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INTRODUCTION 

 

Wetlands are among the most productive ecosystems, 

connecting aquatic and terrestrial habitats (Zedler and 

Kercher, 2005). Wetlands are reservoirs of rich biodi-

versity (Ghermandi et al., 2010), as they harbour di-

verse invertebrates, fish, mammals, birds, amphibians, 

reptiles, and plants. In addition, it provides ecosystem 

services such as flood regulation, water purification, 

and carbon sequestration (Dar and Dar, 2024). Though, 

wetlands cover 5-8% of the Earth’s surface (Anand et 

al., 2023), the rapid loss and degradation of wetlands 

due to agricultural expansion and urbanization, have 

turned it into one of the most threatened ecosystems 

(Kingsford et al., 2016) and their area has shrunk by 

54%-87% over the past three centuries (Davidson, 

2014). This has led to increased pressure on wetland 

dependent taxa (Prigent et al., 2012), especially water-

birds (Bakker, 2005). In the past, protected area – an in

-situ conservation strategy was seen as a promising 

solution to species conservation. But it was soon real-

ised that many rare and threatened species occur out-

side protected areas (Chakravarty et al., 2012). Many 

studies conducted outside protected areas have shown 

that unprotected areas are also rich in biodiversity, pro-

vide alternative habitats for refugees, and are essential 

for maintaining viable populations of species (Cox and 

Underwood, 2011, Dudley et al., 2014).   
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Birds play a very important role in the nutrient cycle of 

wetland ecosystems (Rajpar et al., 2022). Birds use 

wetland habitats for foraging, roosting, breeding, nest-

ing, as stopover sites etc. (Muralikrishnan et al., 2023). 

Birds also indicate the quality, productivity, and equilib-

rium of the wetland, as this taxon is extremely sensitive 

to habitat changes such as degradation, siltation, eu-

trophication, pollution, and poisoning (Amat and Green, 

2010). So, unprotected areas complement protected 

areas in conserving biodiversity (Adhikari et al., 2022). 

Many unprotected wetlands are not given the due atten-

tion and protection, even though they harbour immense 

biodiversity.  

Citizen science portals have reported 562 bird species 

from Uttar Pradesh (ebird, 2025). It has 10 Ramsar-

designated wetlands, making it the 2nd highest in India 

after Tamil Nadu (MOEFCC, 2025), and 31 Important 

Bird Areas (Birdlife International, 2022), of which 24 are 

wetland ecosystems, as well as many other unprotect-

ed wetlands. But many studies on birds in Uttar Pra-

desh have focused on protected areas such as Wildlife 

sanctuaries (Khan et al., 2013, Mishra et al., 2020) and 

Bird sanctuaries (Mazumdar, 2019, Khan and Khalid, 

2024, Joshi et al., 2024, Yashmita-Ulman and Singh, 

2025). A few studies on bird diversity have been con-

ducted in unprotected areas such as unprotected wet-

lands (Kanaujia et al., 2013, Manral and Khudsar, 2013, 

Mishra et al., 2016, Kumar and Kanaujia, 2017, Singh 

et al., 2021, Yashmita-Ulman and Singh, 2022, 

Yashmita-Ulman, 2023a), agricultural fields (Yashmita-

Ulman and Singh, 2021), riverscapes (Yashmita-Ulman, 

2022) and university campus (Yashmita-Ulman, 2023b). 

The above literature survey shows that no previous 

studies have examined bird diversity in the unprotected 

wetlands of Gonda district. To address this knowledge 

gap and establish a baseline, the study was designed 

to develop a checklist of bird diversity in selected un-

protected wetlands of Gonda district.   

 

MATERIALS AND METHODS 

 

Study area 

Based on access, logistics, and finance, four wetlands, 

namely Raipur taal, Pipra taal, Pandey talab, and Khyra 

Mandir taal in Gonda district, Uttar Pradesh were se-

lected for regular monitoring of bird diversity (Fig. 1). 

The description of the selected four unprotected wet-

lands is given in Table 1.  

Gonda district is located in the Uttar Devipatan Com-

missionery, on the Ghagra River in eastern Uttar Pra-

desh (GoUP, 2025). It is situated between 28°47’ and 

27°47’ North latitude and 81°30’ and 82°46’ East longi-

tude (KVK, 2025), and has an elevation of 180.7 m 

above sea level (KVK, 2025). This district has an area 

of around 4003 km2 (GoUP, 2025). The climate is rela-

tively humid and has three distinct seasons: summer, 

rainy, and winter. The district's annual rainfall is around 

1,552 mm (KVK, 2025). The average temperature var-

ies from 1.0 0C to 49 0C (KVK, 2025). Three rivers flow 

in this district, namely Ghaghra, Saryu, and Kuano 

(GoUP, 2025). Major crops grown are Oryza sativa, 

Triticum aestivum, Saccharum officinarum, Brassica 

juncea, Sorghum bicolor, Cajanus cajan, Cicer ari-

etinum, Pisum sativum, Lens culinaris, Zea mays and 

Arachis hypogaea along with horticultural crops 

(Mangifera indica, Psidium guajava, Phyllanthus embli-

ca, Citrus limon, Artocarpus heterophyllus, Carica pa-

paya and Musa sp.) (KVK, 2025). 

 

Method 

Point-count method (Bibby et al., 2000) was used for 

conducting bird surveys from September 2024 to Au-

gust 2025. For this study, the point counts were restrict-

ed to two per wetland irrespective of the wetland size 

due to time constraint but more point counts will be 

included in the upcoming surveys for large-sized wet-

lands. A total of eight point counts of 20 m radius each 

(two points counts placed nearly 250 m apart in each 

wetland) were fixed on the perimeter of each wetland. 

Each point was surveyed 24 times during clear weather 

for a period of one year. At a single point count, bird 

species and their number were recorded for 15 minutes 

using field binoculars (Nikon 7x35). Birds flying across 

were not counted. No detectability corrections were 

applied, as the present study aimed to assess the pres-

ence or absence of bird species rather than to obtain 

an accurate estimate of population size or density. For 

species identification, taxonomic position and names, 

Grimmett et al. (2011) and Praveen et al. (2020) were 

referred respectively. IUCN (2025) was followed to 

compile the conservation status and global population 

trend (decreasing, increasing, stable, unknown). The 

observed bird species were classified by residential 

status based on temporal patterns and occurrence du-

ration (Grimmett et al., 2011).  

Bird species were classified according to their frequen-

cy of observations as Abundant (observed 19-24 

times/24 visits), Common (13-18 times/24 visits), Fairly 

common (7-12 times/24 visits) and Rare (1-6 times/24 

visits) for residential species and Abundant (observed 7

-8 times/8 visits), Common (5-6 times/8 visits), Fairly 

common (3-4 times/8 visits) and Rare (1-2 times/8 vis-

its) for migratory species (Mackinnon and Philips, 

1993). This data for all the eight point counts were ag-

gregated and averaged to derive the frequency of ob-

servations for each bird species. The Relative diversity 

of bird families (RDi) (Torre-Cuadros et al., 2007) was 

derived using the formula: 

           Eq.1 
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Fig. 1. Contd…… 
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RESULTS 

 

A total of 119 bird species belonging to 104 genera, 

distributed among 52 families and 19 orders were rec-

orded from four unprotected wetlands of Gonda district, 

Uttar Pradesh, India during the one-year study (Table 

2). Among the 119 bird species recorded, 46 species 

were found at all four unprotected wetlands (Table 2). 

Passeriformes with 51 species belonging to 23 families 

recorded the maximum number of bird species, fol-

lowed by Charadriiformes with 10 species belonging to 

six families (Table 2). The relative diversity revealed 

  
Raipur taal Pipra taal 

  
Pandey Talab Khyra Mandir taal 

Fig. 1. Study area showing the details of selected unprotected wetlands of Gonda district, Uttar Pradesh, India 

Sr. 
No. 

Name of 
wetland 

Name of tehsil Co-ordinates 
Size 
(ha) 

Features 
Fig. 
No. 

1 Raipur taal Colonelganj 
27° 4'23.23"N 82° 
3'7.51"E 
  

33 

This perennial wetland is surround-
ed by agricultural lands. It has 
aquatic plants and trees around it. 
This is a disturbed site, and human 
activities such as fishing and cattle 
grazing are carried out. 

1a 

2 Pipra taal Mankapur 
27°12'29.38"N 81°
57'52.06"E 
  

57 

This rainfed wetland is surrounded 
by agricultural fields, habitations, 
and plantation trees. It has abun-
dant aquatic weeds supporting 
aquatic zooplankton. 

1b 

3 
Pandey 
talab 

Gonda 
27° 8'10.82"N 
81°57'55.92"E 

1 
This wetland is primarily maintained 
for fishing and is free of aquatic 
vegetation. 

1c 

4 
Khyra 
Mandir taal 

Gonda 
27° 9'47.28"N 
81°58'7.62"E 

0.59 
This wetland is mainly maintained 
for religious activities and is clear of 
aquatic vegetation. 

1d 

Table 1. Brief description of the selected unprotected wetlands of Gonda district, Uttar Pradesh, India 
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that Accipitridae (9 species; RDi = 7.56%) was the 

most dominant family, followed by Anatidae and Musci-

capidae (8 species; RDi = 6.72% each), and 27 families 

were represented by a single species (RDi = 0.84% 

each) (Table 2).  

According to the residential status, 94 species were 

resident, 23 species were winter visitors and one spe-

cies was summer visitor and one species was passage 

visitor (Table 2, Fig. 2). As per the IUCN RedList sta-

tus, 113 species were under Least Concern (Table 2, 

Fig. 3). Besides these, the unprotected wetlands pro-

vided habitat for three Near Threatened species – Esa-

cus recurvirostris (Great Thick-knee), Cursorius coro-

mandelicus (Indian Courser) and Ciconia episcopus 

(Asian Woollyneck), two Vulnerable species – Aythya 

ferina (Common Pochard) and Grus Antigone (Sarus 

Crane) and one Endangered species - Neophron 

percnopterus (Egyptian Vulture) (Table 2, Fig 3). Addi-

tionally, these unprotected wetlands also supported 40 

bird species and 18 bird species having a declining and 

unknown global population trend respectively (Table 2, 

Fig. 4). The bird species were classified based on fre-

quency of observations, revealing that out of 94 resi-

dent species, 25, 23, 17 and 29 bird species and out of 

23 winter visitors, 3, 4, 3, 13 species were species were 

Abundant, Common, Fairly common and Rare respec-

tively, and both the summer and passage visitors had 

one rare species each (Table 2, Fig. 5).  

 

DISCUSSION 

 

The present study recorded 119 bird species which is 

higher than the bird species recorded in unprotected 

wetlands of Ayodhya, Uttar Pradesh (105 species) 

(Yashmita-Ulman and Singh, 2022), but lower than that 

recorded in Parwati Arga Bird Sanctuary, Gonda, Uttar 

Pradesh (Yashmita-Ulman and Singh, 2025), Saman 

Wetland Complex, Uttar Pradesh (126 species) (Joshi 

et al., 2024), Sultanpur National Park, Haryana (149 

species) (Rani et al., 2023) both of which are protected 

areas and Basai wetlands, Haryana– an Important Bird 

Area (171 species) (Rai et al., 2019). The low diversity 

found in the selected unprotected wetland, as com-

pared to the high diversity in Parwati Arga Bird Sanctu-

ary in the same district and other protected areas, might 

be due to regular disturbances from human activities, 

pollution, uncontrolled resource extraction, and en-

croachment. This might be putting pressure on the un-

protected wetlands, reducing their habitat suitability for 

birds. But despite these disturbances, these wetlands 

attract 119 bird species, highlighting the wetlands po-

tential for conservation. The low diversity reported in 

the current study might also have been due to the dif-

ferences in the sampling effort. For example, the study 

in the Saman Wetland complex, Uttar Pradesh, was 

conducted for 2 years, compared to the current 1-year 

study. Another reason for the low bird diversity reported 

in the current study might also be the habitat. For ex-

Fig. 2. Residential status of bird species recorded in se-

lected unprotected wetlands of Gonda district, Uttar Pra-

desh, India (Numbers represent the number of species 

classified in different categories) 

Fig. 3. Threat status (IUCN) of bird species recorded in 

selected unprotected wetlands of Gonda district, Uttar 

Pradesh, India (Numbers represent the number of species 

classified in different categories)  

Fig. 4. Global population trend (IUCN) of bird species rec-

orded in selected unprotected wetlands of Gonda district, 

Uttar Pradesh, India (Numbers represent the number of 

species classified in different categories)    
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ample, the Sultanpur National Park, Haryana, has di-

verse habitats such as low-lying marshes and forest 

patches (Rani et al., 2023), which are absent in the 

current study area. Passeriformes (n=51) was the dom-

inant order, consistent with studies by Singh et al. 

(2020) and Rai and Vanita (2022) conducted in Harya-

na, India, and by Adhikari et al. (2022) conducted in 

Nepal. The diversity of passerines in the study area 

may be due to their ability to utilise diverse habitats and 

a range of food items, including grains, nectar, insects, 

and fruits (Beresford et al., 2005). Accipitridae (n=9) 

was the most dominant family, which contradicts the 

studies conducted by Mishra et al. (2020) in Bakhira 

Bird Sanctuary, Uttar Pradesh, Joshi et al. (2024) in 

Saman wetland complex, Uttar Pradesh, and Kumar et 

al. (2016) in rural ponds of Kurukshetra, Haryana as all 

these studies have reported Anatidae as the dominant 

family. The unprotected wetlands of Gonda district, 

Uttar Pradesh supported 25 migratory bird species 

which is less than that of Okhla Bird Sanctuary, Uttar 

Pradesh (40 species) (Mazumdar, 2019), and unpro-

tected wetlands of Ayodhya district, Uttar Pradesh (42 

species) (Yashmita-Ulman and Singh, 2022), and Man-

dothi wetlands of Haryana (54 species) (Yadav and 

Rai, 2024). The low number of migratory bird species in 

the current study might be due to the habitat. For ex-

ample, the Okhla Bird Sanctuary in Uttar Pradesh is a 

wide floodplain along the stretch of the river Yamuna 

flowing through the national capital, Delhi, and serves 

as the only refuge for waterbirds in the capital city 

(Mazumdar, 2019), which is not the same situation as 

in the current study area. Another reason for the low 

number of migratory bird species in the current study 

might be the limited number of unprotected wetlands 

considered. For example, the results of the study con-

ducted in Ayodhya district are based on a survey of six 

unprotected wetlands (Yashmita-Ulman and Singh, 

2022), whereas the current study results are based on 

four unprotected wetlands. Only one summer visitor 

was recorded in the current study which is less than 

that reported in Mandothi wetlands of Haryana (20 spe-

cies) (Yadav and Rai, 2025). The low number of sum-

mer visitors in the current study might be due to the 

survey method used. For example, the study conducted 

in Mandothi wetlands employed scan sampling, point 

count, and line transect techniques (Yadav and Rai, 

2025), whereas the current study's results are based on 

the point count method alone. The presence of migrato-

ry birds emphasises the significance of the unprotected 

wetlands as critical wintering grounds en route to their 

migration. Six threatened species were reported in the 

present study which is similar to the results obtained by 

Khan et al. (2013) in Hastinapur Wildlife Sanctuary, 

Uttar Pradesh and higher than that reported in human-

modified floodplain wetland on river Yamuna (4 spe-
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cies) (Manral and Khudsar, 2013), but lower than that 

reported in Parwati Arga Bird Sanctuary, Uttar Pradesh 

(11 species) and Mandothi wetlands, Haryana (10 spe-

cies) (Rai and Yadav, 2023). The present study report-

ed 40 bird species with declining global population 

trends, which is slightly higher than that reported by 

Yashmita-Ulman and Singh (2022) in the unprotected 

wetlands of Ayodhya district, Uttar Pradesh (39 spe-

cies), and by Rai and Vanita (2021) in the Ottu reser-

voir, Haryana (37 species). The presence of threatened 

and declining species underscores the importance of 

these unprotected wetlands in conserving and protect-

ing species of conservation importance. Moreover, only 

five threatened species found in Parwati Arga Bird 

Sanctuary in Gonda district were not recorded in these 

unprotected wetlands, which again highlights the poten-

tial of these wetlands to conserve vulnerable species. 

Based on the frequency of observations, 42 rare bird 

species were recorded in the unprotected wetlands. 

This knowledge helps in chalking out appropriate con-

servation plans necessary to maintain the diversity of 

these rare species in these sites. 

Raipur taal (116) had the maximum bird species, fol-

lowed by Pipra taal (110), Khyra Mandir taal (57) and 

the least was at Pandey talab (54). This difference in 

bird species might have been due to factors such as 

wetland size, location, vegetation (Sundar and Kittur, 

2013), human activities, alternative foraging grounds 

(Yashmita-Ulman and Singh, 2021), and water quality 

and depth (Saygili et al., 2011), which affect bird diver-

sity and composition. The fact that both Pandey talab 

and Khyra Mandir taal are very small (1 ha or less) and 

isolated water bodies, devoid of surrounding agricultur-

al landscapes, might be affecting bird diversity im-

mensely. Also, both these wetlands are devoid of vege-

tation, as they are regularly cleaned up by people and 

maintained for fishing and religious activities, respec-

tively, which might be restricting the invertebrate and 

fish prey bases essential for waders and piscivores, 

resulting in fewer bird species in the two wetlands. The 

Raipur taal and Pipra taal, surrounded by agricultural 

lands and human habitations, might provide foraging 

grounds and diverse food items, attracting diverse bird 

species. This might have resulted in the high bird diver-

sity in these wetlands. Moreover, both the wetlands 

have shallow depth and aquatic vegetation. The shal-

low depths attract moorhens, wading birds such as 

cranes, ibises, herons, storks, and egrets, as well as 

dabbling ducks such as mallard, pintail, gadwall, and 

teal, and shorebirds such as sandpipers, plovers, cur-

lews, stilts, and lapwings, whereas deeper depths deter 

these birds. The wetlands host floating plants such as 

Azolla sp., Eichhornia crassipes, Lemna minor, Pistia 

stratiotes, and Spirodela polyrrhiza, submerged plants 

such as Hydrilla verticillata, Vallisneria spiralis, Cera-

tophyllum demersum, Nechamandra alternifolia, Utricu-

laria aurea, and Najas graminea, rooted floating-leaved 

and emergent plants such as Nelumbo nucifera, Nym-

phaea pubescens, Nymphaea rubra, Marsilea minuta, 

Ipomoea aquatica, Typha angustifolia, Scirpus articu-

Fig. 5. Frequency of observations of bird species recorded in selected unprotected wetlands of Gonda district, Uttar Pra-

desh, India (Numbers represent the number of species classified in different categories)    
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lates, Butomopsis lanceolata and Hygrophila auriculata 

which might be supporting diverse species by providing 

insects and fish for food and escape and refuge covers. 

Apart from the aquatic vegetation, these wetlands are 

surrounded by agricultural crops, tree plantations of 

Tectona grandis and Eucalyptus sp., and fruit trees of 

Mangifera indica, Madhuca longifolia, Artocarpus heter-

ophyllus, and sparsely located trees of Ficus religiosa, 

Ficus bengalensis, etc., which provide roosting, nest-

ing, and perching sites for the birds. All of these factors 

might be attracting the generalists bird species. These 

unprotected wetlands might also be acting as stopo-

vers, as this falls along the Central Asian Flyway.  Most 

of the unprotected wetlands studied in the adjacent 

Ayodhya district (Yashmita-Ulman and Singh, 2022, 

Yashmita-Ulman, 2023a) face similar challenges, but 

some lessons can be applied in this region based on 

these studies. As none of the selected wetlands have 

natural bunds, the forest department, with the help of 

local people, can create raised platforms or bunds in 

promising wetlands to provide artificial nesting sites for 

birds, as done at Samda Jheel in Ayodhya district 

(Yashmita-Ulman and Singh, 2022), thereby attracting 

birds.    

During the survey, many anthropogenic activities that 

could affect the wetlands negatively were observed. 

The most pressing problem was the encroachment of 

wetlands due to agricultural expansion, similar to ob-

servations made in the Saman wetland complex, Uttar 

Pradesh – a protected wetland (Joshi et al., 2024). Dur-

ing the summers, the Pipra taal almost gets dry and the 

area is used for agriculture by the villagers. The gar-

bage from the adjacent villages is dumped in and 

around the edges of the wetlands, and the chemicals 

and pesticides applied in adjacent agricultural areas 

drain into the wetlands, thus increasing their nutrient 

load and causing pollution and eutrophication. Apart 

from this, the villagers were observed extracting lotus 

stems, reeds, singhada (water chestnut) and fishes 

from the wetlands. Livestock grazing also adds to the 

pressure on these wetlands, temporarily altering the 

habitat (Jha, 2015). To address these challenges, the 

government and local non-governmental organisations 

must plan effective awareness programmes for local 

people. Even with such anthropogenic factors, the un-

protected wetlands of Gonda are still supporting di-

verse resident and migratory birds. This may be due to 

the combined effects of wetland size, aquatic and ter-

restrial vegetation, water depth, location within the Cen-

tral Asian flyway, and other factors. However, the pre-

sent study has a limitation: it is not designed to collect 

quantitative data on the possible factors influencing the 

occurrence of bird species across different wetlands. 

So, the study could not determine the individual effect 

or the correlation between bird occurrence and the fac-

tors affecting it, or pinpoint the actual causal factor for 

differences in bird species occurrence across the un-

protected wetlands. So, future studies are recommend-

ed that take into consideration environmental variables 

(e.g., water quality parameters, vegetation surveys) 

and human disturbance variables, based on which de-

finitive causal explanations can be made. Attempts 

should also be made to study and quantify the effects 

of agricultural expansion, pollution, grazing, and re-

source extraction on bird diversity in these wetlands.  

 

Conclusion 

 

This study provides the baseline information on bird 

species in unprotected wetlands of Gonda district. The 

role of the unprotected wetlands in conserving six 

threatened species, 40 species with declining popula-

tion trends, and 18 species with unknown population 

trends globally needs to be appreciated. Of which, five, 

17, and 10 species, respectively, are wetland-

dependent, making the selected unprotected wetland 

ecosystem a critical habitat for these vulnerable spe-

cies. This fundamental information can be used for de-

veloping management plans to conserve these wet-

lands. Future studies should focus on other unprotect-

ed wetlands in this district so that similar promising wet-

lands can be identified. These unprotected wetlands, if 

conserved, might provide alternative habitats for bird 

populations, in addition to the Parwati Arga Bird Sanc-

tuary in the same district.  Thus,  this study highlights 

the importance of unprotected wetlands as valuable 

bird habitats amid anthropogenic pressures, underscor-

ing the need for immediate conservation measures.  
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