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Abstract. Husna F, Nurhayati, Patria MP, Winarni NL. 2024. Diversity of bird-feeding guilds in Bukit Mas Village, North Sumatra, 
Indonesia. Biodiversitas 25: 4572-4580. Birds are one of the essential components of the ecosystem. Like other organisms, birds 

provide significant services to maintain the balance of the ecosystem. Resource availability in different habitats may lead to differences 
in the composition of bird functional groups, such as feeding guilds. We conducted research to analyze differences between bird-feeding 
guilds of three habitats: residential areas, plantations, and forest edges. The research was conducted in Bukit Mas Village, Besitang 
District, North Sumatra, Indonesia. The village is one of the areas directly adjoining Gunung Leuser National Park. The observation was 
carried out from August to September 2023. Observation was conducted using the point-count method with a 100 m radius for 10 
minutes. Sixteen observation points (150-200 m distance per point) were placed in residential areas and plantations, and eight 
observation points were placed in forest-edge. A total of 87 species and 1,703 individual birds were sighted within the observation, with 
the highest number found in residential habitats. The highest Shannon Diversity Index (SHDI) is found in forest edge habitat (H’=3.25), 

followed by plantation (H’=3.17) and residential habitat (H’=2.86). Extrapolation using the iNEXT package shows higher diversity in 
forest edge as well. The most abundant feeding guild found in the residential habitat were omnivores, while the commonest feeding 
guild in the plantation habitat were insectivores. In the forest edge habitat, the most abundant feeding guild was insectivore-frugivores. 
The forest edge habitat also has different least common feeding guilds, having three least feeding guilds, including piscivores, 
granivores, and insectivore-piscivores. NMDS analysis shows a closer similarity between residential areas and plantations based on 
species richness and a closer similarity between plantation and forest edge based on feeding guilds. Our result shows a negative 
correlation between canopy coverage and several feeding guilds. However, the correlation between understory coverage and some 
feeding guilds shows positive results. It might occur due to the foraging behavior of some birds from particular guilds. The variety of 

resources and feeding guilds found in different habitats suggested the importance of these habitats and the need to manage them as a 
landscape for protecting bird diversity. 
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INTRODUCTION 

Birds are one of the essential components of an 

ecosystem, as they provide helpful, and significant services 

to maintain the balance of the ecosystem (Şekercioğlu et al. 
2004). Birds are sensitive to habitat changes (Hadinoto et 

al. 2012). They can be used as an indicator to recognize 

habitat quality, level of degradation, and restoration of an 

area. Differences in bird composition are influenced by 

several factors. Vegetation structure creates a 

heterogeneous habitat and is highly correlated with the 

abundance of birds (Matsuba et al. 2016). Forest habitats 

with more complex vegetation structures support higher 

bird diversity than plantation areas (Dinanti et al. 2018). 

The number of birds living in a habitat is also influenced 

by canopy cover and the proportion of old trees. Old trees 

with holes are commonly used as nests by certain birds. It 
can add to the richness of bird species living in the habitat 

(Tworek 2007). Similarly, dead trees could also affect bird 

diversity due to a nesting site and diverse sources of food 

(Atikah et al. 2021). 

A functional group is a group of living things that 

utilize the same resources (O'Connell et al. 2000). Bird 

functional groups, such as feeding guilds, can be used to 

detect changes in bird communities, as the availability of 
food resources influences the composition of birds in a 

habitat (Arriaga-Weiss et al. 2007). The relationship of bird 

functional group responses to different habitats has been 

studied in various locations. Arriaga-Weiss et al. (2007) 

stated that carnivorous birds generally utilize large habitat 

fragments. Sadam et al. (2021) reported that birds in 

plantation areas generally have a lower specialist species 

but high species richness due to landscape heterogeneity. 

Extensive tree canopy cover provides better quality habitat 

for specialist birds (Gebremichael et al. 2022). 

Fragmentation and edge effects also affect the distribution 

of bird communities in a habitat. Generalists are found near 
forest edges, while the frequency of forest specialists 

increases at distances of 150 m or more away from forest 

edges (Hofmeister et al. 2017). Winarni et al. (2019) 

reported that the presence of forest edges in Bukit Barisan 

Selatan National Park, Indonesia tends to support mixed 
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flocks of different species. It occurs due to the more 

complex vegetation structure of the forest edge more 

diverse resources for the bird community. Differences in 

vegetation structure and type in different habitats will 

affect the abundance of bird functional groups found in a 

particular habitat. All guilds will respond to the 

environment differently since every guild has different 

responses toward environmental factors (Katuwal et al. 

2016). 

Forest edges usually support a high bird richness due to 
the heterogeneity of feeding and nesting habitats (van 

Halder et al. 2011). Mohd-Azlan et al. (2019) found that 

bird diversity values at the edge of forest fragments in 

Sarawak were higher when compared to forest interiors and 

gardens. It is because birds found at the edge of the forest 

are a mixed group of birds found in both forests and 

plantations. Winarni et al. (2019) also reported that groups 

commonly found at forest edges consist of edge specialists, 

forest interior specialists, and garden interior specialists. 

The presence of various bird groups in forest edges shows 

the importance of particular habitats as a support for bird 
feeding guild diversity. However, forest edges are 

vulnerable to deforestation due to their accessibility. 

Deforestation pressures still occur at various points in 

Gunung Leuser National Park (Lubis et al. 2019). Higher 

pressure in forest edges may lead to a decline in the 

diversity of birds in these habitats, particularly insectivores 

and frugivores vulnerable to deforestation (Gray et al. 

2007). Some forest edges in Gunung Leuser National Park, 

Indonesia are adjacent to human-modified habitats, such as 

plantations and farmland. The changes in particular habitats 

might affect the bird community in forest edges. Therefore, 
in this study, we compare the bird diversity between 

different habitat types along the park boundary, such as 

forest edge, plantation, and residential areas. We also 

evaluate the dissimilarities of the bird community among 

the habitats. 

MATERIALS AND METHODS 

Study area 

Surveys were conducted in Bukit Mas Village, Besitang 

District, North Sumatra, Indonesia (Figure 1). The village 

is one of the areas directly adjoining Gunung Leuser 

National Park. We conducted this study in three habitat 

types: residential area, plantation, and forest edge habitats 
(Figure 2). The residential area is generally dominated by 

buildings such as schools, stalls, and housing. Each 

building usually has a yard with fruit-bearing plants, such 

as orange and rambutan trees. Locals also grow herbs that 

could be used as medicinal plants, such as ginger and 

turmeric (Nasution et al. 2016). The plantation habitat 

consisted of oil palm plantations belonging to the local 

residents. Palm trees and other plants are also found along 

the edge of the plantation. On the forest edge habitat, we 

conducted the observation along the border of Gunung 

Leuser National Park at a distance of approximately 150 m 
to the edge of the park. Observations were carried out 

during August-September 2023. We used point counts with 

a 100 m radius and 10 minutes of observation time (Bibby 

et al. 1998). Sixteen observation points, with 150-200 m 

distance between points, were placed in residential areas 

and plantations. We observed eight points at the forest 

edge. We conducted counts from 0600 to 1000 hrs. We 

recorded the species and the number of individuals seen 

and heard at each point. 

 

 

 
 

Figure 1. Map of points observed in Bukit Mas Village, Besitang Sub-district, Langkat, North Sumatra, Indonesia  
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Figure 2. Three habitat types were observed in Bukit Mas 
Village, North Sumatra, Indonesia. A. Residential habitat, B. 
Plantation habitat, and C. Forest edge habitat 
 
 

 
 

Figure 3. Families were observed in three different habitats. The 
graph shows Pycnonotidae as the most common family in the 
three habitats 
 

Procedure 

We used Nikon Prostaff binoculars with 8x42 

magnification for identification. We identified the bird 

species based on MacKinnon et al. (2010) and Eaton et al. 

(2021). We also used several web-based checklists, such as 

Cornell Lab of Ornithology (https://birdsoftheworld.org/). 

Based on the above literature, we determined each species' 

feeding guild. 

Data analysis 

Shannon-Wiener index describes information about 

species richness based on the number of individuals of each 

species and their distribution (Magurran 2004). Shannon-

Wiener diversity index is expressed by: 

 

H = ∑pi.ln pi 

 

The value of pi is the proportion of individuals of 

species i and is obtained from the formula ni/N. The ni 
value is the number of individuals recorded at the 

observation point, while the N value is the total number of 

all individuals encountered.  

For a clearer view of differences in diversity across 

habitats, diversity data were projected using extrapolation 

with the iNEXT package (Hsieh et al. 2016). We calculated 

the relationship between coverage (canopy and understory) 

and feeding guilds using the Spearman correlation. We also 

analyzed each habitat's dissimilarities according to species 

distribution and feeding guilds using Non-Metric 

Multidimensional Scaling (NMDS) with the vegan package 
in R version 2.3-0 (Okansen 2015). The purpose of using 

this analysis is to calculate the distance dissimilarities 

between three habitats using a low-dimensional space 

(Oksanen et al. 2015), illustrating a simpler picture of the 

relationship and possible overlap between birds from 

different habitats. 

RESULTS AND DISCUSSION 

Bird diversity and abundance 

We observed a total of 87 species and 1,707 

individuals. The highest number of species were observed 

in the forest edge (49 species), followed by the plantation 
(44 species) and residential habitat (40 species). The 

highest number of individuals were observed in the 

residential habitat (1040 birds), followed by the plantation 

(440 birds) and forest edge t (227 birds). The most 

abundant family was Pycnonotidae (Figure 3), with 15 

species and 385 individuals sighted. Each habitat had 

different species with the highest relative abundance. In the 

residential habitat, Passer montanus (Linnaeus, 1758) was 

the most abundant (17%), followed by Pycnonotus goiavier 

(Scopoli, 1786) (15%). In the plantations, Orthotomus 

ruficeps (Lesson, 1830) was the most abundant (13.18%), 

followed by P. goiavier (11.81%). On the forest edge, 
Aplonis panayensis (Scopoli, 1786) was the most abundant 

species (15%), followed by P. goiavier (9%). We also 

found several threatened species according to the IUCN 

classification (2020), such as Pycnonotus zeylanicus 

(Gmelin, 1789), Acridotheres javanicus (Cabanis, 1851) 

and Buceros rhinoceros (Linnaeus, 1758). 

This study found the highest number of bird individuals 

in residential habitats. It is consistent with Tu et al. (2020), 

which shows that rural built-up areas significantly 

increased the number of birds found within the habitat. 

While food availability for certain species may be plentiful 
in residential habitats (Hadinoto et al. 2012), natural 

habitats, such as forest-edge, may reduce the number of 

A B C 
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birds sighted. It also goes in line with the result of our 

research, as we only found 227 individuals of birds in 

forest-edge habitats. Our research also showed that the 

most species was found in forest-edge habitats. It might 

happen because natural habitats usually promote higher 

species richness (Tu et al. 2020). Extrapolating the results 

with the iNEXT package provides a clearer picture of the 

diversity and abundance in the three habitat types. Per the 

diversity index calculation, the forest-edge habitat showed 

higher diversity, although the abundance was much lower 
compared to other habitats (Figure 4). 

According to Table 1, forest edge habitat has the 

highest Shannon Diversity Index, SHDI (H=3.25). Since 

SHDI indicates high diversity if the value H’>3 (Setyono 

and Himawan 2018), we could conclude that the forest 

edge had a higher bird diversity value than other habitats. It 

goes in line with previous research, stating that natural 

habitats have higher diversity compared to man-modified 

habitats (Ayat and Tata 2015; Tu et al. 2020). Higher bird 

diversity value could be interpreted as higher vegetation 

complexity in said habitat. Complex vegetation structures 
may provide abundant and diverse food sources, which 

promote the diversity of birds (Shafie et al. 2022). Also, 

bird diversity is usually higher in habitats with higher 

stages of succession, such as in the forest (Nugroho et al. 

2023). The vegetation on the forest edge is complex and 

filled with higher shrub richness and diverse plants 

(Alignier et al. 2014). The complex vegetation structure 

would provide more niches for nesting and foraging (Ouin 

et al. 2015) and promote bird richness (Huang et al. 2014; 

Moudrý et al. 2021; Remeš et al. 2022). Reducing the 

complexity of vegetation structures, such as forest 
conversion to plantations, would significantly reduce bird 

diversity (Subasinghe et al. 2014). 

In all habitats combined, Pycnonotidae had the highest 

abundance. It may occur because of their adaptability. 

Pycnonotidae consists of many generalist species found 

throughout several continents, such as in Southeast Asia 

and Africa (Shakya and Sheldon 2017). They are usually 

found in various habitats and are important in maintaining 

the ecosystem (Ponpithuk et al. 2020). Their diet is also 

very diverse, as some species are known to eat insects and 

fruits (Eaton et al. 2021). As previously stated, despite not 

being the most abundant birds found in each habitat 

respectively, Pycnonotidae members are sighted often, 

having the second-most relative abundance in the three 

habitats. P. goiavier, for example, can be found across all 

three habitats and has the second-most relative abundance 

in residential areas, plantation, and forest-edge habitats, 

respectively. 
The P. montanus (Family Passeridae) is the most 

abundant species in the residential habitat. This bird is 

usually associated with humans, often foraging for insects 

and seeds on the ground (MacKinnon et al. 2010). 

Anthropogenic activities provide plenty of food availability 

in residential habitats, which explains why certain birds 

live in specific habitats (Hadinoto et al. 2012). The O. 

ruficeps is plentiful in the plantation habitat, possibly 

because the species is a generalist. While O. ruficeps are 

generally found in other habitats such as open forests, 

forest edges, mangrove forests, seaside bushes, gardens, 
secondary vegetation, and bamboo groves (MacKinnon et 

al. 2010), O. ruficeps is usually more abundant in 

agricultural land, mixed garden land cover, and plantation 

forest land cover (Withaningsih et al. 2020). It occurs 

because agricultural lands tend to support the presence of 

some insects (Panda et al. 2021), which is O. ruficeps 

primary source of food.  

 

 
Table 1. Comparison of abundance and Shannon Diversity Index 
(SHDI) in residential area, plantation, and forest edge habitats. 
The residential area had the highest abundance, while the forest 
edge had the highest value of SHDI 
 

Habitat type Abundance 
SHDI 

(Shannon Diversity Index) 

Residential area 1040 2.86 
Plantation 440 3.17 
Forest edge 227 3.25 

Note: High (H’ > 3); moderate (1 < H’ ≤ 3); low (H’ < 1) 
 

 

 
 

Figure 4. Species accumulation curve for three different habitats using the iNEXT package. According to the graph, forest edge habitat 
has higher diversity than other habitats 
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A. panayensis is the most abundant species found in the 

forest edge habitat. The A. panayensis primarily eat fruits 

like berries and figs (Hashim et al. 2021). Several such tree 

species were present in the forest edge (e.g., Ficus fulva 

Reinw. ex Blume, Balakata baccata (Roxb.) Esser, 

Pternandra echinata Jack, and Chloranthus erectus (Buch.-

Ham.) Sweet). These tree species may be a source of food 

for A. panayensis, explaining their abundance on forest 

edge. However, A. panayensis also eats insects, sometimes 

joining mixed-flock species with other insectivores. They 
also visit open areas near forests, such as plantations, 

villages, and cities (MacKinnon et al. 2010).  

Bird feeding guilds 

The most abundant feeding guild found in all habitats 

combined were omnivores, followed by insectivores. 

Omnivores were also the most common feeding guild 

found in residential habitats, while insectivores were 

commonly found in plantation habitats (Figure 5). In forest 

edge habitat, the most abundant feeding guilds were 

insectivore-frugivores. The least common feeding guild 

found in all habitats combined were piscivores. Piscivores 

were also the least common feeding guild found in 

residential areas and plantation habitats. The forest edge 

habitat had three feeding guilds: piscivores, granivores, and 

insectivore-piscivores, which were the least common. 

Omnivores are the most common feeding guild found in 

the three habitat types, especially in residential habitat. It is 

consistent with previous studies stating that omnivorous 

guilds are often found around human habitation 

(Mukhopadhyay and Mazumdar 2017; Panda et al. 2021). 
Residential habitats provide abundant food sources for 

omnivores, such as insects and fruits. In addition, other 

food sources can be found in residential areas, such as 

grains, food scraps, and other invertebrates. Due to the 

ability to obtain food from a wide variety of sources, 

omnivores are capable of exploiting human habitation 

(Mukhopadhyay and Mazumdar 2019). In addition, 

omnivorous species such as P. goiavier are generalists and 

commonly found around humans and show tolerance to 

open areas such as residential habitats (Eaton et al. 2021). 

 
 

  
  

 
 
Figure 5. Percentage abundance of bird feeding guilds found in different habitats. Residential areas had omnivores as the most abundant 
feeding guild found. Plantation had insectivores as the most abundant feeding guild, while forest edge had insectivore-frugivore as the 
most abundant feeding guild 
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Insectivores are the second most common feeding guild 

found across three habitats. It is expected since insectivores 

make up the most common guilds in the world, using 

insects as a source of food (Losey and Vaughan 2006). 

Even frugivores eat insects to meet their protein needs 

(Bosque and Pacheco 2000). Insectivores, such as Hirundo 

rustica (Linnaeus, 1758) in residential habitat and O. 

ruficeps in plantation habitat, are abundant in both 

particular habitats. It is consistent with previous research 

conducted by Panda et al. (2021) on residential habitats, 
also Ramlah et al. (2021), and Nursyamin et al. (2023) on 

plantations. Residential areas and plantations are human-

modified habitats, which may have resulted in an insect-

rich ecosystem, increasing the diversity of insectivore birds 

(Tanalgo et al. 2015; Panda et al. 2021; Ramlah et al. 

2021). 

Insectivore-frugivores are plentiful in the forest edges. 

The members of this guild, such as A. panayensis, use 

fruits and insects as their diet. A. panayensis is also part of 

mixed-species bird flocks, usually consisting of 

insectivores. Forest edges are known to support the 
existence of mixed-species bird flocks (Winarni et al. 

2019), explaining the number of insectivorous birds found 

here. Previous research also suggests that insectivores and 

frugivores are usually found in forests (Nugroho et al. 

2023; Winarni et al. 2023), supporting the high abundance 

of this guild in forest edges. However, Pandey et al. (2021) 

suggest that the abundance of frugivores does not 

necessarily correlate with certain habitat types and is more 

specific to the fruiting season. 

NMDS analysis (Figure 6) illustrates the dissimilarity 

of species and feeding guilds found in the three habitats. 
According to the distribution of species, birds in the 

residential habitat have a more uniform pattern and tend to 

cluster when compared to the other two habitats. There is 

also an overlap between bird communities in the residential 

area and plantation habitats. It shows that there is little 

difference between bird communities in the two habitats. 

Meanwhile, bird communities in forest-edge habitats had a 

wider distribution and did not overlap with those in other 

habitats. Compared with the NMDS analysis of feeding 

guilds, while forest edge birds have a wider distribution, 

their community overlaps with the bird community in the 

plantation. It shows that these two communities on the 

forest edge and the plantation are closer to each other. 

Meanwhile, birds in residential areas tend to cluster closely 

with each other, showing a more uniform pattern than the 
other two habitats. Overall, the analysis of both figures 

shows three different clusters that could be distinguished as 

three different habitats. 

As shown by analysis based on species, birds in the 

forest edge showed fewer similarities than those in the 

other two habitats. It is because more species are found in 

the forest edge (e.g., B. rhinoceros, Chloropsis venusta 

(Bonaparte, 1850), and P. zeylanicus), and some species 

are found in neither residential areas nor plantation 

habitats. These birds usually prefer forest or forest edge 

habitat (MacKinnon et al. 2010), showing their exclusivity. 
Meanwhile, residential areas and plantations are more 

similar due to several granivores in both habitats, such as 

Streptopelia chinensis (Scopoli, 1786) and Lonchura spp. 

According to feeding guilds analysis, forest edge and 

plantations are more similar due to similar feeding guilds in 

both habitats: the insectivore-frugivore-granivore guild. 

One of the species inside the particular guild, Pycnonotus 

brunneus (Blyth, 1845), is abundant in both habitats. The 

P. brunneus is a generalist usually found in early 

succession areas (Kerdkaew et al. 2014), explaining its 

abundance in the forest edge. Several fig species are also 
found along the edge of plantation habitats, explaining the 

abundance of P. brunneus in plantations. Similar results 

show overlapped communities between forest and mixed 

farmland/palm plantations, particularly for generalist 

species (Winarni et al. 2023). 

 

 

 

  
 

Figure 6. Comparison of NMDS analysis based on species (A) and feeding guilds (B) found in three observed habitats. According to 
Figure 6.A, the overlapping between residential area and plantation habitats shows that the species composition found in both habitats is 
more similar. Meanwhile, the overlapping between the forest edge and plantation habitat found in Figure 6.B shows that the feeding 
guilds are more similar in both habitats 

A B 
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Table 2. Relationship between canopy/understory cover and feeding guilds. Canopy cover correlates negatively to several guilds, while 
understory cover correlates positively to three guilds 

 

Feeding guild 
Canopy cover Understory cover 

r p-value r p-value 

Carnivore 0.344 0.030 -0.264 0.099 
Frugivore 0.107 0.510 0.097 0.552 
Frugivore-Nectivore -0.491* 0.001 0.291 0.069 

Granivore -0.533* 0.000 0.488* 0.001 
Insectivore -0.434 0.005 0.318 0.046 
Insectivore-Frugivore 0.121 0.458 -0.279 0.081 
Insectivore-Frugivore-Granivore 0.334 0.035 -0.093 0.567 
Insectivore-Frugivore-Nectvore -0.634* 0.000 0.43* 0.006 
Insectivore-Granivore -0.614** 0.000 0.36 0.023 
Insectivore-Piscivore -0.666** 0.000 0.358 0.023 
Nectivore 0.478* 0.002 -0.218 0.177 

Omnivore -0.686** 0.000 0.435* 0.005 
Piscivore 0.101 0.535 -0.101 0.535 

Note: Significant values are marked with bolder fonts and asterisk. A double asterisk means the value is significant at p-value < 0.01, 
while single asterisk means the value is significant at p-value < 0.05 

 

 

 

The relationship between coverage and feeding guilds 

Previous research stated that coverage is associated 

positively with functional guild richness due to improved 

nesting, foraging, and shelter sites by providing many 
options for birds (Gebremichael et al. 2022). Our studies 

show the relationship between canopy coverage and 

feeding guilds is significant (p < 0.05). Canopy coverage 

correlates negatively with several guilds, e.g. frugivore-

nectivores (R2 = 0.242), granivores (R2 = 0.284), 

insectivores (R2 = 0.188), insectivore-frugivore-nectivores 

(R2 = 0.401), insectivore-granivores (R2 = 0.377), nectivore 

(R2 = 0.228), and omnivores (R2 = 0.470). Meanwhile, 

understory coverage shows a positive correlation for 

granivores (R2 = 0.238), insectivore-frugivore-nectivores 

(R2 = 0.185), and omnivores (R2 = 0.189) (Table 2). 
We found that canopy coverage shows a negative 

correlation with several guilds. It may be because large 

canopy gaps could provide abundant food resources for 

birds, such as flowers and fruits from fast-growing plants 

(e.g., Macaranga spp., Melastoma spp.) (Atikah et al. 

2021). Greenberg et al. (2023) also suggested that the 

removal of overstory can increase the density of understory 

plants and increase bird species richness, especially those 

that utilize understory plants. Many species from omnivore 

and insectivore guilds, such as P. montanus, P. goiavier, H. 

rustica, and O. ruficeps, are usually spotted foraging in 

open-habitat (MacKinnon et al. 2010; Eaton et al. 2021), 
hence explaining the negative correlation between canopy 

coverage and some of the guilds. Nevertheless, other 

studies stated otherwise, as their findings suggested that 

canopy and understory cover correlates positively with 

birds (Beskardes 2020; Ajloon et al. 2021; Villaseñor et al. 

2021; Gebremichael et al. 2022). Our study shows a 

positive correlation of understory coverage with some of 

the guilds, possibly due to the behavior of foraging from 

bushes and shrubs found in some species (e.g., Geopelia 

striata (Linnaeus, 1766), S. chinensis, Centropus sinensis 

(Stephens, 1815)) (MacKinnon et al. 2010). We conclude 
that the correlation between coverage and feeding guilds 

may show different results in other locations and may be 

specific to each location or species. 

Conclusion, overall, we found Pycnonotidae to be the 

largest family in three habitats combined. Forest edges tend 
to support more diversity and evenness for birds due to 

their complex vegetation and advanced level of succession. 

We also found omnivores and insectivores are predominant 

across habitats due to residential areas, plantation, and 

forest-edge properties in supporting the thriving lives of 

particular feeding guilds. NMDS species analysis showed 

that residential areas and plantations were more similar, but 

plantations and forest edge habitats were closer to each 

other when we examined feeding guilds. Canopy and 

understory coverage correlated with several feeding guilds 

might occur due to the different foraging behavior in some 
bird species. The variety of resources and feeding guilds 

found in various habitats suggested the importance of these 

habitats and the need to manage them as a landscape for 

protecting bird diversity. 
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