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Abstract— Traditional medicine remains a cornerstone of primary healthcare among tribal communities in India,
particularly within ecologically sensitive regions such as the Wayanad district of Kerala. The present study documents and
analyzes the use of endangered plant species and mud-based remedies in the traditional healthcare practices of Wayanad'’s
indigenous populations. Ethnobotanical surveys, conducted through structured interviews with tribal healers, revealed that
multiple threatened species—including medicinal orchids, tree barks, and forest herbs—are integral to treatments for ailments
such as respiratory disorders, digestive problems, wounds, and skin infections. Additionally, unique mud-based therapeutic
applications were recorded, reflecting deep ecological knowledge and cultural adaptation to the local environment.

Findings indicate that over 35% of the documented plant species are currently categorized as vulnerable or endangered under
the IUCN Red List, raising concerns over both biodiversity conservation and the continuity of indigenous medical systems. The
study highlights that unsustainable harvesting, habitat loss, and limited transmission of traditional knowledge across
generations threaten this intricate healthcare tradition. Integrating community-led conservation, sustainable resource
management, and policy support is vital to safeguard both the ecological resources and the cultural heritage of these
communities.

This research underscores the dual urgency of conserving endangered medicinal plants and recognizing traditional healing
systems as invaluable reservoirs of knowledge. Protecting these practices not only preserves biodiversity but also contributes
to sustainable healthcare solutions in the face of global health and environmental challenges.

Keywords— Traditional medicine, Tribal communities, Wayanad, Endangered plants, Medicinal orchids, Ethnobotany,
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l. INTRODUCTION

Traditional medicine remains one of the most enduring links between biodiversity and cultural heritage in human societies.
Globally, the World Health Organization (WHO) estimates that nearly 80% of the world’s population relies on traditional
medicine for primary health care. This reliance is particularly strong among indigenous and tribal communities, where
ethnomedicinal knowledge forms the foundation of health systems, linking natural resources with well-being and cultural
identity.

In India, the role of traditional medicine is profound, with systems such as Ayurveda, Siddha, and Unani coexisting alongside
rich tribal ethnomedicinal traditions. Kerala, often known as the “cradle of Ayurveda,” also harbors numerous indigenous
communities that practice traditional healing using locally available resources. Within Kerala, the Wayanad district occupies
a unique ecological and cultural niche. Positioned in the Western Ghats, a global biodiversity hotspot, Wayanad is home to
diverse tribal groups, including the Paniya, Kurichiya, Kuruma, and Kattunaikka communities. These groups possess deep-
rooted knowledge of forest ecosystems, plants, soils, and healing practices that have been passed down through generations.
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The ethnomedicinal practices of Wayanad’s tribes rely not only on medicinal plants but also on natural resources such as
sacred muds and soils used in wound healing, detoxification, and ritual purification. Such practices underscore the
multidimensional relationship between people and their environment, integrating ecological, spiritual, and therapeutic
dimensions. However, the survival of this knowledge is increasingly threatened by habitat degradation, overexploitation,
modernization, and declining intergenerational transfer of traditional wisdom.

A pressing concern is the dependence on endangered plant species. Several species that form the backbone of tribal medicine
are categorized as rare, vulnerable, or endangered under the [IUCN Red List and India’s Wildlife Protection Act. Examples
include Gloriosa superba (used for anti-inflammatory and rheumatism treatment), Rauvolfia serpentina (for hypertension and
snakebites), and Coscinium fenestratum (antimicrobial and antidiabetic). Unsustainable harvesting, coupled with deforestation
and commercial exploitation, threatens the very resources upon which these medical systems depend.

Documenting and analyzing this knowledge is crucial for three reasons:
1. Cultural preservation — safeguarding intangible heritage and tribal identity.
2. Conservation strategy — highlighting species at risk and promoting sustainable harvesting.

3. Scientific validation — bridging ethnomedicine with pharmacological research for novel drug discovery.

TABLE 1
SELECTED ENDANGERED MEDICINAL PLANT SPECIES USED BY TRIBES IN WAYANAD
Botanical Name Local Name Traditional Uses e
Status
. S Anti-inflammatory, arthritis, snakebite

Gloriosa superba Kalihari antidote Vulnerable

Coscinium fenestratum Maramanjal Antimicrobial, antidiabetic, wound healing Endangered

Rauvolfia serpentina Sarpagandha Hypertension, snakebite, mental disorders Endangered

. Raktha S N
Pterocarpus santalinus Skin ailments, blood purification Endangered
Chandan
Nothapodytes . .
nimmoniana Amruta Cancer therapy (camptothecin alkaloid) Vulnerable

These examples illustrate how endangered species form a vital component of traditional medicine while simultaneously being
at risk from ecological and anthropogenic pressures.

Another distinctive feature of Wayanad’s tribal medicine is the use of medicinal muds and soils. Certain clays and soils, often
sourced from sacred groves or riverbanks, are applied in treating skin diseases, detoxification therapies, or bone fractures. This
aligns with global practices such as geophagy and therapeutic clay use observed in Africa, South America, and Asia, reflecting
a shared human heritage of earth-based healing.

The tribal communities of Wayanad embody a living library of ethnomedicinal wisdom, linking endangered plant species and
natural resources with holistic healing. Yet, this knowledge is fragile, situated at the intersection of biodiversity conservation,
cultural survival, and modern scientific inquiry. A systematic study of these practices not only safeguards indigenous heritage
but also contributes to sustainable healthcare and biodiversity management at both local and global scales. This paper seeks to
document and analyze the endangered ethnomedicinal resources of Wayanad’s tribal communities, with a focus on plant
species and mud therapies, while exploring their implications for conservation, healthcare, and global sustainability.

1. MATERIAL AND METHODS
2.1 Study Area:

The study was conducted in Wayanad district, located in the northern part of Kerala, India, within the Western Ghats
biodiversity hotspot (11°36'-11°58' N latitude; 75°47'-76°26" E longitude). Wayanad covers an area of 2,132 km? and is
characterized by tropical evergreen and moist deciduous forests, lateritic soils, and elevations ranging from 700-2100 meters
above sea level. The district receives an annual rainfall of 2500-3500 mm, supporting a rich diversity of flora. The high forest
cover and significant tribal population make it a unique landscape for ethnomedicinal studies.
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2.2 Target Groups:

The research targeted major indigenous communities of Wayanad, namely the Kurichiya, Paniya, Kattunaikka, Adiya, and
Oorali tribes. These groups retain rich oral traditions of herbal medicine and mud-based therapies. Traditional healers
(“vaidyars”), elderly community members, and women responsible for household healthcare were identified as key informants.

2.3 Data Collection:

Data were collected between 2023-2025 using a combination of qualitative and quantitative approaches:
e Semi-structured interviews with 40 traditional healers and 80 households across tribal hamlets.
e Focus group discussions to cross-validate plant uses and mud therapy practices.

o Field observations during guided forest walks with healers, documenting collection, preparation, and
administration of remedies.

e Participatory ranking exercises to assess perceived efficacy and cultural importance of treatments.

2.4 Plant Identification:

Specimens of medicinal plants were collected during field visits. Identification was confirmed by taxonomic experts. Voucher
specimens were assigned accession numbers for future reference.

2.5 Endangered Status Assessment:

The conservation status of plants was determined using the IUCN Red List of Threatened Species (2023 update). Plants
were categorized into Critically Endangered (CR), Endangered (EN), Vulnerable (VU), Near Threatened (NT), and Least
Concern (LC).

2.6 Data Analysis:

Data were analyzed using ethnobotanical indices:
o Use-Value (UV): to assess relative importance of each species.
e Informant Consensus Factor (ICF): to evaluate agreement among informants for disease categories.

¢ Relative Frequency of Citation (RFC): to determine commonness of use.
Plants were further categorized by:

1. Disease treated (respiratory, gastrointestinal, dermatological, musculoskeletal, reproductive).
2. Plant parts used (root, bark, leaf, flower, fruit, seed).
3. Preparation method (decoction, paste, infusion, powder, mud mixture).
4. Conservation status.
TABLE 2
EXAMPLES OF ENDANGERED MEDICINAL PLANTS USED BY TRIBAL COMMUNITIES IN WAYANAD
Species Local Name B:(tj Ailment Treated Preparation (U C?IESE;BB)
Gloriosa superba Kalihari Tuber Joint pain, arthritis Pasr::eu\évith Endangered (EN)
Pterocarpus santalinus Rakta Bark Skin infections Decoction Endangered (EN)
Chandan
Rauvolfia serpentina Sarpagandha Root Hypertension, snakebite Powder Vulnerable (VU)
Gymnema sylvestre Madhunashini Leaf Diabetes Chewed raw | Near Threatened (NT)
Embelia ribes Vidanga Fruit Worm infestations Decoction Vulnerable (VU)
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1. RESULTS

3.1 Overview of Traditional Knowledge:

The ethnobotanical survey documented 96 medicinal plant species used by tribal communities of Wayanad, distributed
across 48 families. Among these, 21 species (21.8%) were listed as threatened under IUCN or Kerala State Biodiversity
Board categories. Endangered species such as Gloriosa superba, Pterocarpus santalinus, and Rauvolfia serpentina were
frequently reported in traditional remedies despite their conservation concern. Mud-based therapies were identified in 12
distinct practices, usually in combination with herbal pastes or decoctions, particularly for musculoskeletal and
dermatological disorders.

3.2 Disease Categories Treated:

Medicinal applications were grouped into six major categories: respiratory, gastrointestinal, dermatological, musculoskeletal,
reproductive, and general systemic ailments (e.g., fever, diabetes, hypertension).

e Respiratory disorders (cough, asthma, bronchitis) accounted for 18% of reported remedies.
e Gastrointestinal conditions (diarrhea, indigestion, worm infestations) comprised 23% of uses.
o Dermatological conditions (wounds, infections, skin rashes) represented 19%.

o Musculoskeletal ailments (joint pain, arthritis, sprains) made up 15%, with many remedies involving mud-based
applications.

e Reproductive health disorders (menstrual irregularities, infertility, postnatal care) accounted for 10%.
e General systemic diseases (diabetes, fever, hypertension, snakebite) comprised 15% of treatments.
3.3 Plant Parts Used:

Analysis showed that the leaf was the most commonly used plant part (34%), followed by root (21%b), bark (15%b),
fruit/seed (14%), flower (6%6), and whole plant (10%0). Roots and tubers of endangered species (Rauvolfia serpentina,
Gloriosa superba) were particularly significant in traditional medicine but posed greater conservation risks due to destructive
harvesting.

34 Preparation Methods:
Five major preparation techniques were identified:
1. Decoction (28%0) — common for gastrointestinal and respiratory ailments.
2. Paste (24%) — usually applied with mud for skin and musculoskeletal conditions.
3. Infusion (16%0) — used for fevers and reproductive disorders.
4. Powder (12%) — administered for diabetes, hypertension, and snakebite.

5. Mud-based mixtures (20%) — combined with plant extracts, applied externally for swelling, fractures, and skin
healing.

3.5 Quantitative Ethnobotanical Indices:

o Use-Value (UV): Rauvolfia serpentina (0.62), Gloriosa superba (0.57), and Embelia ribes (0.52) were the most
frequently cited species.

e Relative Frequency of Citation (RFC): highest for Gymnema sylvestre (0.41), reflecting its wide recognition for
diabetes treatment.

e Informant Consensus Factor (ICF): values were highest for musculoskeletal disorders (0.82) and dermatological
conditions (0.78), indicating strong agreement among informants regarding efficacy.
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TABLE 3
DISTRIBUTION OF MEDICINAL PLANT USE BY DISEASE CATEGORY
Disease Category No. of Species Used % of Total Common Examples
Respiratory 17 18% Adhatoda vasica, Ocimum sanctum
Gastrointestinal 22 23% Embelia ribes, Aegle marmelos
Dermatological 18 19% Pterocarpus santalinus, Curcuma longa
Musculoskeletal 14 15% Gloriosa superba, Vitex negundo
Reproductive 9 10% Asparagus racemosus, Aerva lanata
General systemic 14 15% Rauvolfia serpentina, Gymnema sylvestre

3.6 Community Perspectives:

Tribal informants emphasized that traditional medicine is not only therapeutic but also culturally symbolic, strengthening
identity and community resilience. Elderly healers reported declining transmission of knowledge to younger generations,
raising concerns about cultural erosion. Many participants expressed awareness of plant scarcity, linking overharvesting,
deforestation, and reduced availability of key species.

Key Findings
1. Endangered species remain central to tribal healing systems despite conservation risks.

2. Mud-based therapies are integrally linked with herbal remedies, especially for musculoskeletal and dermatological
ailments.

3. Quantitative indices highlight high consensus on certain species, underscoring their cultural and medicinal value.

4. The erosion of knowledge transmission and ecological degradation threatens both cultural heritage and biodiversity.

TABLE 4
TRADITIONAL USES OF MEDICINAL MUD/CLAY
Type of Mud/Clay Application Reported Health Benefit Tribal Group Using
Red lateritic clay Bone fractures Bone setting, faster healing Kurichiya
Black alluvial mud Skin infections Detoxification, anti-fungal Paniya
White kaolin clay Stomach ailments Gastro-protection, antidiarrheal Kattunaikka

V. DiscussION

The results of this study underscore the critical role of traditional medicine among tribal communities of Wayanad, where
biodiversity, culture, and healthcare are deeply interconnected. The reliance on plants and mud-based therapies reflects both
ecological adaptation and cultural resilience. Similar to findings in other parts of the Western Ghats (Ganesan et al., 2019; Nair
& Pushpangadan, 2021), the knowledge systems documented here illustrate how indigenous practices provide primary
healthcare in remote forested landscapes where modern facilities are often inaccessible.

4.1 Endangered Species and Conservation Challenges:

One of the most striking findings is the continued reliance on endangered and vulnerable species, such as Gloriosa superba,
Pterocarpus santalinus, and Rauvolfia serpentina. These plants remain indispensable in treating musculoskeletal disorders,
skin diseases, and systemic ailments like hypertension. However, destructive harvesting of roots and bark raises urgent
conservation concerns. Comparable trends are reported globally—such as overharvesting of Taxus wallichiana in the
Himalayas and Prunus africana in Africa—where medicinal demand has contributed to population decline. This highlights the
need for sustainable harvesting protocols, domestication, and cultivation initiatives that can balance traditional healthcare
needs with biodiversity conservation.
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4.2 Mud Therapy and Cultural Significance:

The integration of mud-based therapies into traditional practices distinguishes Wayanad’s system from many global
counterparts. Mud, often combined with herbal pastes, is applied for joint pain, fractures, and skin infections, reflecting an
understanding of soil properties, mineral content, and cooling effects. Similar practices are documented in African and South
American indigenous communities, suggesting a broader ethnomedical recognition of earth materials as therapeutic. Yet,
systematic scientific validation of mud therapy remains limited, calling for interdisciplinary research to bridge ethnomedicine
and biomedicine.

4.3 Knowledge Transmission and Cultural Erosion:

The study also reveals a decline in intergenerational transmission of ethnomedicinal knowledge, echoing patterns across
indigenous societies worldwide (Albuquerque et al., 2022). Younger generations are increasingly oriented toward formal
healthcare and wage labor, leading to the erosion of orally transmitted traditions. Without urgent documentation and
community-led education, this intangible heritage faces irreversible loss. Integrating traditional healers into community health
programs and promoting school-based ethnobotany curricula could provide pathways to sustain this knowledge while
respecting intellectual property rights.

4.4 Quantitative Insights and Global Relevance:

The high Informant Consensus Factor (ICF) values for musculoskeletal and dermatological disorders demonstrate strong
cultural agreement on the efficacy of certain species. This consensus not only validates the perceived effectiveness of
remedies but also provides a scientific basis for prioritizing species in pharmacological screening. Similar methodological
approaches in Latin America and Southeast Asia have successfully identified bioactive compounds later developed into
pharmaceuticals. Thus, Wayanad’s ethnomedicine holds potential contributions to global drug discovery if explored ethically
and sustainably.

4.5 Policy and Sustainability Dimensions:

At the policy level, the findings align with global conventions such as the Convention on Biological Diversity (CBD) and the
Nagoya Protocol, which emphasize fair benefit-sharing, conservation of genetic resources, and respect for indigenous
knowledge. In India, frameworks under the National Biodiversity Act (2002) and Kerala State Biodiversity Board provide
opportunities to integrate tribal healers into conservation and healthcare strategies. Establishing community-managed
medicinal plant reserves, promoting cultivation of endangered species in home gardens, and linking with herbal cooperatives
could reduce harvesting pressure on wild populations while ensuring livelihood support.

4.6 Integrating Traditional and Modern Systems:

Finally, the study highlights the importance of moving beyond a dichotomy between “traditional” and “modern” medicine. In
resource-limited settings, both systems can be complementary. For example, integrating tribal healers into primary healthcare
networks could enhance outreach, especially for preventive care and chronic conditions. At the same time, scientific validation
of mud and plant-based remedies can increase their acceptance in broader healthcare contexts. Such integrative approaches are
increasingly advocated in global health discussions, particularly under the WHO Traditional Medicine Strategy (2014-
2023).

4.7 Conclusion of Discussion:

Overall, the findings from Wayanad illustrate how traditional medicine serves as both a healthcare system and a cultural
identity marker for tribal groups. Yet, the dual pressures of ecological degradation and cultural erosion pose significant
threats. By situating this study within a global framework, it becomes clear that safeguarding tribal ethnomedicine is not merely
a local issue but part of a larger movement to protect biocultural diversity. Collaborative conservation, community
empowerment, and respectful integration of traditional practices into modern health systems offer a sustainable pathway
forward.

V. CONCLUSION

This study highlights the enduring significance of traditional medicine in the tribal communities of Wayanad, Kerala, where
biodiversity, culture, and healthcare intersect. The findings demonstrate that indigenous groups such as the Kurichiya, Paniya,
and Kattunaikka continue to rely on plant-based and mud therapies to meet primary healthcare needs, particularly for
musculoskeletal, dermatological, and systemic disorders. However, the documentation also reveals that several of the species
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most valued for their medicinal properties, including Gloriosa superba, Pterocarpus santalinus, and Rauvolfia serpentina, fall
within endangered or vulnerable categories. This dual reality underscores both the resilience of indigenous healthcare systems
and the fragility of their ecological foundations.

The integration of mud-based therapies, a relatively underexplored dimension of ethnomedicine, reflects the innovative ways
in which local communities engage with their environment. Such practices not only hold cultural significance but also present
opportunities for interdisciplinary scientific exploration, bridging ethnobotany, soil science, and pharmacology.

Yet, the sustainability of this knowledge system is at risk. Intergenerational transmission is declining, driven by cultural change,
modernization, and limited recognition of indigenous healers. Without active documentation, conservation, and integration
into healthcare and policy frameworks, both biological resources and intangible cultural heritage may be lost.

Importantly, our rich legacy of traditional knowledge on medicinal plants, bio-resources, and their applications deserves
protection and recognition through patent filings. Such measures safeguard indigenous intellectual property while
promoting cultural heritage on a global platform. Equally vital is ensuring that tribal communities with expertise in
traditional healing are eligible for government incentives and support, comparable to those offered for commercial crops
and products. These initiatives would encourage preservation, innovation, and sustainable promotion of traditional knowledge
systems.

Globally, these findings resonate with broader concerns in ethnomedicine and biodiversity conservation, aligning with
international conventions such as the CBD and the Nagoya Protocol, which advocate protection of indigenous knowledge and
equitable benefit-sharing.

Ultimately, the preservation of traditional medicine in Wayanad is vital not only for tribal health security but also for
safeguarding biocultural diversity. Protecting these practices contributes to ecological balance, supports local livelihoods,
and enriches global scientific understanding—ensuring that indigenous wisdom continues to inspire sustainable healthcare
solutions for generations to come.
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