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ABSTRACT

The understanding of the relationship between avian community structure and
environmental/ecological change has become the priority for biodiversity conservation
processes and predicting the environmental health. Microhabitat change due to logging
is one of the components that affects the species composition in the forest understorey.
Forest regeneration allows the recovery of understorey bird species to almost as
unlogged forest. However, the process generally will take a long period. The aim of this
study is to document diversity and composition of understorey bird species inhabiting
two forests of about 30 and 50 years after logging. Mist-netting technique was applied
in both study areas during twelve visits from January to December 2007. A total of
1423 birds, belonging to 108 species (24 families) were trapped. Of this, 1043
individuals (from 100 species and 24 families) were recorded in the 30 years-old forest
and 380 individuals (from 54 species and 15 families) were trapped in the 50 years-old
regenerated forest. Species similarity between both regenerated forests was less than
50%. The family Pycnonotidae and Nectariniidae formed considerable proportion
(>50%) of total species captured in both areas. Several primary forest babblers such as
Short-tailed Babbler (Malacocincla malaccensis) and Black capped Babbler
(Pollerneum capistratum) was abundantly caught and had successfully recolonized both
forests. This could be due to the presence of undisturbed forest patches that was left
untouched during logging activity and the restoration/regeneration process to a well
develop canopy and sparse ground cover. Although considered as species that is
sensitive to disturbance, several species of woodpeckers were also recorded in both
regenerated forests. Some upper strata specialist such as Black and Yellow Broadbill
(Eurylaimus ochromalus), Dark throated Oriole (Oriolus xanthonotus) and Crested Jay

(Platylophus galericulatus) were captured by mist-nets indicating that the birds were



foraging at lower strata, perhaps due to more food resources at lower strata. The
presence of 23 nearly threatened species and two vulnerable species (Brown chested
Jungle Flycatcher, Rhinomyias brunneata and Blue banded Kingfisher, Alcedo
euryzona) in both study areas indicates that the reserves possess valuable resources for
survival of critical species even after original forest structure was disturbed by logging

activity.



ABSTRAK

Memahami perhubungan antara struktur komuniti burung dan perubahan alam
sekitar/ekologi telah menjadi keutamaan dalam proses pemuliharaan biodiversiti dan
dalam meramalkan kesihatan alam sekitar. Perubahan habitat mikro disebabkan oleh
aktiviti pembalakan merupakan komponen yang mempengaruhi komposisi spesies
burung bawah kanopi hutan. Sesaran hutan mengikut masa membenarkan pemulihan
spesies burung menyamai spesies yang mendiami hutan asli yang tidak dibalak
namun mengambil masa yang agak lama. Tujuan utama kajian ini adalah untuk
merekodkan diversiti dan komposisi spesies burung bawah kanopi yang mendiami
dua hutan iaitu 30 dan 50 tahun selepas dibalak. Teknik jaring kabut telah digunakan
di kedua-dua kawasan kajian untuk merekodkan diversiti burung dalam dua belas
lawatan dari Januari hingga Disember 2007. Sejumlah 1432 ekor burung tergolong
ke dalam 108 spesies (24 famili) telah ditangkap. Daripada jumlah tersebut, 1043
individu ( daripada 120 spesies dan 24 famili) telah direkodkan di hutan 30 tahun
selepas dibalak dan sebanyak 380 individu (daripada 54 spesies dan 15 famili) pula
ditangkap di hutan 50 tahun selepas dibalak. Nilai kesamaan spesies burung bagi
kedua-dua hutan kajian adalah kurang daripada 50%. Spesies burung dari famili
Pycnonotidae dan Nectariniidae adalah yang paling banyak ditangkap dikedua-dua
hutan (>50%). Beberapa spesies burung hutan primer seperti Rimba ekor pendek
(Trichastoma malaccense) dan Rimba kepala hitam (Pellorneum capistratum) juga
banyak ditangkap dan telah berjaya menguasai kedua-dua hutan. Ini kemungkinan
disebabkan kehadiran kawasan hutan yang tidak diganggu atau kawasan yang
mengalami gangguan yang minima semasa aktiviti pembalakan berserta dengan
pemulihan hutan kepada pembentukan kanopi dan lantai hutan yang mempunyai

vegetasi yang minima. Walaupun dianggap spesies yang sensitif terhadap gangguan,



beberapa spesies belatuk juga direkodkan di kedua-dua kawasan kajian. Beberapa
spesies yang biasanya mendiami strata atasan seperti Takau kasturi (Eurylaimus
ochromalus), Burung kunyit bercoreng (Oriolus xanthonotus) dan Burung menjerit
(Platylophus galericulatus) juga telah ditangkap menggunakan jaring kabut,
menunjukkan spesies tersebut menggunakan lapisan strata bawahan untuk mencari
makanan. Ini kemungkinan disebabkan terdapat banyak makanan di strata bawahan.
Kehadiran 23 spesies hampir terancam dan dua spesies terancam (Sambar Hutan,
Rhinomyias brunneata and Binti-Binti Besar, Alcedo euryzona) di kedua-dua
kawasan kajian menunjukkan hutan simpan tersebut mempunyai sumber yang masih
bernilai untuk kemandirian species kritikal walaupun selepas mengalami gangguan

teruk dari aktiviti pembalakan.



ACKNOWLEDGEMENTS

Alhamdulillah. . .praise to God that I managed to complete this thesis as it had been a
long journey for me. Behind this successful project there are many people who have

contributed and working together to provide meaningful information.

I thank my supervisor Associate Professor Dr. Rosli bin Ramli for his advice, ideas
and guidance in designing and implementing this project. Under his guidance
(especially in the field and during data gathering), I have become stronger and able
to continue this project/study even though it really tested my patience as it push

me to the limit all the times.

I also thank Protfessor Dato” Dr. Mohd Sofian Azirun (Dean of Faculty of Science)
for his continuous support either in the field or in contributing his knowledge and

guidance to ensure the sampling process goes well.

I also dedicated my thank and appreciation to Professor Dr. Rosli Hashim (Head of
Institute of Biological Sciences) for his generous ideas, support and knowledge in
order to run this project. My thank also goes to him for allowing me and my team

members to stay at PPLUM during the sampling sessions.

Many thanks also goes to Institute of Biological Sciences staffs for logistics support,
especially during travelling, sleeping in camp and staying deep inside the forest.
Special thank is dedicated to Mr. Fadzlee, Mr. Muhaiyidin, Mr. Ngadiran, Mr Haji

Mokhtar, Mr. Anuar, Mr. Izwan, Mr Salleh, and Mr. Rosli Idris.



[ also would like to thank PPLUM stafts for their involvement and cooperation.
This sincere gratitude is dedicated to Mr. Sharani, Mr. Marisi, Mr. Ismaili, Mr.

Husni, Mr. Norliends, Mr. Mat Karim, and Mr. Ahmad Uda.

This project can not be completed without the support from drivers of Institute of
Biological Sciences. Many thank and appreciation to Mr. Azhar, Mr. Nizam, Mr.

Farizwan, Mr. Fauzi and Mr. Zaidee.

I also would like to thank my parents for their prayers, emotional support and
understanding. Their firm belief that I could accomplish anything I set in my mind
was a tremendous asset for me especially during tougher parts of the project and
when being far from them. Finally, I thank my husband, Mr. Azhar Jamil, who had
showed high degree of tolerance and never give up from being a supportive

husband and friend to me.

Thank you to all.

Vi



TABLE OF CONTENTS

ADSIIACT. .. e e i-ii
ADSIIAK. ..o ii-iv
ACKNOWIBAGEMENTS. ..o e e e e V-Vi
IS 0 T U vii-viii
LiSt Of TabIeS. ... e e e e IX-X

1. INTRODUCTION

1.1. Lowland tropical rainforest...........o.veviiie i e e 1
1.2. Forested area in MalaySia. .. .....coc.vveeuiiniie e e e e e 4
1.3. Logging in Peninsular Malaysia............ocouveiiiieini e e 5
1.2.1. The impact of logging on birds............coovi i 7
1.4. Regenerated fOrest..........oviei i 10
1.4.1. Birds studies in regenerated fOrest...........ccoovvviiiiiiiiiiiiiinninnns 13
1.5. Understorey bird assemblages in Peninsular Malaysia..................... 16

2. OBJECTIVES

2.1 IMPOITANCE. .. .ttt e e e e e e e e e e e e 18

3. STUDY AREAS

3.1. The 50 year-old regenerated fOrest..........c.oovveiiiiiineiie e 22
3L General. ... 22
3.1.2. Record of protection StatusS............cvvvevrsiiiieiiniene e e e, 23
3.1.3. Threats and coNsServation iSSUES..........oevviiieiieiiiiiieiieiiee e, 23
3.1.4. Previous StUAIES. .. ...uiei it e 24

3.2. The 30 year-old regenerated fOrest............cooeeiiiiiiiiii i 24
32,1 GENEIAL. ..o 24
3.2.2. Record of protection Status.............coeveeiiiiiiiiiiiei e e e, 25
3.2.3. Threats and coNServation 1SSUES. ........cuevueiiierierieie e e eeana 26

3.2.4. PreVIOUS StUIES . .. . ee et et et e e e e et e e e e 26



4. MATERIALS AND METHODS

A1 MEENOUS. ..o e e e 27
4.1.1. Data COlIECHION. ...t e 27
4.2.Data analysSiS. . ... eu i 30
4.2, CAPLUIE FALE.....eueieieeesieeie sttt 30
4.2.2. Species diversity and richness.............cooviii i, 31
4.2.3. Trophic guild StrUCTUIE. .. ... ouee e e 34
5. RESULTS
5.1. Bird diversity in the 50 year-old and 30 year-old regenerated forest...... 35
S.LLOVerall.....o 35
5.1.2. Bird Capture Per SIte. .. ....ouuieie it e e e e e 40
5.1.3. Diversity analysis... . > |
5.1.4. Comparison between dlver5|ty |nd|ces .................................... 54
5.1.5. Species composition and similarity... U o}
5.2. Space utilization by understorey bird...............cooii i 72
5.2.1.0Verall .. ..o 72
5.3. Trophic guild STrUCLUIE........coviee e e e 75
5.3.1. Feeding guild.......ccoouuiiii i 75
5.3.2. Foraging-feeding quild. ..o 78
5.3.3. Foraging quild.........cooirii i 83
B. DISCUSSION. ...ttt 87
7. CONCLUSION. ...ttt e 106
8. REFERENCES.........ooi it 107-118

9. APPENDICES. ... o e e 119-207



LIST OF FIGURES

3.0-1
5.1-1

5.1-11

Location of study areas in Peninsular Malaysia.

Cumulative frequency of 24 sample size that represents species recorded from
two study areas.

Non-parametric estimator’s curve per sampling effort for 30 and 50 years-old
regenerated forests. Sops refer to the actual number of species accumulation.

Species accumulation curve for bird’s sampling in 30 and 50 years-old
regenerated forests in Peninsular Malaysia.

Frequency of birds caught during the sampling in the 30 and 50 years-old
regenerated forests, in Peninsular Malaysia.

Comparison between indices of species richness and abundance in 50 year-old
forest and 30 year-old forest. Top: Simpson D, Below; Berger-Parker
Dominance.

Plot for Simpson E (Evenness) for both study sites.

Sample-based rarefaction curve displaying bird species richness in each 12
sampling stations within 30 year-old regenerated forest and 50 year-old
regenerated forest, in Peninsular Malaysia. (S1 to S12 representing the sampling
station).

Mean community abundance (number of individual per species) of bird present
in the 30 and 50 years-old regenerated forests.

Dendogram of percentage of bird community similarity inhabiting 30 and 50
years-old regenerated forests, in Peninsular Malaysia.

Dendogram percentage of habitat similarity reflecting the species similarity
caught within the 30 years-old regenerated forest and the 50 years-old
regenerated forest using UPGMA clustering method. Twelve established
sampling stations (S1 to S12) representing various habitat types within both site

Dendogram represented species that differ significantly in relative abundance
between two regenerated forests (Table 5.1-12) and some selected species
representing various feeding guild within 30 years-old regenerated forest. For
feeding guild description refer to Table 5.1-14.

Vi



5.1-12

5.1-13

5.1-14

5.1-15

5.1-16

5.1-17

5.1-18

5.1-19

Dendogram represented species that differ significantly in relative abundance
between two regenerated forests (Table 5.1-12) and some selected species
representing various feeding guild within 50 years-old regenerated forest. For
feeding guild description refer to Table 5.1-14.

Species composition according to space utilization of forest understorey in both
areas (UM = Upper and Middle levels, LG = Lower and Ground levels, UML =
Upper, Middle and Lower levels, MLG = Middle, Lower and Ground levels,
ML = Middle and Lower levels).

Mean proportion for feeding guilds present in the 30 and 50 years-old
regenerated forests, in Peninsular Malaysia

Feeding guild (based on total capture) of the understorey bird community in the
30 and 50 years-old regenerated forests. Generalist group was contributed by
species with diets consists of two or more food sources (Edwards et al. 2009).

Total species and individuals captured based on foraging-feeding guilds of the
understorey bird community in the 30 and 50 years-old regenerated forests, in
Peninsular Malaysia.

Mean proportion (number of individual per species) based on foraging-feeding
guilds of the understorey bird community in 30 and 50 years-old regenerated
forests, in Peninsular Malaysia.

Distribution of species and individuals belong to four foraging techniques
captured in 30 and 50 years-old regenerated forests. Undergrowth refer to
understorey guilds.

Number of individuals per species (mean proportion) of understory bird
community inhabiting 30 and 50 years-old regenerated forests in Peninsular
Malaysia.

viii



LIST OF TABLES

5.1-1

5.1-5

5.1-11

Species richness and abundance recorded in the 30 years-old and the 50
years-old regenerated forest in Peninsular Malaysia in 2007 (listed by
family).

Several most abundant species (*total bird from both study areas).
List of several singletons species caught in both study areas.

Capture success, number of captured species and individuals in the 30 and the
50 years-old regenerated forest. N = captured species, I = captured
individuals, H = Netting hours and I/H = captured rate per hour.

Species richness estimation by nonparametric for 30 and 50 years-old
regenerated forests. Numbers in parentheses indicate sampling efficiency.
MMMeans refer to Michaelis-Menten.

A normal distribution test indicated species community caught during the
sampling in the 30 and 50 years-old regenerated forests was not normally
distributed.

Most abundant bird species caught in 30 years-old regenerated forest
(minimum number listed is 12 individuals). Number of individuals is
followed by percentage of individuals in parentheses.

Most abundant bird species caught in 50 years-old regenerated forest
(minimum number listed is 12 individuals). Number of individuals is
followed by percentage of individuals in parentheses.

Diversity values of cumulative sampling in both study sites given by various
diversity indices.

Species diversity in each of 12 sampling station in the 30 year-old and the 50
year-old regenerated forest in Peninsular Malaysia. Values highlighted in
bold indicated the highest index among the 12 sampling stations.

Species differ significantly in relative abundance between the 30 and 50
years-old regenerated forests. O = observed abundance (total bird captured),
E = expected abundance and y° = Chi-square at p<0.05.



5.1-12

5.1-13

5.1-14

Total number of species and individual and number of individuals per
species belonging to each feeding guild present in 30 years-old regenerated
forest and 50 years-old regenerated forest in Peninsular Malaysia.

Total number species and individual of understorey birds census belonging to
each foraging-feeding guild in 30 years-old regenerated forest and the 50
years-old regenerated forest in Peninsular Malaysia. Feeding guild
classification following Wells (1988) and Johns (1989).

Number of individuals per species belong to each feeding guild present in 30
and 50 years-old regenerated forests in Peninsular Malaysia.

List of understorey bird present in primary forest reserve conducted by
previous and current studies in Peninsular Malaysia.

List of 16 species of woodpeckers recorded in primary and regenerated
forests in Peninsular Malaysia. The occurrence of species in three primary
forests and 40 years-old regenerated forest was carried out by other
researchers.

Distribution of selected bird guild of birds inhabiting regenerated forests
(current study) and primary forest (previous studies).



