205040211]Chhattisgarh State is one of the top five states in India for forest development, accounting for 44.21 percent of the state's total land area. Because it has India's densest forest and the most biodiverse habitats, it is also known as the "green state." It offers a lot of potential for value addition because of its amazing fauna and more than 200 different kinds of NTFP collections. In order to provide more job opportunities and vocations, Chhattisgarh State Minor Forest Produce Co-Usable Federation Limited (CGMFP Federation) has partnered with numerous organisations that organise the creation, assortment, handling, and showcasing of non-nationalized NTFPs(CGMFP Federation).
Table 1: General contributions of forest foods to human nutrition.
	S.No.
	Type of forest foods
	Nutrients available

	1. 
	Fruits and Berries
	Vitamins- A.C. protein, etc.

	2. 
	Nuts 
	Vitamins A, D, E, fats, etc

	3. 
	Young leaves, herbaceous plants
	Vitamins C, calcium, etc.

	4. 
	Gums and Saps
	Vitamin C, carbohydrates, minerals, beta-carotene

	5. 
	Invertebrates (insects, snails)
	Vitamin D, A, B, fats etc.

	6. 
	Vertebrates (fish, birds, mammals)
	Vitamin A, B, D, protein, fats etc.


Source:  Food and nutrition Division (FAO 1994)
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Fig: 1 (A,B) General contributions of forest foods to human nutrition.
Role of NTFPs for Tribal Development
Non-timber forest products (NTFPs) encompass diverse natural resources extracted from forests, excluding timber. According to Chamberlain et al. (1998), these products include plants, fungi, and other biological materials gathered from natural or disturbed forest environments (Bawara et al., 2010; Vaishnav et al., 2025;). Essential for subsistence and livelihoods, especially among tribal communities, NTFPs range from medicinal plants and wild edibles to house-building materials and fuel wood. They are crucial to daily life and economic activities, bridging traditional practices with contemporary needs (Agrawal and Dixit, 2015; Darro et al., 2022; Dixit and Ekka, 2023). At least one-fourth of the world’s impoverished population relies either partially or entirely on non-timber forest products (NTFPs) for sustenance and as a crucial source of income (World Bank, 2002). 
In tribal regions, where agricultural production often falls short of meeting community needs (Saxena, 1995), NTFPs are vital in filling the gaps and providing essential livelihood resources. For forest-dwelling tribes, who have historically inhabited these regions in harmony with nature, NTFPs constitute a lifeline (Tripathy 2012a, 2015; Khandekar et al., 2024). They provide essential food, medicine, and income resources, supporting livelihoods during lean periods (Peters et al.,1989; Mallik, 2000; Kumar et al., 2022c; Pandey et al., 2018). 
The collection and utilization of these products not only sustain tribal economies but also foster a symbiotic relationship between communities and their forest environments, ensuring both ecological conservation and socio-economic development (Dixit et al., 2005; Ghosal, 2011; Tripathy, 2012; Singh et al., 2024; Soni et al., 2025). Once marginalized as products for people experiencing poverty compared to timber, they now provide essential social and economic security worldwide, offering food supplements, traditional medicines, and income generation opportunities (Pandey et al., 2003; ). 
[bookmark: _Hlk205040282]However, ecological degradation, unpredictable rainfall patterns, and recurrent droughts in these areas have exacerbated food insecurity, prompting increased migration and occasional starvation among tribal communities (Bhardwaj et al., 2023; Limanpure and Kumar, 2018; Tiwari et al., 2024). Despite traditionally relying on NTFP collection for subsistence, the dwindling forest cover and reduced density of forest resources in recent decades have significantly diminished the availability of these minor forest products (MFPs), commonly known as NTFPs or Non-wood Forest Produces (Chandra et al., 2024; Kumar and Ranchandra, 2018; Mandwa et al., 2024).
Traditional collection methods of NTFPs
The data received during the survey of 13 plants as NTFPs contained information on species, and at the time of the study, they belonged to 8 trees, 3 herbaceous species, and 1 climber species.  At Villagers NTFPs, the majority of fruits were gathered in an unhealthy manner, such as by shaking the tree or cutting limbs. The following plants were harvested in  Emblica  officinalis, Terminalia chebula, Aegle marmelos, Diospyros melanoxylon, Terminalia belleria, Syzygium cumuni, Tamarindus indica, Semecarpus anacardium, Schleichera oleosa, and Azadirachta indica. Because the medicinal plant Kalmegh was plucked before the seed matured, its yield decreased the following year.  The majority of the grasses, herbs, trees, and plants have therapeutic uses.  Many tree, shrub, plant, and grass roots are used as medicine by tribal cultures (Table 2). Harra is being   acquired   through   the   Government   of India's Mechanism for  Marketing of Minor Forest Produce  (MFP)  viathe  Minimum Support  Price (MSP) and Development of Value Chain for MFP scheme.   For   the   year   2019-20, the collection  rate for  Harrais  set at  Rs.  1500  per quintal.  The  collection process  for Harra  seeds follows  thesame  procedures as  for Sal  seeds. The stored Harra is sold through e-Tenders or e-Auctions  managed by  the  M.F.P.  Federation  in Raipur (Bargah et al.,2024).
In  Chhattisgarh,  the abundance  of  Kusum, Palash,  and Ber  trees makes  Lac cultivation  a significant  income source  for rural  communities. Currently,     the     Lac     Development     scheme supports   83   Lac   cultivation   projects   across District   Unions,   involving   22,238   beneficiaries who are managing 66,934 Kusum trees, 473,768 Palash   trees,   and   5,442   Ber   trees.   A   Lac Training  & Extension  Centre has  been set  up  in Kanker,   where   231   master   trainers   and   Lac cultivators  have received  training.  As  oneof  the leading lac-producing states in India, Chhattisgarh  produces approximately  4000  MT of   lac   annually.   The   primary   lac-producing districts  inthe  state include  Jagdalpur,  Kanker, Mahasamund,  Gariaband,  Korea,  Sarguja,  and Kabeer dham (Bargah et al.,2024).
In  Chhattisgarh,  the abundance  of  Kusum, Palash,  andBer  trees makes  Lac cultivation  a significant  income source  for rural  communities. Currently,     the     Lac     Development     scheme supports   83   Lac   cultivation   projects   across District   Unions,   involving   22,238   beneficiaries who are managing 66,934 Kusum trees, 473,768 Palash   trees,   and   5,442   Ber   trees.   A   Lac Training  & Extension  Centre has  been set  up  in Kanker,   where   231   master   trainers   and   Lac cultivators  have received  training.  As  one of  the leading lac-producing states in India, Chhattisgarh  produces approximately  4000  MT of   lac   annually.   The   primary   lac-producing districts  in the  state include  Jagdalpur,  Kanker, Mahasamund,  Gariaband,  Korea,  Sarguja,  and Kabeer dham (Bargah et al., 2024; Bhardwaj et al., 2024)
Table 2: Collection techniques of NTFPs used by local inhabitants (List of NTFPs)
Tree Species.
	S. No.
	Local Name
	Botanical name
	Traditional collection method
	Use

	1. 
	Tendu Leaves & Tendu fruit
	Diospyros melanoxylon
	Collected leaves were kept in sunlight for 3-4 days to dry. Fresh fruits are sold in market.
	Bidi wrapper

	2. 
	Sal seed
	Shorea robusta
	Surface fire used for collection ofSal seeds and sold in the market.
	Sal seedcakes are used as feed stuffs, Sal oil which is used for Soap making, Vanaspati Ghee is prepared from Sal seed.

	3. 
	Harra Seed
	Terminalia chebula
	Selected fruits spread in clean place to dry in sunlight for 4 -5days and sold in market.
	Medicine, This is a maining redient of Triphalachurn. 


	4. 
	Aonla
	Emblica officinalis
	Collected fruits were boiled 10-15 min. for removing seeds. Then seeds are removed and kept for 4-5 days in sunlight for drying (for removing moisture)
	Ayurvedic Medicine,
Jams, Jellies,
Pickle and
Candy etc.

	5. 
	Baheda
Fruit
	Terminalia bellirica
	Unripe green fruits were also collected and sometimes cut the branches for collection.
	Triphalachurn. 

	6. 
	Imli
	Tamarindus indica
	Collected fruits were spread for 2-3 days in room then uncovered shed and sold in market.
	Jellies, Pickle and Candy etc.

	7. 
	Char
	Buchanania lanzan
	People collected fruit from
March-April when it is
Immature. People used to cut its branches for collection of seeds
	Roasted seeds are used as dry fruit. Seeds are used as condiment and to
increase flavour in
various sweets.

	8. 
	Mahua
Flower
	Madhuca latifolia
	People put fire to clean floor below the tree, which may cause forest fire and Brooms should be used to clean floor. It is very easy
practice.
	Food material (laddu, kismis) and wine.


Source : Shrivastava and Shrivas (2020): Assessment of NTFP production with reference to Climate Change in three Forest Divisions of Chhattisgarh.
Costs and returns of collection and marketing of NTFPs of Chhattisgarh  
[bookmark: _Hlk205045915]Table presented the costs and returns of collection and marketing of NTFPs in overall Chhattisgarh state. There where the maximum collection of NTFPs of Mahua flower was 277.90 kg (27.34 per cent), followed by the Sal seed 262.22 kg (25.80 per cent), Tamarind 113.89 kg (11.20 percent), Mahua seed 100.79 kg (9.92 per cent), Tendu leaves 100.76 kg (9.91 per cent), Baheda 63.60 kg (6.26 per cent), Harra was 43.55 kg and (4.28 per cent) Chironji seed 22.20 kg (2.87 per cent), and minimum collection of NTFPs of Aonla 24.60 kg 2.42 per cent (Churpal et al., 2021; Kumar et al., 2024a).
[bookmark: _Hlk205046025]The cost of collection of NTFPs product was maximum for Mahua flower with Rs. 3172.50 per household (25.50 percent) followed by Sal seed Rs. 2842.50 per household (22.85 per cent), Mahua seed Rs. 1965 per household (15.79 percent), Tamarind was Rs. 1125 per household (9.04 per cent), Chiraoji seed Rs. 952.50 per household (7.66 per cent), Tendu leaves Rs. 862.50 per household (6.93 per cent), Aonla Rs. 600 per household (4.82 per cent), Baheda Rs. 510 per household (4.10 per cent) and the minimum cost of collection of Harra was Rs. 412.50 per household and 3.32 per cent. The analyzed of collected data it shows that the employment days involved in collection of NTFPs were maximum days of Mahua flower with 21.15 days per household, followed by Sal seed 18.95 days per household, Mahua seed 13.10 days per household, Tamarind 7.50 days per household, Tendu leaves 5.75 days per household, Chiraojiseed 6.35 days per household, Baheda 3.40 days per household, Aonla 4.00 days per household and the minimum cost of collection for Harra was 2.75 days per household (Churpal et al., 2021).
According to the data analysis, collectors in the study area made an average of Rs. 150 each day.  In the various NTFPs, the highest selling price was Rs. 124.65 per kg for Chiraoji seed, followed by Rs. 100 per kg for Tendu leaves, Rs. 43.47 per kg for Aonla, Rs. 31.63 per kg for Tamarind, Rs. 30.82 per kg for Mahua flower, Rs. 26.25 per kg for Mahua seed, Rs. 20 per kg for Sal seed, Rs. 13.78 per kg for Baheda, and Rs. 12.03 per kg for Harra.According to the table, the NTFPs collector of Tendu leaves made the most money at Rs. 10076 per kg (28.49 percent), followed by Mahua flowers at Rs. 8564.88 per kg (24.21 percent), Sal seeds at Rs. 5244.40 per kg (14.83 percent), Chiraoji seeds at Rs. 2767.37 per kg (7.82 percent), Tamarinds at Rs. 3602.34 per kg (10.18 percent), Mahua seeds at Rs. 2645.74 per kg (7.48 percent), Aonla at Rs. 1069.36 per kg (3.02 percent), Baheda at Rs. 876.41 per kg (2.48 percent), and Harra at Rs. 523.91 per kg and 1.48 percent(Churpal et al., 2021).
Policy Framework and Government Initiatives Supporting NTFPs
Existing Policies and Regulations
The state of Chhattisgarh has instituted various policies aimed at promoting the sustainable collection and trade of NTFPs. The National Policy on Forests and the Forest Rights Act of 2006 are two foundational frameworks that influence local policies (Kumar et al., 2023). The Forest Rights Act recognizes the rights of forest-dwelling communities over the resources they have traditionally used, thus ensuring that they have a say in the management and utilization of NTFPs. This policy shift is particularly significant in Chhattisgarh, where many tribal communities identify closely with forest resources.
Moreover, the State's NTFP Policy, formulated in 2007, emphasizes the need for sustainable harvesting practices, value addition, and promoting fair trade practices. This policy aims to ensure that local communities benefit from the sale of NTFPs, thus improving their socio-economic conditions. It recognizes the economic potential of NTFPs not just as supplementary income, but as a core aspect of livelihoods for many rural households across the state. This holistic approach addresses issues of sustainability while promoting community involvement and leadership. The implementation of the NTFP policy relies heavily on collaboration with various stakeholders, including government agencies, local communities, and non-governmental organizations (NGOs). These stakeholders work in a concerted effort to establish decentralized systems for the management of NTFPs. For instance, the State Forest Development Corporation plays a crucial role in the procurement and marketing of NTFPs. By setting up procurement centers and federating local collectors, the Corporation not only ensures fair prices for producers but also guarantees a steady supply of raw materials for local markets and industries (Tamrakar, et al., 2023).
Government Programs and Support Mechanisms
One of the most substantial initiatives concerning NTFPs in Chhattisgarh is the establishment of the Chhattisgarh Minor Forest Produce (Trading) Cooperative Society. This cooperative framework was designed to empower local communities, particularly tribal populations, by giving them control over the collection, processing, and marketing of NTFPs. By facilitating cooperative societies, the government aims to create a structured and fair market system for NTFPs, ensuring that the financial benefits reach the local harvesters who play a crucial role in sustaining these resources.
Furthermore, the state government has implemented the "Mahatma Gandhi National Rural Employment Guarantee Act" (MGNREGA), which includes provisions for the development and enhancement of NTFP-related activities. Under this act, laborers are provided employment through work that also supports the regeneration and sustainable management of forests. This integration of employment generation with environmental sustainability not only helps improve the livelihood of rural households but also ensures the ecological integrity of the forest ecosystems from which NTFPs are derived. In addition to cooperative societies and employment generation, the Chhattisgarh government has initiated various training programs aimed at enhancing the skills of local communities in NTFP harvesting, processing, and marketing. These workshops focus on promoting sustainable harvesting methods, which are crucial for maintaining the ecological balance while optimizing economic returns. By equipping individuals with technical knowledge and skills, the government fosters a sense of agency among community members and cultivates a culture of sustainable practices.
To further support NTFP sustainability, the government has been active in pursuing research and development initiatives. Collaborations with universities and research institutions are directed toward understanding the ecological and economic aspects of NTFPs. This scientific backing enables the formulation of informed policies and practices that benefit both the forest ecosystems and the communities that depend on them. By integrating traditional knowledge with modern scientific approaches, the government seeks to create a comprehensive framework for NTFP management.
Future Prospects and Opportunities for NTFPs in Enhancing Livelihoods
Non-Timber Forest Products (NTFPs) are a valuable resource for many communities, especially in forest-rich states like Chhattisgarh, India. These products range from medicinal herbs, gums, resins, and various edible items, playing a crucial role in the socio-economic fabric of rural communities. As awareness about sustainable practices and the value of biodiversity increases, the future prospects for NTFPs in Chhattisgarh present substantial opportunities. This essay explores those opportunities while considering economic, environmental, and social dimensions.
One of the most promising aspects of NTFPs in Chhattisgarh is their economic potential. Local communities have relied on NTFPs for generations, but as awareness about their market value grows, these products can contribute significantly to the livelihoods of rural populations. With approximately 44.6% of Chhattisgarh's geographical area under forest cover, the region offers a wide variety of NTFPs ready for harvesting. Local government initiatives, coupled with support from non-governmental organizations (NGOs), are essential in creating markets for these products. The development of supply chains for NTFPs can ensure better prices for collectors, thus improving their economic status.
Moreover, with the growing global demand for organic and natural products, NTFPs have an immense opportunity to fill this niche. Many consumers are increasingly moving towards buying organic, sustainably sourced products, particularly those that have health and nutritional benefits. The rich biodiversity in Chhattisgarh can leverage these market opportunities, aligning local production with global consumption patterns. Policies encouraging organic farming and sustainable harvesting practices will not only enhance the quality of products but also boost the regional economy. The incorporation of technology could further capitalize on NTFP potential. The use of Geographic Information Systems (GIS) and drone technology provides possibilities for mapping forest resources, monitoring growth patterns, and determining sustainable harvesting limits. Furthermore, the development of e-commerce platforms can connect local producers directly to consumers, eliminating middlemen and ensuring fair trade practices. Enhanced access to technology will empower local communities, helping them understand market trends and consumer preferences better.
Environmental sustainability is another critical aspect that influences the future of NTFPs in Chhattisgarh. The responsible harvesting of non-timber forest products contributes to the conservation of biodiversity and helps maintain the ecological balance. As the world grapples with the implications of climate change, sustainable practices in forestry and agriculture can mitigate adverse effects. Establishing community norms and guidelines for the sustainable harvesting of NTFPs can help conserve natural habitats while allowing for economic benefits. Community-based Forest management is also gaining momentum in Chhattisgarh. This approach not only empowers local communities but encourages participatory governance of forest resources. When communities take ownership of their resources, they are more likely to engage in sustainable management practices. Government support in the form of policy frameworks that prioritize community rights over forest resources can enhance the prospects for NTFPs. Training programs focused on sustainable harvesting, processing, and marketing can also bolster community resilience.
Value addition is a promising avenue for enhancing the profitability of NTFPs. Currently, many products are sold in raw form, but developing processing units for products like herbal medicines, jams, and pickles can greatly enhance their market value. The establishment of small-scale industries that focus on processing NTFPs can create employment opportunities, reduce rural migration, and contribute to local economic development. Additionally, educational initiatives emphasizing skills training in the processing and marketing of NTFPs would help create a knowledgeable workforce.The involvement of various stakeholders, including government bodies, NGOs, and private enterprises, is crucial for the successful integration of NTFPs into the mainstream economy. Collaborative efforts can lead to innovative solutions for marketing, sustainable practices, and research. For instance, partnerships with universities for research initiatives can yield findings that optimize the cultivation and harvesting of forest products. Furthermore, awareness campaigns can educate consumers on the significance of purchasing locally sourced NTFPs, fostering a sense of community pride.
Conclusion
Non-Timber Forest Products (NTFPs) are vital for sustaining the rural economy and the livelihoods of forest-dependent communities in India, especially in Chhattisgarh. The diverse range of NTFPs, including fruits, nuts, leaves, gums, and other biological materials, provide essential nutrients and serve as a significant source of income for millions of people. Government initiatives and policies promote sustainable harvesting practices, fair trade, and community involvement. With the growing global demand for organic and natural products, there are substantial opportunities for NTFPs to contribute to the regional economy while enhancing environmental sustainability. Value addition and the integration of technology can further optimize the economic potential of NTFPs, creating employment opportunities and empowering local communities. Collaborative efforts involving government bodies, NGOs, and private enterprises are essential for realizing the full potential of these invaluable forest resources.
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