


Nandur Madhmeshwar Bird Sanctuary as a key wintering ground for migratory birds along the Central Asian flyway: A review

Abstract 
The Nandur Madhmeshwar Bird Sanctuary is an important place for migratory birds in Maharashtra and is a key part of the Central Asian Flyway's avifaunal diversity. The present review is based on scientific published literature, Bird checklists, surveys, and databases. All the scientific research and related words were searched analysed and screened for migratory birds in Nandur Madhmeshwar Bird Sanctuary. This sanctuary is home to around 80 species from nine orders and nineteen families. Most of them are waterfowl and wading birds that use the different wetland ecosystems to feed, rest, and spend the winter. The literature shows that migratory activity peaks between October and March, with most of the species coming from Central Asia, Siberia, and northern Europe. Wetlands provide ecological services like protecting biodiversity, recycling nutrients, and providing habitats. But human-made threats like habitat loss, pollution, and climate change are very dangerous for both migratory birds and the places where they live. Protecting habitats, monitoring water quality, managing tourism sustainably, and engaging the community in conservation efforts are some suggestions. Despite the documentation of numerous species, research on the impact of climate change on migration patterns and the monitoring of populations over time remains incomplete. The fact that the sanctuary is a Ramsar site shows how important it is for migratory birds around the world. To protect this important wetland and its migratory bird populations, it is important to continue researching and using adaptive management methods, such as monitoring bird populations and habitat conditions, to ensure effective conservation strategies are implemented. Such efforts will make sure that it stays a key resource for biodiversity in the area.
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Introduction 
Wetland is very important because it is home to a wide range of resident and migratory species. Wetlands are important for migratory birds in several ways: they serve as feeding grounds roosting and wintering grounds, and provide adequate breeding grounds for breeding migrants,. The sanctuary has many different types of habitats, like mudflats, marshes, and open water, which is why it has so many different kinds of birds.
Wetland provides food for both resident and migratory birds; consequently, decrease in area directly affects the avifaunal diversity of the area (Jadhav et al., 2022). Nandur Madhmeshwar Bird Sanctuary, also known as the "Bharatpur of Maharashtra" because of its exceptional bird diversity, is one of the state's most significant wetland habitats (Rahmani et al., 2016).  The fact that this Ramsar-recognised site has so many different kinds of birds, including some that are migratory and close to extinction, shows how important it is for the environment around the world (Karwal et al., 2024).
The sanctuary is located along the Central Asian Flyway, which is one of the main routes that waterbirds use to migrate between their northern breeding grounds and their southern wintering sites. The Ramsar Convention Secretariat designated this wetland as a Ramsar site, acknowledging its ecological significance on a global scale. Bird migration is a seasonal ecological event in which birds move between breeding and wintering grounds in response to their reproductive needs, the availability of food, and the weather. Wetland ecosystems are important habitats for migrating birds because they provide places to eat, sleep, and breed during long-distance migrations ((Boere & Stroud, 2006; Kirby et al., 2008)). The Nandur Madhmeshwar Bird Sanctuary in Maharashtra is one of the most important inland wetlands in western India for migratory waterbirds. It is a wetland area.
The sanctuary, which is situated where the Godavari and Kadva rivers converge, is home to various migratory species. The sanctuary is home to about 265 bird species, including about 80 migratory species that primarily come in the winter (Rahmani et al., 2016). The bar-headed goose, Northern Pintail, Eurasian wigeon, and Eurasian spoonbill are significant migratory birds that have been observed (Grimmett et al., 2011). The current review summarizes the research on the diversity of migratory birds, their migration patterns, the ecological importance of wetlands, the dangers to migratory birds, and conservation strategies that are important for sanctuaries. Birds migrate to adapt their behavior to take advantage of seasonal changes in the environment in different parts of the world. A lot of migratory birds travel thousands of kilometers between their breeding and wintering habitats every year using specific migratory routes called flyways (Newton, 2008). Wetlands are some of the most productive ecosystems on Earth because they have a lot of food sources, such as fish, molluscs, aquatic plants, and invertebrates. They are also important for keeping migrating bird populations alive (Mitsch & Gosselink, 2015). Despite the poisonous nature of flyash from the NTPS, Nashik, a diverse range of birds (128 species) inhabits the ponds near the Nandur-Madhmeshwar dam and Bird Sanctuary (Koparde, 2011). 
One of Sahyadri's northern districts in Maharashtra is Nashik. district is home to a wide variety of wildlife and birds, and Sahyadri is a significant location for birds due to its favorable natural environment. There are plains, valleys, mountainous areas, and aquatic zones with various plant groups. They feature various birds for both residency and nesting, as well as naturally occurring herbs and bushes (Khairnar,2009). The avifaunal data of Nandur Madhmeshwar bird sanctuary is inadequate (Andhale et al., 2022) 
Materials and Methods:
Nandur Madhameshwar Bird Sanctuary is located in Niphad Tehsil, approximately 42 kilometers away from Nashik. It is located between latitudes 19° 59° to 20° 4° north and longitudes 74° 4° to 74° 10° east. It was founded in 1950 and covers an area of 1198.657 hectares (Pagar, 2020). This review was conducted using previously published literature such as research articles, ornithological surveys, wetland ecology textbooks, and biodiversity conservation reports. Important ornithological literature used in this review includes studies by Grimmett et al.,2011, Ali and Ripley (1987), and the International Union for Conservation of Nature (IUCN) Red List of Threatened Species (IUCN, 2024).
Results and Discussion 
Migratory Bird Diversity 
The sanctuary is home to a wide variety of migratory species, particularly waterfowl and wading birds. These birds primarily use the as their wintering habitat. Mokal and Bhoye (2022) reported two migratory birds, such as Mareca penelope and Grus virgo, from Nandur Madhmeshwar Bird Sanctuary. The Nandur Madhmeshwar Bird Sanctuary (NMBS) in Maharashtra has been around for more than 100 years and is now an important place for both local and migratory birds to live. It has many different types of land, including wetlands and marshy land. A 2018 study found 105 bird species in 14 orders and 40 families. of these, 60.9% were migratory. The sanctuary is largely protected from pollution by the Department of Forest and Wildlife, and visitors are advised to avoid disturbing the birds and their habitat. (Chavan et al., 2018).
Table 1. Migratory Bird Species from the Sanctuary Nandur Madhmeshwar bird sanctuary (Grimmett et al.,2011; Ali and Ripley (1987); the International Union for Conservation of Nature (IUCN) and Red List of Threatened Species (IUCN, 2024).

	No
	Scientific Name
	Common Name
	Family
	Order
	Migration Route
	IUCN

	1
	Anser indicus 
(Latham, 1790)
	Bar-headed Goose
	Anatidae
	Anseriformes
	Central Asia to India
	LC

	2
	Anser anser 
(Linnaeus, 1758)
	Greylag Goose
	Anatidae
	Anseriformes
	Europe to India
	LC

	3
	Tadorna ferruginea (Pallas, 1764)
	Ruddy Shelduck
	Anatidae
	Anseriformes
	Central Asia to India
	LC

	4
	Spatula clypeata (Linnaeus, 1758)
	Northern Shoveler
	Anatidae
	Anseriformes
	Siberia to India
	LC

	5
	Anas acuta (Linnaeus, 1758)
	Northern Pintail
	Anatidae
	Anseriformes
	Arctic Eurasia to India
	LC

	6
	Mareca penelope (Linnaeus, 1758)
	Eurasian Wigeon
	Anatidae
	Anseriformes
	Northern Eurasia to India
	LC

	7
	Anas crecca (Linnaeus, 1758)
	Common Teal
	Anatidae
	Anseriformes
	Siberia to India
	LC

	8
	Spatula querquedula (Linnaeus, 1758)
	Garganey
	Anatidae
	Anseriformes
	Europe to India
	LC

	9
	Anas platyrhynchos Linnaeus, 1758
	Mallard
	Anatidae
	Anseriformes
	Northern Eurasia to India
	LC

	10
	Aythya ferina (Linnaeus, 1758)
	Common Pochard
	Anatidae
	Anseriformes
	Central Asia to India
	VU

	11
	Aythya fuligula (Linnaeus, 1758)
	Tufted Duck
	Anatidae
	Anseriformes
	Siberia to India
	LC

	12
	Netta rufina (Pallas, 1773)
	Red-crested Pochard
	Anatidae
	Anseriformes
	Central Asia to India
	LC

	13
	Aythya nyroca (Güldenstädt, 1770)
	Ferruginous Duck
	Anatidae
	Anseriformes
	West Asia to India
	NT

	14
	Phoenicopterus roseus Pallas, 1811
	Greater Flamingo
	Phoenicopteridae
	Phoenicopteriformes
	West Asia to India
	LC

	15
	Phoeniconaias minor (Geoffroy Saint-Hilaire, 1798)
	Lesser Flamingo
	Phoenicopteridae
	Phoenicopteriformes
	Africa to India
	NT

	16
	Platalea leucorodia Linnaeus, 1758
	Eurasian Spoonbill
	Threskiornithidae
	Pelecaniformes
	Central Asia to India
	LC

	17
	Plegadis falcinellus (Linnaeus, 1766)
	Glossy Ibis
	Threskiornithidae
	Pelecaniformes
	Europe to India
	LC

	18
	Ciconia ciconia (Linnaeus, 1758)
	White Stork
	Ciconiidae
	Ciconiiformes
	Europe to India
	LC

	19
	Ciconia nigra (Linnaeus, 1758)
	Black Stork
	Ciconiidae
	Ciconiiformes
	Central Asia to India
	LC

	20
	Mycteria leucocephala (Pennant, 1769)
	Painted Stork
	Ciconiidae
	Ciconiiformes
	Regional migrant
	NT

	21
	Threskiornis melanocephalus (Latham, 1790)
	Black-headed Ibis
	Threskiornithidae
	Pelecaniformes
	Regional migrant
	NT

	22
	Leptoptilos javanicus (Horsfield, 1821)
	Lesser Adjutant
	Ciconiidae
	Ciconiiformes
	Regional migrant
	VU

	23
	Grus grus (Linnaeus, 1758)
	Common Crane
	Gruidae
	Gruiformes
	Central Asia to India
	LC

	24
	Anthropoides virgo (Linnaeus, 1758)
	Demoiselle Crane
	Gruidae
	Gruiformes
	Central Asia to India
	LC

	25
	Himantopus himantopus (Linnaeus, 1758)
	Black-winged Stilt
	Recurvirostridae
	Charadriiformes
	Central Asia to India
	LC

	26
	Recurvirostra avosetta Linnaeus, 1758
	Pied Avocet
	Recurvirostridae
	Charadriiformes
	Europe to India
	LC

	27
	Vanellus gregarius (Pallas, 1771)
	Sociable Lapwing
	Charadriidae
	Charadriiformes
	Central Asia to India
	CR

	28
	Pluvialis fulva (Gmelin, 1789)
	Pacific Golden Plover
	Charadriidae
	Charadriiformes
	Siberia to India
	LC

	29
	Charadrius hiaticula Linnaeus, 1758
	Common Ringed Plover
	Charadriidae
	Charadriiformes
	Arctic to India
	LC

	30
	Charadrius alexandrinus Linnaeus, 1758
	Kentish Plover
	Charadriidae
	Charadriiformes
	Central Asia to India
	LC

	31
	Charadrius mongolus Pallas, 1776
	Lesser Sand Plover
	Charadriidae
	Charadriiformes
	Siberia to India
	LC

	32
	Calidris minuta (Leisler, 1812)
	Little Stint
	Scolopacidae
	Charadriiformes
	Arctic to India
	LC

	33
	Calidris temminckii (Leisler, 1812)
	Temminck’s Stint
	Scolopacidae
	Charadriiformes
	Siberia to India
	LC

	34
	Calidris ferruginea (Pontoppidan, 1763)
	Curlew Sandpiper
	Scolopacidae
	Charadriiformes
	Arctic to India
	NT

	35
	Calidris alpina (Linnaeus, 1758)
	Dunlin
	Scolopacidae
	Charadriiformes
	Arctic to India
	LC

	36
	Calidris tenuirostris (Horsfield, 1821)
	Great Knot
	Scolopacidae
	Charadriiformes
	Siberia to India
	EN

	37
	Gallinago gallinago (Linnaeus, 1758)
	Common Snipe
	Scolopacidae
	Charadriiformes
	Siberia to India
	LC

	38
	Lymnocryptes minimus (Brünnich, 1764)
	Jack Snipe
	Scolopacidae
	Charadriiformes
	Europe to India
	LC

	39
	Tringa nebularia (Gunnerus, 1767)
	Common Greenshank
	Scolopacidae
	Charadriiformes
	Siberia to India
	LC

	40
	Tringa erythropus (Pallas, 1764)
	Spotted Redshank
	Scolopacidae
	Charadriiformes
	Arctic to India
	LC

	41
	Tringa totanus (Linnaeus, 1758)
	Common Redshank
	Scolopacidae
	Charadriiformes
	Europe to India
	LC

	42
	Tringa stagnatilis (Bechstein, 1803)
	Marsh Sandpiper
	Scolopacidae
	Charadriiformes
	Central Asia to India
	LC

	43
	Tringa glareola (Linnaeus, 1758)
	Wood Sandpiper
	Scolopacidae
	Charadriiformes
	Siberia to India
	LC

	44
	Tringa ochropus (Linnaeus, 1758)
	Green Sandpiper
	Scolopacidae
	Charadriiformes
	Europe to India
	LC

	45
	Numenius arquata (Linnaeus, 1758)
	Eurasian Curlew
	Scolopacidae
	Charadriiformes
	Europe to India
	NT

	46
	Numenius phaeopus (Linnaeus, 1758)
	Whimbrel
	Scolopacidae
	Charadriiformes
	Arctic to India
	LC

	47
	Limosa limosa (Linnaeus, 1758)
	Black-tailed Godwit
	Scolopacidae
	Charadriiformes
	Europe to India
	NT

	48
	Limosa lapponica (Linnaeus, 1758)
	Bar-tailed Godwit
	Scolopacidae
	Charadriiformes
	Arctic to India
	LC

	49
	Philomachus pugnax (Linnaeus, 1758)
	Ruff
	Scolopacidae
	Charadriiformes
	Arctic to India
	LC

	50
	Glareola pratincola (Linnaeus, 1766)
	Collared Pratincole
	Glareolidae
	Charadriiformes
	Central Asia to India
	LC

	51
	Glareola maldivarum Forster, 1795
	Oriental Pratincole
	Glareolidae
	Charadriiformes
	East Asia to India
	LC

	52
	Chlidonias hybrida (Pallas, 1811)
	Whiskered Tern
	Laridae
	Charadriiformes
	Europe to India
	LC

	53
	Gelochelidon nilotica (Gmelin, 1789)
	Gull-billed Tern
	Laridae
	Charadriiformes
	Europe to India
	LC

	54
	Hydroprogne caspia (Pallas, 1770)
	Caspian Tern
	Laridae
	Charadriiformes
	Central Asia to India
	LC

	55
	Chroicocephalus ridibundus (Linnaeus, 1766)
	Black-headed Gull
	Laridae
	Charadriiformes
	Europe to India
	LC

	56
	Chroicocephalus brunnicephalus (Jerdon, 1840)
	Brown-headed Gull
	Laridae
	Charadriiformes
	Central Asia to India
	LC

	57
	Ichthyaetus ichthyaetus (Pallas, 1773)
	Pallas’s Gull
	Laridae
	Charadriiformes
	Central Asia to India
	LC

	58
	Circus aeruginosus (Linnaeus, 1758)
	Western Marsh Harrier
	Accipitridae
	Accipitriformes
	Europe to India
	LC

	59
	Circus macrourus (Gmelin, 1771)
	Pallid Harrier
	Accipitridae
	Accipitriformes
	Central Asia to India
	NT

	60
	Circus pygargus (Linnaeus, 1758)
	Montagu’s Harrier
	Accipitridae
	Accipitriformes
	Europe to India
	LC

	61
	Aquila heliaca Savigny, 1809
	Eastern Imperial Eagle
	Accipitridae
	Accipitriformes
	Central Asia to India
	VU

	62
	Aquila nipalensis Hodgson, 1833
	Steppe Eagle
	Accipitridae
	Accipitriformes
	Central Asia to India
	EN

	63
	Clanga clanga (Pallas, 1811)
	Greater Spotted Eagle
	Accipitridae
	Accipitriformes
	Europe to India
	VU

	64
	Pandion haliaetus (Linnaeus, 1758)
	Osprey
	Pandionidae
	Accipitriformes
	Global to India
	LC

	65
	Sturnus roseus (Linnaeus, 1758)
	Rosy Starling
	Sturnidae
	Passeriformes
	Central Asia to India
	LC

	66
	Luscinia svecica (Linnaeus, 1758)
	Bluethroat
	Muscicapidae
	Passeriformes
	Siberia to India
	LC

	67
	Saxicola maurus (Pallas, 1773)
	Siberian Stonechat
	Muscicapidae
	Passeriformes
	Siberia to India
	LC

	68
	Motacilla flava Linnaeus, 1758
	Yellow Wagtail
	Motacillidae
	Passeriformes
	Eurasia to India
	LC

	69
	Motacilla alba Linnaeus, 1758
	White Wagtail
	Motacillidae
	Passeriformes
	Central Asia to India
	LC

	70
	Motacilla citreola Pallas, 1776
	Citrine Wagtail
	Motacillidae
	Passeriformes
	Siberia to India
	LC

	71
	Anthus richardi Vieillot, 1818
	Richard’s Pipit
	Motacillidae
	Passeriformes
	Central Asia to India
	LC

	72
	Anthus cervinus (Pallas, 1811)
	Red-throated Pipit
	Motacillidae
	Passeriformes
	Arctic to India
	LC

	73
	Anthus pratensis (Linnaeus, 1758)
	Meadow Pipit
	Motacillidae
	Passeriformes
	Europe to India
	LC

	74
	Hirundo rustica Linnaeus, 1758
	Barn Swallow
	Hirundinidae
	Passeriformes
	Europe to India
	LC

	75
	Delichon urbicum (Linnaeus, 1758)
	Common House Martin
	Hirundinidae
	Passeriformes
	Europe to India
	LC

	76
	Lanius cristatus Linnaeus, 1758
	Brown Shrike
	Laniidae
	Passeriformes
	East Asia to India
	LC

	77
	Dendronanthus indicus (Gmelin, 1789)
	Forest Wagtail
	Motacillidae
	Passeriformes
	East Asia to India
	LC

	78
	Terpsiphone paradisi (Linnaeus, 1758)
	Indian Paradise Flycatcher
	Monarchidae
	Passeriformes
	Regional migrant
	LC

	79
	Acrocephalus dumetorum Blyth, 1849
	Blyth’s Reed Warbler
	Acrocephalidae
	Passeriformes
	Central Asia to India
	LC

	80
	Phylloscopus trochiloides (Sundevall, 1837)
	Greenish Warbler
	Phylloscopidae
	Passeriformes
	Siberia to India
	LC




According to a review of published literature, avifaunal checklists, and ornithological databases, the Nandur Madhmeshwar Bird Sanctuary is home to a wide variety of migratory birds. It is home to 80 different species of migratory birds. These species belong to nine orders and nineteen families, which shows how important the sanctuary is for ecology as a wintering site for migratory birds in western India. The order Charadriiformes, with about 32 species, was the most diverse or species rich among the recorded taxa. This order comprises several shorebird groups that use the sanctuary's mudflats and shallow water habitats for feeding while migrating, including sandpipers, plovers, stints, godwits, and gulls. With 16 species, the order Passeriformes was the second most diverse group. Anseriformes, which mostly consists of migratory ducks and geese, had 13 species. Scolopacidae was the most species-rich family, accounting for a sizable share of the diversity of migratory birds, according to family composition. Several species of sandpipers and snipes, including the common greenshank, Wood Sandpiper, Curlew Sandpiper, and Common Snipe, belong to this family. The Anatidae family, which includes migratory birds like the Bar-headed Goose, Greylag Goose, Northern Pintail, Garganey, and Common Teal, was also well-represented. There was a moderate representation of other families, including Laridae, Accipitridae, Motacillidae, Muscicapidae, and Recurvirostridae. The majority of species that visit the sanctuary come from Central Asia, Siberia, and northern Europe. They travel along the Central Asian Flyway to reach their wintering grounds in the Indian subcontinent, according to an analysis of migration routes. These birds usually arrive at the sanctuary between October and November, with December to February showing the highest abundance. They leave in March and April.
The majority of species fall into the Least Concern (LC) category, according to the conservation status analysis based on the IUCN Red List. However, the conservation status analysis also noted several species of significant importance. There are three vulnerable species (the Common Pochard, the Eastern Imperial Eagle, and the Greater Spotted Eagle), two endangered species (the Steppe Eagle and the Great Knot), and one critically endangered species (the Sociable Lapwing). Additionally, several species are classified as Near Threatened (NT), including the Ferruginous Duck, Black-tailed Godwit, Eurasian Curlew, Curlew Sandpiper, and Pallid Harrier. The presence of threatened migratory birds shows that the sanctuary is an important wetland habitat for the protection of migratory waterbirds in India. The wetland ecosystem has many different types of habitats, such as open water, marsh vegetation, mudflats, and grasslands. These habitats support different types of feeding groups, such as piscivores, insectivores, carnivores, and omnivores. The reviewed literature says that Nandur Madhmeshwar is an important ecological site because it is a major wintering and stopover site for migratory birds along the Central Asian Flyway.
Seasonal Migration Patterns 
Bird migration time at the sanctuary exhibits a distinct seasonal pattern associated with winter weather in northern breeding locations. Seasonal wetlands therefore play a major role in supporting migratory bird populations during winter. 
Table 2. Seasonal Migration Timing 
	Bird Group
	Arrival Period
	Peak Population
	Departure Period
	Ecological Reason

	Ducks and Geese
	October–November
	December–January
	February–March
	Escape 	winter 	and
exploit wetland food

	Waders
	September–October
	November–January
	February
	Feeding on 	aquatic
invertebrates

	Cranes
	November
	December–January
	February
	Wetland roosting and feeding

	Spoonbills and Storks
	October
	December
	February–March
	Fish 	and amphibian abundance



 
Threats to Migratory Birds 
The sanctuary is good for the environment, water quality of the wetland was good to wildlife (Kurhade and Wagh, 2014) but a lot of people are putting pressure on it, which could hurt the migratory birds that live there. One of the biggest threats is the loss of habitat, which makes it harder for many waterbirds to find food and places to nest. We can fix this problem by restoring wetlands and taking care of them properly. This will help keep birds in good habitats. Water pollution is another big problem. It happens when chemicals from farms, homes, and other sources get into the wetland ecosystem. Pollution kills fish, insects, and other invertebrates that birds need to eat. We need to be able to keep an eye on pollution and keep the water clean in order to protect the ecosystem. Tourism, fishing, and other activities that disturb people can also change how migratory birds roost and eat. Controlled human access and regulated tourism can help with problems like habitat loss and food shortages for migratory birds. Climate change is a big problem because it can change the temperature and rainfall patterns, which can change the routes, timing, and breeding patterns of birds. Anthropogenic activities, including agricultural runoff and sewage discharge, significantly affect biodiversity. Water and soil samples collected revealed high concentrations of heavy metals like phosphorus and potassium. Notable issues include the spread of invasive species such as Prosopis juliflora. Adaptive collaborative management and stakeholder engagement with shared goals and multi-scale strategies can help address these regional landscape challenges (Amritkar,2024). We need to do long-term ecological monitoring all the time to understand and lessen these effects. Changes in the water cycle, such as when dams change the levels of water or when water is taken out, can also make it harder for birds to find good places to live. Same threats were identified in Ujani-Bhigwan reservoir Common coot (Fulica atra) nests are mostly threatened by predators, pollution, illegal sand mining, human activities like tourism, local and tourist transport boats, overfishing (Jadhav et al.,2023). To protect migratory bird populations and keep the sanctuary's ecological balance, it is important to use water management methods that are good for the environment. 
The relative importance of wetlands in Maharashtra
 In Maharashtra, wetlands are crucial to the survival of migratory birds because they offer them suitable places to feed, rest, and breed during their seasonal migrations. The Nandur Madhmeshwar Bird Sanctuary in the Nashik district is one of the most important wetlands. It is a Ramsar wetland of international importance and is home to about 80 species of migratory birds. Another important wetland is Bhigwan, which is on the backwaters of the Ujani Dam in the Pune district. These wetlands show how important Maharashtra is to the environment by protecting migratory birds and supporting local biodiversity.
Conservation Strategies 
The Nandur Madhmeshwar Bird Sanctuary in Maharashtra is an important wetland ecosystem that is home to many migratory and resident bird species. Maintaining biological balance is essential for the sanctuary's health, which involves protecting critical habitats such as marshes and shallow waters and combating encroachment, overfishing, and agricultural development. Monitoring the quality of water is very important because it directly affects the survival of birds that depend on aquatic organisms, like fish and invertebrates, which are important food sources for many bird species in the sanctuary. Sustainable tourism management is also important to protect birds and raise awareness about the environment. People in the community need to be involved in conservation efforts, like stopping poaching and teaching people about migratory birds. Birdlife International and other groups work together to protect migratory birds because they travel between countries. This is important for the long-term health of the sanctuary's biodiversity and bird population. 
Conclusion 
The current review emphasizes the significance of the Nandur Madhmeshwar Bird Sanctuary as a wetland habitat that sustains various migratory bird species in western India. The sanctuary is home to eighty migratory bird species from nine orders and nineteen families, according to records and literature that have been put together. The fact that Charadriiformes shorebirds are the most common, followed by Passeriformes and Anseriformes, suggests that the wetland is a good place for many migratory species to live. In the winter, migratory birds from Siberia, Central Asia, Europe, and the Arctic use the sanctuary as a major stop along the Central Asian Flyway and as a place to spend the winter. Migratory waterfowl, waders, raptors, and passerines need places to feed and rest, so there must be different types of habitats nearby, like open water bodies, marshes, mudflats, and grasslands.
The conservation importance of this wetland ecosystem is underscored by the presence of several globally threatened and near-threatened species, including the Sociable Lapwing, Steppe Eagle, Great Knot, Eastern Imperial Eagle, and Ferruginous Duck. The sanctuary, which has been designated as a Ramsar site, is key to preserving local biodiversity and facilitating global bird migration networks. But growing human pressures like habitat loss, agricultural expansion, pollution, and climate change could put migratory bird populations and wetland ecosystems at risk, leading to declines in species diversity and disruptions in the ecological balance of the area. Therefore, to ensure the longevity of this significant bird sanctuary, we must employ effective conservation strategies such as habitat protection, monitoring bird populations, wetlands management, and community awareness campaigns. In conclusion, the Nandur Madhmeshwar Bird Sanctuary is one of the most important wetlands in Maharashtra for protecting migratory birds. Ongoing ecological research and monitoring will help us learn more about the sanctuary and protect the area's migratory bird diversity.
Limitations:Due to dependence on secondary data like published research which may exhibit methodological, precision, and temporal discrepancies. The absence of primary field surveys complicates the validation of current species diversity, population trajectories, and habitat characteristics within the sanctuary.
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