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vi. Degradation of biodiversity

vi. Degradation of biodiversity, loss of medicinal plants and animal life, and its impact on indigenous
knowledge

Degradation of Biodiversity

Dimensions and Drivers of Biodiversity Loss

1. Habitat Destruction and Fragmentation
o The leading cause, fueled by agricultural expansion, urbanization, and infrastructure development (roads,
dams, mines).
o Fragmentation isolates populations, reduces gene flow, and renders many species vulnerable to extinction
vortices.
2. Overexploitation
o Unsustainable harvesting (e.g., wildlife trade, overfishing, logging) often strips ecosystems of key species.
o High-value medicinal plants or wildlife parts (rhino horn, tiger bone) are especially threatened by illegal
trade, increasing rarity and driving up market prices, further incentivizing poaching.
3. Pollution
o Agricultural pesticides (neonicotinoids, organophosphates) harm pollinators and disrupt trophic webs.
o Industrial effluents (heavy metals, wastewater) contaminate wetlands and coastal zones, degrading fish
habitats and medicinal plant wetlands.
4. Invasive Species
o Introduced pathogens, weeds, or predators (e.g., Lantana camara, Eichhornia crassipes) outcompete native
species, alter habitats, and reduce ecosystem resilience.
5. Climate Change
o Shifting temperature/precipitation patterns push species beyond physiological thresholds.
o Coral bleaching, poleward migration, changes in phenology (flowering times), and mismatch in
pollinator-plant interactions.
6. Sociopolitical Factors
o Insufficient conservation funding, land tenure conflicts, corporate resource extraction.
o Rapid socio-economic transitions.in indigenous areas can undermine community-led resource management.

Consequences of Biodiversity Degradation

1. Ecosystem Function Erosion
o Declines in pollination, seed dispersal, nutrient cycling, water regulation as keystone or foundation species
vanish.
o Knock-on effects: decreased agricultural yields, heightened vulnerability to pests/disease outbreaks.
2. Homogenization of Biota
o' Loss of specialized endemics leads to globally widespread “weedy” generalist species dominating (biotic
homogenization).
o Cultural landscapes lose their unique biological character, eroding local identity.
3. Extinction Cascades
o Removal of apex predators or keystone mutualists can trigger trophic collapses.
o Disturbing a single species’ population can ripple through the food web, compounding biodiversity loss.

Loss of Medicinal Plants and Animal Life

Significance of Medicinal Species

1. Pillars of Traditional Healthcare
o Many local and indigenous communities rely heavily on medicinal plants (e.g., in Ayurveda, Traditional
Chinese Medicine, Amazonian ethnomedicine) and animal-derived remedies (fats, venoms, bones).
o Over 80% of developing country populations may depend on botanical or zoological remedies for primary
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healthcare needs.
2. Pharmaceutical Potential
o Bioactive compounds from plants/animals (e.g., vincristine from Catharanthus roseus, ACE inhibitors from
snake venom) demonstrate that biodiversity underpins modern drug discovery pipelines.
o Loss of these species deprives future generations of potential novel therapeutics.
3. Cultural and Religious Dimensions
o Sacred groves, temple forests often harbor rare medicinal species.
o Some animals (e.g., snakes, tigers, elephants) have religious/cultural significance, thereby protected
traditionally. Decline of such fauna diminishes cultural heritage.

Causes of Medicinal Plant/Animal Depletion

1. Overharvesting and lllegal Trade
o High global demand for herbal products or exotic animal parts (pangolin scales, rhino horn, musk deer pods)
fosters black markets.
o Unsustainable harvesting techniques (uprooting entire plants, indiscriminate collection, poaching) hamper
species regeneration.
2. Habitat Degradation
o Many medicinal species thrive in niche habitats (e.g., high-altitude meadows, mangroves), which are
disproportionately impacted by land-use change.
o Migratory species (e.g., certain amphibians) or large mammals requiring extensive ranges (tigers, bears)
are threatened when habitat corridors are fragmented.
3. Genetic Erosion
o Selective removal of high-yield phenotypes (large tubers, potent alkaloids) can reduce genetic variability,
diminishing resilience to pests, diseases, or climatic variation.
o Domestication pressures might lead to replacement of diverse wild populations with fewer, possibly less
robust, cultivars.

Ramifications for Indigenous Health and Livelihoods

1. Reduced Access to Traditional Remedies
o Rural and tribal communities lose crucial healing resources, incurring higher costs for allopathic treatments
or lacking alternatives entirely.
o Cultural dislocation ensues if revered plants/animals vanish from local pharmacopoeias.
2. Loss of Subsistence/Income
o Many communities supplement income by sustainably harvesting and trading medicinal products.
Overharvesting or resource collapse can engender economic hardship, fueling out-migration.
3. Erosion of Indigenous Knowledge Systems
o When keystone species vanish, knowledge (ethnobotanical or ethnozoological) about their harvest methods,
spiritual significance, and medicinal applications fades.
o Younger generations may see less relevance in traditional ecological knowledge if species used by ancestors
are no longer available.

Impact on Indigenous Knowledge

Nature and Scope of Indigenous Knowledge

1. Definition
o Accumulated experiential wisdom of local communities regarding resource management, herbal remedies,
ecological cycles, spiritual practices bound to local biodiversity.
o Often orally transmitted through generations; not systematically codified but embedded in cultural rituals,
stories, taboos.
2. Adaptive Value
o Enables sustainable resource use (e.g., rotational harvest, taboos against hunting pregnant females).
o Enhances community resilience to environmental perturbations, fosters intangible cultural bonds with the
land.
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Mechanisms of Knowledge Loss

1. Extinction of Keystone or Culturally Salient Species
o Sacred species often anchor cultural identity, festivals, and healing rituals. When the species declines,
associated knowledge vanishes or becomes obsolete.
o Example: If a particular medicinal orchid no longer grows in a region, knowledge of its usage can dwindle
quickly.
2. Socioeconomic Shifts
o Globalization, modernization, and formal education that undervalues indigenous epistemologies can
alienate youth from elders’ teachings.
o Out Migration from rural areas to cities leads to fragmented community structures, limiting the continuity of
traditional apprenticeships.
3. Commercial Exploitation
o Pharmaceutical or cosmetic industries extract local knowledge of a medicinal plant but do not share
benefits or preserve cultural context (biopiracy).
o Once commodified, local communities may lose access or control over the resource, undermining traditional
stewardship and knowledge systems.

Consequences for Cultural and Health Systems

1. Erosion of Holistic Healing Practices
o Traditional medicine often sees the human body in harmonious connection with nature’s cycles, employing
multi-herb remedies.
o The fragmentation of biodiversity disrupts the supply chain of necessary raw herbs, diminishing the efficacy
of complex herbal formulations.
2. Potential Loss of Future Innovations
o Indigenous knowledge often predates formal scientific investigation, offering leads for new biotech
discoveries (novel compounds, drug synergy, advanced horticultural techniques).
o Once knowledge is lost, the chance to systematically investigate and adapt it to contemporary challenges
(e.g., antibiotic resistance, climate-resilient crops) diminishes.

Concluding Remarks

Biodiversity degradation directly undercuts the availability of medicinal plants and animal resources,
compounding threats to indigenous knowledge systems that have historically guided sustainable resource use and
enriched global pharmacopoeia. The reciprocal relationship between biological and cultural diversity—sometimes called
biocultural diversity—highlights the interconnectedness of ecological integrity with intangible cultural heritage.

As biodiversity vanishes, so do the worldviews and practices that ensured its stewardship, leading to compounding
ecological and social losses. Conversely, effective conservation that engages local communities, respects traditional
knowledge, and prevents overexploitation can help preserve both essential biological resources and the invaluable cultural
wisdom they embody—thereby safeguarding health, livelihoods, and ecological resilience for present and future
generations.
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