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ABSTRACT 

Forest plantation has become increasingly important where it could provide 
wood supply and many services. However, every forest plantation is risked to 
forest fire which could decrease the wood production and damage the 
environment. Forest fire management plan needs to be established in the 
plantation to reduce the risk of forest fire. Before the plan could be established, 
the fuel components of the particular plantation need to be characterised. 
Acacia mangium and Hevea brasiliensis species are fast growing species that 
have currently been planted in the forest plantations in Malaysia. The aim of 
the study was to characterise the forest fuel components that are available in 
the Acacia mangium and Hevea brasiliensis stands and compare the fuel 
loading between these two stands. This study was conducted at Hulu Sedili 
Forest Plantation. Six fuel components were measured: downed woody 
material, litter, duff depth, herbaceous, shrubs and small trees (< 3m height). 
The result showed that A. mangium stand had higher quantity and density of 
fuels compared to H. brasiliensis stand. The result of t-test analysis showed 
that Acacia mangium stand had significantly higher fuel loading compared to 
Hevea brasiliensis stand. This difference occurred due to the physiological 
characteristics of the stand species and silviculture treatment of the site. Forest 
plantation managers need to take precaution to reduce or avoid forest fire from 
happening by reducing the fuel in the hazardous area and also monitored 
frequently around the plantation area.  
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ABSTRAK 

Kepentingan ladang hutan semakin meningkat dari semasa ke semasa 
disebabkan kemampuannya dalam membekalkan kayu dan memberikan 
pelbagai khidmat kepada alam sekitar. Walau bagaimanapun, setiap ladang 
hutan terdedah kepada kebakaran hutan di mana akan mengakibatkan 
penghasilan kayu berkurangan dan merosakkan alam sekitar. Oleh yang 
demikian, Pelan Pengurusan Kebakaran Hutan perlu diwujudkan bagi 
mengurangkan risiko terhadap kebakaran hutan. Sebelum pelan dapat 
diwujudkan, komponen bahan bakar di sesuatu kawasan perlu dikenal pasti 
terlebih dahulu. Acacia mangium dan Hevea brasiliensis merupakan spesies 
yang tumbuh pantas yang sedang ditanam di kebanyakan ladang hutan di 
Malaysia. Oleh itu, tujuan kajian ini dijalankan adalah untuk mencirikan 
komponen bahan bakar yang terdapat di dirian Acacia mangium dan Hevea 
brasiliensis serta membandingkan berat bahan bakar yang terdapat di kedua-
dua dirian ini. Kajian ini dijalankan di Ladang Hutan Hulu Sedili. Terdapat enam 
komponen bahan bakar yang telah diukur di dalam inventori ini iaitu jatuhan 
kayu, sampah hutan, kedalaman humus, herba, pokok-pokok renek dan pokok 
kecil (< 3m tinggi). Hasil dapatan kajian menunjukan dirian A. mangium 
memiliki bahan bakar yang lebih tinggi berbanding dirian H. brasiliensis. 
Daripada analisis t-test menunjukkan dirian A. mangium mempunyai berat 
bahan bakar yang lebih tinggi berbanding dirian H. brasiliensis. Hal ini 
disebabkan perbezaan ciri-ciri fisiologi pokok dan rawatan silvikultur antara 
kedua-dua dirian. Pengurus ladang hutan hendaklah mengambil langkah 
berjaga-jaga bagi mengurangkan atau mengelakkan kebakaran hutan dari 
berlaku dengan mengurangkan bahan bakar di kawasan yang dikenal pasti 
mempunyai bahan bakar yang tinggi. Selain itu, pemantauan berkala perlu 
lebih kerap dijalankan di sekitar kawasan ladang hutan.  
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CHAPTER 1 

INTRODUCTION 

 

1.1 General background 
 

Forest plantation become increasingly important around the world. Forest 

plantation produces wood supply, environmental services, land restoration and 

carbon sequester (Nambiar, 1999). In future, forest plantation is expected to 

become main resources of wood despite of natural forest in order to reduce 

the dependability of natural forest resources. Some of the forest plantation 

plant with homogenous species which risk to forest fire (Ainuddin & Pangalin, 

2007). 

 

Forest fire phenomenon happen frequently around the world. Either it is man-

made or natural and the severity of forest fire depends on the certain aspect 

which is vegetation, fuel loading, and weather (Ye et. al., 2017). The fire could 

may injure or kill the entire tree depending on how intense the fire and how 

long the trees are exposed to the heat. 

 

Forest fuel inventory is needed to be carried out in the plantation to provide 

estimates of fuel loading. Study about forest fuel loading could help forest 

manager to determine the fuel components and characteristic. The information 

from this inventory could help forest manager to predict the severity and 

behaviour of fire when forest fire occurs (Fuller, 1991). From the prediction, 

they could develop prevention plan to avoid forest fire to happen. Fire intensity 
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could be differ among different stand. The data from this inventory would be 

analysed to compare the differences of fuel loading between the two-different 

stands. 

 
 
 
 

1.2   Problem Statement 
 

Since 1975-1999, there is total 7,396.3 hectare of forest plantation area are 

affected by wildfire disaster in Malaysia (Koh, 1982; Liew, 1985; Aziz et al., 

1996; Thai, 1996) and 12,739.8 hectare forest was burned from 2003-2017 

(Arkib, 2007; Arkib, 2009; Arkib, 2010; Yatimin, 2013; FAO, 2015; Farah, 2016; 

Balqis, 2016; Ramli, 2016; Kumar, 2016; BERNAMA, 2016; Rosli, 2016; Nur, 

2017; Ruwaida, 2017). Forest fire is a disaster which need to be avoid. Its 

cause a lot of small and medium size (DBH) of trees dead (Nieuwstadt & Sheil, 

2005). This will cause loss of profits to the forest plantation and shortage of 

wood since the wood cannot be harvest due to the fire damage. 

 

In order to minimize the potential of wildfire, Forest Fire Management Plan 

should be established for each forest management unit (Ainuddin & Pangalin, 

2007). Fire environment consist of three factor which is fuel, topography and 

weather (Cochrane & Ryan, 2009). Since the topography and weather is a 

factor that hard to manipulate, fire manager usually will focus on fuel (Omi, 

2005). Therefore, in order to avoid or minimize the severity of the forest fire, 

forest fuel inventory need to be conducted to measure and characterise the 

fuel loading in the forest plantation (Certini, 2005). 
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The fuel characters and fuel loading might be different among different 

vegetation. Even the same tree is different one another which resulting a 

different amount of fuel loading which react differently to fire (Fuller, 1991). 

Therefore, from the inventories, the fuel loading can be compared from 

different species stand. 

 

Hevea brasiliensis and Acacia mangium is currently been planting as a fast-

growing species in plantation (Krishnapillay, 2010). The forest fuel inventory 

can provide the useful information that need by forest fire manager in the 

plantation to be used as a reference or guideline in fire management plan for 

the particular plantation. 

 
 
 
 

1.3    Objectives 
 

The general objective was to evaluate forest fuel in Hevea brasiliensis and 

Acacia mangium plantations. The specific objectives were:   

i. To investigate different fuel components in Hevea brasiliensis 

and Acacia mangium plantations. 

ii. To determine characteristics of different fuel components in 

Hevea brasiliensis and Acacia mangium plantations. 
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