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ABSTRACT 

A research was conducted to determine the sesquioxide properties and charge 
characteristics in secondary forest and agriculture land (oil palm and rubber 
plantation) of Universiti Putra Malaysia (UPM), Bintulu Campus Sarawak. Six 
subplots were established in a 20 m x 20 m plot and soil sampling of different 
depth were carried out for topsoil (0 cm – 15 cm) and subsoil (15 cm – 30 cm). 
The charge characteristics of the three different soils were determined by the 
Point of Zero Charge Effect (PZSE). The soil samples were prepared for seven 
sets of different HCl concentration. The pH value before and after NaCl were 
added was recorded. The sesquioxide properties in the soil were extracted using 
method dithionate and oxalate extractable Al and Fe. The concentration of Al and 
Fe were determined by using atomic absorption spectroscopy (AAS). For charge 
characteristics, the result shows that there were significant difference value 
among the sites with the highest mean of 3.193 ± 0.234 in secondary forest. This 
was because, the soil in secondary forest development activity was higher 
compared to oil palm and rubber plantation due to the richness of organic matter 
in the topsoil. The sesquioxides properties results showed that there were no 
significant difference between the three different land uses that indicated that 
these lands received same amount of organic matter . Small difference in Al and 
Fe value indicates that the soil experienced desilication due to weathering and 
leaching in all land used. Overall, secondary forest has lower rate of weathering 
compared to oil palm and rubber plantation due to the higher PZSE value in that 
site. But in sesquioxide properties, there were not much difference in the three 
sites which means that desilication in soil because of weathering and leaching 
process were similar for the three sites. 
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ABSTRAK 

Satu kajian telah dijalankan untuk menentukan ciri-ciri sesquioxide dan ciri-ciri 
caj di hutan sekunder dan tanah pertanian (ladang kelapa sawit dan getah) 
Universiti Putra Malaysia (UPM), Kampus Bintulu Sarawak. Enam subplot 
ditubuhkan dalam plot 20m x 20m dan sampel tanah kedalaman yang berbeza 
dilakukan untuk lapisan atas (0cm - 15cm) dan lapisan bawah (15cm - 30cm). 
Ciri-ciri caj bagi tiga tanah berbeza ditentukan oleh Point of Zero Salt Effect 
(PZSE). Sampel tanah untuk tujuh set kepekatan HCl yang berlainan disediakan. 
Nilai pH sebelum dan selepas NaCl ditambah telah direkodkan. Sifat sesquioxide 
di dalam tanah telah diekstrak menggunakan kaedah ekstrak dithionate dan 
oxalate bagi Al dan Fe. Kepekatan Al dan Fe ditentukan dengan menggunakan 
mesin spektroskopi penyerapan atom (AAS). Bagi ciri-ciri caj, hasil menunjukkan 
terdapat perbezaan nilai yang signifikan di antara tapak dengan purata tertinggi 
iaitu 3.193 ± 0.234 di hutan sekunder. Ini kerana, tanah dalam hutan sekunder 
mengalami aktiviti pembangunan lebih tinggi berbanding ladang kelapa sawit dan 
getah kerana kekayaan bahan organik di atas tanah. Hasil sifat sesquioxides 
menunjukkan bahawa tidak terdapat perbezaan yang ketara antara tiga 
penggunaan tanah yang berbeza menunjukkan bahawa tanah-tanah ini 
menerima jumlah bahan organic yang sama. Perbezaan kecil dalam nilai Al dan 
Fe menunjukkan bahawa tanah mengalami disilikasi akibat cuaca dan larut lesap 
di semua tanah yang digunakan. Secara keseluruhannya, hutan sekunder 
mempunyai tahap lulurhawa yang lebih rendah berbanding ladang kelapa sawit 
dan getah kerana nilai PZSE yang lebih tinggi di lokasi tersebut. Tetapi dalam 
sifat sesquioxide, tidak terdapat banyak perbezaan di ketiga-tiga tapak kerana 
proses disilikasi dalam tanah adalah sama disebabkan oleh proses lulurhawa dan 
larut lesap adalah sama untuk ketiga-tiga kawasan. 
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CHAPTER ONE 

INTRODUCTION 

1.1 General Background 

 

Malaysia’s tropical rainforest is one of the most important ecosystem in 

controlling climate change globally (Arifin et al., 2008). This tropical rainforest 

in Malaysia consist of unique flora and fauna that contribute to most highly 

biodiversity and ranked Malaysia top 20 of country with highest biodiversity in 

the world. Currently, the forested area become smaller as the degradation of 

forest into plantation, shifting cultivation and agriculture activity are widely 

occurred. Research done by FAO states that Malaysian forest decreasing 

almost 50 percent each years in between 2005 to 2010, around 434,000 

hectares while 1.92 million hectares decreased in between 1990 to 2010 from 

17.1 million hectares in dryland area of forest, 5.48 million hectares are in 

Peninsular Malaysia, 7.83 million hectares are in Sarawak and 3.84 million 

hectares are in Sabah (ITTO, 2011). The activity of forest degradation causes 

the rising of temperature and climate change. Therefore, the lesser 

composition of trees making the accumulations of carbon dioxide gases 

increase thus encouraging to global warming. Forest degradation also lead to 

the soil fertility lacking, land slide and soil compaction.  

 

Several study proven that, to overcome this degraded land problem into more 

productive land use is by plantation program or rehabilitation forest program. 

Rehabilitation forest program is an activity of making disturbed land or forest 

to generate its normal function again. This process involve recovery of 

ecosystem and function and services in the disturbed region. This kind of 
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activity are beneficial for forest ecosystem and ecological services as well. 

Besides, forest rehabilitation and agriculture cultivation can increase the 

fertility of the soil and stabilize the soil fertility status as it involve recovery of 

ecosystem functions and processes in the degraded habitat. Several 

rehabilitation efforts of land in Malaysia has been carried out with different 

degree of success. One of the successful method, dense planting method 

(Miyawaki, 1993) conducted in warm temperate zone are now implemented in 

Bintulu, Sarawak to rehabilitate the degraded cultivation area with indigenous 

species.  

 

The soil charge characteristics and sesquioxide properties of secondary forest 

together with agriculture cultivated land area are yet to be studied. Therefore, 

the study were conducted to identify those character and make comparison 

among the two types of land use after deforestation activities takes place.  

 

1.2 Problem Statement and Justification 

 

Soil is a fundamental aspect that vital for plant growth. In Malaysia, the major 

soil order is Ultisol. As we know, Ultisol is infertile, acidic, highly weathered 

and lack of nutrient content. A proper management needs to be implemented 

on this type of soil, therefore the soil could provide enough nutrients to the 

plants for their growth. This is because, trees only absorb certain amount of 

nutrients at particular time. It is important to retain the nutrient and soil fertility 

for the sake of plant growth.  
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In past years, there were studies done on soil characteristics around the world 

but there are less studies conducted on comparing the agriculture land and the 

forested land. Hence, this study was conducted in order to provide information 

on soil status since agricultural activities are expanded to the existing forests. 

This study aims to identify the selected content of charge characteristic and 

the sesquioxide properties of soil in degraded area of secondary forest, oil 

palm plantation and rubber plantation at UPM Kampus Bintulu, Sarawak.  

 

1.3 Objective 
 
This study was conducted to compare the availability of charge characteristics 

and sesquioxide properties in the soil of secondary forest, oil palm plantation 

and rubber plantation in UPM Bntulu Campus, Sarawak. 
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