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Abstract

Avian assemblages serve as sensitive bioindicators of habitat quality
and ecological resilience, particularly within anthropogenic landscapes
such as institutional campuses. The present study conducted a
comprehensive diversity assessment of avifauna in Rangia College
Campus, Assam, India, from August, 2024 to July, 2025 to evaluate
species composition, trophic guild structure, habitat preferences, and
conservation status. Standardized line transects and point count
methods were employed across four habitat types, and community
parameters were quantified using Shannon—Wiener, Simpson,
Margalef, Berger—Parker, and Pielou’s indices. A total of 54 species
across 43 genera, 32 families and 12 orders were recorded, of which
Leptoptilos javanicus (Vulnerable) was of global conservation concern.
Insectivores dominated the trophic structure (31.48%), and habitat
analysis revealed maximum richness and diversity within tree-
dominated patches (HT-1). Diversity indices indicated marked variation
across habitats, with HT-1 exhibiting the highest Shannon diversity
(H'= 2.685) and HT-3 (Open areas like rooftops, playgrounds, fields
and roadsides) the lowest (H'=2.001). These findings demonstrate that
structurally heterogeneous, vegetation-rich habitats act as micro-refugia
sustaining both common and threatened taxa within an urban—
educational matrix. The study provides a robust baseline inventory,
elucidates the role of microhabitat heterogeneity in shaping avian
communities, and highlights the need for biodiversity-sensitive campus
management in rapidly urbanizing regions of Assam.

Key words: Conservation status, diversity assessment, feeding guild structure, habitat heterogeneity,
institutional campus biodiversity

Introduction

In landscapes increasingly dominated by urbanization,
remnant green spaces—such as institutional campuses—

Bird communities are often considered sentinel taxa,
whose presence, richness, and community structure reflect
underlying ecosystem integrity, habitat heterogeneity, and
anthropogenic pressures (Sekercioglu et al, 2012;
Aronson et al., 2014). Their relatively high detectability
varied ecological roles (e.g. insect control, seed dispersal,
pollination), and mobility make them prime indicators for
monitoring biodiversity responses to land-use change
(Bibby et al., 2000; Gregory and van Strien, 2010).

frequently act as biodiversity refugia and stepping stones,
supporting surprisingly rich avian assemblages (Lepczyk
etal., 2017; Sanllorente et al., 2023).

India is among the world’s most avian-diverse
countries, with recent checklists documenting over
1,350 bird species across ecosystems ranging from
alpine regions to tropical wetlands. This diversity
spans multiple taxonomic orders and families and
includes several endemic and regionally restricted
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taxa, reflecting the country’s unique biogeographic
history (Maheswaran and Alam, 2024). Recent
assessments, such as the State of India’s Birds 2023,
further highlight the conservation importance of this
richness by revealing population trends and
emphasizing the need for continued monitoring and
habitat protection (SolB, 2023).

Institutional campuses, especially in developing regions,
often incorporate diverse microhabitats (woodlots,
gardens, ponds, managed lawns, buildings), resulting in
a mosaic of niches that may harbor heterogeneous bird
assemblages (Sanllorente et al.,, 2023; Yadav et al,
2024). Empirical surveys across global and Indian
contexts have shown that well-vegetated campuses can
exceed adjacent urban zones in bird richness and
functional diversity (Guthula et al., 2022; Sanllorente et
al., 2023). For instance, a study of 335 academic
campuses across India recorded a cumulative 779 bird
species (mean ~88 species per campus), including
several threatened taxa (Guthula et al., 2022). Similarly,
Sanllorente et al. (2023) demonstrated that university
campuses can maintain elevated biodiversity relative to
surrounding urban matrices, especially when structural
vegetation complexity is preserved.

Despite these advances, integrated studies that
concurrently examine feeding guild structure, fine-scale
habitat preference, and conservation status of campus
bird communities remain relatively scarce, particularly in
the biodiversity-rich northeastern region of India. Assam,
a beautiful state in India, is situated at the confluence of
Indo-Malayan, Himalayan, and Indo-Burma biodiversity
hotspots regions, and offers a uniquely rich avifaunal
pool yet is gradually subject to urban expansion and
habitat transformation (Rahmani et al., 2016; Bhaduri
and Rathod, 2022; Ali et al, 2025). A systematic
inventory in such a region thus holds promise not only
for local conservation but also for refining our general
ecological knowledge of the interplay between trophic
resources, microhabitat structure, and species persistence
in anthropogenic settings (Bhaduri and Rathod, 2022).

In recent campus bird surveys, insectivores and
omnivores often dominate the species composition,
reflecting available prey bases in gardens and tree strata
(Sanllorente et al., 2023; Yadav et al., 2024). In the
context of campus habitats, factors such as canopy cover,
vertical stratification, presence of water bodies, and plant
species composition strongly influence species
occupancy and richness (Yang et al., 2020; Zhao et
al., 2023). Furthermore, the prevalence of native
versus invasive species, community evenness,
dominance patterns, and the presence of species of
conservation concern (per IUCN) are vital indicators
of ecological stability under urbanizing influence
(Aronson et al., 2014; Lepczyk et al., 2017).

This study delivers a comprehensive assessment of
avifauna in Rangia College Campus, Assam,
encompassing trophic guild analysis to interpret
resource partitioning, habitat-specific  diversity
evaluation across four habitat types using standard

community indices, and conservation appraisal
highlighting threatened species such as Leptoptilos
Jjavanicus (Horsfield, 1821) and Anhinga melanogaster
Pennant, 1769. The objectives are to establish a robust
baseline for long-term monitoring, clarify how
microhabitat heterogeneity and trophic gradients shape
diversity, and propose evidence-based measures for
habitat restoration and bird-friendly campus planning.

Material and Methods
Study area

The survey was conducted within the Rangia College
campus (26°26' N, 91°37" E), located in the Kamrup
district of Assam, India (Ali, 2025), at an average
elevation of 39 meters, encompassing tree-dominated
patches, shrublands, water bodies, open lawns, and
built-up zones. The region falls under a monsoonal
climate, providing diverse ecological conditions
suitable for avifauna (Fig. 1).

Sampling and observation

Bird surveys were carried out between August, 2024
and July, 2025 using standard line transect (500 m)
and fixed-radius point count (50 m, 10 min) methods
across four habitat types (HT-1 = Tall and Scattered
trees, woody-plantation areas; HT-2 = Gardens,
bushes, corpses, scrublands, grasslands and paddies;
HT-3 = Open areas like rooftops, playgrounds, fields
and roadsides; and HT-4 = Aquatic bodies and
Wetland areas) (Bibby et al., 2000; Sanllorente et al.,
2023). Surveys were conducted twice daily during
peak activity (05:30-08:30 h and 15:30-17:30 h).
Observations were made with binoculars (Nikon 8 X
40), supported by DSLR (Nikon D5600) photography
for confirmation. Opportunistic sightings of rare or
threatened species were also recorded.

Species identification followed Choudhury (2000) and
Grimmett et al. (2016), with nomenclature standardized
using the IOC World Bird List (v.13.2, 2023).
Conservation status was assigned per the [UCN Red List
of Threatened Species (2025). Species were categorized
into trophic guilds (insectivorous, carnivorous,
omnivorous, granivorous, frugivorous, piscivorous,
nectarivorous) based on published dietary data (Kissling
etal., 2007; Yadav et al., 2024).

Data analysis

Avian diversity was quantified using Shannon—Wiener
index (H'), Simpson’s index (D), Margalef richness
index (M), Pielou’s evenness (J), and Berger—Parker
dominance (d) (Magurran, 2021). Indices were
computed using PAST v.4.13 (Hammer et al., 2001).
Comparative diversity among habitat types was analyzed
to infer habitat preferences and guild distribution.
Differences in Shannon—Wiener diversity (H') among
habitats were assessed using Hutcheson’s #test
(Hutcheson, 1970), based on species abundances, with
analyses performed in Python (SciPy, v3.11) at a
significance level of p < 0.05.
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Results

During the survey period, a total of 54 avian species
belonging to 43 genera representing 32 families across
12 taxonomic orders were documented (Table 1). Of
these, 52 species are classified under the Least Concern
(LC) category, whereas Leptoptilos javanicus is
designated as Vulnerable (VU) according to the [UCN
Red List of Threatened Species (2025). The families
Cuculidae and Ardeidac exhibited the greatest
taxonomic representation, each comprising four species,
followed by Laniidae, Columbidae, Nectariniidae, and
Sturnidae with three species apiece. Families including

Accipitridae, Ciconiidae, Coraciidae, Meropidae,
Alcedinidae, Paridae, Estrildidae, and Megalaimidae
were represented by two species each, while the
remaining 18 families were represented by a single
species. At the ordinal level, Passeriformes
contributed the maximum richness (25 species),
trailed by Coraciiformes (6 species); Cuculiformes
and Pelecaniformes (4 species each); Piciformes and
Columbiformes (3 species each); Accipitriformes,
Ciconiiformes, and Suliformes (2 species each); and
Gruiformes, Psittaciformes, and Upupiformes (1
species each) (Table 1).
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Figure 1: Maps showing the study site (Source: QGIS Version 3.34.10). The red dot on the map of Kamrup
district (depicted in green) identifies the precise position of Rangia, where Rangia College is located.

Table 1: Order-wise list of birds observed in and around Rangia College Campus, Assam of India during the

study period, along with their feeding habits, habitat preferences, relative abundance, and conservation status.

Relative . Main  Preferred
SL. . . Common Conservation . -
No Order Family Species name abundance status feeding  habitat
: (%) habit  type
Milvus migrans gy, 4 ite  2.86 LC  Camivorous HT-I
s S (Boddaert, 1783)
1 Accipitriformes Accipitridae . .
Spilornis cheela Crested 214 LC Camivorous  HT-1
(Latham, 1790)  serpent eagle ’
Crons e e L§sser 3.36 VU Carnivorous HT-4
T L (Horsfield, 1821) adjutant
2 Ciconiiformes Ciconiidae : .
Anastomus oscitans ~ Asian open 336 LC Camivorous HT-4
(Boddaert, 1783) bill ’
Columba livia . LC Granivorous HT-3
Gmelin, 1789 Rock pigeon  14.73
. . Streptopelia decaocto  Eurasian LC Granivorous  HT-3
3 Columbiformes Columbidae (Frivaldszky, 1838) collared-dove 9.82
Streptopelia decaocto Spotted dove  17.18 LC Granivorous  HT-3

(Frivaldszky, 1838)
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Table 1: (Continued).

I\SJL'. Order Family Species C‘::;‘;‘: n all;{lf(ll};lf‘;l‘l,lie Conssteiell?lf;tion f(lle\g(%l;ilﬁg Pll;%:l;li:%lid

Coracias affinis Indochinese :

oo GG, RIE
innaeus,

Merops orientalis ~ Asian green -
4 Coraciiformes Meropidae Mel;gjt){l:%n;z’illzggiznus ];iiee:?éifleerd o - Insecﬁvomus .
Linnacus, 1766 bee-cater 8.40 LC Insectivorous HT-4
Hgﬁ%’g: smy llﬂnensis b\rzglsttz-d 10.92 LC Carnivorous HT-4

Alcedinidae cus, 758) kingfisher
(Scopoli, 1768) e 5.71 LC Insectivorous HT-1
5 Cuculiformes  Cuculidae EE%:%?%;%?}Z{ZS A%éiact:f 2.92 LC Carn%vor ous HT-2
(Linnacus, 1758) sian koel 3.57 LC Frugivorous HT-1
H’e(’{’,flflfc{%vg{ s hagv‘l’(mcnggfo o 214 LC  Insectivorous HT-1
6  Gruiformes Rallidae Amz(zggonrgésn;t)’ hlo%igc?ms b\;\e/:}ailsttgi 23.53 LC Omnivorous HT-4
waterhen

Passeridae }Zii:g;gggeﬁg%u; slr;lz;) rlrl(s)iv 15.34 LC Granivorous HT-3
Ae{ﬁg’fﬁﬁz ﬁiggg;f a (Sjlrllﬁl)?fél 5.84 LC Nectarivores HT-2
Nectariniidae = e(lffﬁﬁf ameﬁ SZ’ ef} %]gﬁca IS‘E%IE%E 1.46 LC Nectarivores HT-2
Cif%g:n’fsli gggus 5[1)1 l:lrg)lll% 4.28 LC Nectarivores HT-2
Muscicapidae C}%ﬁfzﬁ:ﬁﬁ%ﬁ{ $ - a%r)iizr_l;g%) in 1168 LC Insectivorous  HT-2
A(gil.gg;hei]:sl t{ég;g C?nrgﬁlf n 19.63 LC Omnivorous HT-3
Sturnidae Acgégggfee r': elvgfzzt%us Jungle myna  11.66 LC Omnivorous HT-3
Cracupica conita Inflmpied 5.5 LC  Omnivorous HT-3
Pycnonotidae I(Dﬁ}fl?no ;’e?’ltzsl%%fg; Regl'l‘{gglted 18.25 LC Omnivorous HT-2
Cisticolidae Oyggflira"gé iva;%o;)ms gﬁrggﬁg 3.65 LC Insectivorous HT-2
Ploceidae £ (Iﬁfl‘z‘; é)lflsl;ﬁlpf é}g?s Baya weaver  8.76 LC Omnivorous HT-2
Ifjgg;;ﬁ:qf ‘7”5“89 Brown shrike ~ 5.11 LC Carnivorous HT-2
7  Passeriformes Laniidae Il: Slrgggugfli%%}é Logll%ritlezéled 2.92 LC Carnivorous HT-2
Lan\%‘; otresl: hlrg g’ f L Gregfﬂgi%ked 3.65 LC Carnivorous HT-2
Dicruridae 2" {lf?gﬁlgng clré)lcg TCUS Black drongo  7.14 LC Insectivorous HT-1

Parus cinereus : : -
. \I,Jl 2;1; gt;nla ? 01 }? Cmereou's tit 7.14 LC Insectfvorous HT-1
Linnaeus, 1758 Great tit 6.43 LC Insectivorous HT-1
Corvidae COVViVeLiliyl g{?’ l%cll%‘ns House crow  19.29 LC Omnivorous HT-1
Zosteropidae Z Osfeefgﬁgi ri) c‘i(lf? ‘fg’ﬁ‘m‘g Indlaély\ghlte— 5.00 LC Omnivorous HT-1
Aegithinidae (ﬁﬁgggﬁz’ t{z;lgléz) Common iora  3.57 LC Insectivorous HT-1

Scaly-

I ot brrgsrsg:d .03 LC  Granivorous HT-2
Lo?{’jfgﬁothlgg% lla Cl’l;llﬁl:lsl’tlril; U 5.84 LC Granivorous HT-2
Dicruridae Di(c’{iugg; eﬁ‘;?f?gggus Ha(iirr—g ;;ited 2.14 LC Insectivorous HT-1
Oriolidae O(ﬁ?éﬁ;éf;: t111(7) g’éb)” Blac(l){r_i%?gded 2.14 LC Insectivorous HT-1
Leiothrichidae ?gggggi sltgécgt)a ggﬁfﬂ; 12.41 LC Omnivorous HT-2
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Table 1: (Continued).

Relative q Main  Preferred
13!; Order Family Species C(;ll::: : n abundanceconss&rt‘;gtmn feeding  habitat
: (%) habit type
Ardea intermedia Intermediate .
Wagler, 1829 egret 16.81 LC Carnivorous HT-4
Qubulcus ibis Cattle egret 10.92 LC Insectivorous HT-4
. . (Linnaeus, 1758)
8 Pelecaniformes  Ardeidae Ardea alba
Linnaeus, 1758 Great egret 5.88 LC Carnivorous HT-4
Ardeola grayii Indian pond- -
(Sykes, 1832) heron 6.72 LC Piscivorous  HT-4
Pstlopggon lineatus Lineated 429 LC Omnivorous HT-1
. (Vieillot, 1816) barbet
Megalaimidae . .
Psilopogon haemacephalus Copper smith )86 LC Frugivorous  HT-1
9  Piciformes (Miiller, 1776) barbet ’ givorou
Dinopium benghalense Ll
Picidae P 8 rumped 7.14 LC Insectivorous HT-1
(Linnaeus, 1758)
flameback
Psittacula krameria Indian rose-
10 Psittaciformes ~ Psittaculidae S . ! ringed 12.86 LC Frugivorous HT-1
(Scopoli, 1769)
parakeet
pnittrd gy QRGnEl g o R e R ]
. Pennant, 1769 darter
il Rl Microcarbo niger Little
Phalacrocoracidae (Vieillot, 1817) cormorant 4.20 LC Piscivorous  HT-4
. . Upupa epops Eurassian .
12 Upupiformes Upupidae Linnacus, 1758 hoopoe 6.13 LC Insectivorous HT-3

(LC = Least Concern, VU = Vulnerable).

From a trophic perspective, the avifauna in this study
were segregated into seven major guilds: insectivorous,
carnivorous, omnivorous, granivorous, frugivorous,
piscivorous, and nectarivorous. The insectivorous guild
dominated the assemblage (31.48%, 17 species),
succeeded by carnivores (20.37%, 11 species),
omnivores (18.52%, 10 species), granivores (11.11%, 6
species), and piscivores (7.40%, 4 species). The least
represented foraging categories were frugivores and
nectarivores, each comprising three species (5.56%)
(Fig. 3, and Table 2).

Among the surveyed habitats, HT-1 exhibited the
greatest species richness (35.19%, 19 species),
whereas HT-3 represented the most impoverished
habitat (14.81%, 8 species). The hierarchical gradient
of avian richness across habitats followed the
sequence: HT-1 (35.19%, 19 species) > HT-2
(27.78%, 15 species) > HT-4 (22.22%, 12 species) >
HT-3 (14.81%, 8 species) (Fig. 2, Table 2). The
Shannon—Wiener diversity index (H’) attained its
maximum in HT-1 (H’= 2.685) and its minimum in
HT-3 (H’= 2.001) (Table 3). Taxonomically,
Passeriformes constituted the predominant order (25
species), distributed across habitats as 13 species in
HT-2, 8 species in HT-1, and 4 species in HT-3.
These results substantiate that arboreal/vegetation-
rich habitats were disproportionately favored over
other habitat types (Table 2).

The analysis of community evenness revealed that
Pielou’s Evenness index (J) varied from 0.905 (HT-4) to

0.962 (HT-3). Similarly, the Berger—Parker dominance
index (d) ranged between 0.182 (HT-2) and 0.235 (HT-
4). In terms of species richness, the Margalef index (M)
recorded its peak value in HT-1 (3.640) and the lowest in
HT-3 (1.374), further corroborating the ecological
primacy of HT-1 (Table 3).

Pairwise comparisons using Hutcheson’s #-test
revealed significant differences in avian diversity
among the habitats. The Shannon index for HT-1 was
significantly higher than that for HT-2 (= 2.08, p=
0.038), HT-3 (= 10.07, p < 0.001), and HT-4 (=
5.04, p < 0.001). Similarly, HT-2 differed
significantly from both HT-3 (= 8.79, p < 0.001) and
HT-4 (= 3.38, p < 0.001). Even between HT-3 and
HT-4, the difference was significant (&= -3.65, p <
0.001). These results confirm that habitat
heterogeneity strongly influences avifaunal diversity,
with more structurally complex or vegetated areas
(HT-1, HT-2) supporting higher diversity compared
to open or water-dominated habitats (HT-3, HT-4).

Discussion

The avian assemblage documented in the campus
landscape of this study reveals several patterns of
ecological and conservation significance. The marked
heterogeneity in species richness, diversity indices,
and habitat preferences underscores the influence of
microhabitat structure, resource heterogeneity, and
anthropogenic filtering in shaping urban avifauna
(Upadhyaya et al., 2022; Ali et al., 2025).
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Table 2: Distribution of bird species across major feeding guilds and habitat types (HT-1 to HT-4) within
Rangia College Campus. The table summarizes the number of species belonging to each feeding habit recorded
in four distinct habitat categories, along with their overall totals, highlighting variations in dietary specialization

and habitat use patterns.

. . Habitat types .
Feeding habits HT-1 HT-2 HT3 HT-4 No. of species
Carnivorous 2 4 0 5 11
Granivorous 0 2 4 0 6
Insectivorous 11 3 1 2 17
Piscivorous 0 0 0 4 4
Frugivorous 3 0 0 0 3
Omnivorous 3 3 3 1 10
Nectarivores 0 3 0 0 3
Total 19 15 8 12 54

Table 3: Diversity indices of avifaunal communities in different habitats of Rangia College Campus, Assam, India.

Habitat types Shannon index (H’) Pielou’s evenness (J°) Berger-parker index (d)  Margalef index (D)
HT-1 2.685 0.193 3.640
HT-2 2.518 0.182 2.850
HT-3 2.001 0.196 1.374
HT-4 2.248 0.235 2.302

The pronounced dominance of HT-1 in both species
richness and Shannon diversity suggests that this habitat
type provides a richer complement of niches, structural
complexity, and resources compared to other habitat
types in the campus. The fact that HT-3 emerged as
species-poor accords with the idea that simpler or
disturbed habitat types support fewer species (e.g. fewer
nesting or perching opportunities, lower food diversity)
(Ali et al., 2025). The rank ordering of habitats (HT-1 >
HT-2 > HT-4 > HT-3) is consistent with ecological
expectations that more structurally diverse and
resource-rich habitats support greater richness and
diversity (Bhaduri and Rathor, 2022).

In studies of university campuses elsewhere, similar
trends have been observed. For example, Sanllorente et
al. (2023) demonstrated that more vegetated, less
managed patches within university campuses harbored
significantly higher bird diversity compared to
intensively managed or open lawns (i.e. where structural
complexity is low) (Sanllorente et al., 2023). Zhang et
al. (2021) also found that within Chinese campuses,
both green space area and patch connectivity strongly
influenced campus bird richness (Zhang et al., 2021).
Thus, our results align with and reinforce broader
patterns:  habitat  complexity and  vegetation
heterogeneity are key determinants of avian diversity in
campus landscapes.

The predominance of insectivorous species in our
dataset (31.48%) corroborates the common finding
that insectivores often dominate bird communities in
semi-natural and urban green patches, especially
where insect prey remains abundant. In campus
settings, trees, shrubs, and managed vegetation
support arthropod communities, thereby favoring
insectivorous taxa (Yadav et al., 2024). The relatively
high proportions of carnivorous, omnivorous, and
granivorous guilds suggest that the campus

ecosystem provides a mosaic of trophic resources,
from small vertebrate prey to seeds and fruits.

The lower representation of frugivorous and
nectarivorous birds might reflect a paucity of native
fruiting trees or nectar-producing flora in the campus,
or seasonal mismatches in fruit/flower availability. In
some campus studies, the lack of fruiting shrubs or
flowering plantings limits the abundance of frugivores
and nectarivores (Sanllorente et al., 2023). This trend
suggests a potential management opportunity: planting
native fruiting and nectarivorous species could help
bolster functional diversity by attracting underrepresented
dietary guilds.

Interestingly, the dominance of Passeriformes (25
species) across habitat types underscores both their
inherent species richness and their ability to adapt to
heterogeneous or anthropogenic landscapes. As the most
speciose avian order, passerines are expected to dominate
bird communities in most ecosystems due to their
ecological versatility, diverse feeding guilds, and flexible
nesting and foraging behaviors (Zhao et al., 2023).

The Shannon index (H') showed that HT-1 achieved
the highest diversity (2.685), whereas HT-3 was the
lowest (2.001). These values reinforce the strong
gradient in habitat suitability. The high evenness (J
ranging from 0.905 to 0.962) suggests that species
relative abundances were not excessively skewed by
dominance of a few taxa; in fact, even in less
favourable habitats, rare species were not entirely
suppressed. Such high evenness is a favourable sign
of balanced communities rather than ones dominated
by a few generalists (Upadhyaya et al., 2022).

The Berger—Parker dominance index (d) indicated the
greatest dominance (i.e. highest d) in HT-4 (0.235)
and the lowest in HT-2 (0.182). This suggests that in
HT-4, one or a few species may exert a
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disproportionate presence, possibly exploiting a
particular micro-niche or resource. Thus, the
juxtaposition of multiple diversity/dominance metrics
underscores that richness alone does not capture
community structure fully—some habitats may
support many species but also harbor dominant,
abundant taxa (Upadhyaya et al., 2022).

The Margalef richness index (M) reaffirmed the primacy
of HT-1 (3.640) and the impoverishment of HT-3 (1.374),
further underlining the critical distinctiveness of HT-1 in
maintaining avian richness.

The pattern that tree-dominated or structurally
complex habitats (HT-1 and HT-2) were favored over
simpler or open habitats suggests that canopy cover,
vertical stratification, and woody vegetation are
decisive in habitat selection by birds. Such
preferences are well documented in urban ecology:
birds use vertical structure for nesting, perching,
predator avoidance, and microclimatic buffering
(Marzluft, 2001). In the context of campuses,
preserving or enhancing mature trees and shrub
understorey can greatly enhance avian habitat quality.

Given that Passeriformes were widely distributed
across HT-1, HT-2, and even some presence in HT-3,
it is likely that birds penetrate less favorable habitats
too, but their richness is constrained by resource
availability. The data thus suggest that while habitat
connectivity permits movement, the quality and
resource contents of habitats determine occupancy
and persistence (Sekercioglu et al., 2004).

The fact that the campus supports the highest number of
insectivorous species implies that the site functions as
both a refuge and a foraging ground for these taxa. That
the campus supports diverse avifauna beyond insectivores
highlights its role as a micro-reservoir of biodiversity in
an urban matrix (Abin and Samson, 2024). This resonates
with broader findings: university campuses often
outperform surrounding urban areas in avian richness and
functional diversity if well managed (Sanllorente et al.,
2023; Zhao et al., 2023).

From a conservation and urban planning standpoint,
this study offers practical insights. First, HT-1 clearly
emerges as a priority habitat for protection and
enhancement within the campus. Efforts to maintain
its structural integrity, avoid tree removal, and
impede undue human disturbance would preserve its
key role in supporting avifaunal richness.

Second, to augment representation of frugivorous and
nectarivorous guilds, planting native fruiting shrubs, trees,
and flowering species—especially in peripheral or
degraded habitats—could increase resource heterogeneity
and functional diversity. In campus bird studies, such
plantings have been shown to enhance frugivore
visitation or residency (Sanllorente et al., 2023).

Third, minimizing habitat fragmentation—by
ensuring connectivity, reducing edge effects, and
maintaining stepping-stone patches—is crucial for
sustaining avian diversity. As noted by Fahrig (2003),

habitat fragmentation typically leads to biodiversity
loss through isolation and reduced habitat area, while
Franklin et al. (2002) and Lindenmayer and Fischer
(2007) emphasize that maintaining continuous or
aggregated patches mitigates such effects. In campus
landscapes, patch aggregation and lower splitting
indices positively influence bird richness and
diversity (Zhang et al., 2021).

Operationally, this can be achieved by linking tree
groves through vegetated corridors, retaining
understorey cover between buildings, converting
unused open spaces into small green stepping stones,
and establishing buffer vegetation zones along roads
and water bodies to reduce edge pressure and
promote species movement between patches.

Fourth, regular monitoring of avian communities
over time is essential to detect temporal trends,
species turnover, or shifts in dominance. Some
species (e.g. Leptoptilos javanicus) with non-Least
Concern statuses require particular attention; changes
in their local abundance or occupancy may signal
landscape degradation or emerging threats.

Finally, while our study provides a robust snapshot,
there are some limitations to acknowledge. The
survey period, sampling intensity, seasonal coverage,
detectability biases, and spatial scale restrictions may
influence species detection probabilities. Future work
should incorporate standardized point counts or
acoustic monitoring, multi-season sampling, and
comparisons with non-campus control sites to
strengthen inferences.

Conclusion

In sum, the results demonstrate that structural habitat
richness, vegetation heterogeneity, and trophic
resource availability are key determinants of avian
diversity in campus ecosystems. The dominance of
insectivores, clear habitat-preference gradients, and
the diversity metrics collectively indicate that even in
anthropogenic  landscapes,  well-designed  and
managed green space can support robust bird
communities. From a conservation and campus
planning  perspective,  prioritizing  structurally
complex habitats, minimising fragmentation, and
promoting plant species with diverse fruit/nectar
traits can help maintain and enhance avian
biodiversity within institutional landscapes.
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