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ABSTRACT 

Forest conversion for agricultural expansion is among the major driver of 
biodiversity losses worldwide. Agricultural land use, however, may have different 
impacts on overall biodiversity especially insects. Understanding landscape 
heterogeneity between monoculture and polyculture systems can improve 
conservation of insect biodiversity in agricultural plantations. The present study 
compared terrestrial insect abundance and order richness between polyculture 
orchard, monoculture rubber and monoculture oil palm plantations. The study 
was carried out in Kampung Sungai Lalah, Pedas, Negeri Sembilan from January 
to February 2018. Terrestrial insects were sampled using pitfall traps at all 
agricultural landscapes (total sampling point = 45). In overall, the study recorded 
2555 individuals belonging to 10 insect orders. Polyculture orchard recorded 
greater insect abundance and order richness followed by monoculture oil palm 
and monoculture rubber plantations.  Polyculture orchard also showed greater 
vegetation cover and relative humidity. In addition, Dermaptera and Homoptera 
were also recorded in polyculture orchard and monoculture oil palm plantations. 
The findings from this study indicate that polyculture systems can support greater 
insect abundance and diversity due to complex vegetation structure and higher 
humidity. Local diversity of plants and insects also represent improved ecosystem 
services such as decomposition rates. The findings suggest that agricultural 
management should prioritize polyculture systems to improve insects 
conservation and ecosystems services. 
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ABSTRAK 

Pembukaan hutan untuk pertanian adalah penyebab utama kemerosotan 
biodiversiti di muka bumi ini. Penggunaan pertanian mempunyai impak terhadap 
biodiversiti terutamanya serangga. Pemahaman mengenai kualiti landskap 
antara sistem monokultur dan polikultur boleh meningkatkan penjagaan terhadap 
biodiversiti serangga pada penanaman pertanian. Kajian ini membandingkan 
kepelbagaian dan kekayaan order serangga darat antara polikultur kebun, 
monokultur getah dan monokultur ladang kelapa sawit. Penyelidikan dibuat di 
Kampung Sungai Lalah, Pedas, Negeri Sembilan daripada Januari ke Febuari 
2018. Serangga darat diambil sampel menggunakan perangkap lubang pada 
semua landskap pertanian (jumlah sampel = 45). Keseluruhannya, kajian ini 
merekodkan 2555 bilangan serangga daripada 10 kekayaan order. Polikultur 
kebun merekodkan kepelbagaian dan kekayaan order serangga yang paling baik 
dan diikuti oleh monokultur kelapa sawit dan monokultur getah. Polikultur kebun 
juga menunjukkan vegetasi dan kelembapan relatif yang paling baik. Sebagai 
tambahan, Dermaptera dan Homoptera direkodkan di polikultur kebun dan 
monokultur ladang kelapa sawit. Penyelidikan ini menunjukkan sistem polikultur 
boleh menyokong kepelbagaian serangga dengan struktur vegetasi yang 
pelbagai dan kelembapan yang tinggi. Tumbuhan tempatan dan serangga 
membantu perkhidmatan ekosistem  seperti penghuraian. Kajian ini 
menyarankan pengurusan pertanian seharusnya mengutamakan sistem 
polikultur untuk meningkatkan konservasi serangga dan perkhidmatan ekosistem.  
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CHAPTER 1 

INTRODUCTION 

 

1.0      Background of Study 
 

Tropical deforestation continues to rise at an alarming rate worldwide (FAO 

2015).  However, the net loss of forest area has reduced between 2000 to 2010 

due to increase global effort in reforestation and afforestation (Achard et al., 

2002). The major drivers of tropical deforestation are mainly due to forest 

conversion into agricultural land use for agricultural products. Agricultural 

products such as palm oil ensures food security and is a potential source of 

renewable energy (Sunderland et al., 2017). In Malaysia alone, at least 1,040,000 

ha of forest were converted to oil palm from 1990 to 2005 (Wilcove & Koh, 2010). 

Due to this, tropical forest conversion into oil palm plantations has become one of 

the major concerns for biodiversity declines. However, agricultural management 

and practices can be improved to ensure biodiversity conservation as suggested 

by (Foster et al., 2011) In the study, they suggested that agricultural landscape 

must contain forest reserves as these ecosystem can conserve forest community 

and maintain ecosystem functioning. Besides that, retaining forest remnants can 

provide refuge for forest-dependent species that would not be able to survive in 

agricultural landscape (Edwards et al., 2010). 

 

Previous studies has shown that the decline in local biodiversity are mainly due to 

intensification of agricultural management as seen in monoculture systems 
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(Bengtsson et al., 2005). Local species diversity may increased with 

environmental friendly farming practices but this is highly dependent on the 

surrounding area of the landscape (Weibull et al., 2003) The ecological process 

within an ecosystem may influence local species assemblages due to interactions 

between different environmental variables (Tscharntke et al. 2005). Land use 

effects are represented by two categories; landscape and habitat heterogeneity 

(Weibull et al., 2003), which is influenced by the presence of natural habitat 

(Schmidt, 2005). Thus, difference in local species assemblages is mostly 

influenced by the local environment factor at the landscape level (Schweiger et al 

2005). 

 

Tropical rain forest provides refuge for various insect communities. Forest 

degradation from logging activities and conversion into agriculture land are 

among the major factor that contributes to population decline of tropical insect 

species (Sodhi et al. 2010). Insects perform various ecological functions in 

ecosystem services that include pollination, predation and decomposition (Zhang 

et al., 2007). Thus, forest degradation may interrupt ecosystem services due to 

loss of important forest insect species (Didham et al 1996). However, there are 

insect species that dominate agricultural habitats due to its open area 

characteristics (Liow et al., 2001).  

 

Even though, habitat heterogeneity in agricultural land is lower compared to 

forest area, agricultural land still support few insect communities for nesting and 

food resources.. Insects can become an important ecological indicator to 
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measure biodiversity friendly practices in agricultural landscapes as seen in many 

terrestrial insect community such as beetles (Coleoptera), ants (Hymenoptera), 

termites (Isoptera) and grasshopper (Orthoptera) species  (Bruhl & Eltz, 2010; 

Bazelet & Samways). Terrestrial insect adaptation to their surrounding depends 

on the environmental variables such as microclimate, soil characteristics and the 

type of vegetation (Fattorini and Salvati 1999). Some beetle species also 

depends on flouristic composition as they feed on plant leaves and nectar 

(Cooter 1991). Terrestrial insects is an important agent for ecosystem services as 

they can improve soil characteristics through soil mixing that support better 

nutrient cycling for plant growth as seen in dung beetles (Davis & Philips, 2005) 

termites (Donovan et al., 2001) and ground-dwelling ants (Bruhl & Eltz, 2010). 

 

 

1.1 Problem Statement 
 

Land conversion from tropical forest area into agriculture landscape has caused a 

significant loss of insect biodiversity specifically terrestrial insect community 

(Groc et al., 2017). In spite of their importance to improved soil stability, to 

investigate the effects of land used changes on terrestrial insect is still scarce. 

Terrestrial insect community can become an important ecological indicator to 

compare agricultural management and practices that has the potential to support 

biodiversity conservation.   

 

 

© C
OPYRIG

HT U
PM
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1.2 Justification  
 

Terrestrial insects represent an ideal model organism to assess different 

agricultural systems that is biodiversity friendly. Greater habitat heterogeneity is 

clearly illustrated in polyculture systems due to complex vegetation structure 

compared to monoculture systems (Ghazali et al., 2016).  However, different 

monoculture plantations such as oil palm and rubber plantations may support 

different terrestrial insect community. The present study will provide more 

information regarding terrestrial insect community between monoculture and 

polyculture systems. The results will highlight the importance of terrestrial insect 

for ecosystems services in agricultural landscapes. 

 

 

1.3 Research Objectives 
 

The present study set out to determine terrestrial insect species composition and 

distribution between three different agricultural landscapes.  .The specific 

objective is to compare terrestrial insect species richness and abundance 

between monoculture (oil palm and rubber plantations) and polyculture (fruit 

orchard) systems. To achieve this, the present study ask the following questions;  

(i) Is there any changes in terrestrial insect community between monoculture and 

polyculture systems and (ii) how changes in vegetation structure influence 

terrestrial insect species richness and abundance. 
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