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Abstract
Bird communities are the composition of  several bird species that live together in 
the same place, time and interact with other birds. The diversity of  birds in an area 
can be used as an indicator of  stabilizing an area. Changes of  vegetation structures 
due to logging practices can affect the availability of  resources for bird communi-
ties. The objective of  the research was to examine diversity, richness, bird species 
abundance and bird community similarity at HS1 (logged forest 1974), HS2 (logged 
forest 1989/1990) and HS3 (fully logged forest 1989/1990) in Seblat Nature Recrea-
tion Park (SNRP). The research was conducted in July – September 2013. Data col-
lection was conducted by point count method (total 36 points) and mist net method 
(total 4752 nets hours). The Research showed 85 bird’s species from 33 families 
were recorded. HS2 was highest value of  diversity and richness (H ‘= 3.63, D

MG
 = 

10.07). The highest relative abundance species in HS1 was Emerald Dove (Chalco-
phaps indica), while HS2 and HS3 were Slender-billed Crow (Corvus enca). The bird 
community similarity was highest in HS2 and HS3 (ISj = 0.58).
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METHODS

Research was conducted in the Seblat Natu-
re Recreation Park (101o39’18’’-101o44’50’’E and 
03o03’12’’- 03o09’24’’S) North Bengkulu, Bengku-
lu from July-September 2013. Observations were 
carried out in three types of  vegetation structures, 
they are HS1 (101o41.393’E and 03o07.434’S), 
HS2 (101o42.420’E and 03o08.263’S) and HS3 
(101o42.233’E and 03o08.138’S) (Figure 1).

Figure 1. Study sites in the Seblat Nature Recre-
ation Park (SNRP). 1). Logged forest 1974 (HS1), 
2). Logged forest 1989/1990 (HS2), and 3). Fully 
logged forest 1989/1990 (HS3).

HS1 was a forest logged over in 1974. The 
trees in location had a height of  ±15-22 m. HS2 
was a forest logged over 1989/1990. HS2 was oc-
cupied by camp around and it was dominated by 
trees with a height of  15-20m. HS3 was a fully 
logged forest 1989/1990. HS3 was dominated by 
understorey, where the canopy conditions tended 
to be more open if  compared with two locations. 
Sunlight could get to the forest floor in HS3.

Data collection was carried out by obser-
vation (Binocular, Bushnell 12 x 50) and trapping 
(mist nets, four units, HTX 12 x 2.5 m, 32-36 
mm mesh and nylon). Rings (aluminum or inco-
loy) with a number from Indonesian Bird Ban-
ding Scheme (IBBS) were used to mark the birds 
caught. Global Positioning System (GPS) was 
used to get latitude and longitude of  site obser-
vations. Identification of  bird species used field 
guides by MacKinnon et al. (2010) and Robson 
(2000). The Bird naming is adjusted to Indone-
sian Bird List 2 (Sukmantoro et al., 2008). Sex 
and age were determined from morphological 
characters and other body parts referring to Rob-
son (2000). Supporting data (habitat conditions, 

INTRODUCTION

Bird communities are the composition of  
several bird species that live together in same 
place, time and interact with other birds (Wie-
ns, 1989). Bird communities can be observed by 
using parameters such as diversity, relative abun-
dance, evenness and species composition (Ma-
gurran 2004; Novarino et al., 2008). The diversity 
of  birds can be used as an indicator of  stability 
in an area (Waltert �����������������������������    et al������������������������   .�����������������������   ,����������������������    2004; BirdLife Inter-
national, 2013). Birds were an indicator of  good 
or bad an ecosystem because the birds can live in 
all types of  habitats and different altitudes (Su-
jatnika et al., 1995; Widodo, 2014).

Vegetation structure is very important for 
a bird life, because it can be used as a residence, 
foraging, life cycle, and shelter from predators. 
If  plant communities in an area continue to dec-
rease, the number of  bird species can be redu-
ced, resulting in the loss of  bird species. Changes 
of  vegetation structure due to logging practice 
can affect the availability of  resources for bird 
communities (Manhaes & Dias, 2011). Limited 
resources can result in competition between spe-
cies in a region.

Seblat Nature Recreation Park (SNRP) is 
one of  the conservation area in North Bengku-
lu, Bengkulu Province. SNRP is a natural green 
area, available for bird communities in Sumatera. 
SNRP is an area of  ± 7737 ha (56-113 m ASL), 
consisted of  logged secondary forest, old shrubs 
and cultivation (Balai Konservasi Sumber Daya 
Alam, 2002). In the previous study on  SNRP, 
Jarulis et al. (2010) recorded 105 birds species 
consisting of  14 orders, 34 families 73 genera 
with diversity index (H’)= 3.9. However, they did 
not specify diversities of  bird in each vegetation 
structures. The general aim of  this research was 
to examine the relationship between bird commu-
nities and variation vegetation structure in SNRP. 
The specific purpose of  this research was to study 
diversity, richness, bird species abundance and 
bird community similarity at logged forest 1974 
(HS1), logged forest 1989/1990 (HS2) and full 
logged forest 1989/1990 (HS3) in Seblat Nature 
Recreation Park (SNRP).

This study will be useful for basic data 
provision, evaluation, and protection of  the bird 
community. More over the study findings can be 
beneficial for education, because they improve 
the knowledge of  wildlife, especially bird compo-
sition in Seblat Nature Recreation Park (SNRP).
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technical implementation of  the study, species 
identification) was documented by DSLR camera 
(Sony Alpha 37).

Bird community data was collected by 
using point counts method (Bibby et al., 2000). 
Sixteen observation points were placed in each 
of  vegetation structures. Species and number of  
bird was seen or heard within a radius of  25 m 
for 10 minutes were recorded. Twenty-five meters 
radius was used with consideration of  observers’ 
ability to detect birds in forest habitats. Distan-
ces between the observation points were 50 m. 
Observations were undertaken in the morning 
(06.00 – 09.00 am) and afternoon (04.30 – 06.00 
pm).

Mist nets were used to obtain information 
about bird species, not easily detected by point 
count method (Bibby et al., 2000). Mist nets were 
set up starting at 0500 am and it was opened at 
0600 am – 0500 pm. Mist net checks were per-
formed every 1 hour, whereas in hot weather 
mists net was checked every 30 minutes. When 
it rained, nets were closed earlier to prevent bird 
mortality. Total set up of  mist nets were 4752 net 
hours (HS 1 = 1584 net hours, HS 2 = 1584 net 
hours, HS3 = 1584 net hours). Birds capture were 
carefully removed, put on cloth bag and brought 
to banding station. The ring was mounted on 
right tarsus (Novarino, 2008; Haryoko������������,����������� 2011). Af-
ter that, birds were released in the original habitat 
of  trapping.

Data analysis was conducted to get para-
meters such as diversity, the richness of  species, 
and similarity of  bird communities. Diversity 
and richness of  species were described by using 
Shannon diversity and Margalef  index (Magur-
ran, 2004). Relative abundance was analyzed by 
calculating abundance ratio of  individual species 
refers to Fowler & Cohen (1986). The similarity 
of  bird communities was examined by Jaccard si-
milarity index (ISj) (Magurran, 2004).

RESULT AND DISCUSSION

A total of  85 bird species from 33 families 
were recorded (point count = 79 species and mist 
nets = 30 species) and 22% (85 species) all species 
of  birds were found in Sumatra (MacKinnon et 
al���������������������������������������������������.��������������������������������������������������,������������������������������������������������� 2010). In his research Jarulis �����������������et al������������. (2010) re-
corded 105 species, whereas this study obtained 
85 species. Differences in the number of  species 
recorded in this research were compared with the 
previous research under the different time of  the 
research (July - August) and method (method 
transect). Different time of  observation, methods 
and research location were recorded as factors 

that influence the number of  species in a regi-
on (Esdates, 1997; Haselmayer & Quinn, 2000; 
Azhar et al., 2013).

Each study sites had different diversity 
(H’), Margalef  richness (D

Mg
) indices and a num-

ber of  species (Table 1). In HS1, there were 152 
individuals, 42 species, and 24 families recorded 
(point count and mist net). In HS2, there were 
162 individuals, 54 species, and 24 families re-
corded (point count and mist net). In HS3, there 
were 168 individuals, 54 species, and 26 families 
recorded (point count and mist net).

Table 1. Number of  Species, diversity, and rich-
ness in each location

Variable
Location

HS1 HS2 HS3

Number of  
Species

42 
(49.4%)

54 
(63.5%)

50 
(58.8%)

Diversity (H’) 3.28 3.63 3.52

Richness (D
Mg

) 7.87 10.07 9.29
Description: HS1 (logged forest 1974), HS2 (log-
ged forest 1989/1990) and HS3 (full logged forest 
1989/1990)

Vegetation structure is an important de-
terminant of  bird communities in each habitat. 
Vegetation structure is a source of  food for birds. 
Vegetation composition in HS1 was dominated 
by Sapat (Macaranga tanarius), Meranti (Shorea 
leprosula), Kayu laban (Vitex pubescens) and Siba-
lik (Mallotus sp). The height of  trees in location 
was ±15-22 m. Canopy conditions of  trees were 
higher, denser than that of  another sites and dis-
tance of  each plant tended to be very closed. HS2 
was used as a camp, dominated by trees of  15-
20 m in height. The composition of  vegetation 
structure was dominated by Kekerang (Macaranga 
tanarius), Kayu laban (Vitex pubescens), Ara (Ficus 
sp) and Jambu hutan (Syzygium sp). Different 
from HS1, HS2 canopy conditions of  trees were 
rare, and the distance of  each plant was not that 
dense.  As a result, sunlight achieved the forest 
floor and understory plants, namely: Alang-alang 
(Imperata cylindrica), Jahean (Alpinia malaccensis), 
Senggani (Melastoma candidum), and Putri Malu 
(Mimosa pudica). HS3 was dominated by under-
storey plant, i.e. Alang-alang (Imperata cylindrica), 
Jahean (Alpinia malaccensis), Senggani (Melastoma 
candidum), Putri Malu (Mimosa pudica), Secang 
(Caesalpinia sappan), Petai-petaian (Parkia sp), 
and herbage (Cyperus spp.). Trees found were only 
Kayu laban (Vitex pubescens), Meranti (Shorea lep-
rosula), and Ara (Ficus sp). Canopy conditions in 
HS3 were likely to be more opened if  compared 
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to the two locations, and sunlight directly went to 
the forest floor. 

Vegetation provides feed on stems, leaves, 
fruits, flowers and nectar. Bird can use one type of  
feed or combination several types of  feed. Vegeta-
tion as food resources is very important to the life 
of  various birds’ species (Widodo, 2015). Various 
studies demonstrated that bird diversity was diffe-
rent in regions from different vegetation structure 
(Chettri et al., 2005; Waltert et al., 2005; Zakaria 
et al��������������������������������������������., 2005). This study indicated the bird com-
munities were greater in the HS2 than one in HS1 
and HS3. HS2 had complex vegetation, offering 
more niches and higher levels of  plant. It cont-
ributed to more bird species diversity (Pearman, 
2002; Miller et al., 2004; Ferger ������������������et al�������������.������������,����������� 2014). Fe-
wer species were found in HS1 and HS3 because 
these habitats were structurally simpler that gave 
fewer niches for birds.

The Pycnonotidae (bulbuls) had the highest 
number of  individuals captured and observed by 
117 individuals (20.63%) (Table 2). It consisted 
of  ten species, .i.e. Pycnonotus simplex 29 individu-
als, Pycnonotus goiavier 12 individuals, Pycnonotus 
melanicterus 33 individuals, Pycnonotus brunneus 30 
individuals, Pycnonotus aurigaster two individuals, 
Pycnonotus cyaniventris  four individuals, Pycnono-
tus erythropthalmos one individual, Criniger phaeo-
cephalus four individuals, Ixos malaccensis one indi-
vidual and Tricholestes criniger 1 individual.

In Indonesia, Pycnonotidae is fairly wi-
despread in Sumatera, because it has high adap-
tation ability to environment and feed. They are 
active in all parts of  the tree strata such as under, 
middle or top of  the canopy (MacKinnon et al., 
2010), so species were easily caught or seen in lar-
ge quantities in all types of  vegetation structures. 
Another factor affects abundance of  Pycnonoti-
dae is locations. Locations (HS1, HS2, and HS3) 
are secondary forests, and it has higher richness 
than primary forests. Secondary forests were 
caused by the effect of  higher diversity habitat 
so it can accommodate more species (Novarino, 
2008).

The comparison bird species found in all 
types of  vegetation structures with the highest 
relative abundance in HS 1 were Chalcophaps 
indica 2.99% (17 individuals; point count = 13 in-
dividuals, mist net = 4 individuals), while in HS2 
and HS3 were Corvus enca 2.64% (15 individuals; 
point count = 15 individuals, mist net = 0 indivi-
duals) and 2.99% (17 individuals; point count = 
17 individuals, mist net = 0 individuals) (Table 3).

Table 2.  The abundance of  family, the number 
of  species and individual same caught and ob-
served in all locations.

Family
Number of

Spe-
cies %

Indi-
vidual %

Accipitridae 2 2.35 3 0.53

Columbidae 2 2.35 28 4.94

Trogonidae 1 1.18 1 0.18

Cuculidae 6 7.06 11 1.94

Apodidae 1 118 10 1.76

Phasianidae 1 1.18 1 0.18

Picidae 7 8.24 10 1.76

Capitonidae 2 2.35 7 124

Bucerotidae 4 4.71 47 8.29

Alcedinidae 4 4.71 12 2.12

Meropidae 2 2.35 28 4.94

Hirundinidae 1 1.18 3 0.53

Corvidae 1 1.18 43 7.58

Campephagi-
dae 1 1.18 4 0.71

Oriolidae 1 1.18 1 0.18

Irenide 1 1.18 6 1.06

Laniidae 1 1.18 9 1.59

Pittidae 1 1.18 1 0.18

Eurylaimidae 1 1.18 1 0.18

Sittidae 1 1.18 4 0.71

Aegithinidae 2 2.35 20 3.53

Dicruridae 2 2.35 23 4.06

Muscicapidae 2 2.35 8 1.41

Turdidae 2 2.35 7 1.24

Monarchidae 2 2.35 6 1.06

Chloropseidae 2 2.35 19 3.35

Pycnonotidae 10 11.76 117 20.63

Timaliidae 7 8.24 24 4.23

Nectarinidae 3 3.53 25 4.41

Dicaidae 4 4.71 25 4.41

Syllvidae 5 5.88 54 9.53

Zosteropidae 1 1.18 3 0.53

Estrildidae 1 1.18 5 0.88

Ploceidae 1 1.18 1 0.18

Total 85 100 567 100
Description: HS1 (logged forest 1974), HS2 (log-
ged forest 1989/1990) and HS3 (full logged forest 
1989/1990)
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Table 3. The abundance (%) of  dominant species 
in each location.

Species
Location

HS1 HS2 HS3

Chalcophaps indica 2.99 1.23 0.18

Buceros rhinoceros 0.35 1.06 1.94

Buceros bicornis 0.18 1.41 0.70

Ceyx rufidorsa 0.70 0.18 0.18

Merops viridis 1.59 0.35 2.82

Corvus enca 1.94 2.64 2.99

Lanius tigrinus 0.35 0.70 0.88

Dicrurus paradiseus 0.70 2.11 0.88

Enicurus leschenaulti. 0.18 0.35 0.18

Pycnonotus simplex 2.82 0.88 1.41

Pycnonotus goiavier 0.35 1.06 0.70

Pycnonotus melanicterus 1.76 1.94 1.94

Pycnonotus brunneus 2.11 1.76 1.41

Trichastoma rostratum 0.35 0.53 0.53

Anthreptes simplex 0.53 0.18 0.35

Arachnothera longirostra 0.35 1.59 0.35

Dicaeum cruentatum 0.18 0.53 0.88

Prionochilus percussus 0.53 0.88 0.35

Prionochilus maculatus 0.35 0.18 0.18

Prinia familiaris 1.94 1.41 0.53

Orthotomus ruficeps 0.35 0.88 1.06
Description: HS1 (logged forest 1974), HS2 (log-
ged forest 1989/1990) and HS3 (full logged forest 
1989/1990)

Chalcophaps indica (Figure 2) dominated 
the HS1, because there were plants bearing fruits. 
Chalcophaps indica belonged to the family of  Co-
lumbidae and frugivorous (Styring et al. 2011; 
British Trust of  Ornithologist 2014 (2014). This 
group of  birds was adaptable to the season of  
fruits. Frugivorous feed on a variety of  fruits was 
widely available for the secondary forest. Frugi-
vorous birds had the ability to select preferred 
fruit based on color detection, seed size, nutrient 
content and fruiting arrangement (Herrera, 1982; 
Levey et al., 1984; Gautier-Hion et al., 1985; Le-
vey, 1987).

Figure 2. Emerald Dove (Chalcophaps indica).

The similarity of  the bird community was 
highest in HS2 and HS3. Results of  analysis gene-
rated similarity index (ISj) 0.58 (Table 4). Thirty-
five bird species were found in HS2 and HS3 too. 
The high similarity of  the bird community (0.58) 
was caused in two locations have similar shrubs, 
and understorey is habitat for bird species. Adhi-
kerana (1997) suggested that bird distribution in 

Figure 3. (A) Little Spiderhunter (Arachnothera longirostra), (B) Striped Tit-Babbler (Macronous gularis), 
(C) Bar-winged Prinia (Prinia familiaris), and (D) Ashy Tailordbird (Orthothomus ruficeps).

C D

A B
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an area have a close relationship with each type 
of  habitat. Selection of  bird habitat based on ve-
getation and factors that influence presence of  
bird species in a habitat were caused by selecti-
on results, so habitats were appropriate for bird 
life (Blake & Hoppes, 1986).  The same under-
storey plant in HS2 and HS3 were Alang-alang 
(Imperata cylindrica), Jahean (Alpinia malaccensis), 
Senggani (Melastoma candidum) and Putri Malu 
(Mimosa pudica). The similarity of  open area was 
shrubs and understorey plants, unseparated from 
the increase in canopy opening, it caused bird in-
dividual like open areas. The open canopy could 
result in the rapid growth of  understorey plant 
and habitat for birds bush, so and insensitive to 
disturbances (Arriaga-Weiss et al. 2008; Moradi 
& Mohammed, 2010). Besides that, shrubs and 
understorey plants had very appropriate to the 
needs of  understorey birds (Partasasmita et al., 
2009; Widodo, 2014). Bird species that like the 
open areas i.e. Little Spiderhunter (Arachnothera 
longirostra) (Figure 3A), Striped Tit-Babbler (Mac-
ronous gularis) (Figure 3B), Bar-winged Prinia 
(Prinia familiaris)��������������������������������� (Figure 3C)���������������������, Yellow-bellied Pri-
nia (Prinia flaviventris) and Ashy Tailorbird (Or-
thothomus ruficeps) (Figure 3D) utilizing the area 
for activities (MacKinnon et al., 2010).

The community similarity between two lo-
cations with HS1 was only 9.98% (Figure ���������4��������). Thir-
teen bird species were recorded only in HS1 and 
not found in two locations. The low community 
similarity was caused by different composition 
and vegetation structure. Some studies showed 
the composition and vegetation structure affected 
the diversity of  bird species (Aleixo, 1999; Chettri 
et al������������������������������������������  .�����������������������������������������  ,����������������������������������������   2005; Garcia & Martinez���������������� ,���������������  2012). Vegeta-

tion condition in HS1 were trees of   15-20 m in 
height, and canopy dense, and the little open area 
was overgrown shrubs, when the observation was 
conducted,  many birds activity was seen in the 
upper canopy tree. One characteristic of  species 
that like this condition, only in HS1 was Dark-
throated Oriole (Oriolus xanthonotus). It was acti-
ve in the upper canopy trees (MacKinnon et al., 
2010).

Table 4. Similarity index bird species based on 
Jaccard similarity index (ISj).

Similarity index bird 
species

HS 1 HS 2 HS3

HS1 1 0.34 0.31

HS2 1 0.58

HS3 1
Description: HS1 (logged forest 1974), HS2 
(logged forest 1989/1990) and HS3 (full logged 
forest 1989/1990)

Vegetation structure influences the com-
position distribution of  birds in each habitat. All 
types of  vegetation structures were dominated 
by insectivorous birds because insects were con-
tinuously available while fruit and nectar were 
influenced by seasons. Insect abundance is stable 
if  compared to the abundance of  fruit and nectar 
(Wong, 1986). Also, plants were bloomed at the 
time of  research, so insects wheedled to come on 
flowers. Insectivorous bird domination were also 
found on bird communities in Sumatera (Nova-
rino et al., 2008; Fujita et al., 2014), Java (Sodhi 
et al., 2005; Rahayuningsih et al., 2010), Wong, 
1986; Lambert & Collar�����������������������,���������������������� 2002; Posa�����������,���������� 2011; Az-

Figure 4. Dendrogram of  similarity index bird species at three locations (I: HS1, II: HS2, and III: 
HS3) in Seblat Nature Recreation Park, North Bengkulu, Bengkulu.

9.98%

58.75%
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man et al., 2011) and Sulawesi (Waltert et al., 
2005).

The height diversity of  bird species in Seb-
lat Nature Recreation Park indicated that SNRP 
area had a high conservation value if  managed 
properly, and if  conserved wisely. Monitoring 
bird community needs to be done sustainably 
from each location. The participant of  local go-
vernment and managers of  Seblat Nature Rec-
reation Park were improved via socialization to 
people from surrounding area, about importance 
of  vegetation for wildlife, especially bird life in 
Seblat Nature Recreation Park, North Bengkulu, 
Bengkulu.

CONCLUSION

Different vegetation structures affected 
diversity, richness, bird species relative abundan-
ce, and bird community similarity at HS1 (log-
ged forest 1974), HS2 (logged forest 1989/1990) 
and HS3 (full logged forest 1989/1990) in Seblat 
Nature Recreation Park (SNRP). Logged forest 
in 1989/1990 (HS2) showed the highest diversi-
ty and richness than that of  logged forest 1974 
(HS1) and fully logged forest 1989/199 (HS3). 
The Pycnonotidae (bulbuls) was a group that do-
minated all sites. The highest abundance of  spe-
cies in HS1 was Emerald Dove (Chalcophaps indi-
ca) while HS2 and HS3 were Slender-billed Crow 
(Corvus enca). The bird community similarity was 
highest in HS2 and HS3 (ISj = 0.58).
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