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Over the last several decades, a large tract of forests in the tropics had been
converted into oil palm cultivations (either plantations or smallholdings). The
expansion of such cultivation is recognized as one of the major causes of a
rapid decline in fauna biodiversity in the tropics. In contrast to large-scale
plantations, oil palm smallholdings may support greater levels of biodiversity
through the implementation of intercropping practices. To date, the
assemblages of nocturnal birds and their response toward environmental
factors in oil palm smallholdings still remain unclear. Hence, this study
estimated the density of nocturnal bird species as well as examined the effects
of local-level and landscape-level variables on the composition of nocturnal bird
species in oil palm smallholdings in Peninsular Malaysia. A total of 1,408
individuals of 11 nocturnal bird species (i.e. nine owl and two nightjar species)
were recorded from 90 sampling points spaced more than 800 m apart. The
density of Spotted Wood Owl (Strix seloputo) was seven individuals per 100
ha, followed by Sunda Scops Owl (Otus lempiji) with 15 individuals for every
100 ha, Common Barn Owl (Tyto alba) with five individuals per 100 ha and
Large-tailed Nightjar (Caprimulgus macrurus) with seven to eight individuals for
every 10 ha. Biota and/or Environment Matching Analyses (BEST) indicated
four predictor variables, i.e. three local variables (crop richness, widths of roads
and trenches) and one landscape variables (distance to the nearest road)
significantly influenced the community assemblages of nocturnal bird species in
the smallholdings. Generalized Linear Models (GLMs) indicated seven
predictor variables (i.e. four local variables; height of oil palms, number of oil
palms, width of the roads and trenches, and three landscape variables; number
of settlements per 100 meter radius, distance to the nearest forest and
settlement) significantly influenced the abundances of certain nocturnal
species. this study demonstrated that the composition and abundance of
nocturnal birds in oil palm smallholdings were influenced by both local and
landscape-level variables. This not only improved our understanding on habitat
preference of the little known nocturnal birds in Malaysia but also supports that
habitat complexity in cultivated areas may aid in biodiversity conservation, at
least for nocturnal birds.
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Sejak beberapa dekad yang lalu, sebahagian besar hutan di kawasan tropika
telah ditukar kepada tanaman kelapa sawit (sama ada dalam bentuk ladang
atau kebun kecil). Pertambahan tanaman ini secara mendada telah
dikenalpasti sebagai salah satu punca utama penurunan secara kritikal
biodiversiti fauna di kawasan tropika. Berbeza dengan ladang berskala besar,
kebun kecil kelapa sawit dapat menyokong tahap biodiversiti yang lebih tinggi
melalui pelaksanaan amalan selingan. Sehingga kini, respon burung malam
dengan faktor persekitaran di kawasan kebun kelapa sawit masih lagi tidak
jelas. Sehubungan itu, kajian ini telah menganggarkan kepadatan spesies
burung malam dan juga meninjau kesan-kesan pembolehubah peringkat
tempatan dan peringkat landskap kepada komposisi spesies burung malam di
kebun kelapa sawit di Semenanjung Malaysia. Sejumlah 1,408 individu
daripada 11 spesies burung malam (iaitu daripada sembilan spesies burung
hantu dan dua spesies burung tukang) telah dicatatkan dari 90 titik
persampelan yang dijarakkan lebih daripada 800 m. Kepadatan Burung Hantu
Carik Kafan (Strix seloputo) telah dianggarkan sebanyak tujuh individu setiap
100 hektar. Ini diikuti dengan Burung Pungguk Celapuk Reban (Otus lempiji)
sebanyak 15 individu bagi setiap 100 hektar, Burung Hantu Jelapang (Tyto
alba) sebanyak lima individu setiap 100 hektar dan Burung Tukang Malas
(Caprimulgus macrurus) sebanyak tujuh hingga lapan individu bagi setiap 10
hektar. Analisa Biota and/or Environment Matching Analyses (BEST)
menunjukkan empat pembolehubah peramal, iaitu tiga pembolehubah
tempatan (kekayaan tanaman, lebar jalan dan parit) dan satu pembolehubah
landskap (jarak ke jalan utama yang terdekat) mempengaruhi secara ketara ke
atas komuniti burung malam di kebun kecil. Analisa Generalized Linear Model
(GLM) pula menunjukkan tujuh pembolehubah peramal (iaitu empat
pembolehubah tempatan; ketinggian kelapa sawit, bilangan kelapa sawit, lebar
jalan dan parit, dan tiga pembolehubah landskap; bilangan penempatan bagi
setiap 100 m radius, jarak hutan dan penempatan terdekat) dengan ketara
mempengaruhi kelimpahan spesies burung malam tertentu. Kajian ini
menunjukkan bahawa komposisi dan kelimpahan burung malam di kebun
kelapa sawit dipengaruhi oleh kedua-dua pembolehubah tempatan dan



landskap. Ini bukan sahaja mempertingkatkan pemahaman kita terhadap
pemilihan habitat burung malam yang kurang diketahui di Malaysia tetapi juga
menyokong bahawa habitat kawasan tanaman yang kompleks boleh
membantu dalam pemuliharaan biodiversiti, iaitu sekurang-kurangnya untuk
burung malam.
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CHAPTER1
INTRODUCTION
1.1 General Background

Originally from West and Central Africa, oil palms (Elaeis guineensis) have
been planted on a vast scale throughout many developing countries in humid
tropical regions (Corley & Tinker, 2003; Wakker et al., 2004; Fitzherbert et al.,
2008; Koh & Wilcove, 2007; 2008; Tan et al., 2009). Triacylglycerol (‘palm oil’)
derived from oil palms is a main ingredient for a huge variety of edible,
cosmetic and industrial products in the market (Pearce, 2008), as well as
biofuel (Koh & Ghazoul, 2008) and it has become a major component of the
national economy in many developing countries (e.g., Brazil, Malaysia and
Indonesia) (Shuit et al., 2009; Koh & Wilcove, 2008). In Southeast Asia,
millions of hectares of forested land have been converted to oil palm cultivation
over the last few decades (Koh & Wilcove, 2007; Groom et al., 2008).

Malaysia and Indonesia are the leading countries in the global palm oil trade
(Poku, 2002; FAO, 2015). By 2005, the two countries accounted for about 83%
of the world’s palm oil production and dominated 89% of the global exports of
palm oil (Brown et al., 2005). Currently, Malaysia alone contributes about 39%
of global palm oil production and 44% of the world exports (MPOC, 2012). By
year 2012, oil palm cultivation makes up 77% of the total agricultural areas in
Malaysia covering about 15% of the total land area of the country (MPOB,
2012). In Malaysia, there are two main types of oil palm management, namely
plantations and smallholdings. Plantations involve industrial scale monoculture
planting systems of typically more than 500 ha per estate, which are managed
mostly by privately owned, listed companies or government linked corporations.
On the other hand, smallholdings are owned by local farmers who practice
small-scale agriculture involving intercropping with other cultivated plants,
within an area sometimes as little as 5 ha (Ismail et al., 2003; Azhar et al.,
2011, Jambari et al., 2012).

Undeniably, the existence of this monoculture landscape has altered the
biological communities that were present before cultivation was established.
Yet, in spite of rigorous agricultural management, even homogeneously
structured, large-scale oil palm plantations have been shown to serve as



habitats for some fauna species (Azhar et al., 2011; Jambari et al., 2012).
Despite the number of species found in oil palm cultivation being far below that
those in natural forests, oil palm cultivation supports certain species of birds
(Koh, 2008a; Azhar et al., 2011; Jambari et al.,, 2012; Azhar et al., 2014a),
mammals (Azhar et al., 2014b) and insects (Krooss & Schaefer, 1998; Koh,
2008a; Turner & Foster, 2008; Wickramasinghe et al., 2004). Such findings
indicate the possibility of cultivated areas functioning either as a main or a
complementary habitat for species which are able to adapt to such an
environment.

Nocturnal birds such as owls were found out to be associated with this
complementary habitat and seem to have benefited from such open landscape.
In Malaysia, there are three major families of nocturnal birds, i.e. owls (from the
family of Strigidae and Tytonidae), Nightjars (from the family of Caprimulgidae),
and frogmouths (from the family of Podargidae). In terms of protection status,
most nocturnal bird species in Malaysia have been listed as totally protected.
Nocturnal birds are listed under second schedule in Section 3 of the Wildlife
Conservation Act 2010 under the jurisdiction of the Department of Wildlife and
National Parks (PERHILITAN) for Peninsular Malaysia, second schedule in
Section 2 of the Wildlife Conservation Enactment 1997 under the jurisdiction of
the Sabah Wildlife Department (SWD) for Sabah and first Schedule in Section
2(1) under the Sarawak Wildlife Protection Ordinance 1998 under the
jurisdiction of the Forest Department Sarawak (FDS) for Sarawak.

1.2 Problem Statement

Habitat features of the oil palm agro-ecosystem give its nocturnal avifauna
special interest. An abundant year-round oil-rich crop can attract many rodents:
squirrels by day are replaced by high population densities of various native rats
as well as shrews and tree-shrews by night (Wood, 1968; Medway, 1983).
Opportunities for predatory birds, however, are constrained by the scarcity of
nest sites (oil palms containing no cavities suitable for hole-nesting owls), the
continuous canopy of palm fronds (that may interfere with typical foraging
methods), and risks from management practices such as rodent poisoning.

Previous studies in Malaysian oil palm plantations have suggested that
Common Barn-owls (Tyfo alba) may provide biological control of rats in oil palm
plantations (Lenton, 1984; Hafidzi et al., 2003; Puan et al., 2012; Puan, 2013).
Besides Common Barn-owl, oil palm plantations routinely serve as a habitat for
several other owls, i.e. Spotted Wood-ow! (Strix seluputo) and Sunda Scops-
owl (Otus lempijiy (Puan, 2013), and a study conducted in oil palm
smallholdings in Malaysia recorded several nocturnal bird species that are
more typically associated with forest habitats (i.e. Brown Wood-owl (Strix
leptogrammica) and Dusky Eagle-owl (Bubo coromandus) (Atikah et al., 2013).

This inevitably raises questions about nocturnal avian community structure, the
relative importance of predators and insectivores, the significance of oil palm
as supplemental habitat for otherwise forest-dependent species, and the
effects of landscape scale differences such as distance from forest. Other than
food availability (Atikah et al., 2013), local-level and landscape-level habitat
structure are expected to influence the composition of nocturnal birds



particularly in smallholdings that practiced intercropping. Both local-level and
landscape-level structure found in smallholdings are different from those of
large-scale plantations. Hence, this study examined the effects of local-level
and landscape-level variables on the composition and abundances of nocturnal
bird species in oil palm smallholdings in Peninsular Malaysia. Species
composition and their response to the surrounding environmental factors
including local-level or landscapes-level variables are important to both
management and conservation of nocturnal birds in Malaysia.

1.3 Objectives

The main objective of this study was to assess the assemblages of nocturnal
birds in oil palm smallholdings in Peninsular Malaysia. The specific objectives
of this study were:-

(1) To determine the density of nocturnal birds in the oil palm
smallholdings using distance sampling, and

(2) To examine the influence of local-level and landscape-level
variables on the community assemblage and the abundances on
nocturnal birds at species level.
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