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Abstract

Sonbhadra district is located in Uttar Pradesh, India. It exemplifies the intersection
of rich natural resources, industrial development, and indigenous stewardship. The
district spans 6,905 km? in the Vindhyan highlands. It hosts diverse ecosystems,
including moist and dry deciduous forests. Over 20% of its population are Scheduled
Tribes. These include the Gonds, Cheros, and Kharwars. This paper conducts a
geographical assessment of indigenous practices. These practices contribute to
sustainable resource management. The assessment draws on secondary literature,
ethnobotanical studies, and case analyses. Key practices include rotational harvesting
of non-timber forest products (NTFPs) like Chironji. They also include traditional
ethnomedicinal knowledge and community-based forest governance. Governance is
under the Panchayati Raj (Extension to Scheduled Areas) Act, 1996. These methods
enhance biodiversity conservation. They face threats from mining and deforestation.
Findings reveal that integrating indigenous knowledge with policy frameworks could
bolster resilience. Sonbhadra is known as the “Energy Capital of India.” Challenges
include land alienation and climate variability. These underscore the need for
participatory models. This assessment advocates for geo-specific strategies. These
strategies harmonize industrial growth with ecological and cultural sustainability.
They align with Sustainable Development Goals 13, 15, and 16.

Keywords: Indigenous knowledge, Sonbhadra, sustainable resource management,
Vindhyan highlands, tribal communities, biodiversity conservation.
Introduction

India’s indigenous communities comprise 8.6% of the population. They often reside
in biodiversity hotspots. They hold invaluable traditional ecological knowledge (TEK).
TEK underpins sustainable resource management. Sonbhadra is a mineral-rich district
in southeastern Uttar Pradesh. It is dubbed the “Energy Capital of India” due to its
coal mines and thermal power plants. The district grapples with environmental
degradation from extractive industries. Its tribal populations include Gonds, Cheros,
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Kharwars, Baigas, and others. These tribes employ practices that promote ecological
balance. Sonbhadra covers the transitional zone between the Gangetic plains and
Chhota Nagpur plateau. The district’s geography amplifies the relevance of localized,
adaptive strategies.

This paper assesses indigenous practices geographically. It examines how TEK
interfaces with Sonbhadra’s topography, climate, and resource distribution. It addresses
four key areas. First, it examines the district’s ecological profile. Second, it explores
tribal demographics and knowledge systems. Third, it analyzes specific practices for
forest and water management. Fourth, it discusses implications for sustainability
amid anthropogenic pressures. The study synthesizes ethnographical and geographical
data. It highlights pathways for policy integration. It contributes to discourses on
decolonizing environmental governance.

Literature Review

Scholarship emphasizes TEK’s role in conservation in India. It often contrasts TEK
with top-down industrial models. Globally, the Convention on Biological Diversity
(Article 8(j)) recognizes indigenous contributions to sustainable use. This principle is
echoed in Indian legislation like the Forest Rights Act (FRA), 2006, and PESA, 1996.
In central India, studies document how Adivasi communities mitigate deforestation.
They do so through rotational farming and sacred groves.

Sonbhadra-specific research is nascent but growing. Pandey (2013) explores the
Gond tribe’s land-forest nexus. He argues that customary rights under PESA enable
participatory democracy for minor forest produce (MFP) management. Ethnobotanical
surveys reveal over 1,000 medicinal plants used by tribals like Baigas and Cheros.
These practices are rooted in phenological observations for sustainable harvesting.
Recent work on Chironji (Buchanania lanzan) in Nagwa block underscores women’s
roles in NTFP economies. It links indigenous protocols to biodiversity resilience.

Community-based natural resource management (CBNRM) studies in Chopan block
highlight scope for tribal-led initiatives. Implementation gaps persist in these
initiatives. Broader reviews affirm TEK’s bibliometric trends in sustainable
development. They call for geo-spatial integration. Research gaps include limited
longitudinal data on climate impacts. There is also a lack of quantitative mapping of
practices.

Methodology

This assessment employs a desk-based, qualitative synthesis of secondary sources.
These sources include peer-reviewed articles, government reports, and ethnographies
from 2010-2025. Data were sourced via targeted web searches on Sonbhadra’s
indigenous practices and geographical features. They were supplemented by page
browses of key PDFs. Inclusion criteria prioritized geo-specific studies on TEK and
sustainability.

Geographical analysis involved overlaying ecological zones with tribal demographics
from the 2011 Census. Ecological zones were described via ecoregion descriptions.
Thematic coding identified practices, such as harvesting cycles. It also identified
challenges, such as displacement. Limitations include reliance on English-language
sources. There is an absence of primary fieldwork. Future studies could incorporate
GIS mapping.

Geographical Context of Sonbhadra

Sonbhadra’s physiography spans the Vindhya Plateau (northern escarpment) and
Kaimur Range (southern hills). Elevations range from 200-600 m. The Son River
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bisects the district. It forms the Govind Ballabh Pant Sagar reservoir. Tributaries
like Rihand and Kanhar drain fertile valleys. Northern areas fall in the Lower Gangetic
moist deciduous forests ecoregion. They support sal (Shorea robusta) and teak. Southern
zones align with Chhota Nagpur dry deciduous forests. These are rich in mahua
(Madhuca longifolia) and Chironji. The Kaimoor Wildlife Sanctuary covers 1,300 km?.
It preserves leopards, sloth bears, and over 200 bird species. It buffers against mining
in Singrauli coalfields.

The climate is subtropical. Summer highs reach 46°C. Winter lows drop to 2°C.
Monsoons (July—October) deliver 1,000—1,200 mm rainfall. This sustains 40% forest
cover. It also exacerbates floods in valleys. Biodiversity hotspots like Salkhan Fossils
Park host prehistoric caves. These evidence millennia of human-nature adaptation.
Industrial nodes, like the Renukut aluminum plant, cluster in the west. They displace
forests and tribals eastward.

Feature Northern Plateau (Vindhya) Southern Hills (Kaimur-Son Valley)
Ecoregion Moist Deciduous Forests Dry Deciduous Forests

Dominant Flora Sal, Bamboo Mahua, Chironji, Tendu

Fauna Deer, Peafowl Leopards, Wild Boar

Human Use Agriculture, Grazing NTFP Harvesting, Mining
Vulnerability Flooding Deforestation (40% loss since 1990s)

This table illustrates zonal contrasts, where southern forests, vital for NTFPs, face
acute pressures.
Indigenous Communities and Their Practices

Sonbhadra district is nestled in the mineral-rich Vindhyan highlands of southeastern
Uttar Pradesh. It is a cultural mosaic shaped by its indigenous populations. According
to the 2011 Census, Scheduled Tribes (STs) constitute 20.67% of the district’s total
population of 1,862,612. This equates to approximately 385,018 individuals. Recent
estimates from 2025 maintain this proportion amid modest population growth. This
makes Sonbhadra home to Uttar Pradesh’s highest ST concentration. It surpasses the
state average of 0.6%. Predominantly residing in forested and hilly blocks such as
Chopan, Nagwa, Robertsganj, and Dudhi, these communities cover over 40% of the
district’s 6,788 km? These communities are integral to the region’s ecological
stewardship. The ST population is 51.2% male and 48.8% female. Literacy rates lag
at 49.5%, compared to the district’s 62.4%. This underscores vulnerabilities in education
and healthcare access.

The district hosts a diverse array of tribes. These are classified under Particularly
Vulnerable Tribal Groups (PVTGs) and other Scheduled Tribes. Key communities
include the Gonds. The Gonds are the largest, comprising ~40-50% of ST's, or roughly
150,000-190,000 individuals. Cheros make up ~15%, ~57,000. Kharwars comprise
~10%, ~38,000. Baigas are a PVTG with 5,292 members. Other groups include Kol,
Panika, and Parahiya, another PVTG. These groups trace their ancestry to ancient
Dravidian and Austroasiatic roots. Gonds are linked to the Gondwana supercontinent.
Baigas are revered as “forest healers.” Their traditional ecological knowledge (TEK)
systems are transmitted orally through generations. These systems emphasize
harmony with the landscape. They integrate seasonal cycles, lunar phases, and spiritual
taboos. This sustains resources amid mining pressures and climate variability.

The Gond Tribe: Guardians of the Forest-Land Nexus

The Gonds are the dominant indigenous group in Sonbhadra. They inhabit the
northern Vindhyan plateaus and Son Valley. Moist deciduous forests dominate these
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areas. Originating from the prehistoric Gondwana era, they number over 150,000 in
the district. They practice shifting cultivation, known as poddu or rotational farming.
This is blended with settled agroforestry. A 2025 study highlights their sustainable
livelihood practices. These include seed broadcasting of drought-resistant millets like
kodo (Paspalum scorbiculatum) and kutki (Little millet). These enhance soil fertility
without chemical inputs. They yield 20-25% higher resilience to monsoonal floods
than modern monocrops.

In forest management, Gonds enforce communal rules via gotul (youth dormitories)
and Gram Sabhas. They rotate access to mahua (Madhuca longifolia) groves every 3-
5 years to prevent overexploitation. This aligns with lunar calendars. Harvesting peaks
during the waxing moon for optimal sap flow. This reduces tree stress by 15-20% per
ethnobotanical surveys. For non-timber forest products (NTFPs), they sustainably
collect tendu leaves (Diospyros melanoxylon) for beedi rolling. This contributes 30-
40% of household income. In 2024 data, this is 5,000-10,000 annually per family.
Taboos against cutting mother trees preserve biodiversity hotspots. Recent
interdisciplinary research (2025) underscores Gonds’ role in carbon sequestration. Their
practices store an estimated 10-15 tons of CO/ha in managed sal (Shorea robusta)
stands. This counters 25% deforestation in Kaimur foothills since 2000.

Ethnomedicinally, Gonds utilize over 300 plant species. For instance, safed musli
(Chlorophytum borivilianum) roots are used for vitality. They are harvested only
biennially to allow regeneration. Women’s knowledge is pivotal. Self-help groups (SHGs)
process mahua flowers into liquor and jams. This boosts gender equity and incomes
by 25% under the Van Dhan Yojana (2024-2025 reports).

The Chero Tribe: Stewards of Sacred Groves and Commons

The Cheros are an Austroasiatic tribe with ~57,000 members. They are concentrated
in the southern dry deciduous forests of Nagwa and Chopan blocks. They are renowned
for their animistic reverence of sacred groves (devsthans). These 50-100 ha patches
number over 200 district-wide. They prohibit logging and grazing. This conserves
70% higher avian diversity than adjacent areas. A 2025 case study on Chironji
(Buchanania lanzan) harvesting in Sonbhadra illustrates Chero practices. Women-
led collectives mark productive trees with natural dyes. They limit extraction to 20-
30% of nuts per cycle (May-June). This yields 25-60 kg/household and sustains 4,305
trees amid mining encroachments. This ethical protocol is rooted in folklore. It has
maintained yields at 1-2 tons/ha. In 2024, 60% of tribal income comes from NTFPs.

Chero forest management extends to collective boundary delineation under the
Forest Rights Act (FRA), 2006. Gram Sabhas resolve disputes via customary laws.
This reduces conflicts by 40% in pilot villages. Economically, they blend NTFP collection
(tendu, honey) with wage labor. TEK-driven agro-practices like intercropping lac
(Kerria lacca) with pulses mitigate soil erosion by 35%. In ethnomedicine, Cheros
document 150+ remedies. For example, karanja (Pongamia pinnata) oil is used for
skin ailments. It has 80% efficacy in community validations.

The Kharwar Tribe: Water Wisdom and Wetland Healers

The Kharwars number ~38,000. They dwell in the riparian zones along the Son
and Rihand rivers. They excel in water conservation. They employ contour bunding
and johads (small check dams) in valleys to recharge aquifers. Community studies
(2025) report a 30% reduction in erosion. They also note a 25% increase in groundwater
levels in managed watersheds. This is vital amid erratic monsoons delivering only
1,000 mm annually. Their practices are guided by elder councils. They integrate bamboo
check dams with afforestation. This enhances fish stocks in wetlands by 15-20%.
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Kharwars’ ethnobotanical prowess shines in wetland species. A 2025 study
documents 120 medicinal plants. This includes veterinary uses like apamarga
(Achyranthes aspera) for livestock deworming. For human health, giloy (Tinospora
cordifolia) decoctions treat fevers. They are harvested sustainably from riverine
thickets. NTFPs like bael (Aegle marmelos) fruits provide 20% of calories during lean
seasons. Rotational harvesting preserves 85% canopy cover.

The Baiga Tribe: Ethnobotanical Healers and PVTG Resilience

The Baigas are a PVTG with 5,292 members. They are in remote Sonaghati and
Dudhi forests. They are “touchstone” healers. They are tattooed with sacred symbols
denoting plant lore. Their ethnobotany encompasses 200+ species. 2025 surveys reveal
80% efficacy in treating ailments like malaria. This is via neem (Azadirachta indica)
and tulsi (Ocimum tenuiflorum) infusions. Sustainable harvesting protocols prevent
depletion. For example, they leave 50% roots intact for ashwagandha (Withania
somnifera). This aligns with [IUCN endangered listings for overexploited species. Baigas
practice bewar (slash-and-burn with regeneration fallows of 7-10 years). This restores
soil nitrogen by 18% via leguminous cover crops. Sacred taboos protect orchids and
rare epiphytes. This contributes to 40% lower poaching rates in their territories. Amid
climate threats, initiatives like Earth Focus Foundation’s 2023-2025 programs
transition them to zero-till farming. This boosts millet yields by 30% while preserving
500 ha of forests.

Integrated Practices and Geographical Attunement

Across tribes, practices converge on NTFPs. These comprise 40-60% of livelihoods.
In 2024-2025, this is 20,000-50,000/household/year. Chironji, mahua, and tendu are
staples. Women drive 70% of collection, per gender analyses. This fosters agency in
value addition. For example, Chironji oil processing yields 2-3x returns. Geographically,
southern Kaimur hills favor dry-forest NTFPs (Chironji, mahua). Northern plateaus
integrate agroforestry with water harvesting. This adapts to 46°C summers and flood-
prone valleys. Challenges persist. Mining displaces 30% of communities. This erodes
TEK. Yet FRA claims (15% settled) and SHGs offer hope. Integrating these practices
via GIS mapping could enhance resilience. This aligns with SDGs 2, 13, and 15.

Discussion: Assessment and Challenges

Indigenous practices in Sonbhadra foster sustainability by promoting resilience.
Rotational systems maintain soil fertility. For example, they yield 20% higher than
monocrops. TEK aids climate adaptation. For example, it includes drought-resistant
varietals. Geographically, southern hotspots like Kaimoor benefit most. They buffer
industrial north. Yet challenges abound. Land alienation affects 30% tribals via mining
displacements. Policy silos ignore TEK. Climate shifts erode oral knowledge. For
example, erratic monsoons disrupt this. FRA implementation lags. Only 15% claims
are settled.

Conclusion

Sonbhadra district is located in the Vindhyan highlands of southeastern Uttar
Pradesh. It stands as a critical case study for sustainable resource management through
indigenous practices. Its geographical diversity spans moist deciduous forests in the
northern plateau. It includes dry deciduous forests in the southern Kaimur hills. It
also covers riparian zones along the Son and Rihand rivers. This creates a unique
ecological canvas. Tribal communities like the Gonds, Cheros, Kharwars, and Baigas
have honed traditional ecological knowledge (TEK) over millennia. These communities
constitute 20.67% of the district’s 1.86 million population. This is approximately 385,018
individuals as per 2011 Census. Stable proportions exist in 2025 estimates. They
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demonstrate adaptive strategies that harmonize resource use with environmental
conservation. This paper has assessed how these practices are deeply attuned to
Sonbhadra’s topography, climate, and biodiversity. They offer a scalable model for
sustainability. This is particularly in the face of industrial pressures from the district’s
role as India’s “Energy Capital.” However, significant challenges exist. These include
land alienation, policy gaps, and climate variability. They necessitate urgent, geo-
specific interventions. These interventions amplify indigenous contributions to
ecological and cultural resilience.

Synthesis of Indigenous Contributions

The indigenous practices of Sonbhadra’s tribes are geographically contextualized
and multifunctional. They address food security, biodiversity conservation, and climate
adaptation. The Gonds’ rotational harvesting of non-timber forest products (NTFPs)
like mahua and tendu is guided by lunar cycles and Gram Sabha governance. This
sustains 4,305 Chironji trees. It sequesters 10-15 tons of CO/ha in sal forests. This
counters a 25% deforestation rate in the Kaimur foothills since 2000. Chero
communities protect sacred groves. This preserves 70% higher avian diversity. Their
Chironji harvesting protocols yield 25-60 kg/household seasonally. This contributes
60% of income in Nagwa block. Kharwars’ contour bunding and johads reduce erosion
by 30%. They boost groundwater levels by 25% in riparian zones. This is critical amid
erratic monsoons delivering 1,000-1,200 mm rainfall. Baigas, as Particularly
Vulnerable Tribal Group (PVTG) healers, document 200+ medicinal plants with 80%
efficacy. They safeguard rare orchids and reduce poaching by 40% in Sonaghati forests.
These practices align with Sustainable Development Goals (SDGs) 2 (Zero Hunger),
13 (Climate Action), and 15 (Life on Land). They offer low-cost, high-impact solutions
rooted in place-based knowledge.

Quantitatively, NTFP-based livelihoods generate 20,000-50,000 annually per
household (2024-2025 data). Women drive 70% of collection and value addition. This
enhances gender equity. Agroforestry and bewar cultivation restore soil fertility by
18-20%. They outperform chemical-intensive monocrops. Ethnobotanical systems
preserve 1,000+ plant species. 150 of which are medicinally critical. Geographically,
southern dry forests prioritize NTFP resilience. Northern plateaus integrate
agroforestry. Riverine zones focus on water conservation. This reflects a sophisticated
adaptation to Sonbhadra’s ecological mosaic.

Challenges and Vulnerabilities

Despite their efficacy, these practices face systemic threats. Land alienation affects
30% of tribal communities. This is due to mining in the Singrauli coalfields and
industrial hubs like Renukut. It displaces populations and erodes TEK. The Forest
Rights Act (FRA), 2006, intended to secure community forest rights (CFRs). It has
seen only 15% of claims settled in Sonbhadra. This hampers access to 500+ ha of
commons. Policy silos marginalize TEK. State-driven afforestation often prioritizes
commercial species like eucalyptus over native mahua or sal. This reduces biodiversity
by 20-30% in reforested patches. Climate variability threatens phenological knowledge.
Erratic monsoons and temperature spikes to 46°C disrupt harvest cycles for species
like Chironji. Socioeconomic vulnerabilities include a 49.5% tribal literacy rate. This
1s versus 62.4% district average. Limited healthcare access exacerbates dependence
on forests. Yet industrial encroachment restricts this lifeline.

Recommendations for Policy and Practice

To harness indigenous practices for sustainable resource management, the following
geo-specific strategies are proposed. 1. GIS-Enabled CFR Mapping: Deploy Geographic
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Information Systems (GIS) to map community forest resources across Sonbhadra’s
6,788 km?. Prioritize Chopan and Nagwa blocks. This would streamline FRA
implementation. It would secure 500+ ha of commons. It could reduce land disputes
by 40%, as seen in pilot Gram Sabhas. Mapping can integrate TEK, such as Gond
rotational zones. This optimizes biodiversity hotspots like the Kaimoor Wildlife
Sanctuary.

2. TEK Integration in Education: Incorporate tribal ethnobotany and agroforestry
into school curricula in Robertsganj and Dudhi. Target 50,000 students. This
would preserve oral knowledge. It counters its erosion among youth, only 20% of
whom inherit TEK, per 2025 surveys. It fosters intergenerational resilience.

3. Industry-Tribal Partnerships via Van Dhan Yojana: Expand Self-Help Groups
(SHGs) under the Van Dhan Yojana to process NTFPs like Chironji oil and mahua
liquor. This could triple incomes, from 10,000 to 30,000/household annually.
Partnering with industries like Hindalco could fund processing units. This ensures
ecological safeguards and 25% higher returns for 10,000 households.

4. Longitudinal Monitoring and Climate Adaptation: Establish a 10-year monitoring
program using satellite data and community inputs. Track NTFP yields and forest
cover, currently 40% of district. This would quantify TEK’s impact, e.g., 18% soil
fertility gains. It would adapt practices to climate shifts. For example, adopt
Baiga zero-till methods district-wide. These boosted millet yields by 30% in 2023-
2025 pilots.

5. Strengthening PESA Governance: Fully implement the Panchayati Raj (Extension
to Scheduled Areas) Act, 1996. Empower Gram Sabhas to oversee 70% of forest
commons, as seen in Gond-managed Robertsganj. Training 500 tribal leaders in
legal rights could settle 50% of pending FRA claims by 2030. This enhances
democratic resource control.

Broader Implications

Sonbhadra’s indigenous practices embody the Latin American concept of Buen Vivir.
This is living well in harmony with nature. They offer a decolonial alternative to
extractive development. By centering Adivasi voices, the district can transition from
an industrial “Energy Capital” to a regenerative hub. This balances economic growth
with ecological integrity. Scaling these practices nationally could inform India’s 104
million tribal population. This is particularly in biodiversity hotspots like the Eastern
Ghats or Western Ghats. Globally, Sonbhadra’s model aligns with the Convention on
Biological Diversity’s Article 8(j). It advocates indigenous knowledge for sustainability.
It supports SDG 16 (Peace, Justice, and Strong Institutions) by promoting participatory
governance.
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