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ABSTRACT

This study assesses bird diversity across various landscape types, revealing
significant differences in bird abundance, species richness, and diversity metrics.
A total of 426 birds encompassing 55 species were recorded, averaging 85 birds
per site. The forest exhibited the highest mean bird abundance (116) and species
richness (28), significantly surpassing the oil palm plantations (101 abundance,
16.5 richness) and shrub lands (54 abundance, 15 richness). Statistical analyses
confirmed significant differences in bird abundance (F=44.49, P=0.006) and
species richness (F=121.4, P=0.001) among these landscapes. The Yellow-billed
barbet was the most prevalent species, while a range of orders, particularly
Passeriformes, showed high occurrence rates. Diversity indices demonstrated
significant variations, with the forest (3.012) showing the highest diversity,
while mean dominance was highest in palm plantations (0.105). Evenness
metrics indicated no significant differences across landscapes (F=4.41,
P=0.1277). The study also categorized feeding guilds, identifying 15 distinct
categories, with variations in abundance linked to landscape type. Overall, the
findings emphasize the importance of forest habitats for avian diversity and
highlight the impact of landscape types on bird communities, providing critical
insights for conservation efforts and landscape management.

INTRODUCTION

Recent research indicates that palm plantations can host

The rapid transformation of landscapes due to various
land use practices poses significant challenges to
biodiversity, particularly in avian species (Sabo et al.
2025). Understanding bird diversity in different land use
types is crucial for biodiversity conservation and
sustainable land management. Recent studies indicate
that land use changes significantly affect species
composition and richness (Jaman et al., 2025; Lakatos et
al., 2025). However, there remains a significant gap in
knowledge regarding how specific land use types,
particularly in tropical regions, contribute to or mitigate
declines in bird diversity.

Furthermore, there remains a notable research gap in the
comprehensive assessment of bird diversity across
specific land use types such as shrubland, palm
plantations, and forests within local communities.

While existing literature has explored the avian diversity
in forest habitats extensively (Cours and Duflot, 2025),
the impacts of palm plantations and shrubland, which are
often subjected to conversion under agricultural policies,
are less understood (Galindo et al., 2022).

diverse bird populations, though often less rich than those
found in natural forests (Korejs et al., 2025).
Furthermore, the role of shrubland as a transitional habitat
has been overlooked, despite its potential importance for
supporting certain bird species (Broughton et al., 2022;
Zwarts et al., 2023).

This study aims to fill this research gap by conducting a
comprehensive assessment of bird diversity across
selected land use types—shrubland, palm plantations, and
forests—highlighting how these habitats support avian
populations. By identifying the specific characteristics
and conditions that promote bird diversity in these
environments, this research seeks to inform land
management practices that enhance avian conservation in
changing landscapes.

MATERIALS AND METHODS
Study Area

Anambra
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Fig 1. Map of the study area (Awka, Anambra State)
(Iheukwumere et al., 2020)

The study was conducted in Awka, the capital city of
Anambra State, Nigeria (6°12'N, 7°04'E), a rapidly
urbanizing region characterized by a tropical climate with
distinct wet (April-October) and dry (November—March)
seasons. Annual rainfall averages 1,800—2,000 mm, and
temperatures range from 28°C to 33°C (Okeke et al.,
2021). Five sites were selected to represent varying levels
of human disturbance and habitat heterogeneity: two
shrub lands (Shrub land behind ABS Awka (6.2151° N,
7.0764° E) and Shrub land behind coke depot Awka
(6.2235° N, 7.0867°), two palm plantations (Palm
plantation off Ring road (6°13'37.873"N, 7°4'52.972"E)
and Palm plantation off Nigerian Immigration office,
Awka (6.214° N, 7.087° E), and a forest site Umuzocha
forest by Ekwueme square, Awka (6°14'06"N
7°04'49"E). These sites were chosen based on their
accessibility, representation of common land-use types,
and preliminary reconnaissance surveys indicating
potential bird activity. Each site covered an approximate
area of 2-3 hectares, with shrub land featuring low
growing woody vegetation, palm plantation dominated by
uniform rows of oil palm trees, and the forest area
consisting of densely wooded areas with high tree cover.

Sampling design

The sampling design for this study employed a stratified
sampling approach to assess bird diversity across
different land-use types. The study area was stratified into
three categories based on different ecosystem and habitat
characteristics including shrub land sites, oil palm
plantation site, and forest sites. The study focused on five
distinct sites, comprising two shrub land sites, two palm
plantation sites, and a forest site. The sites were selected
to represent different ecosystems with varying vegetation
structure which influence bird species composition and
abundance. Three-point count stations were established
within each site, allowing for a uniform assessment of
avian diversity (Pacheco-Munoz et al., 2025).

Bird Survey
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Bird diversity was assessed using point count
methodology, a standardized protocol suitable for urban
environments (Bibby et al., 2000). A total of three-point
count locations were established in each site, with a
minimum distance of 100 meters between them to reduce
the potential for double counting individuals. Surveys
were conducted twice a day during peak bird activity
periods, specifically early morning (06:00-09:00 hours)
and late afternoon (16:00-18:00 hours), to capture diurnal
patterns. A 5-minutes acclimatization period was
observed upon arrival at a point to minimize disturbance
to the birds. Following acclimatization, a 10-minute
observation period was initiated. During this time, all
avian species observed and sound heard within a 50-meter
radius from the point were recorded. Data were collected
using Nikula binoculars (10 x 50) and field guides (Fry
and Keith, 2020) to ensure accurate species identification.
Photographs were taken using a Canon DSLR camera
2000D to confirm the identity of some of the species not
easily identified in the field by checking with the field
guides. Calls of unfamiliar birds were recorded with a
recording device for further analysis. Global Positioning
System reading was employed to locate the bird counting
points and record the locations of the study area. All
samplings were done by the same observer to minimize
observer bias.

Data Analysis

Statistical analyses comparing bird species diversity and
abundance across sites were performed using Statistical
Package for Social Science 2020. bird species diversity
was evaluated with the ShannonWiener diversity index
(H), calculated as H = -X(pi * In(pi)), where pi is the
proportion of each species (Shannon and Weaver, 1949).
Species richness (r) was determined for each habitat by
counting the number of species observed (Deitmers et al.,
1999), while species evenness (E) was assessed using the
Evenness Index (J'), calculated as J' = H'/H max, where
H' is the Shannon index and H max is the natural
logarithm of the total number of species (Kiros et al.,
2018). The Simpson Index (D), which measures the
likelihood of two randomly selected individuals
belonging to different species, was calculated using D =
1-Zn(n—1)/N(N—1), where n is the number of individuals
of a species and N is the total number of individuals
across all species (Gregorius and Gillet, 2008).

Ethical Considerations

The study was conducted in compliance with ethical
guidelines for wildlife observation. Bird species were not
captured or disturbed during surveys, and local permits
were obtained to conduct the study in the sites.
Researchers adhered to principles of minimizing
disturbance to both the avian population and local
communities.
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RESULTS AND DISCUSSION

The result of the study on survey of bird diversity on
selected landscape types is shown below

A total of four hundred and twenty-six (426) birds were
recorded throughout the study, resulting in an average of
85.2+ 13.097 per site. The forest site had the highest mean
bird abundance at 116+0.0, followed by the oil palm
plantation at 101+3.0, while the shrub lands had the
lowest mean abundance at 54+3.0. The analysis of
variance revealed a significant difference in bird
abundance among the sites (F=44.49, P=0.006, P<0.05).
The Yellow billed barbet (Trachyphonus purpuratus) was
the most common bird species, with a mean abundance of
7.4+ 453, followed by the Black and white manakin
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Fig 2. Bird species mean abundance in the study

A total of fifty-five bird species were identified during the
study, with Yellow spotted barbet (Buccanodon
duchaillui), Alpine chough (Pyrrhocoras graeulus),
African pied hornbill (Tockus fasciatus), and African
black kite (Milvus migrans), being the most prevalent.
The forest exhibited the highest average species richness
at 28.0+0.0, followed by the palm plantations at 16.5+0.5.
In contrast, the shrub lands had the lowest average
richness at 15+1.0. The analysis of variance for bird
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(Lonchura bicolory) at 6+ 2.59, African palm swift
(Cypsiurus parvus) at 5.4+ 3.3land Blue spotted
wooddove (Turtur afer) at 4.8+ 3.34. The Bannennan
weaver (Ploceus bannerman), Forest canary (Serinus
Scotops), Alpine chough (Pyrrhocoras graculus),
Fulvous babbler (Turdoides fulva), Rud apalis (Apalis
ruddi), Black-billed cuckoo dove (Macropygia
nigriostris), Yellow billed Malkoha (Rhamphococcyx
calyorhynchus), Little greenbul (Andropadius virens),
Spotted flycatcher (Musciapa straita) and the Dusky
sunbird (Cinnyris fuscus) had the lowest mean abundance
at 0.2+0.2.

species richness across different sites showed significant
difference (F=121.4, P=0.001, P<0.05). The orders
Passeriformes was the most widely distributed, occurring
in 100% of the sample, while Accipitriformes,
Cuculiformes, Columbiformes, Bucerotiformes and
Piciformes had 60% occurrence rate each. Apodiformes
with 40% and Musophagiformes and Coliiformes with
20% were the least represented.
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Fig. 3. Showing bird species richness in study sites
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The forest site (3.012+0.0) and shrub lands (2.4895+0.09)
displayed the highest diversity indices. This was closely
followed by the palm plantations (2.47+0.003) which
showed the lowest. The variance analysis for the diversity
index was significant (F=32.40, P=0.009, P<0.05). In
terms of mean species richness, the forest site (28.0+0.0)
rank highest followed by the palm plantations (16.5£0.5)
and shrub lands (15+1.0) with the lowest. The variance
analysis for species richness was significant (F=121.4,
P=0.001, P<0.05). Regarding the mean dominance index,
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the palm plantation (0.105+£0.001) and shrub lands
(0.098+0.011) exhibited the highest values, while the
forest site (0.061+0.0) had the lowest. The variance
analysis for dominance was significant (F=13.75,
P=0.031, P<0.05). In terms of evenness, the shrub lands
exhibited the highest value (0.92+0.012), closely
followed by forest site (0.904+0.0) and palm plantation
with the lowest value (0.8815+0.0105). The analysis of
variance for evenness did not show significant differences
(F=4.41, P=0.1277, P>0.05).

Species richness (D

Simpson’s dominance (C)

Forest site

Fig. 4 showing Bird diversity metrics on selected study sites

The research identified fifteen distinct feeding categories
among the collected Carnivore, Insectivore, Omnivore,
Frugivore-insectivore, Cerophagore-insectivore,
Granivore, Nectarivore, Insectivore-gleaning, Frugivore-
granivore, Omnivore-insectivore, Frugivore,
Nectarivore-insectivore, Omnivore-scavenger,
Carnivore-insectivore and Frugivore-folivore. The Forest
site exhibited the highest mean abundance of carnivores
(2+0.0), insectivore (7+0.0), nectarivore-insectivore
(3+£0.0), nectarivore (1£0.0). It had the least mean
abundance of granivores (1.5£1.5). The palm plantations
had the highest mean of frugivore-insectivore (5.5+0.5),
followed by the forest site (3+£0.0), while the shrub lands
had the least (1+0.0). The forest had the highest mean
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abundance of omnivores (2+0.0), closely followed by the
shrub lands (1.5£0.5), while the palm plantations had the
least (1+0.0). There was absence of nectarivores,
insectivore-gleaning, nectarivore-insectivore and
frugivore-folivore in the shrub lands and palm plantation
but present in the forest. Cerophagore-insectivores and
omnivore scavengers were present in the palm
plantations, but absent in the forest and shrub lands.
Omnivore-insectivore, frugivore and carnivore were
present in the palm plantations and forest but absent in the
shrub lands, while frugivore-granivores and carnivore-
insectivores were present in the shrub lands and forest but
absent in the palm plantations.
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Fig. 5 showing Bird feeding guild on selected study sites
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The study recorded 426 birds across different landscapes,
with an average of 85.2 + 13.097 birds per site. The forest
showcased the highest mean abundance of 116 + 0.0,
followed by oil palm plantations at 101 + 3.0, and shrub
lands at 54 + 3.0. This aligns with findings by Liu et al.
(2024), which indicated that forest habitats often support
higher avian populations due to greater structural
complexity and resource availability. The significant
difference in means (F=44.49, P=0.006, P<0.05) suggests
that habitat type significantly influences bird abundance,
corroborating earlier works such as those by Tu et al.
(2020).

The Yellow-billed Barbet (Trachyphonus purpuratus)
emerged as the most common species, which resonates
with previous observations made by Mahamoud-Issa et
al. (2025), highlighting the species’ widespread and
emblematic nature, occupying a variety of habitats

The study identified a total of 55 bird species, with the
forest exhibiting the highest species richness (28.0 + 0.0),
followed by oil palm plantations (16.5 + 0.5) and shrub
lands (15 + 1.0). The significant difference documented
(F=121.4, P=0.001, P<0.05) supports findings from Yan
et al. (2023), which emphasized the role of habitat
heterogeneity in fostering species richness. The
dominance of Passeriformes across all sites (100%
occurrence) underscores the adaptability of this order,
aligning with regional studies by Varys (2024). The lower
occurrences of other orders may indicate ecological
constraints as indicated by Schmitt and Edwards (2022).
The calculated diversity indices revealed that forest sites
(3.012 + 0.0) and shrub lands (2.4895 + 0.09) had the
highest diversity, while palm plantations had the lowest
(2.47 £ 0.003). The variation in diversity indices
(F=32.40, P=0.009, P<0.05) suggests that habitat type
influences not just abundance but also the even
distribution of species. This aligns with the findings from
Wen et al. (2026), who noted that more diverse habitats
generally maintain a greater variety of ecological niches.
The study identified 15 feeding categories, with the forest
being the most diverse in feeding strategies. The
predominance of carnivores (2 £ 0.0) and insectivores (7
+ 0.0) in forests supports the hypothesis put forth by
Perala et al. (2024), which indicates that intricate
ecosystems support more specialized feeding behaviors.
Conversely, the absence of several feeding guilds in shrub
lands and palm plantations mirrors the findings in Panda
et al. (2021), suggesting that simplistically structured
habitats reduce feeding diversity.

CONCLUSION

This study demonstrates significant disparities in bird
diversity across different land use types, with forests
supporting the highest abundance and richness of bird
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species compared to oil palm plantations and shrublands.
The findings highlight the critical role of forest habitats
in promoting avian populations and underscore the need
for focused land management strategies that enhance
biodiversity conservation in agricultural and altered
landscapes. By identifying specific habitat characteristics
conducive to bird diversity, this research provides
valuable insights for effective conservation measures in
these changing environments.
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