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Avifaunal diversity in unprotected wetlands of Ayodhya District,
Uttar Pradesh, India

Yashmita-Ulman'® & Manoj Singh?®

1 Department of Silviculture and Agroforestry, Acharya Narendra Deva University of Agriculture and Technology, Ayodhya,
Uttar Pradesh 224229, India.
2Department of Zoology, Kalinga University, Naya Raipur, Chhattisgarh 492101, India.
tyashmita2018@gmail.com, 2msingh.zooku@gmail.com (corresponding author)

Abstract: Nine unprotected wetlands of Ayodhya district, Uttar Pradesh, India were studied to assess the bird species composition and
richness from March 2019 to February 2020 using point count method. A total of 105 species of birds belonging to 79 genera, distributed
among 35 families and 12 orders were recorded. Passeriformes had the highest diversity with 25 species and 12 families. Anatidae was
the most dominant family with 15 species, constituting 14.29% of the wetland bird community in the study area. These wetlands provided
habitat for 62 residential species, 42 winter migrants and one vagrant. The carnivore guild was the most dominant with 46 species. The
wetland sites under study were continuously used by humans mainly for land encroachment, fishing activities and livestock grazing apart
from other minor uses. Out of the nine selected wetlands, three wetlands (<2 ha) had very few bird species (<3), therefore were excluded
from further calculations. But the rest of the six selected wetlands (>5 ha) provided habitat for 12 bird species of conservation importance
(one Endangered species, five Vulnerable species, and six Near Threatened species) according to the IUCN Red list. These wetlands also
supported 39 species of birds having a declining population trend globally. These findings highlight the role of medium and large-sized
unprotected wetlands in providing critical habitat to the birds throughout the year in Ayodhya district. Future research must concentrate
on understanding the key factors influencing the presence and absence of birds in such unprotected wetlands so that these wetlands can
be managed effectively to secure the potential habitat of birds.

Keywords: Birds, conservation importance, feeding guild, relative diversity index, species richness.
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Avifaunal diversity in unprotected wetlands of Ayodhya district

INTRODUCTION

Wetlands are transitional zones between terrestrial
and aquatic ecosystems, which can be permanently or
seasonally flooded but retain saturated soils throughout
the unflooded period (TWI 2020). Wetlands occupy
about 6% of the earth’s surface, comprising bogs (30%),
fens (26%), swamps (20%), and flood plains (15%)
(Shine & Klemm 1999). Wetlands are highly diverse
and biologically rich, providing habitats to many groups
of species like waterbirds, fish, amphibians, reptiles,
invertebrates, mammals, and plants. Wetlands play
an important role in maintaining the hydrological
cycle. The other services provided by wetlands include
flood protection, water purification and recreational
opportunities (Woodward & Wui 2001). Birds are an
inseparable entity in wetland ecosystems as they play
an important role in nutrient recycling and occupy
different trophic levels in the food web (Custer &
Osborn 1977; Rajashekara & Venkatesha 2010). Birds
also act as useful bio-indicators reflecting the ecological
health of the wetland ecosystems (Custer & Osborn
1977). Wetlands are important for resident as well as
migratory birds as they provide them with foraging,
breeding, & nesting habitats and sometimes also serve
as stopover sites (Kumar et al. 2016). India has around
4.7% of the total geographical area of the country under
wetlands (Bassi et al. 2014). Nearly 310 bird species are
reported to be wetland dependent in India (Kumar et
al. 2005). Uttar Pradesh has 12,42,530 ha of area under
wetlands, i.e., 5.16% of the total geographical area,
whereas Ayodhya district has 23,050 ha, i.e., 1.86%
of land under wetlands (NWA 2010). Many wetlands
in this region are under threat due to anthropogenic
pressure like conversion of wetlands into agricultural
lands or for commercial fishing purposes, fertilizers
run-offs from surrounding agricultural lands, hunting,
unsustainable harvest of wetland resources, invasion of
alien species, eutrophication, extraction of edible nuts
of Trapa natans, pumping out water for agricultural
purposes (Yashmita-Ulman pers. Comm. February 2020)
thus, threatening the very existence of the resident and
migratory wetland birds. Unprotected wetlands defined
as those wetlands which have no official protection or
conservation status and are also open for public use
(Blanckenberg et al. 2020), are usually ignored, but
such wetlands too provide the required habitat to the
birds. So, to understand the anthropogenic impacts
on wetland birds and their habitat in the future, it is
necessary to have a baseline information on the species
occurrences and habitat choices. Such information will
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also help in long term monitoring of the habitat and
preparing conservation and management strategies for
the species as well as their habitat. This exercise will also
highlight the ecological health of the wetlands. The bird
species checklist thus generated will provide a base for
further research.

The state of Uttar Pradesh has been reported to
host 528 bird species (eBird 2021). It has eight wetlands
listed under Ramsar Sites, which is the highest in India
as compared to any other state. In addition to this, the
state has many unprotected wetlands. But most of the
studies on biodiversity in wetlands of Uttar Pradesh
are concentrated on Ramsar and protected wetland
sites. Studies have been conducted on plant diversity
(Reddy et al. 2009), land-use changes (Behera et al.
2012) in Samaspur Bird Sanctuary, Rae Bareli, on plant
diversity (Jha 2013) in Sandi Bird Sanctuary, Hardoi, and
on butterfly diversity (Sharma 2007), medicinal plant
diversity (Rani et al. 2009) & water quality monitoring
(Gopal et al. 2015) in Sur Sarovar wetlands. There has
been a study on bird diversity in agricultural landscapes
of Ayodhya district (Yashmita-Ulman & Singh 2021), but
there are no studies on wetlands of this district. As most
of the wetlands present in Ayodhya district are either
isolated, disturbed, unprotected or not designated as
Ramsar sites, the inventories of these wetlands have
not been done so far. So, this study is the first attempt
to prepare a checklist of birds present in some selected
unprotected wetlands of Ayodhya district.

MATERIALS AND METHODS

Study Area

Depending upon factors like easy accessibility and
financial feasibility, three tehsils namely, Milkipur,
Sohawal and Sadar of Ayodhya district (Figure 1) were
chosen for the survey. Regular monitoring of the
selected wetlands in these tehsils was possible as these
tehsils fell in the daily commute route of the authors,
i.e., from Rikabganj (Sadar tehsil) to Acharya Narendra
Deva University of Agriculture and Technology (Milkipur
tehsil) via NH 330A. The areas under these three
tehsils were thoroughly searched for the presence of
wetlands through google maps. Once the wetlands were
identified, the areas were visited for ground truthing
and preliminary bird survey. Depending on the presence
of motorable roads, preliminary bird surveys and
information from local people, a total of nine wetlands,
three from each tehsil were selected for monthly bird
surveys. Out of these nine wetlands, three wetlands
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Figure 1. The study area and study locations.

(<2 ha) supported very few bird species (<3) and that
too on an irregular basis (Table 1). So, data from these
wetlands was not included in further analysis to avoid
discrepancies in results. Therefore, this study reports
the analyzed results only from six unprotected wetlands,
three from Milkipur tehsil (Udaila Talab (Figure 1 & Image
1a), Sirsa Jheel (Figure 1 & Image 1b), & Barunshahgan;j
Talab (Figure 1 & Image 1c); two from Sohawal tehsil
(Jagdishpur Talab (Figure 1 & Image 1d) & Samda
Jheel (Figure 1 & Image 1e); and one from Sadar tehsil
(Kosiparikrama Nallah (Figure 1,2f) of Ayodhya district,
Uttar Pradesh.

Ayodhya district is situated between 26.7730 °N and
82.1458 °E, and has an elevation of 93 m (KVK 2021).
This district has an area of around 2,764 km? (KVK 2021).
Ayodhya city is situated on the banks of the river Ghagra
locally known as ‘Saryu’. The climate is humid (Kumar
2018) and experiences summer season from March
to June, rainy season from July to October and winter
season from November to February (Sundar & Kittur
2012). The annual rainfall of the district is around 1,067
mm. The average temperature is 32 °C during summer
season and 16 °C during winter season (KVK 2021).
Oryza sativa — Triticum aestivum is the main cropping
system. Saccharum officinarum and Brassica juncea are
also grown in the area along with horticultural crops
(Mangifera indica, Psidium guajava, Phyllanthus emblica,
and Musa sp.) (KVK 2021). The detailed description of

the selected unprotected wetlands is given in Table 1.

Methods

Bird surveys were conducted monthly using point-
count method (Bibby et al. 2000) in the selected study
sites from March 2019 to February 2020. Two point
counts were fixed on the perimeter of each wetland
making a total of 18 point counts in the whole district.
In the same wetland the distance between the two
point counts was at least 250 m. Each point count was
surveyed 24 times during the entire study duration.
After arriving at each point count, the observations of
the initial 5 mins were not recorded giving time for the
birds to settle down. After the initial 5 mins, bird species
were recorded for the next 15 mins at the same point.
During winters, fog conditions affected visibility early in
the morning, so the observations were made whenever
visibility was good (usually between 1000 to 1230 h)
and for the rest of the seasons survey was conducted
between 0600 to 0830 h. Birds were recorded directly
with the help of field binoculars (Nikon 7x35). On each
sighting, the details such as, species name, number
of individuals and habitat were recorded. Birds flying
across were not counted. The opportunistic counts were
also recorded during other times of the day by scanning
the periphery or banks of the wetlands. Grimmett et al.
(2011) was used for bird identification and for knowing
the residential status of birds (residents, winter visitor,
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Image 1. Some of the selected unprotected wetland sites for study: a—Udaila Talab | b—Sirsa Jheel | c—Barunshahganj Talab | d—Jagdishpur

Jheel | e—Samda Jheel | f—Kosiparikrama Nallah. © Authors.

summer visitor). Praveen et al. (2020) was followed for
the taxonomic position and names. The classification
of birds into major feeding guilds was done using Ali &
Ripley (1987) and field observations. The IWPA (1972)
and CITES (2012) were followed for assigning the
conservation status of species. The Red List of IUCN
(2021) was followed to compile the conservation status
and the global population trend (decreasing, increasing,
stable, unknown) of the recorded species.

Species richness was calculated as total number of
bird species recorded in the study area.

The following community parameters
calculated using the below given formulae:
[i1 Relative diversity of bird families (RDi) (Torre-
Cuadros et al. 2007)

were

Number of bird species in a family
RDi = x 100
Total number of species

[ii] Shannon Weiner index (Shannon & Weiner 1963)
H' =i, pilnp;

where, p, is often the proportion of individuals
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belonging to the ‘iI’" species in the dataset and ‘s’ is the
species richness. The values usually lies between 1 and 4
where 1 shows less diversity and 4 shows high diversity.

[iii] Margalef Richness Index (Margalef 1958)

S-1

Margalef Richness Index (D) = ———
Log (n)

where, ‘S’ is the total number of species and ‘n’ is the
total number of individuals in the sample.

[iv] Simpson’s index (Simpson 1949)

This was calculated according to Simpson (1949) to
measure the concentration of dominance (CD) of bird
species.

=Y _ (pi)?

where pi is the proportion of the Importance Value
Index (IVI) of the ‘i'" species and IVI of all the species
(ni/N). The values of Simpson’s index is limited to 1
where 1 shows dominance by a single species.

[v] Pielou’s evenness index (Pielou 1966) = H’/
log, N(S)

where H’ is the Shanon Weiner Index of diversity and
S is the total number of species.

This index ranges from 0 (no evenness) to 1 (complete
evenness).

[vi] Sorenson’s similarity coefficient (Sorenson 1948)

2C
Sorenson similarity coefficient = ——

where C is the number of species common to both
sites, Aisthe total number of speciesinsite A, and Bis the
total number of species in site B. Sorenson’s coefficient
gives a value between 0 and 1, the closer the value is to
1, the more the communities have in common.

RESULTS

Out of nine wetlands, three wetlands (<2 ha) had
very few bird species (<3) and that too on an irregular
basis and were not considered in calculations to avoid
discrepancies in results (Table 1). A total of 105 species
of birds belonging to 79 genera, distributed among
35 families and 12 orders were recorded from the
six unprotected wetlands of Ayodhya district, Uttar
Pradesh during the study period (Table 2). Out of 105
species found, 73 species were wetland-associated and
32 species were terrestrial. Among the recorded bird
species, 45 species (42.85%) were found commonly at
all the six unprotected wetlands and 60 species (57.14%)
were found at specific unprotected wetlands sites (Table

Yashwita-ulman § Singh

2). Passeriformes had the highest diversity with 25
species and 12 families, followed by Charadriiformes
with 22 species from eight families (Figure 3). Anatidae
was the most dominant family with 15 species and
the highest RDi value (14.29) (Table 3). This was
followed by Accipitridae with 10 species (Figure 2).
Acrocephalidae, Alaudidae, Anhingidae, Columbidae,
Dicruridae, Falconidae, Glareolidae, Gruidae, Laridae,
Leiothrichidae, Pandionidae, Passeridae, Phylloscopidae,
Recurvirostridae, Rostratulidae were represented by just
a single genus and were the least represented (Figure 2).

Of all the bird species recorded, 62 species (59.05%)
were resident, 42 species (40.00%) were winter visitors
and one species (0.95%) was vagrant. As far as the foraging
habit of the bird community in the selected wetland sites
were concerned, five major feeding guilds were identified
(Figure 3). The carnivore guild was the most dominant
with 46 species (43.81%), followed by omnivore 42
species (40.00%), insectivore 15 species (14.29%) and
frugivore and granivore with one species each (0.95%)
(Figure 3). The maximum number of bird species were
recorded in the months of January and February (89
each) and the least was recorded in the month of August
(Figure 4). The unprotected wetland sites of Ayodhya
district supported one Endangered species—Aquila
nipalensis, five Vulnerable species—Antigone antigone,
Aquila rapax, Aythya ferina, Clanga hastata, & Sterna
aurantia, and six Near Threatened species—Anhinga
melanogaster, Ciconia episcopus, Mycteria leucocephala,
Vanellus duvaucelii, Esacus recurvirostris, & Threskiornis
melanocephalus (Table 2). Moreover, these wetlands
supported 39 species (37.14%) of birds having a declining
population trend globally (Table 2).

The Shannon-Weiner index and Margalef richness
index across the six unprotected wetland sites revealed
that Udaila Talab was the most diverse and species rich
wetland (3.86, 26.94) with 92 species (Table 4). This was
followed by Samda Jheel (3.82, 25.41), Sirsa Jheel (3.80,
24.52), Jagdishpur Jheel (3.63, 23.66), Kosiparikrama
Nallah (3.62, 23.82). Barunshahganj Talab (3.55, 22.59)
was found to be the least diverse of all (Table 4). All the
wetlands showed diverse species and no single species
showed dominancy (Table 4). The similarity in species
composition of birds was measured using Sorenson’s
similarity index (Table 5), the results of which highlighted
that Udaila Talab and Samda Jheel showed the highest
similarity (0.91) in bird communities, followed by Udaila
Talab and Sirsa Jheel (0.89) and Samda Jheel and Sirsa
Jheel (0.88) (Table 5). The least bird species similarity
was shown between Jagdishpur Jheel and Kosiparikrama
Nallah (0.76) (Table 5).
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Table 1. Brief description about the surveyed unprotected wetlands of Ayodhya district, Uttar Pradesh, India.

Name of Size Species (No.
Name of wetland . Co-ordinates Features of individuals) Remark
tehsil (ha)
observed
This wetland is surrounded by main road on one
side and agricultural land on the other side. There
are aquatic plants and trees surrounding the Data
) s 26.59822°N wetland. The undulating topography has created ) )
! Udaila Talab Milkipur 81.8937°E 62 many natural bunds ing thi’: svetplazd which are 92(2381) mdUded. "
used as resting sites by the birds. Fishing and cattle analysis
grazing activities are carried out in this wetland.
This is a stagnant water body.
This wetland is surrounded by agricultural land and
26.61749 N human habitation. The wetland is also surrounded Data
2 Sirsa Jheel Milkipur 81.86063° 90 by trees and bushes in its vicinity and has abundant 81(1828) included in
i aquatic weeds supporting aquatic zooplankton. This analysis
is a stagnant water body.
This wetland is surrounded by human habitations
on one side and agricultural land on other side
. and lies adjacent to state highway NH 330A. The Data
3 Barun-shahganj Milkipur 26'681022 N 13.3 wetland is also surrounded by trees and bushes and 72 (1387) included in
Talab 82.03081°E . X . .
has abundant aquatic weeds supporting aquatic analysis
zooplankton. This wetland is used for fishing and
irrigation purposes. This is a stagnant water body.
This wetland is surrounded by agricultural land and
is bisected by a road. The bisecting road on both
) the sides is lined with trees and the wetland is also Data
26.789° N surrounded with trees and bushes and has plenty of . .
4 Samda Jheel Sohawal 82.185°E 78 aquatic weeds. The forest department has recently 85(2019) mcludeq n
developed raised platforms or bunds to provide analysis
artificial resting and nesting sites for the wetland
birds. This is a stagnant water body.
This wetland is surrounded by agricultural land on
one side and human habitation on the other side.
This wetland has trees planted on its periphery and Data
. 26.732°N has abundant aquatic weeds. The water from this . .
5 Jagdishpur Talab Sohawal 82.018°E 126 wetland is used for irrigation purposes. This wetland 78(17%6) mdUded. "
is being encroached upon for paddy cultivation. It is analysis
used for extraction of edible nuts of Trapa natans.
This is a stagnant water body.
This wetland is surrounded by agricultural fields Bubulcus ibis Data
26.73324°N from three sides and a village road on one side. (8) excluded
6 Kharagpur Talab Sohawal 82.07941°E 110 Fishing and cattle grazing activities are carried out Vanellus indicus from
in this wetland. This is a stagnant water body. (4) analysis
This wetland is surrounded by main road (Kosi-
Parikrama road) on one side and Psidium guajava
orchard on the other side. This wetland in some
parts has high abundance of aquatic weeds and
reeds, but in some areas is devoid of aquatic Data
Kosipari-krama 26.74853° N vegetation as it has been cleared for fishing . .
7 Nallah sadar 82.09177°E 6.38 purposes. This wetland is also used for cattle 76(1404) mdUded. "
. . X analysis
grazing and some area is being encroached upon
for conversion into agricultural land. The Nallah
primarily is used to dump the sewage of the city and
finally meets with the Saryu river. This is a flowing
water body.
This wetland is surrounded by the District Jail on
one side, plantation on two sides. A railway track Bubulcus ibis Data
. 26.77113°N is also present on one side of this wetland creating (8) excluded
8 Central Jail Talab Sadar 82.13801°E 069 high noise levels. This wetland is used by the locals Microcarbo from
for fishing activities. This wetland has abundant niger (5) analysis
aquatic weeds. This is a stagnant water body.
26.77586° N This wetland is surrounded by human settlements Bubuzrg)ls ibis extl::)lifed
9 Civil Line Talab Sadar ’ o 1.75 (residential and commercial) on all sides creating .
82.13421°E . . . Microcarbo from
high noise levels. This is a stagnant water body. . .
niger (7) analysis
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Avifaunal diversity in unprotected wetlands of Ayodhya district

Table 3. Relative diversity (Rdi) of various avian families in
unprotected wetlands of Ayodhya district, Uttar Pradesh, India

Avian family spet;:a:‘?::o?fie d Rdi value
Anatidae 15 14.29
Accipitridae 10 9.52
Ardeidae 9 8.57
Scolopacidae 8 7.62
Charadriidae 6 5.71
Rallidae 5 4.76
Motacillidae 5 4.76
Alcedinidae 4 3.81
Hirundinidae 4 3.81
Sturnidae 4 3.81
Ciconiidae 3 2.86
Burhinidae 2 1.90
Jacanidae 2 1.90
Cisticolidae 2 1.90
Estrildidae 2 1.90
Muscicapidae 2 1.90
Phalacrocoracidae 2 1.90
Threskiornithidae 2 1.90
Podicipedidae 2 1.90
Strigidae 2 1.90
Pandionidae 1 0.95
Glareolidae 1 0.95
Laridae 1 0.95
Recurvirostridae 1 0.95
Rostratulidae 1 0.95
Columbidae 1 0.95
Falconidae 1 0.95
Gruidae 1 0.95
Acrocephalidae 1 0.95
Alaudidae 1 0.95
Dicruridae 1 0.95
Leiothrichidae 1 0.95
Passeridae 1 0.95
Phylloscopidae 1 0.95
Anhingidae 1 0.95
DISCUSSION

In this survey, the Passeriformes was the dominant
order which conforms to the studies of Kumar &
Sharma (2018). Family Anatidae was the most dominant
of all families of bird species found in the selected
unprotected wetlands of Ayodhya district. Similar results
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Figure 2. Composition of avian community in unprotected wetlands
of Ayodhya district, Uttar Pradesh, India.
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Figure 4. Guild-based classification of avian species recorded in
unprotected wetland sites of Ayodhya district, Uttar Pradesh, India
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Figure 5. Monthly variation in species richness of avifauna recorded
in unprotected wetland sites of Ayodhya district, Uttar Pradesh, India

were found by Kumar & Gupta (2009), Tak et al. (2010),
Chopra & Sharma (2012), and Kumar et al. (2016).
Nearly 60% of the bird species found were resident.
This result conforms to the studies of Mazumdar (2019)
who also recorded the majority of birds to be resident
in nature. In the present study, it was found that the
birds belonged to five feeding guilds, the dominant guild
being carnivores, followed by omnivores. This finding
implies that the wetlands catered to the needs of the
birds providing them with diverse food items like fish,
crustaceans, invertebrates, water plants and plankton
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Table 4. Measurements of avian diversity and richness at unprotected wetland sites of Ayodhya district, Uttar Pradesh, India.

Wetland sites Species Shannon-Weiner Margalef's Richness Simpson's Pielou's Evenness Index
richness Diversity Index (SDI) Index (MRI) Dominance Index (PEI)

Udaila Talab 92 3.86 26.94 0.03 0.85

Samda Jheel 85 3.82 25.41 0.03 0.86

Sirsa Jheel 81 3.80 24.52 0.03 0.86

Jagdishpur Jheel 78 3.63 23.66 0.05 0.83

Kosiparikrama Nallah 76 3.62 23.82 0.03 0.83

Barunshahganj Talab 72 3.55 22.59 0.04 0.83

Table 5. Sorenson’s Similarity Index of avian species between selected unprotected wetland sites of Ayodhya district, Uttar Pradesh, India.

Wetland sites Udaila talab Samda Jheel Sirsa Jheel Jagdishpur Jheel KOSiE::::Lama Baru:::raabhganj
Udaila talab 0.000

Samda Jheel 0.915 0.000

Sirsa Jheel 0.890 0.880 0.000

Jagdishpur Jheel 0.847 0.798 0.830 0.000

Kosiparikrama Nallah 0.810 0.795 0.803 0.766 0.000

Barunshahganj Talab 0.817 0.803 0.850 0.853 0.824 0.000

(Basavarajappa 2006).

The highest species richness was recorded in the
months of January and February (89 species each) which
conforms to the observations of Mazumdar (2019) in
Okhla Bird Sanctuary, Uttar Pradesh. It was found that the
bird species starts to increase from October and reaches
the maximum in the months of January and February
(Figure 4). This is due to the migrating waterfowls
which arrive in the wetlands during this season as Uttar
Pradesh is a part of the Central Asian Flyway serving as a
wintering ground for these species. This is also one of the
reasons for recording a high number of winter visitors
(42 species) in this study. The wetlands along with the
agricultural landscapes in Ayodhya district prove to be
a good habitat for these migratory birds and therefore
support a high diversity, especially in winters (Yashmita-
Ulman & Singh 2021). These migratory species gradually
start flying back to their breeding grounds from March
so, the species richness declines slowly from March and
reaches the lowest in the monsoon months (Figure 4).

The wetland avian diversity and composition
are influenced by factors like wetland size, location,
vegetation (Sundar & Kittur 2013), type and level of
anthropogenic activities, presence of additional and
diverse foraging ground (Yashmita-Ulman & Singh 2021),
water depth and quality (Saygili et al. 2011). Moreover,
water birds usually prefer shallow water bodies with
variations in depth (Helmers 1992; Colwell & Taft 2000).

The Udaila Talab was surrounded by agricultural fields
and had diverse vegetation like floating hydrophytes
(Azolla pinnata, Eichhornia cracipes, Jussiaea repens,
Ipomoea aquatica) and submerged hydrophytes (Najas
graminea, Potamogeton nodosus). Trees like Eucalyptus
tereticornis, Phyllanthus emblica, and Mangifera indica
were found on the edge of the water body. It was a
large sized water body with shallow water. Moreover,
the undulating topography of the wetland gave rise to
natural mounds and small isolated islands which served
as resting places for the various bird species. As, Udaila
Talab might have met all the requirements of bird
species like alternative and diverse food supply, water
depth variations, diverse microhabitats, it has registered
as the wetland with the highest species richness and
diversity. As far as both Sirsa and Samda Jheel were
concerned, they both were surrounded with agricultural
fields and trees, haboured rooted and emergent plants
and had large areas under shallow water and marshy
lands. Artificial mounds had been built in Samda Jheel by
the Forest department to provide resting places to the
water birds. All these factors might have attracted birds
towards these jheels. So, both the wetlands supported a
high avian diversity after Udaila Talab.

Deep waters are less preferred by waterbirds as they
reduce the availability and accessibility of invertebrates
(Murkin & Kadlec 1986). The Jagdishpur Jheel and
Kosiparikrama Nallah therefore, had less to offer to the
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Image 2. A—Vanellus indicus | b—Female of Metopidius indicus | c—Himantopus himantopus | d—Anastomus oscitans | e—Ciconia episcopus
| f—Miycteria leucocephala | g—Falco tinnunculus | h—Antigone antigone. © Authors.
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Image 3. a—Porphyrio porphyrio | b—Amaurornis phoenicurus | c—Prinia socialis | d—Prinia inornata | e—Luscinia svecica | f—Ardea cinerea
| g—Ardea purpurea | h—Threskiornis melanocephalus. © Authors.
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birds as they had higher water depths. Most of the birds
found in these sites were restricted to the edge of the
water bodies where the water was shallow. Only some
ducks were found foraging in deep water. Moreover, the
sewage water of the city of Ayodhya is drained into the
Kosiparikrama Nallah and later this nallah merges with
the Saryu river. So, mainly the birds like Himantopus
himantopus which prefer feeding in polluted waters
were found abundantly in this wetland. Both these
wetlands were also smaller in size as compared to the
other six wetlands in the study area. All these factors
might be the reason for lower bird diversity in these
wetlands as compared to Udaila Talab. On the other
hand, though the Barunshahganj Talab has shallow
water depth, it is a highly disturbed site as it lies next
to the state highway NH 330A and has increasing land
encroachment problems and is, therefore, shrinking in
size and thus might have resulted in the lowest avian
diversity as compared to the other wetlands in the study
area.

It can be clearly understood from this study that all
the wetlands in the study area have a great potential
for conservation of avian communities. Though all the
six wetlands under study were unprotected and had
tremendous anthropogenic pressure, they were still
capable of fulfilling the feeding, nesting and breeding
requirements of the birds, and thus proved to be an
optimum habitat. All the six wetlands in the study area
had highly heterogeneous and mosaic of microhabitats
as they were surrounded either by agricultural fields,
orchards or plantations. The various tree species on
the banks of wetlands provided the sites for perching,
roosting and nesting of kingfishers, egrets, raptors,
herons, cormorants and storks. The wading birds like
storks, herons, ibises, snipe, redshank were found in
shallow water and marshes. The wagtails, swamphens,
waterhens and kingfishers were found in the adjoining
agricultural fields as also reported by Urfi (2003). The
plovers and sandpipers were found in the marshes. The
waders like jacanas, egrets, herons, storks, ibises were
found mostly feeding on Nymphea sp. The swimming and
diving birds like coots, swamphens, ducks, cormorants,
teal feasted on submerged vegetation (Vallisneria sp.,
Ceratophylum sp.) and emergent hydrophytes (Oryza
rufipogon, Polygonum barbatum). So, all these might
be the reasons for registering a high avian community
composition even though these sites are unprotected
and highly disturbed.

This survey shows 12 bird species (11.42%) of
conservation importance in six unprotected and
disturbed wetlands of Ayodhya district, Uttar Pradesh. In
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addition to this, species like Sarkidiornis melanotos and
other raptor species listed in Appendix Il of CITES are
also found in these wetlands. All the species recorded in
these wetlands are also listed under Schedule of Indian
Wildlife (Protection) Act, 1972. Moreover, the global
population trend of 39 bird species recorded from these
wetlands is declining. So, from a global bird conservation
point of view, the protection of these species and their
habitat is of utmost importance.

On the other hand, three wetlands surveyed in this
district yielded very few bird species (<3) (Table 1) due to
which they were removed from further analysis. The size
of all three wetlands was less than 2 ha which was very
less as compared to the other wetlands currently under
study. So, the size of the wetlands might have influenced
the bird diversity. This finding is well supported by Sarkar
et al. (2013) who found similar results. This study also
brings to the notice that though the medium and large
sized wetlands in this area support sensitive species, the
existence of the wetlands is itself in peril due to invasion
of species like Eichhornia crassipes and anthropogenic
activities such as fishing, land encroachment for
fishing and agriculture, cattle grazing, fertilizer run-off,
harvesting of Trapa natans, and urban development.
Thus, endangering the habitat and survival of these bird
species.

CONCLUSION

The sighting of 12 bird species of conservation
importance and 39 species of birds having a declining
population trend globally, highlights the significance
of the medium and large sized unprotected and highly
disturbed wetlands from the bird conservation point
of view. The wetlands intermingled with the adjacent
agricultural landscapes, orchards, plantations which
created a congenial environment for resident as well as
migratory birds as both of them have been reported in
high numbers in the study area. But at the same time,
small sized wetlands have reported very few bird species
(<3). This finding puts emphasis on the need for further
research andreplication of managementactivities like the
ones taken up by the Forest Department in Samda Jheel
in other potential medium and large sized unprotected
wetlands of the district. So, this study acts as a reminder
that medium and large sized wetlands, though isolated,
disturbed and not designated as Ramsar sites, have the
potential to be critical habitats for the most endangered
species. Therefore, such wetlands should be given
conservation and research priorities or else there is a
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possibility of losing these valuable water bird habitats
forever as is evident from the three wetlands which
yielded just three bird species.
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