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Comparative assessment of avian diversity
in cemented and non-cemented ponds

Water bodies are vital for sustaining life. India
has about 2.42 million water bodies, with 97.1%
in rural and 2.9% in urban areas; ponds make up
59.5% of these. Gujarat has 54,069 water bodies,
of which only 8.71% are ponds. In Gujarat,
98.3% lie in rural areas, where ponds account for
7.9%, while in urban areas, ponds make up
56.3% (DWR 2023). Gujarat State of India
harbours 615 species of birds (Ganpule 2022).
Avifaunal diversity and abundance vary
seasonally based on food availability, habitat
characteristics, and breeding site preferences
(Norris & Marra 2007). Urbanization and
population growth lead to habitat fragmentation,
altered vegetation, and reduced natural resources,
affecting bird diversity, abundance, and
distribution (Lee & Rotenberry 2005). Urban
expansion causes biodiversity loss, native species
decline, and increased extinction rates (Jadczyk
& Drzeniecka-Osiadacz 2013, Ciach & Frohlich
2016). Bird responses vary based on dietary
guilds, nesting, and roosting habits, and even
minor habitat changes can impact their behaviour
(Traut 2003). Previous studies confirmed that
urbanization impacts avian species abundance,
richness, diversity, and distribution (McGill et al.
2015, Koparde & Raote 2016).

This short-term study was conducted to
evaluate the preliminary effects of urbanization
on avifaunal diversity in Vadodara city, Gujarat.
Six ponds were selected—three with non-
cemented boundaries: Undera, Koyali, and
Kapurai, and three with cemented boundaries:
Harni, Gorwa, and Sama. The sites were visited
twice a month from December 2023 to April
2024, with a total of 60 visits. Observations were
made in the early morning (07:00-09:00 hr) and
evening (16:00-18:00 hr). The point count
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method was employed, and all birds seen, heard,
or hovering were recorded. Olympus 8x42
binoculars and a Nikon D3500 camera with a
70-300mm lens were used. Birds were identified
using Grimmett et al. (1999), Kazmierczak
(2000), and eBird (Fink et al. 2024), and later
categorized by feeding habits, habitat, and
migratory/residential status. Data were analysed
using Microsoft Excel 2016.

A total of 56 bird species belonging to 29
families and 14 orders were recorded (Sup. Table
1). Of these, 55 species were found at non-
cemented ponds, while only 24 species were seen
at cemented ponds (Fig. 1). Among the non-
cemented ponds, Koyali recorded the highest
diversity (43), followed by Kapurai (36) and
Undera (28). Of the cemented ponds, Harni had
19 species, Sama 16, and Gorwa only 8. The
higher diversity at non-cemented ponds was
likely due to richer food sources (aquatic plants,
insects, fish), favourable conditions, and better
soil and water quality (Kaur 2017). Urbanization
tends to favour a few adaptable species while
negatively impacting many others (O’Connell et
al. 2000). It compels birds to adapt or abandon
modified environments (Rathod et al. 2017). A
similar study in Kolkata indicated the impact of
urbanization on bird species composition and
distribution (Sengupta et al. 2014).

Birds were categorized into eight dietary
guilds: carnivores, herbivores, omnivores,
insectivores, piscivores, granivores, nectarivores,
and scavengers. Omnivores dominated both non-
cemented (26 sp.) and cemented (8 sp.) ponds.
Granivores were exclusive to non-cemented
ponds, while nectarivores appeared only at
cemented ones. Higher food resource diversity at
non-cemented ponds likely reduced interspecific
competition, while limited food and habitat at
cemented ponds contributed to lower species
richness (Kaur 2017).
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COMPARATIVE ASSESSMENT OF AVIAN DIVERSITY IN PONDS
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Figure 1. Avifaunal diversity (a) number of species by order recorded at non-cemented ponds and cemented
ponds (b) at NCPs (c) at CPs, and (d) based on their feeding habits at NCPs and CPs of Vadodara City, Gujarat.

In terms of residential status, non-cemented
ponds hosted 47 resident and 8 migratory
species, compared to 22 residents and 2 migrants
at cemented ponds. Migrants and water-
dependent birds were mostly seen at non-
cemented sites. The oriental darter was observed
at Sama Pond, possibly using a central pole-like
structure for feeding. Of the 55 species at non-
cemented ponds, 30 were terrestrial and 25 were
waterbirds; whereas, out of 24 species at
cemented ponds, 15 were terrestrial and 9 were
waterbirds. Greater terrestrial bird presence at
non-cemented ponds was linked to denser
vegetation, fruiting trees, and microhabitats
supporting insectivores and roosting needs.
Water hyacinth (Eichhornia crassipes) at Undera
pond supported grey-headed swamphen, but their
numbers declined after the hyacinth was cleared
in March. Subsequently, species like spot-billed
duck, lesser whistling duck, little grebe, white-
breasted waterhen, and black-winged stilt
appeared. Swamphens rely on riparian vegetation
for nesting (Kaur et al. 2017), explaining their
post-clearance decline.
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