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Abstract

India harbors more than 450 amphibian species, many of which are unique to the region and play vital ecological roles, such
as serving as indicators of environmental health and controlling pest populations. Despite their significance, amphibians are
often owerlooked in the country’s conservation priorities. Their populations are increasingly threatened by rapid habitat
destruction, agricultural intensification, pesticide contamination, infrastructure growth, climate variability, and emerging
diseases. A large proportion of these amphibians inhabit areas outside formal protected zones, and only a limited number
benefit from legal protection under Indian wildlife legislation. This review brings together current information on the diversity
and conservation status of amphibians in India, outlining key threats, current conservation efforts, and gaps in scientific
understanding and policy frameworks. It stresses the importance of using modern molecular methods for taxonomic clarity,
adopting better habitat management practices in human-impacted landscapes, and fostering public awareness and community
participation. Effective conservation of amphibians in India will depend on collaborative scientific research and increased
societal engagement to safeguard this crucial but neglected group.
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INTRODUCTION

Amphibians play crucial ecological roles worldwide, acting both as predators and prey within ecosystems, and
serving as sensitive indicators of environmental health. Globally, amphibian populations are experiencing
dramatic declines, with over 40% of species currently considered threatened, largely due to habitat loss,
pollution, emerging diseases, and climate change. In India, a recognized global biodiversity hotspot, the status of
amphibians is similarly worrisome.

India boasts more than 450 amphibian species, with new discoveries continuing, particularly in biodiversity-rich
regions like the Western Ghats, Northeast India, and parts of the Eastern Ghats. Notably, over 85% of these
species are endemic, found nowhere else in the world. Despite this remarkable diversity, amphibians have
historically been neglected in India’s conservation agendas. Unlike flagship species such as tigers and elephants,
amphibians receive limited research attention and legal protection.

The conservation of amphibians in India faces multiple obstacles, including insufficient species-specific data,
inadequate representation within protected areas, weak enforcement of legal protections, and low public
awareness. Many amphibians inhabit landscapes outside traditional forested reserves—such as farmlands,
roadside wetlands, and seasonal pools—that are seldom the focus of conservation actions.

This review seeks to consolidate current knowledge on amphibian diversity and conservation in India,
emphasizing patterns of species richness, the main threats they face, and the gaps in existing conservation
strategies. It highlights the need for habitat-inclusive approaches, greater use of molecular techniques,
involvement of local communities, and policy reforms—especially in under-studied regions like Telangana and
semi-arid zones—to ensure effective long-term conservation of these vital species.

AMPHIBIANS DIVERSITY IN INDIA

India is recognized as one of the world’s biodiversity hotspots, harboring a rich and unique amphibian fauna.
Currently, more than 450 species of amphibians have been documented across the country, with numbers
steadily increasing due to ongoing taxonomic research and field discoveries. This diversity includes
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representatives from all three orders of amphibians: Anura (frogs and toads), Caudata (salamanders), and
Gymnophiona (caecilians).

The Western Ghats and Northeast India are the most species-rich regions, accounting for the majority of
endemic species. The Western Ghats alone are home to over 140 amphibian species, many of which exhibit
highly restricted distributions. The Northeastern states, including Arunachal Pradesh, Meghalaya, and Assam,
possess a complex mosaic of habitats that support a similarly high level of amphibian endemism and diversity.
The Eastern Ghats and the Deccan Plateau regions, including Telangana, are comparatively less studied but are
gradually revealing new species and range extensions.

Endemism is a striking feature of Indian amphibians, with over 85% of species found nowhere else globally. This
high degree of endemism emphasizes India’s global responsibility for amphibian conservation. Many species are
adapted to very specific microhabitats, such as hill streams, leaf litter, and ephemeral pools, which makes them
especially vulnerable to habitat alterations.

Despite this richness, amphibian diversity in India remains poorly documented in several regions, especially in
semi-arid and human-dominated landscapes. Furthermore, many amphibians are cryptic and nocturnal, making
field detection difficult. Recent advances in molecular tools like DNA barcoding have helped uncover cryptic
species complexes and clarify taxonomic ambiguities, contributing significantly to our understanding of India’s
amphibian fauna.

The ongoing discovery of new species and the wide distribution of endemic taxa highlight the critical need for
comprehensive biodiversity assessments and conservation efforts tailored to India’s varied ecosystems

Table 1: Summary of Amphibian Diversity in India by Family

Family No. of Species % Endemic to Major Regions Found Conservation Concern
India
Rhacophoridae 90+ ~85% Western Ghats, NE India High (many species
Data Deficient)
Microhylidae 70+ ~60% Western Ghats, NE India Moderate
Dicroglossidae 65+ “30% Peninsular India, NE Moderate
India
Bufonidae 45+ “25% Throughout India Low-Moderate
Nyctibatrachidae 35+ ~100% Exclusive to Western High (many critically
Ghats endangered)
Megophryidae 25+ “50% Eastern Himalayas, NE High
India
Ranixalidae 15+ ~100% Western Ghats Very High
Ranidae 30+ “20% Pan-India, especially NE Low-Moderate
Ichthyophiidae 20+ “80% Western Ghats, NE India Moderate

MAJOR THREATS TO AMPHIBIANS IN INDIA
Amphibians in India are confronted with a variety of threats that have led to drastic population declines and
heightened extinction risks. These threats are often interconnected, creating complex conservation challenges.

HABITAT LOSS AND FRAGMENTATION
The foremost threat is the widespread destruction of natural habitats caused by deforestation, expansion of
agriculture, urban growth, and infrastructure projects. Essential habitats such as forests, wetlands, and temporary
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water bodies are increasingly being converted into farmland, residential areas, and industrial zones. This habitat
fragmentation isolates amphibian populations, reduces genetic diversity, and restricts their movement, thereby
increasing their vulnerability to local extinction events.

POLLUTION

The heavy use of pesticides, herbicides, and fertilizers in farming contaminates aquatic environments crucial for
amphibian reproduction and larval development. Due to their permeable skin, amphibians are especially
susceptible to these chemicals, which can result in developmental abnormalities, lower reproductive rates, and
higher mortality.

CLIMATE CHANGE

Shifts in rainfall patterns, rising temperatures, and extreme weather phenomena disrupt amphibians’ breeding
seasons and reduce the availability of suitable habitats. In India, where monsoon rainfall plays a pivotal role in
amphibian life cycles, changes in the timing or intensity of rains can severely impact population stability.

ROAD MORTALITY AND INFRASTRUCTURE DEVELOPMENT

Roads built through amphibian habitats cause direct mortality from vehicle collisions, especially during seasonal
breeding migrations. Additionally, infrastructure alters habitats and local water regimes, further degrading
breeding sites.

INVASIVE SPECIES AND DISEASE

Non-native predators, such as certain fish species introduced into water bodies, prey on amphibian eggs and
larvae, reducing survival rates. Emerging diseases, particularly chytridiomycosis caused by the fungus
Batrachochytrium dendrobatidis, pose a growing threat by impairing amphibian skin function and causing mass die-
offs worldwide, including reports from India.

DATA DEFICIENCY AND LOW AWARENESS

Many amphibian species remain inadequately studied or undiscovered, especially in remote or human-altered
landscapes. This lack of comprehensive data hinders effective conservation strategies. Furthermore, amphibians
often receive less attention from policymakers, funders, and the general public compared to more charismatic
animals, leading to insufficient conservation efforts and funding.

Table 2: Major Threats to Amphibians in India and Suggested Conservation Actions

Threat Impact Hotspots Suggested Actions
Habitat Loss Deforestation, urbanization, wetland Western Ghats, Protected areas, habitat
destruction NE India restoration
Pollution Pesticides, industrial waste, sewage in Indo-Gangetic Water quality management,
wetlands Plain organic farming
Climate Change Disrupts breeding cycles and Himalayas, coastal Long-term monitoring,
distributions areas habitat corridors
Invasive Species Bullfrogs and exotic fish predation Andaman Islands | Control programs, awareness
Disease (Bd Chytridiomycosis affects skin, High-altitude areas Surveillance, captive
Fungus) respiration breeding

CURRENT CONSERVATION EFFORTS
Despite growing recognition and some conservation efforts, amphibian protection in India faces numerous
obstacles that limit its effectiveness.
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LOW PUBLIC AWARENESS AND INTEREST

Compared to more charismatic animals like mammals and birds, amphibians attract much less public attention.
This lack of interest translates into limited political support and funding for conservation programs focused on
amphibians. Additionally, cultural myths, fear, and negative perceptions surrounding amphibians contribute to
their widespread neglect.

INADEQUATE LEGAL SAFEGUARDS:

The majority of Indian amphibian species are not covered under the schedules of the Wildlife Protection Act,
leaving them exposed to threats such as habitat destruction, illegal collection, and trade. Even where laws exist,
enforcement is often weak, especially in rural and peri-urban regions.

TAXONOMIC CHALLENGES AND HIDDEN DIVERSITY

Many amphibians remain either undescribed or pootly studied due to their cryptic appearance and a shortage of
taxonomic expertise. This uncertainty makes it difficult to prioritize species for conservation, risking the loss of
unrecognized species before protective measures can be implemented.

HABITAT LOSS BEYOND PROTECTED AREAS

While protected reserves offer some refuge, a large proportion of amphibian populations occur in agricultural
lands, villages, and other human-dominated landscapes that lack formal conservation status. These habitats
continue to face degradation and fragmentation, yet they are rarely included in conservation planning.

LIMITED FUNDING AND RESEARCH COVERAGE

Amphibian studies in India suffer from insufficient funding and inadequate research infrastructure. Many
regions, especially semi-arid and remote areas, remain poorly surveyed, resulting in data gaps that hinder effective
conservation strategy development.

EMERGING THREATS FROM DISEASE AND INVASIVE SPECIES

Emerging diseases like chytridiomycosis pose increasing risks, but monitoring and management efforts are
minimal. Invasive species also negatively impact native amphibian populations, though their effects remain
insufficiently researched and addressed.

CHALLENGES IN COMMUNITY PARTICIPATION

Gaining local community involvement in amphibian conservation is difficult due to a lack of awareness,
economic priorities, and competing demands for land use. Without community support, sustainable
conservation outcomes are unlikely.

CHALLENGES IN AMPHIBIAN CONSERVATION
Although awareness about amphibian conservation in India has improved and some initiatives have been
launched, many challenges still impede the effective protection and management of these species.

LIMITED PUBLIC AWARENESS AND INTEREST

Amphibians tend to receive far less attention than more charismatic animals like mammals and birds. This low
public interest translates into reduced political commitment and scarce funding for amphibian-focused
conservation efforts. Moreover, cultural fears and misconceptions about amphibians contribute to their
continued neglect.

WEAK LEGAL PROTECTION

The majority of amphibian species in India are not listed in the schedules of the Wildlife Protection Act, leaving
them exposed to threats such as habitat destruction, illegal collection, and trafficking. Even where laws exist,
enforcement is often inadequate, especially in rural and peri-urban regions.
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TAXONOMIC CHALLENGES AND CRYPTIC DIVERSITY

Many amphibian species remain poorly described or unidentified due to their subtle morphological differences
and a shortage of taxonomic expertise. This uncertainty complicates prioritizing species for conservation, risking
the loss of species that have not yet been formally recognized.

HABITAT LOSS BEYOND PROTECTED AREAS

While protected zones provide refuge for some amphibians, a large share of populations live in agricultural fields,
rural villages, and other human-dominated landscapes that lack formal conservation status. These habitats are
often overlooked, leading to continued degradation and fragmentation.

INADEQUATE FUNDING AND RESEARCH

Research on amphibians in India faces funding shortages and limited infrastructure. Many regions, particularly
semi-arid and remote areas, are poorly surveyed, resulting in significant gaps in knowledge that hamper
conservation planning.

EMERGING THREATS FROM DISEASE AND INVASIVE SPECIES
Diseases such as chytridiomycosis are emerging threats but remain largely unmonitored and unmanaged. Invasive
species also disrupt native amphibian populations, yet their impacts are under-researched and poorly addressed.

DIFFICULTIES IN COMMUNITY INVOLVEMENT

Mobilizing local communities for amphibian conservation is challenging due to low awareness, economic
priorities, and competing land use interests. Without local support, long-term conservation efforts are unlikely
to succeed.

RECOMMENDATIONS AND FUTURE DIRECTION

To ensure the effective conservation of India’s diverse amphibian species, urgent, coordinated actions are needed
across scientific research, policy frameworks, and community engagement. The following recommendations
highlight key priorities to bridge existing gaps and achieve long-term conservation success

BROADEN LEGAL PROTECTION

Expand the list of amphibian species covered under the Wildlife Protection Act to provide stronger legal
protection against habitat loss and exploitation. Improve enforcement, particularly in rural and peri-urban areas
where many amphibians reside.

STRENGTHEN RESEARCH AND TAXONOMY

Support integrative taxonomic approaches that combine molecular techniques like DNA barcoding with
traditional morphological studies to clarify species identities and reveal hidden diversity. Increase funding and
build capacity for comprehensive field surveys, especially in lesser-studied regions such as Telangana and semi-
arid landscapes.

PROTECT HABITATS OUTSIDE PROTECTED AREAS

Acknowledge the importance of amphibian habitats in agricultural fields, roadside wetlands, and village ponds,
which often function as critical breeding and feeding sites. Develop conservation strategies at the landscape scale
that balance human land use with biodiversity preservation.

ENHANCE COMMUNITY PARTICIPATION AND AWARENESS

Foster local stewardship by involving communities through education programs and citizen science projects.
Work closely with farmers to promote agricultural practices that conserve wetlands and reduce pesticide impacts,
benefiting amphibian populations.
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ESTABLISH LONG-TERM MONITORING

Implement systematic monitoring protocols to regularly track amphibian populations, identify emerging threats,
and evaluate the effectiveness of conservation efforts. Use collected data to guide adaptive management and
inform policy development.

ADDRESS EMERGING THREATS
Increase research and surveillance of amphibian diseases, such as chytridiomycosis, and develop biosecurity
measures to prevent the spread of pathogens and invasive species that threaten native amphibians.

INTEGRATE CONSERVATION INTO POLICY AND SECURE FUNDING

Incorporate amphibian conservation priorities into broader biodiversity and environmental policies at both
national and state levels. Mobilize dedicated funding from governmental and international sources to support
ongoing research and conservation initiatives.

CONCLUSION

Amphibians form an essential yet frequently overlooked part of India’s diverse wildlife. Hosting over 450 species,
many endemic and ecologically specialized, they play crucial roles in maintaining healthy ecosystems. However,
threats such as rapid habitat destruction, pollution, climate change, emerging diseases, and limited legal
safeguards jeopardize their survival. Although conservation efforts have increased recently, they remain
inadequate to fully address these multifaceted challenges.

To effectively conserve India’s amphibian wealth, it is vital to strengthen legal protections, advance scientific
research through modern molecular methods, and design conservation strategies that also encompass human-
modified environments. Additionally, fostering local community involvement and raising public awareness are
key to achieving lasting conservation success. By uniting researchers, policymakers, and society, India can protect
its amphibians and fulfill its role as a global biodiversity hotspot.
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