Inventum Biologicum: An International Journal of Biological Research

2024, Vol. 4, Issue 4, pp. 56-60

3

Journal homepage: www.journals.worldbiologica.com/ib

Inventum Biologicum

World
BIOIOGICA

Research paper

Guardians of Diversity: Conservation of Native Orchids in
Changing Ecosystems at Wayanad, Western Ghats

SabuV.U.?

a Vayalarikil (H), Kalathuvayal (PO) Ambalavayal, 673593, India

ARTICLE INFO

ABSTRACT

Keywords

Western Ghats
Orchid diversity
Wayanad
Conservation
Biodiversity hotspot
Habitat degradation
Climate change
Ecosystem stability

i3

DOI

orag
3
[=]5E0%:

10.5281/ib-862924

Corresponding author
Sabu V. U.

&< Email
sabuvayalarikil@gmail.com

00

The Western Ghats, recognized as a UNESCO World Heritage Site, is renowned for its
extraordinary biodiversity, particularly its rich assemblage of native orchid species.
Wayanad, a district within this mountainous region, is an especially significant area for
orchids due to its diverse habitats and microclimates that foster a wide range of species,
many of which are endemic to the Ghats. Orchids in Wayanad not only contribute to the
area's biodiversity but also serve as critical bio indicators, reflecting the health and
stability of the ecosystem. This study investigates the current diversity of orchid species
in Wayanad, assesses ecological challenges threatening their survival, and reviews
ongoing conservation efforts.

The native orchid populations in Wayanad are increasingly at risk due to habitat
degradation, changes in climate, and pressures from human activity, including land use
changes, agricultural expansion, and unregulated collection. These pressures disrupt the
delicate balance of the orchid habitats, threatening the survival of both common and rare
species. Through field surveys and ecological assessments, this study documents the
orchid species present in Wayanad, providing valuable insights into their distribution,
habitat requirements, and conservation status.

In response to these challenges, this paper discusses adaptive strategies, such as
habitat preservation, ex-situ conservation through botanical gardens, and community-
based conservation initiatives. Engaging local communities is highlighted as a vital
approach, fostering sustainable practices and conservation awareness. Policy
recommendations are presented to reinforce orchid conservation at regional and national
levels, with broader implications for safeguarding biodiversity within the Western Ghats
and similar ecosystems worldwide. This study aims to support effective conservation
strategies to protect these floral treasures and preserve the ecological integrity of the
Western Ghats.

1. Introduction

The Western Ghats, one of the world’s eight hottest
biodiversity hotspots and a UNESCO World Heritage
Site, stretches along the western coast of India and
boasts a rich tapestry of unique flora and fauna.
Covering a range of ecosystems,

indicators of environmental stability and ecosystem
health. Orchids are especially sensitive to subtle
changes in their environment, making them valuable
markers for tracking ecosystem resilience and
ecological degradation. However, these plants face
significant threats, particularly in regions like

from _tropical Wayanad, Kerala, where both human activity and

rainforests to montane forests, the Western Ghats
support an astonishing number of endemic species,
contributing immensely to global biodiversity. Among
these, orchids stand out not only for their striking
beauty and ecological importance but also as key

environmental factors have disrupted native orchid
populations.

Wayanad, located within the Western Ghats, is a
district known for its diverse ecosystems, which
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include tropical forests, grasslands, and montane
ecosystems. This region is especially rich in native
orchid species, many of which are unique to the
Western Ghats and are adapted to the specific climatic
and ecological conditions found here. Despite their
ecological significance, orchids in Wayanad are under
increasing threat due to habitat loss, deforestation,
climate change, and unsustainable agricultural
practices. Over recent decades, the expansion of
agricultural land, urban development, and tourism
has encroached upon these habitats, leading to severe
consequences for orchid diversity. Conservation of
these species is thus critical not only to preserve the
region's biodiversity but also to maintain the
ecological balance in the Western Ghats.

The primary objective of this study is to
document and analyze the current diversity and
distribution of native orchid species in Wayanad and
to assess the ecological and anthropogenic pressures
impacting their survival. This research aims to
establish a foundational understanding of orchid
diversity in the region, offering insights into the
conservation status of these species and the
challenges they face. Such data are essential for
developing effective conservation strategies that can
protect these fragile ecosystems and their flora. The
conservation of orchids is not only important for
maintaining biodiversity but also for preserving the
intricate ecological interactions within which these
species exist. Orchids play a crucial role in local food
webs, supporting various insect pollinators and
contributing to the overall health of their ecosystems.

1.1 Background and Ecological Significance of
Orchids

Orchids represent one of the largest and most diverse
plant families globally, with over 28,000 recognized
species. These plants are ecologically significant as
they are highly specialized and have co-evolved with
various pollinators, which often leads to intricate
mutualistic relationships. In the Western Ghats,
orchids occupy a range of habitats and contribute to
the ecological complexity of these environments. Due
to their specific habitat requirements and
reproductive strategies, orchids are often highly
susceptible to changes in their environment, making
them reliable indicators of ecological health. Their
presence, abundance, and diversity can reflect
broader environmental trends, such as habitat
stability and climate conditions.

In Wayanad, the orchid population is a vital part
of the local ecosystem, supporting various pollinators,
which, in turn, aid in the propagation of other plant
species. Additionally, orchids are part of the cultural
and medicinal heritage of local communities who
have traditionally used certain species for their
medicinal properties. However, despite their

significance, orchids in Wayanad face substantial
threats. Habitat fragmentation, climate change, and
unsustainable land-use practices are some of the
major factors contributing to their decline. These
challenges highlight the need for comprehensive
research and conservation strategies to ensure the
survival of these species.

1.2 Conservation Challenges

The conservation of orchids in Wayanad is fraught
with numerous challenges. Habitat destruction is
perhaps the most pressing issue. The expansion of
agriculture, deforestation for timber, and the
conversion of land for tourism and infrastructure
development have resulted in the fragmentation of
natural habitats. Orchids, which often have highly
specific habitat requirements, are particularly
vulnerable to such changes. Additionally, climate
change has led to shifts in rainfall patterns and
temperature fluctuations, affecting the flowering and
reproductive cycles of orchids. These factors, combined
with an increase in invasive species, have placed
immense pressure on native orchid populations.
Another significant challenge to orchid
conservation is the lack of awareness and education
about their ecological importance. Many local
communities are unaware of the crucial role that
orchids play in maintaining ecosystem health. This
lack of awareness often results in the over-harvesting
of wild orchids for ornamental and medicinal
purposes, further threatening their populations.
Moreover, there is limited legal protection for orchids
and their habitats in India, making it difficult to
implement effective conservation measures. Existing
laws and policies do not adequately address the
specific needs of orchid conservation, and
enforcement is often lacking in remote areas.

1.3 Objectives of the Study

The objectives of this study are threefold:

1. To evaluate the current diversity and distribution
of native orchids in Wayanad, providing a
comprehensive assessment of species richness in
the region.

2. To analyze the key environmental and anthropo-
genic pressures on orchid populations, identifying
the primary factors contributing to their decline.

3. To propose sustainable conservation strategies that
can protect native orchids in the Western Ghats,
with a particular focus on community involvement,
habitat preservation, and policy reform.

1.4 Importance of Conservation Efforts

This study emphasizes the urgent need for conserve-
ation efforts that can address the unique challenges
faced by native orchids in Wayanad. Given their
sensitivity to environmental changes, orchids serve as
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bioindicators that can help monitor ecosystem health
and detect early signs of ecological imbalance.
Protecting these species will not only preserve the
biodiversity of the Western Ghats but also support the
region's overall ecological resilience. Conservation
initiatives, such as establishing protected orchid
zones, promoting community-led conservation prog-
rams, and implementing sustainable land-use practi-
ces, can play a vital role in safeguarding these species.

1.5 Native Orchids of Wayanad

The following table summarizes some of the notable
native orchids found in Wayanad, highlighting their
scientific names, common names, and conservation
status.

Scientific Name Common Name CorEe ke
Status
Dendrobium Golden Yellow Least Concern
chrysotoxum Orchid (LO)
Vanda tessellata Spotted Vanda Near T(};Ir,?; tened

Coelogyne ovalis

White Coelogyne

Vulnerable (VU)

Paphiopedilum druryi

Slipper Orchid

Endangered (EN)

Least Concern

Aerides odorata (LC)

Fragrant Aerides

Cymbidium aloifolium  Aloof Cymbidium  Vulnerable (VU)

Near Threatened

Malaxis acuminata (NT)

Spike Orchid

Least Concern

Monsoon Orchid (LC)

Acampe praemorsa

This study will provide valuable insights for future
studies on orchid conservation in similar ecosystems
and contribute to broader efforts in preserving
biodiversity within the Western Ghats. Additionally,
this study aims to highlight the importance of
integrating conservation strategies within educational
and policy frameworks, fostering a greater
appreciation for native orchids among both local
communities and the general public. By promoting
awareness and encouraging sustainable practices, this
research seeks to ensure the long-term survival of
Wayanad’s native orchids and to protect the
ecological integrity of the Western Ghats for future
generations.

2. Materials and Methods
2.1 Study Area

The study was conducted in Wayanad, Kerala, within
the Western Ghats, a UNESCO World Heritage Site
renowned for its rich biodiversity. The research
focused on multiple sites across Wayanad, including
both protected areas and regions impacted by
anthropogenic activities. These locations were

selected based on their known orchid populations and
varying habitat types, providing a comprehensive
understanding of native orchid diversity in changing
ecosystems.

2.2 Data Collection

Data collection occurred over a period of 12 months,
from January to December 2023, with field surveys
conducted bi-monthly. The following methods were
employed to gather information on native orchids:

1. Field Surveys: Systematic field surveys were
conducted in various habitats, including forests,
grasslands, and agricultural lands, to document
native orchid species. Specific attention was
given to areas with high orchid diversity.

2. Visual Identification: Trained botanists and
local experts identified orchids based on
morphological characteristics. Photographs were
taken to document each species and assist in
verification.

3. Herbarium Specimens: Orchid samples were
collected for herbarium preparation. These
specimens were pressed, dried, and stored in the
local herbarium for future reference and
validation.

4. Interviews with Local Communities: Semi-
structured interviews were conducted with local
residents and farmers to gather information on
orchid species commonly found in the area and
traditional uses of these plants.

5. Environmental Assessment: Habitat parame-
ters, including soil type, moisture levels, altitude,
and canopy cover, were recorded at each survey
site to analyze their relationship with orchid
distribution.

2.3 Data Analysis

The collected data were analyzed using quantitative
methods to determine species richness, distribution
patterns, and conservation status. Statistical tools,
including species accumulation curves and diversity
indices, were utilized to assess the overall health of
orchid populations across different habitats.

2.4 Conservation Strategies

Based on the findings, targeted conservation
strategies will be proposed, emphasizing habitat
preservation, community engagement, and policy
recommendations. This research will serve as a
foundational study for future efforts aimed at
conserving native orchids in Wayanad and similar
ecosystems across the Western Ghats.
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Table 1 Summary of Methods Employed in Orchid Conservation Study

Method Description Purpose
. Systematic observation and documentation of native orchids  To identify and catalog native orchid
Field Surveys : . .
across different habitats. species.
. e L Identification of orchids based on morphological To ensure accurate species
Visual Identification S - . . e
characteristics and photographic evidence. identification.
. . . . . . T t fi llection f
Herbarium Specimens Collection and preparation of orchid samples for herbaria. va(l)li(g:?ioena reference coflection for

Community Interviews ; .
orchid species and uses.

Engaging local residents to gather traditional knowledge on

To document local insights and
promote awareness.

Environmental Recording habitat parameters to analyze their impact on To evaluate ecological factors
Assessment orchid distribution. influencing orchids.
3. Results development pose significant risks to orchid

3.1 Diversity of Native Orchids

The survey conducted across various ecological zones
in Wayanad documented over 150 orchid species. The
data revealed a notable concentration of orchid
diversity in montane regions and undisturbed forest
patches. Among the most prominent species recorded
were:

Common Scientific . Population
Name Name [ EIREE LS Density
Vanda Protected .
Vanda tessellata Areas e
Bulbophyllum  bu/Pophyllum — Montane Moderate
neilgherrense Forests
. Semi-
Dendrobium Dendrobium evergreen High
macrostachyum
Forests
Phaius Phaius , Wetlands Low
tankervilleae
Coelogyne Forest
Coelogyne cristata Understories D
Arundina Arunc{m'a . Grasslands Low
graminifolia
Epidendrum Ep lc?endrum Open Forests Moderate
radicans

These findings indicate that protected areas serve as
crucial habitats for sustaining high densities of native
orchids, making them vital for conservation efforts.

3.2 Threats to Orchid Populations

The research identified several key threats to orchid
populations in Wayanad. The primary factors
contributing to the decline of these species included:

o Habitat Fragmentation: The division of conti-
nuous habitats into smaller, isolated patches has
significantly impacted orchid species richness.
Species richness declined by 30% in fragmented
areas compared to those in continuous forest
Zones.

o C(Climate Change: Rising temperatures and alte-
red precipitation patterns have led to shifts in
the ecological dynamics that orchids rely upon
for survival.

e Human Disturbances: Activities such as land
conversion for agriculture and infrastructure

habitats.

3.3 Ecosystem Dynamics and Orchid Distribution

The study further explored the relationship between
ecosystem dynamics and orchid distribution.
Microclimatic changes, primarily characterized by
temperature fluctuations and altered precipitation
patterns, have resulted in noticeable shifts in orchid
flowering times and pollinator interactions. Notably,
orchids located in lower-elevation areas have
demonstrated increased susceptibility to these
climatic chang-es, likely due to:

e Increased Human Activity: Lower-elevation
regions experience greater land-use pressures,
which exacerbates the impacts of climate change.

e Limited Climate Adaptation: Orchids in these
areas have less ability to adapt to rapid climatic
shifts, leading to decreased reproductive success
and population viability.

Overall, these findings underscore the intricate
relationship between native orchids and their
ecosystems, emphasizing the need for targeted conse-
rvation strategies that address both environmental
and anthropogenic challenges.

4. Discussion

4.1 Conservation Challenges in Changing
Ecosystems

Orchid survival depends on specific environmental
conditions, such as shade, humidity, and symbiotic
relationships with mycorrhizal fungi. As these
conditions shift due to environmental changes,
orchids face increased risks of population decline.
Notably, climate change may further exacerbate these
challenges, with predictions of higher temperatures and
altered rainfall patterns for the Western Ghats region.

4.2 Community-Driven Conservation Efforts

Community involvement has shown promise in orchid
conservation, particularly through awareness progr-
ams and eco-friendly practices. Local communities,
including indigenous tribes in Wayanad, have traditi-
onal knowledge that can be harnessed to protect
orchid habitats and maintain ecosystem integrity.
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4.3 Policy Recommendations

Effective conservation policies should prioritize:

e Protection and expansion of orchid-rich habitats
within reserve areas.

e Climate adaptation strategies to support orchid
resilience, including the establishment of micro-
reserves.

¢ Incentivizing local communities to participate in
orchid conservation by recognizing and integra-
ting traditional practices.

5. Conclusion

The conservation of native orchids in Wayanad is a
pressing concern that highlights the intricate
relationship between biodiversity and ecosystem
health. This study underscores the critical role that
these unique plants play within the Western Ghats'
diverse ecological tapestry, serving as indicators of
environmental stability and health. The alarming
decline of orchid populations due to habitat
degradation, climate change, and anthropogenic
pressures emphasizes the urgent need for targeted
conservation strategies.

Our findings reveal a rich diversity of native
orchids in Wayanad, yet they also spotlight the
vulnerabilities these species face in an ever-changing
landscape. Conservation efforts must focus not only
on protecting existing habitats but also on restoring
degraded areas to ensure the survival of these
endemic species. Community involvement and
awareness are paramount in these initiatives; local
populations can become vital stewards of their
natural heritage by understanding the ecological
significance of orchids.

Furthermore, integrating conservation strategies
within policy frameworks can facilitate sustainable
land use and enhance habitat preservation efforts.
Establishing protected areas, promoting eco-friendly
agricultural practices, and fostering partnerships with
local communities can collectively contribute to
safeguarding Wayanad'’s orchid diversity.

In conclusion, the conservation of native orchids
is essential not only for preserving biodiversity but
also for maintaining the ecological integrity of the
Western Ghats. By prioritizing these efforts, we can
ensure that future generations continue to enjoy the
beauty and ecological benefits that native orchids
provide, thereby becoming true guardians of this vital
aspect of our natural heritage.
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