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ABSTRACT 

Application of agrochemicals such as pesticides and fertilizers in oil palm plantation is 
a common practice. Heavy metals are known to be part of the residue component of 
most pesticides and naturally occurring inorganic as well as organic fertilizers. Some 
weed species are able to absorb heavy metals from soil in large amount and can be 
used for phytoremediation. This study determined the demography of weed species 
under oil palm plantation in West Estate, Carey Island. This study also to evaluate the 
content of Arsenic (As), Cadmium (Cd), Mercury (Hg), Lead (Pb) and Nickel (Ni) in 
soil and weed species under oil palm plantation in West Estate, Carey Island. Then, 
this study assessed the pattern of arsenic uptake and accumulation by Axonopus 
compressus, Ageratum conyzoides and Borreria latifolia. The sampling site was 
conducted in oil palm plantation located in Carey Island, Selangor aged 3, 10 and 17 
years old in 2011. A survey census of weed species under the three ages of palm oil 
was conducted. Weed species were identified, counted and recorded. Random 
sampling of soil from 0-20 cm depth taken at 12 different points. Soil samples were 
analyzed for As, Cd, Hg, Pb and Ni, pH, EC, C and soil texture. Identified weed 
species with soil were collected to analyze for the content of As, Cd, Hg, Pb and Ni. 
Heavy metal concentrations in plant and soil were measured by Inductively Coupled 
plasma Optical Emission Spectrometry (ICP-OES). The results showed that under 3 
years old oil palm stand, 6 different species belonging to 4 families were recorded 
while for 10 years old oil palm stand there were 11 different species belonging to 7 
families and for 17 years old oil palm stand 9 different species belonging to 5 families 
were recorded. Ischaemum muticum Linn was the dominant species in the 3 years old 
plot (83.24%) while Axonopus compressus was the dominant species under 10 and 17 
years old plot (50.14% and 80.27%). As concentration in soil showed a steady increase 
with age of oil palm indicating potential accumulation with range between 17.58 to 
31.65 mg/kg. Arsenic and Pb recorded were significantly different concentrations 
(P>0.001) and so was Hg (P>0.014) respectively, while the concentrations of Ni and 
Cd in soil were not significantly different across different oil palm ages. Under 3 years 
old oil palm, Borreria setidens was able to absorb the highest concentration of As, Cd, 
Ni, Pb and Hg (6.54, 3.87, 25.82, 29.66 and 0.06 mg/kg). Under 10 years old oil palm 
stand, Borreria setidens absorbed the highest concentration of As (8.52 mg/kg) and Cd 
(4.59 mg/kg). The highest concentration of Pb was absorbed by Centotheca lappacea 
(Linn.) Desv (59.638 mg/kg) while Adiantum latifolium Lam absorbed the highest 
concentration of Ni (100.877 mg/kg) and Hg (0.07 mg/kg). Under 17 years old oil 
palm stand, Borreria latifolia accumulated the highest concentration of As (26.66 
mg/kg) followed by Borreria setidens (7.41 mg/kg), Asystasia gangetica (3.96 mg/kg) 
and Axonopus compressus (2.84 mg/kg). Asystasia gangetica absorbed the highest 
concentration of Pb (15.87 mg/kg) and Ni (5.38 mg/kg) while Cleome rutidosperma 
absorbed the highest concentration of Cd. A hydroponic experiment to determine the 
pattern of As accumulation in Axonopus compressus, Ageratum conyzoides and 
Borreria latifolia was carried out. Based on the hydroponic study, Ageratum 
conyzoides showed the highest potential of absorbing As (6666.33 mg/kg) compared to 
Axonopus compressus (1914.33 mg/kg) and Borreria latifolia (4654.67 mg/kg) under 
concentration range 20, 40, 80 and 160 mg/kg. 
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CHAPTER ONE 

INTRODUCTION 

1.1 BACKGROUND OF THE STUDY 

Weeds can be defined as an unwanted plant when present can lead to 

competition among major crops for nutrients, water, light and space. Weed growth 

relies on soil, climate, rainfall, humidity, and seed sources. The ability of weeds to 

multiply rapidly will depend on its breeding methods such as through wind, stolon, 

water spread, seeds explosion or by the movement of animals. 

Common species of weed found in oil palm plantation including grasses, fern, 

broadleaves and legume. Axonopus compresses, Eleusine indica, Imperata cylindrica 

and Ischamum muticum are examples of grasses whereas Asystasia intrusa, Cleome 

rutidosperma, Ageratum conyzodes, Borreria latifolia and Eupatoriumm odoratum are 

examples of broadleaves (Suk and Yong, 2005). Croton hirtus, Asystacia commersonii 

and Paspalum commersonii tend to dominate under young oil palm plantation 

(Mohamad et al., 2010; Wibawa et al., 2009) while Asystasia intrusa and Mikania 

cordata were dominant under mature palm (Chin, 2002). Essandoh et al. (2011) 

however found that Chromolaena odorata, Aspillia Africana, Melanthera scandens, 

Panicum maximum, Imperata cylindrica and Digitaria horizontalis dominate both 

under young and mature oil palm plantation. Weed species from Poaceae and 

Asteraceae families are also found in oil palm plantation (Essandoh et al., 2011). 

The distribution of weed under oil palm plantation is different depending on the 

age of palm as well as the local climatic condition. Distribution of weed species under 

oil palm plantation are also affected by factors such as the abundance and distribution 

of light and shading (Wan Mohamed et al., 1987) as well as the oil palm canopy 

closure (Hassan, 2001). Weed population tend to decline under older palms as the light 

transmission is greater under young palms compared to matured palms. 

Overpopulated weed poses a major problem in oil palm industry as it grows 

rapidly out of control creating difficulty for fertilization and disease control. Besides, it 

also provides breeding ground for pests. Nevertheless, there are also advantages of 

weed, for instance in helping to minimize soil erosion by reducing the rainfall impact 
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