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ABSTRACT:
The forests of Chhattisgarh, particularly in Gariyaband District, harbor a rich diversity of minor forest wood species (MFWS) that hold significant ecological, economic, and cultural importance. These species contribute to rural livelihoods through the provision of fuelwood, construction materials, handicraft resources, and medicinal products, while also playing vital roles in ecosystem stability and biodiversity conservation. This review synthesizes existing literature and field-based observations to present a comprehensive account of MFWS diversity and utilization patterns in the region. It highlights taxonomic composition, traditional knowledge systems, and utilization practices, alongside the ecological services provided by these species. The analysis reveals that although MFWS are indispensable to forest-fringe and tribal communities, unsustainable harvesting, habitat degradation, and policy implementation gaps pose serious threats to their persistence. Community-based management approaches, non-destructive harvesting techniques, and value-addition strategies are discussed as potential pathways for sustainable utilization. Furthermore, research gaps are identified, particularly in species-specific ecological studies, market chain analysis, and climate change impact assessments. This review aims to inform conservation planning, livelihood enhancement programs, and policy frameworks to ensure the sustainable management of minor forest wood species in Gariyaband District and similar ecological landscapes.	Comment by User: What are the field based observations you conducted? Please list them as result and discussion the literatures and the results in discussion session.	Comment by User: These are serious challenges rather than threats. Threats are challenges that are posed in natural phenomena’s like floods, climate changes, earth quicks, land slides,….  
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1. Introduction
Chhattisgarh, often referred to as the “Herbal State” of India, is among the few states that have recorded a remarkable increase in forest area and tree cover in recent years. According to the Forest Survey of India (2023) and the Press Information Bureau (2023), the state achieved the highest forest cover gain in the country, adding 68,362 hectares, which reflects both its rich forest resources and effective conservation measures. The forests of Chhattisgarh consist of sal (Shorea spp.)-dominated dry deciduous forests, teak (Tectona grandis) stands, bamboo formations, and a mosaic of mixed forests containing a vibrant diversity of species classified as minor forest produce (MFP), such as tendu (Diospyros melanoxylon) leaves, mahua (Madhuca longifolia) flowers and seeds, sal seeds, and lac-yielding species (Churpal, Gauraha, Pathak and Tuteja, 2021). Minor forest wood species (MFWS), often included in the broader category of non-timber forest products (NTFPs), play a crucial role in sustaining rural livelihoods. These species provide essential goods such as fuelwood, small timber, and raw materials for handicrafts, as well as medicinal and food resources (Mushtaq et al., 2024; Saxena and Anderson, 2001). According to FAO (2001), over 50% of forest-fringe populations in India depend directly on forest products for subsistence, especially during agricultural lean seasons or in times of natural calamities. Recognizing the socio-economic and ecological value of these resources, the Chhattisgarh State Minor Forest Produce (Trading and Development) Federation has implemented innovative models such as People’s Protected Areas (PPA), emphasizing community participation, non-destructive harvesting methods, species inventory management, primary processing facilities, and the preservation of indigenous medicinal knowledge (Chhattisgarh MFP Federation, 2024). These strategies aim to balance economic utilization with biodiversity conservation, ensuring the sustainable management of MFWS for future generations.
2. Methodology
This review was conducted through an extensive survey of peer-reviewed journals, books, government reports, and institutional publications focusing on Minor Forest Wood Species (MFWS) and their role in livelihoods, ecology, and sustainable forest management, with special emphasis on Gariyaband District, Chhattisgarh. Literature was sourced from major scientific databases such as Google Scholar, Scopus, and Web of Science, as well as relevant reports from the Chhattisgarh State Forest Department and the Food and Agriculture Organization (FAO). Inclusion criteria targeted studies published between 2000 and 2024, while seminal works predating this period (e.g., Champion and Seth, 1968; Jain, 1991) were also incorporated for historical and taxonomic relevance. Keywords including “Minor Forest Wood Species,” “ethnobotany,” “sustainable forest management,” and “Chhattisgarh” were used in combination with Boolean operators to refine the search.
Collected literature was systematically reviewed to categorize findings into thematic sections such as traditional knowledge, ecological significance, threats and challenges, and conservation strategies. Data were synthesized by comparing patterns, species composition, and management practices across multiple sources. Priority was given to studies offering species-level details, quantitative assessments, and documented case studies from central India. The review approach followed established protocols for narrative synthesis (Popay et al., 2006) to integrate ecological, socio-economic, and policy perspectives, ensuring a comprehensive understanding of MFWS and identifying research gaps for future studies.
3. Study Area Overview
Gariyaband District, established on January 1, 2012, after being carved out from Raipur District, encompasses approximately 5,822.86 km² in the Raipur Division of Chhattisgarh (Wikipedia contributors, 2024; Veethi, 2011). The district is geographically framed by the Mahanadi River in the north and the Pairi River near Rajim, with the Tel River bordering Odisha in the southeast (Wikipedia contributors, 2024). Forests cover over half of the district—2935 km²—housing vital wildlife habitats, including the Udanti–Sitanadi Tiger Reserve (USTR) (Wikipedia contributors, 2024). Central to regional biodiversity, USTR spans around 1,842 km², comprised of moist tropical Sal forests and southern dry mixed deciduous forests, and acts as a crucial corridor linking adjoining forest divisions and reserves (Vajiram Editor, 2025; Drishti IAS, 2025). The climate of Gariyaband reflects typical tropical conditions, with hot summers peaking around 33 °C and milder winters hovering near 20 °C, along with an annual average rainfall of approximately 1,217 mm—ideal for the growth of mixed deciduous forest types (Veethi, 2011). Local terrain includes hills and undulating areas of moderate elevation, often above 300 m, interspersed with alluvial plains and red lateritic soils that support both Sal and teak forest cover along with bamboo and various minor wood species (Wikipedia contributors, 2024; Udanti Sitanadi Tiger Reserve, 2024; Wikipedia, 2024). On the socio-economic front, Gariyaband had a population of about 597,653 according to the 2011 Census, with a literacy rate of 68.26% and a relatively balanced sex ratio of 1,020 females per 1,000 males. Scheduled Tribes accounted for roughly 36% of the population, with significant tribal concentrations in taluks like Chhura, Gariaband, and Mainpur (Wikipedia contributors, 2024). The local population, primarily depending on agriculture—often supported by forest-sourced incomes—includes various tribal groups such as Gond, Kamar, and Bhunjia, whose livelihoods remain deeply entwined with forest resources (Veethi, 2011; Wikipedia contributors, 2024; Chhattisgarh Online, 2024).
4. Diversity of Minor Forest Wood Species
Chhattisgarh's forests are notable for their rich assemblage of minor forest wood species (MFWS), commonly classified within the broader category of non-timber forest products (NTFPs). A landmark study by Churpal, Gauraha, Pathak, and Tuteja (2021) identified 28 economically important tree species—including tendu (Diospyros melanoxylon), mahua (Madhuca latifolia), sal (Shorea robusta), and harra (Terminalia chebula)—alongside shrubs (e.g. Phoenix acaulis, Ziziphus mauritiana, Holarrhena antidysenterica), climbers (e.g. Bauhinia vahlii, Smilax macrophylla, Dioscorea bulbifera), and herbs (e.g. Curcuma angustifolia, Andrographis paniculata, Cassia tora, Curcuma zedoaria).In terms of species richness and composition, the Chhattisgarh Minor Forest Produce Federation lists a diverse suite of species actively traded as MFPs—from Shorea robusta seeds, Terminalia spp., and Aegle marmelos, to medicinal herbs like Curcuma angustifolia and Asparagus racemosus—totaling over 20 major species categories (CGMFPFED). When assessing endemic and threatened species, many of the key minor wood/utilitarian species, while locally abundant, include those like Terminalia anogeissiana, valued for tannins and wild silk host functions (Wikipedia). Species such as Helicia nilagirica—used for firewood and ethnomedicine—may not be regionally endemic but are recognized for their ecological and cultural importance (Wikipedia). Most MFWS in Chhattisgarh are not globally threatened, though their localized significance underscores the need for sustainable use policies. Regarding seasonal availability, official records from the MFP Federation show clear seasonal harvesting windows: for example, mahua flowers and tamarind (imli) yield during specific months, and commercial tendu leaf collection follows a defined (often monsoon-linked) schedule (CGMFPFED).
5. Utilization Patterns
5.1. Timber and Construction Uses
Hardwickia binata yields exceptionally durable and termite-resistant timber, used traditionally to construct agricultural tools such as cart wheels, oil mills, pestles, and ploughs—with its bark even serving in rope-making (Krishen, 2006; Negi, 1993; Khare, 2008).
5.2. Fuelwood and Charcoal
Butea monosperma (Palash) is prized for both fuelwood and high-quality charcoal, and its enduring wood is utilized for making utensils like well-curbs, scoops, spoons, and ceremonial ladles for pouring ghee during Hindu rituals (Wikipedia contributors, 2025; Singh and Srivastava, 2022).
5.3. Handicrafts and Cottage Industries
Bastar’s tribal artisans excel at wood carving, crafting items from teak, Indian rosewood, and whitewood—ranging from functional agricultural implements to decorative and totemic pillars that reflect tribal lifestyle and beliefs. Their handiwork, categorized as “Bastar Wooden Craft,” enjoys protection under India’s GI (Geographical Indication) system (Wikipedia contributors, 2025). Research on economic constraints impacting these artisans further underscores the critical role of handicrafts in rural livelihoods (Thakur and Kumeti 2024).
5.4. Medicinal and Cultural Uses
Butea monosperma also holds a revered place in traditional medicine and cultural rituals: it's used in Ayurveda for treating conditions like diabetes, fever, dysentery, and skin disorders; its flowers serve as ceremonial Holi colors and ritual dyes, and its durable wood is used in sacred utensils. Pharmacological studies document its antidiabetic, anti-inflammatory, antioxidant, and antimicrobial properties (Pawar, Kulkarni and Kudale, 2025; Singh and Srivastava, 2022; Methaniya et al., 2025)


5.5. Livelihood and Subsistence Value
Minor forest wood species, such as tendu (Diospyros melanoxylon), mahua (Madhuca indica), sal seeds, and bamboo, significantly supplement rural incomes in forest-fringe areas. Timber species like Hardwickia binata further support local economies via agricultural tool manufacture. However, comprehensive studies quantifying household income contributions from –MFWS in Gariyaband or Chhattisgarh at large remain limited and represent an important area for future research (Mushtaq et al., 2024).
6. Ecological Importance of Minor Forest Wood Species (MFWS)
Role in Forest Ecosystem Functioning: Minor Forest Wood Species (MFWS), often included under non-timber forest products (NTFPs), are essential participants in forest ecosystem dynamics. As Ticktin (2004) explains, harvesting of NTFPs affects ecological processes at multiple scales—from individual species health to broader community dynamics—underscoring their ecological significance beyond economic value. Ebiodynamic research consistently demonstrates that plant functional diversity enhances ecosystem multifunctionality, improving productivity, nutrient cycling, and resource use efficiency (Byrnes et al., 2013; Tilman et al., 2000).
Soil Fertility and Erosion Control: Woody plants and NTFP-bearing species contribute to soil structure and fertility via litterfall, root biomass, and mycorrhizal associations. Although global-scale studies have primarily focused on agroforestry systems (e.g., tree species traits that improve carbon stocks via mycorrhizal and nitrogen-fixing characteristics—Peng et al., 2020), their concepts are relevant locally. The accumulation of soil organic matter (SOM), significantly influenced by diverse plant inputs, is closely tied to soil nutrient retention, aggregation, and water-holding capacity—factors crucial for erosion control (Wikipedia contributors, 2025).
Biodiversity Conservation: The ecological functions of MFWS extend into biodiversity preservation by enriching habitat heterogeneity. For example, coarse woody debris from minor forest trees provides microhabitats for fungi, invertebrates, and small vertebrates, creating ecosystem micro-niches—thereby promoting resilience and species diversity (Wikipedia contributors, 2025). Furthermore, an NTFP-focused review highlights how tribal knowledge ensures the sustainable extraction of forest resources, supporting both livelihood security and forest conservation (Tamrakar and Dixit, 2023).
7. Traditional Knowledge and Ethnobotanical Practices
Indigenous Harvesting Methods: Tribal communities in Chhattisgarh have traditionally used sustainable harvesting techniques rooted in deep ecological understanding. However, studies from adjacent districts like Surguja highlight how unsustainable methods—such as plucking whole twigs of Phyllanthus emblica and early rhizome harvesting of Costus speciosus—have led to severe damage in populations and hindered regeneration (Anonymous, 2008). 
Preservation and Storage Techniques: Efforts by the Chhattisgarh State Minor Forest Produce (Trading and Development) Co-operative Federation (CSMFPCF) showcase how traditional and modern techniques can converge. In in-situ managed zones known as People's Protected Areas (PPAs), forest products are harvested using non-destructive methods and stored in local godowns by Primary Societies. The Federation then manages transport, quality assessment, and fair profit shares—with 70% retained by collectors, and the remainder allocated for community and forest development (CSMFPCF, 2021). Additionally, local community centers or Van Aushadalayas document and preserve traditional herbal remedy knowledge through collaboration with village vaidyas (healers), enhancing intergenerational transmission of ethnobotanical wisdom.
Role of Local Knowledge in Sustainable Use: Globally and within India, local and indigenous knowledge systems are critical for the sustainable management of forest resources. Ticktin (2004) underscores how traditional practices directly influence ecological resilience and conservation outcomes. In India, community-based strategies—such as village biologist programs and Vaidu Sammelans—have been effective in legitimizing folk medicine, engaging formal institutions, and fostering collaborative research on medicinal plants (Ray and Georges, 2003). These approaches highlight the necessity of integrating traditional ecological knowledge into broader forest management frameworks.
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8.1. Overexploitation and Habitat Loss
Overharvesting of minor forest wood species (MFWS) leads to reduced availability of non-timber products like tendu (Diospyros melanoxylon), amla (Phyllanthus emblica), and mahua (Madhuca longifolia), severely impacting the livelihoods of forest-dependent communities (Allied Academies, 2023). Moreover, habitat loss through illegal logging and land fragmentation in regions like the Eastern Ghats—driven by agriculture, mining, and infrastructure—has led to significant degradation of forests and biodiversity.
8.2. Climate Change Impacts
By 2050, about 64% of India's forest and tree cover, including the majority of tropical dry deciduous forests prevalent in Chhattisgarh, could become climate hotspots due to rising temperatures and altered rainfall patterns (Forest Survey of India in SoFR 2021). Research modeling climate projections (RCP 8.5) indicates that suitable habitats for key species like mahua, amla, and chironji (Buchanania lanzan) may contract sharply, whereas resilient species like bael (Aegle marmelos) might fare better (KSG India analysis).
8.3. Invasive Species Competition
Invasive species pose a serious threat to native ecosystems. For example, Prosopis juliflora has overrun substantial parts of the Banni Grasslands, displacing native biodiversity, reducing forage availability, and disrupting traditional beekeeping practices (Wikipedia contributors, 2025). Similar invasions could undermine both habitat quality and the availability of MFWS in Chhattisgarh’s forests.
8.4. Policy and Management Gaps
Although India adopted its National Agroforestry Policy in 2014, integrating MFWS into formal policy frameworks remains limited, and institutional support for agroforestry and minor species conservation is inadequate and fragmented (Wikipedia contributors, 2025). Furthermore, gaps in forest policy design and implementation—such as monoculture plantation focus over natural forests, ineffective fund usage in compensatory afforestation, and insufficient community inclusion—undermine sustainable forest management (ORF, 2025; Wikipedia contributors, 2024). While Joint Forest Management has global potential, it's unevenly and inconsistently applied across India (Wikipedia contributors, 2024) (Wikipedia).
9. Conservation and Sustainable Management Strategies
9.1. Community-based Forest Management
Chhattisgarh has emerged as a leader in implementing the Forest Rights Act (FRA), 2006, granting Community Forest Resource Rights (CFRR) to forest-dwelling communities and empowering Gram Sabhas to manage, protect, and regenerate their customary forests (Drishti IAS, 2025)(Drishti IAS). Notably, in Hasdeo Aranya, 17 villages were granted Community Forest Management rights, enabling them to create working plans and receive budgets for forest conservation—successfully curbing mining threats in this ecologically vital area (Hindustan Times, 2024)(Hindustan Times).
9.2. Agroforestry and Reforestation Initiatives
The Central Highlands Restoration Project (CHiRP) is a community-driven pilot in Chhattisgarh designed to restore ecological function across forest and non-forest lands. It uses assisted natural regeneration, stream rejuvenation, diversified agroforestry models, and watershed development to enhance landscape resilience and reduce pressure on natural forests (TNC India, 2021) (The Nature Conservancy India).
In parallel, under India's Compensatory Afforestation Fund (CAMPA), the Chhattisgarh Forest Department will plant over 116,000 saplings across nine sites (171.5 hectares) using scientifically guided methods to restore biodiversity (TOI, 2025)(The Times of India).

9.3. Legal Frameworks and Government Schemes
The Compensatory Afforestation Fund Act (CAMPA), 2016 mandates the creation of mechanisms to compensate for forest loss and ensure transparent use of funds toward restoration and conservation efforts(Wikipedia). Chhattisgarh also leads the nation in implementing the Forest Rights Act, granting over 500,000 Individual Rights Certificates and recognizing Community Forest Rights for nearly 1.66 million hectares, empowering communities and enhancing conservation outcomes (Drishti IAS, 2022; Vartha24, 2023)(Drishti IAS, Vartha 24). Additionally, the Chhattisgarh State Minor Forest Produce Co-operative Federation plays a pivotal role in sustainable utilization by ensuring fair pricing (via MSP), promoting value-addition, and supporting welfare schemes for collectors. The Federation markets over 52 MFP species, promotes processing units, and implements mechanisms like scholarships and insurance for gatherer families(CGMFPFED). Under the Industrial Development Policy (2024–30), the state offers substantial incentives—including up to 50% subsidies—for forest produce-based processing units (e.g., the Vananchal Industries Package). It also markets MFP products under the brand "Chhattisgarh Herbals" through Sanjeevani stores(CSIDC). Moreover, through the One District One Product (ODOP) initiative under the PM FME Scheme, Gariyaband district is promoting minor forest produce (e.g., chironji) as specialized products to boost local enterprise and forest-based income(CSIDC).
10. Research Gaps and Future Prospects
Although the ecological and socio-economic value of minor forest wood species (MFWS) is well recognized, several important research gaps constrain effective conservation and sustainable use. First, there is a persistent need for species-level demographic and ecological studies (e.g., matrix population models, regeneration biology, harvest-sensitivity analyses) to determine sustainable offtake limits and recovery rates for locally important species; such approaches have been advocated by Ticktin (2004) and tested in harvest-sustainability work using matrix models (Schmidt, Mandle and Ticktin, 2011). Second, while many studies document the livelihood role of MFWS, value-addition, processing, and small-scale enterprise development remain under-researched in the Indian context; systematic reviews show that processing can enhance rural incomes but is constrained by informal enterprise structures, poor access to finance, and weak market linkages (Meinhold and Darr, 2019; Morsello et al., 2012). Third, there is strong potential to map resource distributions and seasonal availability more precisely through integrated geospatial methods: mapping NTFP occurrences and harvesting intensity using remote sensing + participatory mapping (Srivastava and Anitha, 2010; Woodward et al., 2021) and targeted species mapping studies (Langlentombi et al., 2020) can provide the spatially explicit data needed for local management planning. Fourth, digital and emerging technologies (AI/ML for species detection and trend analysis, blockchain/IoT for value-chain traceability, and mobile decision-support tools for collectors and co-operatives) offer promising pathways to improve monitoring, market transparency, and adaptive management — several recent reviews document growing applications and potential in forestry and biodiversity contexts (Shivaprakash et al., 2022; reviews on blockchain and traceability). Finally, cross-cutting socio-ecological questions remain: how to co-design community-led monitoring, integrate traditional ecological knowledge with scientific monitoring, and design policy and financing instruments that reward conservation while securing fair returns to collectors. Addressing these gaps will require coordinated, multidisciplinary projects that combine species-level field ecology, participatory social science, value-chain analysis, and geospatial/digital tools — paired with pilot interventions in districts such as Gariyaband so methods and governance models can be field-tested and scaled. 
11. Conclusion
Minor Forest Wood Species (MFWS) in Gariyaband District of Chhattisgarh hold significant ecological, economic, and cultural value, playing a vital role in sustaining forest ecosystems, supporting local livelihoods, and preserving traditional knowledge systems. The review highlights that despite their importance, these species face threats from overexploitation, habitat degradation, invasive species, and climate change. The region’s rich biodiversity and traditional ethnobotanical practices underscore the need for targeted conservation, value addition, and sustainable utilization strategies. Strengthening community participation, promoting agroforestry, and implementing supportive legal frameworks can ensure the long-term preservation of MFWS. Furthermore, research focusing on species-level documentation, sustainable harvesting methods, and market-based innovations will be essential for enhancing their socio-economic potential while safeguarding ecological balance. The integration of scientific knowledge with indigenous practices offers the most promising pathway for the sustainable management of these valuable forest resources in Gariyaband and similar ecological regions.	Comment by User: I think its best if you add these points as recommendation. What recommendations you forwarded from this review? What are the major objectives and benefits of this review for the study are? Please discuss them as subtitles.
Table 1. Potential Annual Collection and Market Value of Selected MFPs in Chhattisgarh
	MFP (Local Name)
	Botanical Name
	Annual Potential (Lakh Qtls)
	Approximate Value (Crores ₹)

	Tendu Leaves
	Diospyros melanoxylon
	—
	Part of overall MFP value

	Mahua Flowers
	Madhuca indica
	5.00
	—

	Mahua Seeds
	—
	3.02
	—

	Amla (Imli)
	Emblica officinalis
	5.10
	160.68

	Chironji
	Buchanania lanzan
	0.512
	44.29

	Kusum Lac
	— (lac product)
	0.10
	10.00

	Total
	—
	—
	458.41


Source: Adapted from IRJET study on forest produce in Chhattisgarh (Marvahi et al., 2025) (IRJET).
Table 2. Collection Costs, Employment, and Returns per Household for Selected NTFPs
	NTFP
	Quantity Collected (kg)
	Cost of Collection (₹ per household)
	Employment Days
	Selling Price (₹/kg)
	Income Generated (₹ per household/year)

	Mahua Flower
	277.90 kg
	3,172.50
	21.15
	30.82
	8,564.88

	Mahua Seed
	100.79 kg
	1,965.00
	13.10
	26.25
	2,645.74

	Tamarind
	113.89 kg
	1,125.00
	7.50
	31.63
	3,602.34

	Chironji Seed
	22.20 kg
	952.50
	6.35
	124.65
	2,767.37

	Tendu Leaves
	100.76 kg
	862.50
	5.75
	100.00
	10,076.00

	Sal Seed
	262.22 kg
	2,842.50
	18.95
	20.00
	5,244.40


Source: Based on cost-return analysis of NTFPs from Chhattisgarh (Churpal et al, 2021; Phyto Journal).
Table 3. Selected Minor (Non-Specified) Forest Produce: Annual Potential and Value
	MFP (Local Name)
	Botanical Name
	Annual Potential (Thousand Qtls)
	Approximate Value (Crores ₹)

	Sal Seed
	Shorea robusta
	700
	90

	Harra
	Terminalia bellirica
	50
	10

	Amla
	Emblica officinalis
	31
	20

	Tulsi (Van Tulsi)
	Ocimum gratissimum
	44
	8

	Bel (Aegle marmelos)
	—
	15
	6

	Others
	—
	—
	—

	Total (excerpt)
	—
	—
	—


Source: Adapted from the Chhattisgarh MFP Federation data on non-specified Minor Forest Produce (cgmfpfed.org).
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