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ABSTRACT

Wetlands are the lands transitional between terrestrial and aquatic eco-systems where the water is
usually at or near the surface or the land is covered by shallow water. They are most productive,
valuable, and provide a wide range of goods and services. Wetland birds rely on waterways for
survival and each bird species has its own requirements for food, shelter and breeding sites.
Monitoring of wetland birds is an engaging activity that provides researchers with an insight into the
functioning and health of wetlands. Despite the high value of services derived from wetlands, they
have been systematically drained and filled to support agriculture, urban expansion, and other
developments. Agriculture, climate change, draining, dredging, introduced species, pollution,
salinization, and urbanization are the major threats to wetlands. In light of these observations, the
aim of this review is to update recent information from the available literature relating with the
ecosystem services provided by birds from non-tidal wetlands.
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1. INTRODUCTION

According to Ramsar Convention on Wetlands
and World Tourism Organization [1], “wetlands
are the areas where water is static or flowing,
including areas of marine water the depth of
which at low tide does not exceed six metres”.
“Wetlands is the land that is saturated with water
long enough to promote wetland or aquatic
processes as indicated by poorly drained soils,
hydrophytic vegetation, and various kinds of
biological activity adapted to wet environments”
[2,3]. “They are ecologically sensitive and
adaptive systems, and exhibit enormous
diversity” [4,5].

“Worldwide, the wetland ecosystems ranges from
917 million hectares (m ha) to more than 1275 m
ha with an estimated economic value of about
US$15 trillion per year” [6,7]. “Wetlands are
categorized into marine (coastal wetlands),
estuarine (including deltas, tidal marshes, and
mangrove swamps), lacustarine (lakes), riverine
(along rivers and streams), and palustarine
(marshy: marshes, swamps and bogs) based on
their hydrological, ecological and geological
characteristics” [8].

Mathialagan et al [9] pointed that, “most of the
natural water bodies such as rivers, lakes,
coastal lagoons, mangroves, peat land, coral
reefs and man-made wetlands like ponds, farm
ponds, irrigated fields, sacred groves, salt pans,
reservoirs, gravel pits, sewage farms and canals
constitute the wetland ecosystem”. “Wetlands
support large biological diversity and also provide
a wide array of ecosystem goods and services
such as food, medicines, nutrient cycling, etc”
[10,11].

Sale and Morass [12] stated that, increased
salinity will reduce the extent of freshwater
wetlands and the abundance of freshwater
dependent plants, invertebrates, along with fish
and waterbirds. Continued persistence of these
components in the system will depend on
available habitat up-stream and the ability to
maintain freshwater inflows to the fringing
wetlands [13].

Government of South Australia [14] stated that,
“wetland birds are the most mobile animals, and
some of them migrating around the world
seeking conditions suitable for breeding or

visiting when conditions at home are
unfavourable” [15]. “Waterbirds use many kinds
of wetlands, including swamps, lagoons,

mudflats, estuaries, bays and open beaches,
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freshwater and saltwater lakes, rivers, floodplain
wetlands and dams” [16]. “Birds prefer the
wetlands mainly for feeding, breeding and as a
place to refuel and rest during migrations” [17].

“India supports diverse and unique wetland
habitats. Natural wetlands in India consist of the
Himalayan lakes, wetlands situated in the flood
plains of the river systems, saline and temporary
wetlands, coastal wetlands, and marine
wetlands” [18]. “Indian wetlands also cover the
large number of man-made wetlands which
sustain the faunal and floral diversity. In India,
out of the total area under wetlands, inland
wetland accounts for 69%, coastal wetlands
27%, and other wetlands 4%” [19, 20,21,22].

According to Bryce et al [23], “birds occupy an
extremely diverse range of niches within riparian
systems and are sensitive indicators of
environmental conditions”. “They are important
for ecological functioning of the environment, as
indicators of pollution, seed dispersal,
scavenging and as predators of insect pests”
[24]. As birds are among the best monitors of
environmental changes, they have been used to
evaluate the environment as “bio-monitors” [25].

As recorded by Inskipp et al [26], “birds face
threat from illegal trade, water poisoning, over
fishing, food scarcity, over grazing and use of
pesticides, pollution from households and
industrial discharges and agricultural run-off, and
degradation of the habitat” [27]. “The illiterate
and poor people generally lack the awareness on
the importance and conservations of birds” [28].

“Species diversity and abundance are equally
key factors for improving the ecosystem.
Assessment of bird communities has become a
useful tool in biodiversity conservation and
finding measures for the conservation of high
human pressure areas” [29,30]. “However,
monitoring the abundance of bird species
provides useful information, widely used in bird
conservation and management of threatened and
endangered species. Moreover, seasonal bird
monitoring is equally important to finding
dynamic bird movement in specific habitats” [31].
According to Millennium Ecosystem Assessment
(MEA) [32], “ecosystem services are the
ecosystem resources and processes that have a
benefit to human society”. “Wetland birds are the
most important wetland icons and include a large
group of species who play a crucial role in many
food webs of aquatic ecosystem and they are
known as good ‘bio-indicators’ as they are very
sensitive to minor environmental changes” [33].
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Datta and Pandey [34] reported that, “birds can
serve as bio-indicators of occupied regions and
provide information about the general habitat
quality”. “Bird population trends can reveal
information about the health of the ecosystem
when birds depend on the habitat's functioning in
particular ways. Wetland birds are the most
active component of wetland ecosystems” [35].
‘By observing changes in  community
composition and diversity that directly reflect
changes in wetland ecosystems, they serve as
an objective biological indicator of changes in the
wetland environment” [36].

Amat and Green [37] noted that, “wetland birds
are shown to track environmental variations, at
short (months) and long (years) temporal scales,
and at both species and community levels”.
“Many species are top predators and several
contaminants often accumulate along the trophic
chain, such species may be used as indicators of
changes occurring at lower trophic levels” [38].
Waterbirds either themselves or their prey are
exploited by humans (e.g. hunting and fisheries),
so that hunting bags of waterbirds may be
indicative of productivity in nesting areas or
breeding parameters of birds may inform on fish
stocks [39,40].

The aim of this review is to update recent
information from the available literature relating
with ‘Ecosystem services provided by birds from
non-tidal wetlands’ with respect to cultural
services, provisioning services, supporting
services, and regulating services.

2. LITERATURE SEARCH METHODS

This review was carried out by collecting
information on relevant research findings with the
help of Internet search engines like Google,
Google Scholar, PubMed, ScienceDirect, and
ResearchGate and other published articles,
reports, and monographs. A total of 39 published
articles have been reviewed and the related
information was gathered for this current study
with respect to ecosystem services provided by
birds of non-tidal wetlands from Indian region
and from other countries.

3. ECOSYSTEM SERVICES PROVIDED
BY BIRDS FROM FRESHWATER
WETLANDS

Mathialagan et al [9] described that “birds acts as
predators, pollinators, scavengers, seed
dispersers, pests, predators, nutrient cycling,
ecosystem engineers, and provide many other
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services. The services birds provide are
ecologically and economically important, but are
not adequately appreciated due to insufficient
information”.

Green and Elmberg [41] reported that,
“ecosystem services provided by freshwater
wetland birds are generally divided into four
categories such as supporting services (seed
dispersal or nutrient cycling), regulating services
(pest control), provisioning services (resources
exploited for food, clothing or other uses), and
cultural services (recreational value or spiritual
value of birds)” [35].

According to Boere et al [38], “inland wetland is
located in the riparian zone where rivers,
streams, lakes and ponds are the main water
body for the habitat”. “They are more productive
with high diversity of species than coastal
wetlands due to the less tidal action and tolerable
salinity” [36].

3.1 Cultural Services

Seed Dispersing Agents

Mathialagan et al [9] reported that, “wetland birds
disseminate the seeds of many trees and plants
that are of immediate use to humans for
medicine, food, timber, or other purposes. Birds
feeding exclusively on fruits spread seeds over a
much greater distance. Therefore, birds are
important dispersers of plant seeds, and promote
and maintain the biodiversity and community
structure”. “They disperse the seeds of trees,
shrubs, herbaceous plants, and contribute to
reforestation in deforested areas. Birds also
promote the forest growth and provide a number
of other services that primarily benefit humans”
[33].

e Scavengers

Green and Elmberg [41] stated that, “wetland
birds scavenge on waste and thus help to
prevent disease outbreaks that can occur when
animal carcasses accumulate”. “They also play
an important role in foraging, nutrient cycling,
waste removal, and disease regulation. Thus the
value of birds to people is very high and
underscores the immediate importance of a
healthy avifauna to human and ecosystem
benefits” [9].

e Research and Education

According to Djerboua et al [35], bird watching
helps to hone observational skills. It enhances
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student ability to notice details and make
accurate observations in various subjects. Also
study of birds fosters a better awareness of the
interconnectivity of living organisms by offering a
practical understanding of biology, ecology, and
environmental science. Describing bird species
and their behaviours through writing or verbal
communication enhances language skills. It
encourages precise expression. Bird watching
nurtures a sense of connection with nature. It
helps reducing stress and promoting overall well-
being.

Research on wetland birds with respect to their
behaviour during feeding, roosting, mating,
migration, and competition for habitat sharing will
add innovation in the knowledge of wetland
ornithology. Birds are also often used in basic
biological research to understand how their
bodies function, such as how air flows through
their  respiratory  system  during  flight,
communications and cognitive studies, and
toxicology [41].

Other services

From the ancient days, wetland birds were used
an object for art, bird watching, conservation
flagships, ecotourism, recreational hunting, and
recreational value or spiritual value [9]. “Studies
on wetland bird’s physiology can provide
information to detect stressors and to predict
possible negative effects on populations” [37].
“Waterbirds such as ducks, geese, swans,
flamingoes and other waterbirds are used as
flagships of conservation. Swans, flamingos and
ibises are also important for cultural services and
are reflected in history for artistic and religious
importance” [41].

3.2 Provisioning Services

Mathialagan et al [9] stated that, “wetland birds
are an essential part of the food web and play an
important role in human life as a food source.
They serve as an essential provisioning of meat,
feathers, eggs, etc. for both indigenous and
westernized people”. “Birds of the families such
as Anatidae, Rallidae, shorebirds and other
waterbirds are harvested for human consumption
world over, mainly by indigenous people as a
major part of the diet” [41].

3.3 Supporting Services

Bio-Indicators

Wetland birds act as bio-indicators and are
important in assessing the ecosystem quality and
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habitats. They indicate the changes in
ecosystems, maintain the biodiversity, and acts
as an ecological tool for assessment of different
habitats. Of the wetland birds, waterfowl are
used as bio-indicators of wetland conditions at
both local and regional scales. They are sensitive
to pollution and are indicators of human health
risks from pollution [9].

e Pollinators
Green and Elmberg [41] noted that, along with
bees and insects, wetland birds also play a major
role in pollination and seed dispersion. Birds
such as black drongo, mynas, crows, thrushes,
rose-ringed parakeets, etc can pollinate the
flowers. Thus wetland birds act as pollinators and
have tremendous positive impacts on the
ecosystem by maintaining biodiversity through
pollination behaviours.

e Nutrient cycling
Mathialagan et al [9] reported that, droppings of
wetland birds is a good source of potassium,
nitrogen, phosphate, other nutrients, and also act
as source of nitrogen in agriculture. This
increases the soil fertility by transfer of nutrients.
The transfer of nutrients and the formation of
soils are important services provided by wetland
birds in an ecosystem.

3.4 Regulating Services

e Predator/Pest controlling agents

Birds such as eagles, hawks, owls, kites, and
buzzards are strong predators and can attack the
insects, rodents, snails, grasshoppers, reptiles,
turtles, and worms. Example: Cattle egret
(Bubulcus ibis) is a well-known predator of the
grasshoppers in the paddy fields. These birds
reduce the number of crop pests by decreasing
the damage to the crop and help the farmers in
increasing the crop yield. This will also reduce
the application of chemical pesticides and helps
to maintain health natural ecosystem. Aquatic
birds such as herons, egrets, storks, ducks, and
many other waterbirds have significant control
over the insect populations [9].

e Ecosystem balance

According to Green and Elmberg [41], wetland
birds also act as ecosystem engineers. Birds like
swans and flamingos do the bioturbation while
feeding and can radically change the distribution
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of sediments. Birds also increase the stability of
sediments and produce carbohydrates that
induce sediment cohesion.

4. CONCLUSION

Results of this study indicate that, wetland birds
provide many important ecosystem services.
Conserving and maintaining healthy bird
populations and their habitats would preserve
diverse ecosystem services by benefiting many
living species and human welfare. Detailed
studies on conservation, restoration and
management of habitat of wetland birds required.
Therefore, there is an urgent need to quantify the
economic value of the ecosystem services
provided by the wetland birds.
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