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Abstract

Perching birds of order Passeriformes is the largest group accounting about 60% of total reported birds around the globe.
Due to this great diversity they also represent adaptability to utilise various available resources in different types of habitats.
Passerines are best ecological models to understand how species adapt in different habitats to maximise fitness. The Kota
district of Rajasthan, India, provides a unique platform for the study of avian feeding diversity due to its varied landscapes,
water bodies, and a mixture of deciduous forests and urban areas. As there are various physio-geographical terrains the
diversity of passerine birds are also found in good numbers. These perching birds has adapted to different diets available in
different habitat types. Many has become generalists birds while forest and wetland associated birds are specialist in terms
of their food preference. This study explores the species richness and feeding guild structure of passerine birds emphasizing
their ecological roles and dietary adaptations in different habitats.
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Introduction

Birds of order Passeriformes are commonly known as perching
birds or song birds, are the most species-rich group of class
Aves. About 6500 passerine species are reported worldwide
which counts for nearly sixty per cent of class Aves. Passerine
birds constitute the most species-rich and ecologically diverse
group of birds globally®. In accordance with diversity share
these perching birds are inhabitants of all terrestrial
environments and they are the major part of different
ecosystems2. They show diverse food preferences ranging from
grains (seeds), fruits, nectar, pollens, insects and their larva,
arachnids and other invertebrates, small amphibians and
reptiles, and even small mammals. They themselves serve as
food for other animals and hence become important part of
trophic structure of any ecosystem. Many passerines act as
pollinating and seed dispersal agents3. These birds have adapted
to utilize habitats that are available throughout the year or only
at certain times of the year to procure food and nesting sites®.
Their varied diets and adaptability make them important
ecological indicators to assess dynamic changes in their habitat.
A few aspects of the ecological impact of passerines are known
but new studies unravel their role in specific habitat®. The
diversity and accessibility of many passerine birds in the wild
continue to make them among the best animal models for field-
based studies of behavioural ecology, mating systems, life
history, and disease resistance, ecological and evolutionary
responses to climate change, among many other fields®®.

In India, the Kota district of Rajasthan state is characterized by
different geographical terrains and river Chambal, reservoirs
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adjoining dams, wetlands, urban and peri-urban areas and
deciduous forests fragment, and crop fields supports a rich
avifauna including numerous passerine species® . This study
investigates and analyse the feeding guilds of passerines in
different habitat types of the Kota district.

Study Area: Kota district is situated in south-eastern part of
Rajasthan. It spans over 527 kmz2 at an elevation of 271m above
sea level. Its landscape includes the Chambal River and its
tributaries Sukhal, Andheri, Alnia, Ujar, Parwan, and Amajar.
These river basins provide irrigation to the agriculture and green
patches toward northern parts of Kota district. The southern part
of the district is elevated, forming a part of the high tableland of
the Malwa Plateau. Mukundara Hills including Darrah forest is
a prominent geomorphic feature consists of hills with dry
deciduous forest. The Kota region is characterized by a mosaic
of habitats, including deciduous forests, wetlands, rivers,
reservoirs, urban green spaces, agricultural fields, and rocky
terrain. Habitat variation across this landscape plays a critical
role in shaping avian communities and their feeding
behaviours'?. These physical geographical features provide
diverse habitats for resident and migratory birds.

Methodology

Collection of Field Data: Systematic field observations were
conducted year-round during study period (2023 - 2025) using
direct visual methods with binoculars, focusing on feeding
behaviours, habitats, and food types utilized by passerine
species. Passerine birds were identified using field guides and
citizen science platforms like Bird International and e-Bird™*"**,
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A bird species observation also includes presence, abundance,
and feeding behaviour.

Point Counts / Line Transects method was used to record
species, number of individuals and their feeding preference and
behaviour'®*8,

Habitat type was also noted because feeding guild structure
often varies with: habitat type. For this study we selected four
habitat types in Kota district. i. Site 1 — Agriculture landscape,
ii. Site 2 — Wetland, lake and riverine areas, iii. Site 3 — Urban
core including urban green spaces, iv. Site 4 — Forest (Area of
Kolipura range was selected which is a part of Mukundara
Hills).

To record passerine birds in these habitat types standard
protocols were followed'*?,

Defining Feeding Guild Categories: Common feeding guilds
for passerines based on primary diet”*?. i. Insectivores — feed
mainly on insects. ii. Frugivores — fruit eaters. iii. Granivores —
seed eaters. iv. Nectarivores — nectar feeders. v. Omnivores —
mixed diet. vi. Carnivores (small prey)— eat small
vertebrates/invertebrates.

Results and Discussion

Observations of Passerine Feeding Guilds in the study area:
A total 117 passerine birds were recorded from four habitat
types: A — Agriculture landscape, B — Wetland, Man-made Lake
and areas adjoining Chambal River, C — Urban core of the Kota
City including urban green spaces and D — Forest, only Kolipura
area of Mukundara Hill range. Members of 32 families of Order
Passeriformes were recorded. Out of 117 passerine 47 species
are winter migratory, only one is summer migrant and rest 69
passerine birds are breeding residents in Kota district of
Rajasthan. Many species were recorded form more than one
habitat types but we mainly focused on total number of
passerine birds recorded®. Abundance of all passerine birds in
each feeding guild was recorded for each selected habitat type.
It is number of passerine birds observed during study period
(Table-1) These were counted to get total abundance,
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irrespective of species recorded from a specific habitat type and
their feeding guild was recorded®>?.

Results: On the basis of abundance data collected from each
selected habitat type calculations were done to find out guild
richness, total abundance, guild proportions, Shannon diversity
of guilds and evenness (Table-2). In this study following
parameters were calculated i. Guild richness — number of
passerine guilds present at particular site. ii. Total abundance —
total number of passerine/ individuals recorded from particular
site. (iii) Guild proportions (pi) — number of birds of each
feeding guild out of total observed in each site (rounded up to 3
decimals). iii. Shannon diversity of each feeding guild of each
site.

=-[XpixIn (pi)]

here H' is the Diversity Index, Pi is the proportion of each
species in the sample, and In (Pi) is the natural logarithm of this
proportion.

Evenness of feeding guild: Evenness of bird species compares
the similarity of the population size of each species. Evenness
Index (J) was calculated using the ratio of observed diversity to
maximum diversity using the equation.

J'=H'/ Hmax

H' is the Shannon Wiener Diversity index and H max is the
natural log of total number of species.

Discussion: It can be easily analysed that the passerine birds
explore all habitat types as we find all five types of guilds
(insectivores, granivores, omnivores, nectarivores and
carnivore) in each habitat type (Figure-1). Species heterogeneity
is reported maximum in natural undisturbed habitat like forest.
Agriculture landscape is more exploited by seed eating
passerines but they are prevalent in all habitats except wetland
and riverine areas (Figure-2). Urban core and urban green areas
supports generalists birds compared to specialists. Urban areas
also shows mark decline in carnivore passerines like crows.

Table-1: Abundance of Passerine Birds of different feeding guilds in each habitat type.

Habitat tvpe A Habitat type B Habitat type C Habitat type D
Guild / Sites - yp Wetland, lakes & Urban core &urban green Forest area of
Agriculture landscape L .

riverine spaces Kolipura range
Insectivores 48 40 32 42
Granivores 62 28 63 51
Omnivores 30 42 38 42
Nectarivores 29 30 46 41
Carnivores 38 49 13 32
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Table-2: Guild richness, Total abundance, Guild proportion, Shannon diversity and Evenness of each habitat type.

Habitat type A Habitat type B Habitat type C Habitat type D
Guild richness 5 5 5 5
Total Abundance 207 172 192 208
Insectivores 0.232 0.233 0.167 0.202
Granivores 0.300 0.163 0.328 0.245
Guilq Omnivores 0.145 0.244 0.198 0.202
proportion
Nectarivores 0.140 0.076 0.240 0.197
Carnivores 0.184 0.285 0.068 0.154
Shannon diversity of guild H'=1.560 1.545 1.520 1.605
Evenness J'=0.97 0.96 0.94 0.998

70

Abundance

A- Agriculture

B - Wetland

C - Urban

Habitat type

D - Forest

® Insectivores
m Granivores
= Omnivores
m Nectarivores
m Carnivores

Figure-1: Comparative Abundance of different feeding guilds of Passerine birds in Kota District.

Figure-2: Overall Diversity of Feeding Guilds of Passerine Kota District.
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Conclusion

This study find the most diverse site by feeding guild is the Site
D (Forest). It has the highest Shannon diversity and almost
perfect evenness, meaning all guilds are represented in nearly
equal proportions. Least even site is Site C (Urban areas). Urban
areas show dominance of granivores and nectarivores but lower
evenness. In Site A (Agriculture landscape) granivores birds
dominate due to open farmlands and maintain high evenness
(0.97). In Site B (wetland) higher carnivores and omnivores
passerine birds are typical of wetlands and show moderate
evenness.
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