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Abstract: Tropical forests in Alirajpur district of Madhya Pradesh are biodiversity-rich ecosystems
supporting keystone species critical for maintaining ecological balance. These forests face habitat
degradation due to deforestation, development, and climate-related impacts, threatening key species such
as the Indian giant squirrel (Ratufa indica), sloth bear (Melursus ursinus), and fig species (Ficus spp.).
This review synthesizes habitat restoration strategies such as assisted natural regeneration, enrichment
planting, ecological corridor development, and community-based forest management to enhance
conservation outcomes. Drawing upon case studies from India and other tropical regions, the paper
proposes an integrated, participatory framework for ecological restoration. Recommendations include
ecological monitoring, PES mechanisms, and greater community involvement. This review provides a
roadmap for policymakers and conservationists working to revive ecosystem health and keystone species
viability in Alirajpur.
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I. INTRODUCTION
Alirajpur district, located in the western tribal belt of Madhya Pradesh, encompasses diverse forest types, primarily
tropical dry deciduous forests within the Satpura range. These ecosystems serve as habitats for several keystone species
whose roles in seed dispersal, pollination, and trophic regulation ensure the structural and functional integrity of the
forest. However, ongoing anthropogenic activities like logging, firewood extraction, shifting cultivation, and
infrastructure expansion have led to severe forest degradation (Ramakrishnan, 2001). This necessitates targeted habitat
restoration approaches tailored to the ecological dynamics of keystone species in the region. Tropical forests are among
the most biologically diverse ecosystems on Earth, serving as critical habitats for numerous species and playing a vital
role in global ecological stability.
However, these ecosystems are increasingly threatened by anthropogenic activities such as deforestation, habitat
fragmentation, overgrazing, mining, and unsustainable agricultural practices. The Alirajpur district of Madhya Pradesh,
located in the central Indian landscape, represents a biologically rich tropical forest ecosystem with a mosaic of flora
and fauna, many of which are classified as keystone species.
Keystone species, owing to their disproportionate ecological influence relative to their abundance, are essential in
maintaining the structure, integrity, and resilience of their ecosystems. The degradation or loss of habitats critical to
these species can trigger cascading effects that threaten overall ecosystem function and biodiversity. Therefore, targeted
habitat restoration approaches are crucial for the long-term conservation and survival of keystone species in regions like
Alirajpur.
This review paper aims to explore and synthesize existing knowledge and practices related to habitat restoration
approaches with a focus on conserving keystone species in the tropical forests of Alirajpur. The region is home to
various indigenous and tribal communities whose livelihoods are intrinsically linked with forest resources, thus making
the ecological health of the forest imperative not only for wildlife but also for human well-being.
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Restoration approaches in such socio-ecologically sensitive areas must balance biodiversity conservation with local
community involvement and sustainable use. The review emphasizes the ecological rationale behind restoring degraded
habitats, outlines different scientific and community-based methodologies applied in the restoration of tropical forest
ecosystems, and evaluates their effectiveness in supporting keystone species recovery.

The restoration of forest habitats in Alirajpur involves strategies ranging from passive restoration, such as natural
regeneration, to active interventions like reforestation, assisted natural regeneration, enrichment planting, and habitat
enrichment for flagship and keystone species. The selection of native species for plantation, improvement of soil and
moisture conservation practices, and restoration of ecological corridors are discussed as essential components.
Furthermore, the role of community participation through Joint Forest Management and integration of traditional
ecological knowledge adds a socio-cultural dimension to restoration efforts. This review also critically examines policy
frameworks, government initiatives, and NGO interventions that shape the conservation landscape of the district.

Given the accelerating threats posed by climate change and human encroachment, habitat restoration is no longer a
peripheral conservation strategy but a core necessity. By focusing on keystone species, this paper underscores the
importance of ecological prioritization in restoration work, where the survival and recovery of ecologically pivotal
species can ensure broader ecosystem resilience. The Alirajpur case offers valuable insights into challenges such as
land-use conflicts, monitoring and evaluation gaps, and limited long-term funding, all of which must be addressed for
restoration projects to be sustainable and impactful. In sum, this review provides a comprehensive understanding of
how restoration ecology, keystone species conservation, and participatory approaches converge to restore ecological
balance in the tropical forests of Alirajpur

KEYSTONE SPECIES IN ALIRAJPUR

Keystone species such as Ratufa indica (Indian giant squirrel), Melursus ursinus (sloth bear), and Ficus species are
integral to forest food webs. The giant squirrel, for instance, contributes to seed dispersal and forest regeneration
(Borges, 1993). Ficus trees, often termed “keystone resources,” fruit asynchronously and support numerous frugivores
(Shanahan et al., 2001). The sloth bear maintains insect population balance and contributes to seed dispersal through
frugivory. Loss of these species could disrupt ecological processes, emphasizing the urgency of their habitat restoration.

CAUSES OF HABITAT DEGRADATION IN ALIRAJPUR

Deforestation for agriculture, fuelwood, and timber extraction

Invasive species like Lantana camara outcompeting native flora

Unregulated grazing leading to sapling mortality

Forest fires degrading understorey habitats

Linear infrastructure (roads, power lines) causing fragmentation (MoEFCC, 2018)

These disruptions reduce canopy connectivity, soil stability, and microhabitat availability for keystone fauna and flora.

RESTORATION APPROACHES

1. Assisted Natural Regeneration (ANR)

ANR protects natural forest regrowth by removing competition, preventing fire, and controlling grazing. Studies in
degraded Indian forests showed positive outcomes in biomass accumulation and biodiversity (Chazdon, 2008). In
Alirajpur, this can aid recovery in buffer areas of forest reserves.

2. Enrichment Planting

Planting of ecologically significant native species such as Ficus racemosa, Madhuca indica, and Tectona grandis can
enhance food availability for frugivores and improve structural complexity (Parrotta et al., 1997).

3. Ecological Corridors and Rewilding

Connecting fragmented patches through corridors facilitates gene flow and species movement. Rewilding approaches
including reintroductions of native frugivores like hornbills can help reestablish seed dispersal networks (Srinivas &
Karanth, 2020).
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4. Community-Based Forest Management (CBFM)
CBFM involving Joint Forest Management Committees (JFMCs) ensures local stewardship in protection and
restoration. Empirical studies across central India show that community involvement leads to improved vegetation and
reduced exploitation (Agrawal & Chhatre, 2006).
5. Fire and Invasive Species Control
Creating fire breaks and involving local fire-watch groups can mitigate uncontrolled burns. Targeted removal of
Lantana camara and other invasives is essential for restoring native plant diversity (Hiremath & Sundaram, 2005).

CHALLENGES
Limited ecological data on species-specific habitat needs
Inconsistent funding and short-term projects

Low technical capacity in local institutions

Livelihood dependence on forest resources by tribal populations

Fragmentation of institutional efforts between forestry and wildlife divisions

RECOMMENDATIONS

International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Recommendation

Application in Alirajpur

Integrated Landscape Planning

Combine forest, agriculture, and water schemes

PES Mechanisms

Incentivize tribal communities for conservation

Monitoring Frameworks

Use satellite and citizen data for feedback

Native Species Nurseries

Establish village-based nurseries for restoration

Training and Capacity Building

Eco-education for villagers and forest guards

INTEGRATED FRAMEWORK FOR HABITAT RESTORATION FOR KEYSTONE SPECIES

Site analysis

4

GIS analysis to find patential sites of
interest in the landscape

Sampling of biodiversity in the
field in order to characterise the
biodiversity present in the
identified sites

Identification of
the priority goal

¥

Phytosociological analysis to determine
the target species of the restoration,
deciding on the key habitat elements to
be restored

Identification of the solutions for vegetation
propagation and resteration of the habitat

Project
solutions

Stakeholder involvement to improve
project outcomes

Institutions involvement: Regil
Municicpality levels

4

Stakeholder involvement to
improve project management

Selection of actions to be adopted
to guaranty the success of the
habitat restoration over time

Management
measures

A

Nature connectivity and fauna

species colonisation

Social use

Landscape value
of the project
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II. CONCLUSION
Keystone species in the tropical forests of Alirajpur are central to ecosystem functionality. Their conservation through
habitat restoration whether via ANR, corridor restoration, or participatory management requires adaptive and evidence-
based approaches. Integrating traditional ecological knowledge with modern restoration science offers a sustainable
pathway to reviving Alirajpur’s forest ecosystems. Future efforts must ensure community empowerment, financial
continuity, and scientific monitoring to restore ecological balance and resilience.
The review of habitat restoration approaches for keystone species conservation in the tropical forests of Alirajpur
District, Madhya Pradesh, highlights the critical importance of ecological restoration as a foundational pillar for
biodiversity preservation and ecosystem resilience. Alirajpur's rich tropical forest ecosystems have been significantly
degraded over the years due to deforestation, agricultural expansion, shifting cultivation, forest fires, and infrastructure
development. These human-induced pressures have not only resulted in habitat fragmentation and loss of biodiversity
but have also severely impacted keystone species such as the Indian giant squirrel, sloth bear, and various Ficus species
that play crucial roles in ecosystem functionality.
Through this review, it is evident that keystone species are integral to maintaining trophic balance, facilitating seed
dispersal, and sustaining ecological processes that support a wide variety of flora and fauna. Therefore, their
conservation through targeted habitat restoration is not merely a species-level initiative but a broader ecological
necessity. The review underscores several restoration strategies including Assisted Natural Regeneration, enrichment
planting, ecological corridor development, rewilding, and community-based forest management, all of which are
essential for restoring degraded landscapes. Among these, participatory models such as Joint Forest Management and
integration of traditional ecological knowledge stand out as effective, community-centered solutions that offer long-
term sustainability.
Furthermore, successful restoration must also involve invasive species control, fire management, and the establishment
of native plant nurseries to support local biodiversity. Importantly, case studies from similar ecological regions suggest
that a multi-pronged, context-specific approach yields the best outcomes in terms of habitat revival and keystone
species recovery. The review also identifies significant challenges such as lack of long-term monitoring, insufficient
funding, limited scientific data on species-specific requirements, and low awareness at the community level.
Addressing these requires robust policy support, interdepartmental coordination, capacity building, and incentive-based
conservation schemes like Payment for Ecosystem Services. Moreover, ecological restoration must be viewed as a
dynamic and adaptive process that incorporates continuous learning through monitoring and feedback mechanisms. The
success of habitat restoration in Alirajpur ultimately depends on the convergence of scientific research, local
engagement, and institutional commitment. In conclusion, the conservation of keystone species through effective
habitat restoration is not only vital for preserving the ecological balance of Alirajpur’s tropical forests but also
contributes to climate resilience, livelihood security, and sustainable development.
This review offers a comprehensive framework that integrates ecological, social, and institutional dimensions,
providing a roadmap for future restoration programs. By implementing these strategies, Alirajpur can serve as a model
for other regions facing similar environmental challenges, reaffirming that ecological restoration, when done
effectively, is a powerful tool for biodiversity conservation and sustainable land management.
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