


Review Article
Avifaunal studies of Wet land ecosystem: A review.


Abstract

India provides crucial habitats for a wide array of aquatic birds. Wetlands in India provide a unique habitat to many aquatic flora and fauna as well as numerous birds including migratory species. Bird community evaluation has become an important tool in biodiversity conservation which is necessitating documentation of the current status of bird species for future monitoring and conservation. Research papers on Avifauna of wetlands were reviewed by searching different research journals. Anthropogenic activities and environmental changes are disturbing the distribution and diversity of bird species. The paper highlights the importance of understanding the diversity, distribution, and ecological roles of aquatic birds for effective conservation and management strategies
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Introduction

India's diverse avifauna is globally recognized, with numerous species adapted to various habitats, including aquatic environments. The country's extensive coastline, rivers, lakes, and wetlands provide essential habitats for a wide array of aquatic birds. Understanding the biodiversity of these avian species is crucial for the effective conservation and management of India's aquatic ecosystems. Many common species are widespread across the Indian subcontinent, while others are region-specific. Globally, the avian population includes 11,188 species, grouped into 36 orders and 247 families. Of these, India is home to1, 358 bird species, classified under 26 orders and 114 families (Maheswaran and Alam, 2024).
 Birds that depend directly or indirectly on wetlands for feeding, breeding, nesting, or roosting are commonly referred to as water birds or wetland birds. Wetlands in India offer unique habitats to many aquatic flora and fauna, including numerous migratory species.   Approximately 310 species of wetland birds are found in India, with nearly half being migratory; these species visit India from colder regions of China, Russia, Central Asia, and across the Himalayas (Kumar and Gupta, 2009)
​ The diversity of avifauna serves as a significant ecological indicator for evaluating habitat quality. A healthy bird population reflects the availability of resources such as food, clean water, and safe habitats for nesting and breeding. Species richness in an area depends on factors like food availability, climate, evolutionary history, and predation pressure. However, India's bird populations are facing declines due to factors such as habitat loss, fragmentation, and significant biotic pressure. Evaluating bird communities has become an essential tool in biodiversity conservation, necessitating the documentation of current bird species statuses for future monitoring and conservation efforts.​
By synthesizing existing literature, it is evident that understanding the diversity, distribution, and ecological roles of aquatic birds is vital for effective conservation and management strategies. Future research efforts should focus on addressing knowledge gaps, monitoring population trends, and implementing conservation measures to ensure the continued survival of India's aquatic avifauna and the ecosystems they inhabit.
Empirical Review 
Several studies have been conducted on the avifaunal diversity of different wetlands across Karnataka; Basavarajappa (2006) recorded 27 species of water birds across 13 families in the Maidan areas of Karnataka. Bhat et al., (2009) identified 44 species in Anekere Wetland, Udupi District. Dayananda (2009) documented two hundred and seventeen species of birds belonging to 48 families in the Gudavi bird sanctuary, Sorab, Shimoga district, Karnataka.
Harisha et al., (2011) recorded 53 species in Kundavada Lake, Davanagere dist,Karnataka. Rajashekara and Venkatesha (2014) studied Insectivorous bird communities of diverse agro-ecosystems in the Bengaluru region and identified 38 species of insectivorous birds belonging to 17 families under 26 genera. Similarly, Kaulgud et al., (2016) documented 14 species in Magadi Lake, Gadag District. While Manjunath and Ravikiran (2016) observed 39 species from two freshwater bodies in Yadgir District, Karnataka. Shruthi and Basavarajappa (2016) reported 29 resident species in Mysore District. Manohara et al., (2016) identified 33 bird species in Magadi Bird Sanctuary, Gadag District, Karnataka. While Harisha and Hosetti (2018) studied wetland birds in Komaranahalli Lake and they identified 10 species from the family Ardeidae and 7 species from Scolopacidae. Parimala and Asiya Nuzhat (2018) identified 71 bird species belonging to 30 families and 14 orders in Bhimasandra Pond, Tumakuru.
       Other significant studies include, Parimala and Asiya Nuzhat (2018) documented 48 species in Kaggaladu Bird Sanctuary, and Khan et al., (2019) studied the avian diversity of a semi-arid landscape in the Chitradurga district of Karnataka. They reported a total of 126 avian species belonging to 54 families and Abhishek Bharadwaj and Devi Prasad (2021) reported 138 species in Sasihithlu Estuary, Dakshina Kannada, Karnataka. 
 Ravishankar et al., (2022) reported 140 species in Kokkare Bellur Bird Sanctuary. Similarly, Angadi (2022) conducted a study to prepare a checklist of birds from two water bodies located in Belagavi Taluka, Belagavi District. A total of 35 species belonging to 28 families and 13 orders were recorded in and around these water bodies.
Recent research by Shairali and Naik (2023) documented 6,866 individual birds representing 137 species across 53 families including four Near Threatened and three vulnerable species in Shivamogga, Karnataka. Nagaraj (2024) recorded 25 distinct species, including endemic and threatened varieties in Uttara Kannada District, Karnataka. Other recent studies include Jamakhandi and Kadadevaru (2024), who recorded 196 species from Unkal Lake; A semiarid urban wetland in Karnataka, representing 35% of Karnataka’s avian diversity. Moolemane and Majagi (2025) identified 52 bird species, belonging to 35 families and 16 orders Diversity in Different Habitats of Semi-Arid Region of Karnataka. Among these, 67.03%were resident species, while 32.69% comprised local, partially migratory, and highly migratory species.
    Research outside Karnataka has also contributed to avian biodiversity studies. Kumar and Gupta (2009) documented 54 wetland bird species in Kurukshetra. Gupta et al., (2010) reported 63 species of Wetland birds belonging to 10 Orders, 38 genera and 16 families in various village ponds in Kaithal District, Haryana. Rajpar and Zakaria (2011) reported 8,728 individual birds representing 89 species in Peninsular Malaysia. In Central India, Veerwal et al., (2014) recorded 68 species in Upper Lake, Bhopal. Koli (2014) reported 142 bird species belonging to 45 families and 18 orders from the Raoli Wildlife Sanctuary, Rajasthan. Das et al., (2014) documented 30 water bird species under 14 families in the Kapla Wetland of Barpeta District, Assam.  Bhandarkar and Paliwal (2014) identified 52 species in Gondia, Maharashtra. In Ethiopia, Adhikari et al., (2016) recorded 3,664 water birds across 54 species. Kumar et al. (2016) who reported 47 genera and 20 families in rural ponds of Kurukshetra, India. Wanjari (2016) reported 41 species of aquatic birds in Ekburji Reservoir, Washim, Maharashtra, India. 
     Rai et al., (2017) documented 128 species of birds belonging to 15 orders and 37 families in Basai wetlands, Haryana. Kumar and Sharma (2018) reported 126 bird species of 98 genera belonging to 45 families and 16 orders in man-made sacred ponds of Kurukshetra. Basu et al., (2018) documented 81 species of water birds belonging to 13 families in the Mukutmanipur Dam, Bankura, West Bengal. Arya et al., (2019) observed 46 avian species belonging to 16 families at manmade Bheemgoda Barrage and natural Missarpur wetland area of Haridwar  District, Uttarakhand. Ramesh et al., (2020) recorded 54 species belonging to 41 genera and 17 families at Kalpakkam, in the southeast coast of India. Singh et al., (2020) recorded 73 avian species belonging to 62 genera and 31 families under 15 orders in Tilyar Lake, Rohtak, Haryana. Chakraborty et al., (2021) observed 27 water bird species in an emerging wetland of West Bengal, India. Khan et al., (2021) reported 124 species belonging to 52 families, which comprised 69 non-passerine and 55 passerine species. Highest bird species were found from Muscicapidae (12 species) family, followed by Columbidae (7 species), Anatidae (6 species), Ardeidae (6 species) and Sturnidae (6 species). Rai (2021) documented 114 species of birds comprising 91 genera, 47 families and 18 orders, among which 76 species were resident, 30 winter migrants and 8 summer migrants. Out of 114 species of birds, one species was vulnerable, 6 Near-threatened as listed by IUCN. Kaur and Brraich (2021) observed 155 species belonging to 48 families  under 17 orders,     of which 13 come under various IUCN Red List categories: one ‘Endangered’—five ‘Vulnerable’  and seven ‘Near Threatened’ species in Chittaranjan, West Bengal’
    Kazam et al., (2022), who reported increased avian populations at Uchalli Wetlands, Pakistan. Shah and Sharma (2022) documented 52 bird species at Dullu Municipality, Dailekh, Nepal. Rajagopal et al., (2022) recorded 99 species of birds belonging to 44 families and 86 genera of which 78 species are resident, 14 species are migrant and 7 species are local migrants. The Ardeidae were the most prominent family with 11 species. 57 species (57.57%) were very common, 30 species (30.30%) were common and 12 (12.12%) species were rare. IUCN threat categories classify four species as "Near Threatened" and 95 species as "Least Concern" in Madurai city, Tamil Nadu. Rather et al.,(2022) identified 49 bird species belonging to 5 orders and 11 families of terrestrial and semi-aquatic birds. The maximum number of birds wasobserved from Corvidae family (11 species) followed by Columbidae (6 species) and Passeridae (6 species). The highest diversity of 3.59 was observed in the month of May followed by 3.58 in the month of July and 3.57 in the month of April. Pattnaik et al .,(2022 ) recorded 4925 individuals belongs to 77 species under 15 orders, 38 families and 69 genera in the largest unexplored wetland of Ganjam District, Odisha. Bird species from family Ardeidae dominated the study area. More recent studies include Shahbaz et al., (2023) compared bird diversity in managed and unmanaged wetlands in Bihar, documenting 73 species, including 15 winter visitors. Byju et al., (2023) recorded 150 species in Samanatham Tank, Tamil Nadu. Arefayne et al., (2023) identified 4,324 birds representing 125 species in Northern Ethiopia. Kumar (2023) identified 154 bird species representing 108 genera, 47 families, and 18 orders in the Dighal Wetlands, Haryana. Aloysius et al.,(2023) observed 107 avian species of 45 families  during the study. Greater Flamingos showed the highest abundance. They also recorded critically endangered Indian Spot-billed Duck and nine nationally threatened species were recorded in the Sarasalai mangrove Reserve, Jaffna, Sri Lanka. Bachheti et al., (2023) observed 81 species of water birds from 20 families during the study period in selected Wetlands of Uttarakhand, Western Himalayas. Out of these, a total of 28 winter visitor, 16 resident migratory and 37 resident avian species were reported. The family Anatidae was the most dominant family with the maximum number of species.
       Shree and Malathi (2024) listed 124 species across 19 orders in Muttukadu Backwaters, Tamil Nadu, while Mishra et al., (2024) reported 2,815 birds from 45 species in Khajuha Wetland, Uttar Pradesh. Lakshmi and Bharathi (2024) recorded 106,549 individuals of water birds belonging to 37 species and 31 families in Kondakarla Ava Lake, Andhra Pradesh. Xaxa et al., (2024) reported 55 species of wetland birds representing 18 families in the Hazaribagh East Forest Division, Jharkhand. Ahmad et al., (2024)   documented 47 species in some selected lakes of Tumakuru city. Out of 47 bird species, 12 species were carnivorous, 12 insectivorous, 12 piscivorus, 6 omnivorous and 5 herbivorous species were identified. They observed 56% as common, 5% as rare and occasional species with 39%. Biswas et al., (2025) identified 56 avian species in Rudrasagar Lake: an Indian Ramsar site. Maykar and Pawar (2025) documented 36 bird species representing 23 families from the Majalgaon Reservoir in Maharashtra.
          Naveen et al., (2025) recorded 118 species of birds that belong to 18 orders and 48 families. Land birds were predominant (73.7%) with the order Passeriformes (48 species) dominating the avifauna followed by Peliconiformes (16 species).Among the families, Ardeidae (8 species), Cuculidae and Accipitridae (7 species each) were the predominant ones. Balkhande (2025) recorded 161 bird species, belonging to 19 different orders, 52 families, and 114 genera, of these 11 species were classified as Near Threatened, one as Vulnerable, and 149 as Least Concern in the Sitakhandi forest, Nanded district, Maharashtra.
        Alemayehu and Sadananda (2025) recorded 209 bird species from 60 families and 21 orders, including 47 migrants, 9 threatened species, and 5 endemic species in various sampling sites on Lake Tana in Ethiopia. Purohit et al., (2025) documented 81 bird species belonging to 15 orders and 37 families, from which 68 resident and 13 migratory species. Among the 209 avian species,2species—Black-headed Ibis (Threskiornis melanocephalus) and Asian Woolly-necked Stork (Ciconia episcopus)are near threatened (NT), and one species (River tern Sterna aurantia) is vulnerable (VU), and 4species - Black-winged Kite (Elanus caeruleus), Brahminy Kite (Haliastur indus), Indian Peafowl (Pavo cristatus), and Eurasian Spoonbill (Platalea leucorodia) are categorized as Schedule I of the Wildlife Protection Act (1972).
         Biswas et al., (2025) recorded 56 avian species, of which 55.35% species primarily inhabit water body peripheral terrestrial zone, while 28.57% prefer to forage in swampy zones around the edge of the water body.   Only 16.07% of bird species were recorded in open water bodies. The study also stratified 85.74% of the bird species as residents and 14.28% as migrants. Network mapping also showed that omnivores were the most prevalent (41.07%) while insectivores (16.07%) and herbivores (10.07%) were less common in and around wet-landscape of Rudrasagar Lake. It is an Indian Ramsar site. Imran et al.,(2025)  reported 81 bird species, belonging to 18 orders and 45 families in the Central University of South Bihar. 
     Ali et al., (2025) documented fifty species in wetland habitat and 40 in built-up areas with 15 species occurring in both habitats. About 73 species are classified as ‘Least Concern’, and two as ‘Near Threatened’ in the all India Institute of Medical Sciences, Guwahati, Assam, India. Shome et al., (2025) observed 260 avian species under 20 orders and 62 families. Non-passerine bird species (167species, 64.23%) especially wetland specialist birds were dominant in this area. From the study area, 98 (37.69%) migratory bird species were observed in the Ganges Flood plain of Bangladesh. Bhardwaj et al., (2025) identified 30 species of birds belonging to 9 orders with 23 families. Commonly observed species included the Himalayan bulbul, Red-vented bulbul, House crow and Laughing dove from the Foothills of the Shivaliks. Aswathi et al., (2025) documented 525 birds under 33 families were observed in the wetland in Ayanchery, Kozhikode, Kerala. Of these 22 species were exclusively water birds and 39 species used both wetland and upland habitats. Among 61 bird species recorded, a total of 59 species were Least Concern and two were Near Threatened. Khan et al., (2025) documented 70 species of birds, including 52 resident species, 13 are residential migratory species, 03 are migratory and 01 is residential breeding across Different Habitat Types in Chittaranjan, West Bengal.
 
  Conclusion
       The review of existing studies highlights the rich diversity of aquatic avifauna in India’s freshwater ecosystems. Many species depend on these habitats for survival, making their conservation a priority. However, factors such as habitat destruction, pollution, and climate change are threatening bird populations. Conservation efforts should focus on long-term monitoring, habitat restoration, and policy implementation to protect these crucial ecosystems. Future research should aim at filling knowledge gaps, assessing population trends, and implementing sustainable conservation measures to preserve India’s avian biodiversity.
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