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ABSTRACT

In Malaysia, forest fragmentation has become a great concern as it causes
environmental degradation. Forest fragmentation occurs when original large and
continuous forest is divided into small patches of forest. Forest fragmentation
affects the forest fauna diversity. This study was conducted to investigate the
species richness and abundance of the forest birds within four fragmented
forests in Selangor. The four fragmented forest reserves were located within
urban landscape, these study sites were Sungai Lalang Forest Reserve (SLFR),
Ayer Hitam Forest Reserve (AHFR), Bukit Cerakah Forest Reserve (BCFR) and
Bangi Forest Reserve (BFR). Point transect survey was used as a method for
this study. Thirty sampling points were prepared for all study sites. One-way
ANOVA was used to compare the abundance and richness of forest bird species
among study sites. The BFR was recorded as the highest species richness
compared to other sites. The highest bird abundance was recorded at AHFR
compared to the other fragmented forests. This result is somewhat contradictory
with previous studies which suggested large forest supports a high number of
bird abundance and species richness. Similarity Percentage analysis (SIMPER)
was used to determine the species composition within each forest patches. The
contributions from this study were to update the biodiversity information within
each forest patch and made a management recommendation for stakeholder to
protect the biodiversity.



ABSTRAK

Di Malaysia, pemecahan hutan telah menjadi kebimbangan besar yang
menyebabkan kemusnahan alam sekitar. Pemecahan hutan berlaku apabila
hutan besar dibahagikan kepada bahagian-bahagian hutan yang kecil.
Pemecahan hutan memberi kesan kepada kepelbagaian fauna hutan. Kajian ini
dijalankan untuk menyiasat kekayaan dan kelimpahan spesies burung hutan
dalam empat hutan berpecah-belah di Selangor. Rizab hutan yang berpecah
belah yang terletak dalam landskap bandar terpilih sebagai tapak kajian ialah
Hutan Simpan Sungai Lalang (SLFR), Hutan Simpan Ayer Hitam (AHFR), Hutan
Simpan Bukit Cerakah (BCFR) dan Hutan Simpan Bangi (BFR). Kaedah transek
titik digunakan sebagai kaedah untuk menjalankan kajian ini. Tiga puluh
pensampelan disediakan untuk semua tapak kajian. Satu arah ANOVA
digunakan untuk membandingkan kelimpahan dan kekayaan spesies burung
hutan di setiap tapak kajian. BFR telah direkodkan sebagai hutan yang
mempunyai kekayaan spesies burung hutan yang paling banyak berbanding
dengan tapak lain. Sementara itu, kelimpahan spesies burung hutan tertinggi
dicatatkan di AHFR berbanding dengan hutan berpecah yang lain. Hasil ini agak
bertentangan dengan kajian terdahulu yang mengatakan saiz hutan yang besar
akan menyokong kelimpahan dan kekayaan spesies burung yang banyak.
SIMPER analisis digunakan untuk menentukan komposisi spesies burung di
setiap hutan. Sumbangan daripada kajian ini ialah untuk mengemaskini
maklumat mengenai biodiversiti di setiap hutan dan membuat cadangan
pengurusan kepada pihak yang bertanggungjawab untuk melindungi biodiversiti
di setiap hutan.
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CHAPTER 1

INTRODUCTION

1.1. General Background

Forest fragmentation occur as forest is divided into a small patches which
separated by development purposed. According to Rusak (2003), forest
fragmentation occurs when large area of forest divided into smaller block for
roads, agriculture, urbanization, or other development. This process intrudes the
function of forest as a habitat for many plant and animal species. As well, it
reduces the forest’s effectiveness in order to play their roles in other functions,
such as water and air purification. Fragmentation not only reduces the area as
forest but also affects other biophysical aspects of the forest, such as forest
structure, temperature, moisture and light regimes. It disturbs the habitat to

which all forest animals and plants have been adapted over millennia.

FRAGMENTATION &

Figure 1.1: show how forest fragmentation occurs.



Forest fragmentation can give negative effect on environment and difficult to be
restored, especially when associated with human development. When habitat is
reduced to smaller and smaller patches, there will be less in diversity of habitat
type. A reduced amount of habitat supports correspondingly smaller populations
of wildlife, as well as fewer species. Debinski & Holt (2000) state that smaller
patch of forest generally contain fewer species than larger patch. This fact can
be support by saying that small patch can lead to population decline (Bender et
al., 1998). Small patch may limit in resources (Zanette et al., 2000). When a
habitat is fragmented, the amount of edge habitat increases by reducing interior
habitat. As well as, it increasing the number of species that dependent on edge
habitat and reducing the species dependent on interior habitat. Edge habitat
gives greater influence by an increase in predator and invasive species, a
reduction in biodiversity, and the degradation of vegetation (Lee, Kim, Choi, &
Oh, 2010). Highly fragmented forests complicating interior forest species to find
the food, cover, or reproduction needs. Predator and invasive species can find
their requirements more easily in edge habitats. Woodland size is also important
to be concern because smaller forests usually support a lower diversity of forest-
dwelling species in which this species need large forest area to breed
successfully and proportionally fewer numbers of each species due to edge
effects. Woodland-dependent bird species, even though they are found in
nearby woodland areas, often avoid smaller fragments (Rusak, 2003). Rusak
(2003) states that patches of 200 hectares are considered the minimum size for
a forest ecosystem to recover from disturbance events such as wind-throw, fires,

or insect and disease infestations.



As a habitat becomes fragmented, patches become separated from one another
by relatively inhospitable terrain. Wildlife attempting to cross between patches
becomes temporarily vulnerable to predators, harsh environmental conditions, or
simply to starvation (Rusak, 2003). Forest fragmentation gives unfavorable
situation both plant and animal populations because they become isolated within
a patch when surrounding patches of habitat are destroyed. It leads to difficulty
of migration or movement of those species. This effect on population to be
decline due to inbreeding, swings in numbers due to over-exploitation of habitat,
and sudden removal from the patch due to disturbances such as fire, wind
damage, or insect or disease infestations. Wildlife should be able to move freely
from one forest patch to another. This movement allows for interbreeding,
flowing of genetic materials within populations and ensuring that suitable
habitats can be filled. In a fragmented forest landscape, large distances between
woodlots may prevent this movement and are an impediment for migrating

wildlife.

1.2. Problem statements

Urban forest can be described as a system of plant and animal communities, or
as the woody and associated vegetation in and around human settlement areas.
Miller (1997) define urban forest as all woody and associated vegetation in and
around dense human colony, range from small communities in rural settings to
capital city. Many of these studies found that urban development decreased bird

diversity, composition, and richness; and increased density and biomass (Chace
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& Walsh, 2006). The population of birds in urban forest indicated that these
areas have low in number of species compared to rural habitat. They are also
examples of extreme anthropogenic landscape transformations, with the great
proportion of artificial and impermeable surfaces, the altered and maintained
flora, high human densities and vast amount of garbage having significant
impacts on biodiversity and ecosystems (Pickett et al. 2011). So from here, is
the patch area affects species richness and abundance of birds? How patch

area affects species richness, abundance and composition in forest patches?

1.3. Objectives
The objectives of this study were:
i. To determine the species richness and abundance of birds among
different forest patches.
ii.  To compare bird species richness and abundance among different forest
patches.

iii.  To determine the species composition for each forest patch.



1.4. Hypothesis
From this research, three hypotheses were constructed which are:
o Forest bird species richness was predicted to be greater in the largest
patch compared to smaller patches.
e Abundance of forest bird species was predicted to be greater in the
largest patch compared to smaller patches
e Species compositions in smaller patches is less diverse compared to the

largest patch.
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