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ABSTRACT 

 

Mangroves are woody plants that grow at the interface between land and sea in 
tropical and subtropical latitudes where they exist in conditions of high salinity, 
extreme tides, strong winds, high temperature, and muddy anaerobic soils. The 
objective of this study was to examine the of sediment properties and compared 
the sediment carbon storage between Sungai Tiram Laut and Sungai Sepetang 
at Matang Mangrove Forest, Perak. Selected sediment was defined physical 
properties (soil texture) and chemical properties (soil pH, soil electrical 
conductivity, total organic matter, soil organic matter, nitrogen and phosphorus. 
Data obtained were analyzed using Statistical Analysis System (SAS) version 
9.4. The results showed that the sediment was in class sandy loam. Carbon 
storage of sediment was influenced by many factors, including soil pH and soil 
electrical conductivity. The total of organic (TOC) in Sungai Sepetang detect too 
little compared to Sungai Tiram Laut. There element total of organic (TOC) 
analyzed using a simple and swift method dry combustion method (Loss of 
ignition method). The finding of the study showed that Sungai Tiram Laut was 
more efficient in storing carbon. Therefore, it been proved that the carbon stored 
in mangrove with different amount at different locations. Carbon storage of 
sediment in the river, because of industrial activities, agriculture, oil palm area 
and shrimp pool in Sungai Sepetang.  
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ABSTRAK 

 

Hutan bakau adalah tumbuhan berkayu yang tumbuh di antara muka bumi dan 
laut di latitud tropika dan subtropika di mana mereka wujud dalam keadaan 
saliniti yang tinggi, pasang surut ekstrem, angin kencang, suhu tinggi, dan tanah 
anaerobik berlumpur. Objektif kajian dibuat untuk memberikan maklumat asas 
bagi sifat-sifat sedimen dan membandingkan penyimpanan karbon sedimen 
antara Sungai Tiram Laut dan Sungai Sepetang di Hutan Bakau Matang, Perak. 
Sedimen terpilih telah ditakrifkan sebagai sifat fizikal (tekstur tanah) dan sifat 
kimia (pH tanah, kekonduksian elektrik tanah, jumlah bahan organik, jumlah 
organik, nitrogen dan fosforus). Data yang diperoleh dianalisis menggunakan 
Sistem Analisis Statistik (SAS) versi 9.4. Hasil yang diperolehi menunjukkan 
bahawa sedimen berada di dalam kelas lapisan pasir. Penimbunan karbon 
sedimen dipengaruhi pelbagai faktor, termasuk pH tanah dan kekonduksian 
elektrik tanah. Jumlah Organik (TOC) di Sungai Sepetang tidak dapat 
mengesan terlalu banyak. Jumlah unsur organik (TOC) dianalisis dengan 
menggunakan kaedah mudah dan cepat iaitu kaedah pembakaran kering 
(kerugian pada kaedah pencucuhan). Penemuan kajian menunjukkan bahawa 
Sungai Tiram Laut lebih cekap dalam menyimpan karbon. Peratusan karbon 
yang tersimpan di Sungai Tiram Laut tidak berbeza, ia telah terbukti bahawa 
karbon yang disimpan adalah jumlah yang berlainan di lokasi yang berbeza. 
Penyimpanan karbon sedimen di sungai disebabkan kegiatan perindustrian, 
pertanian, kawasan kelapa sawit dusun udang di Sungai Sepetang 
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CHAPTER 1 

INTRODUCTION 

 

1.1 Background 

Mangroves have been defined by Hamilton and Snedaker (1984) as salt 

tolerant ecosystems of the intertidal regions along coastlines. Mangroves 

generally grow in loose, wet soils, salt water and are periodically submerged 

by tidal flows along sheltered coastal, estuarine and riverine areas in tropical 

and subtropical latitudes (Kasawani et al., 2007). 

 
Their proximity to the coastline make them efficient water filters, improving 

water quality and protecting habitats, such as coral reefs, from siltation, whilst 

also protecting coastlines from erosion, providing soil stabilization and storm 

protection (Murray, 2011). 

 
The ability of mangroves to sequester and store huge amounts of carbon 

plays an important role in global carbon budgets and in the process of 

mitigating climate change (Herr, D., Pidgeon, E. & Laffoley, D, 2012). 

Mangroves are recognized as one of the three key ‘blue carbon’ habitats and 

are among the most carbon-rich forests in the tropics. They are able to 

sequester 6 to 8 tones of carbon dioxide equivalent per hectare per year 

(Murray, 2011). These rates are about two to four times greater than rates 

observed in mature tropical forests (Wilkie, 2003). Some of the mangrove 

ecosystem organic rich sediment of several meter depth has been found 

(Twilley et al., 1992; Lallier verges et al., 1998). The sources of organic 

carbon stocks in mangrove sediment have rarely been studied in details. 
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Figure 1.1: Carbon cycle in mangrove 

 

1.2 Problem Statement 

Matang Mangrove Forest Reserved, Perak is comprised of several rivers 

which also involved the selected study site, Sungai Sepetang and Sungai 

Tiram Laut by Alongi DM (2008). The surrounding along the river of the 

Sungai Sepetang can be described as more vegetated and exploited from 

human activities daily live such as agricultural, industrial and villager activities 

that may affect the condition of the sediment meanwhile Sungai Tiram Laut 

can be described as a less vegetated and exploited from the human activities 

(Saenger et al., 1983, Fortes 1988, Marshall 1994, Primavera 1995, Twilley 

1998). In fact, the exploitation activities are different at each rivers. As 

Matang Mangrove is known to be a hotspot for numerous researches, this 

condition might give useful information and provide with of better explanation 

on the impact of human exploitation towards the soil organic carbon (SOC) 

content. 
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This study can clarify the impacts of human activities towards soil carbon 

storage in sediments of Sungai Sepetang and Sungai Tiram Laut at different 

depths. Thus, this study can be imperative and beneficial to the mangrove 

associates and the communities. 

 

1.3 Objectives 

The objectives of this study were: 

1. To determine the sediment carbon storage at Sungai Tiram Laut 

and Sungai Sepetang at Matang Mangrove Forest, Perak. 

2. To compare the sediment carbon storage at Sungai Sepetang and 

Sungai Tiram Laut.  
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