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ABSTRACT

The rising levels of carbon dioxide (CO2) and other greenhouse gases is recognized as
a serious environmental issue as it has caused global climate change. Mangrove forests are a
part of a unique ecosystem that protects and stabilizes coastlines as well as mitigates the impact
of climate change. Mangrove forests are also among the world’s most productive ecosystems,
producing organic carbon well in excess of the ecosystem requirements and contributing
significantly to the global carbon cycle. Soil microbial biomass are fundamentally important in
ecosystem function as its primary roles is in governing the many nutrient cycling reactions
which are essential in the maintenance of soil fertility. As such, the biomass is both a source
and sink of the nutrients carbon, nitrogen, phosphorus and sulphur (C, N, P and S) contained
in the organic matter. This study is aimed at determining the spatial variability map of soil
microbial biomass C in the mangrove stands. 40 quadrant within the area of 80 m x10 m was
formed. Soil samples at different depth which is 0-15 cm and 15-30 cm was taken to analyse
for soil microbial biomass C. Geospatial analysis and spatial variability mapping was

performed on each test variable.
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ABSTRAK

Peningkatan tahap karbon dioksida (CO2) dan gas rumah hijau yang lain telah
dikenalpasti sebagai isu alam sekitar yang sangat serius kerana ia telah menyebabkan
perubahan pada iklim global. Hutan bakau adalah sebahagian daripada ekosistem yang unik
yang melindungi dan menstabilkan pantai serta mengurangkan kesan perubahan iklim. Hutan
bakau juga merupakan antara ekosistem yang paling produktif di dunia, menghasilkan karbon
organik jauh melebihi keperluan ekosistem dan menyumbang dengan ketara kepada kitaran
karbon global. Tanah mikrob biomas adalah asas penting dalam fungsi ekosistem sebagai
peranan utamanya adalah dalam mentadbir banyak reaksi kitaran nutrien yang penting dalam
mengekalkan kesuburan tanah. Oleh itu, biomas adalah kedua-dua sumber dan tenggelam
nutrien carbon, nitrogen, phophorus dan sulfur (C, N, P dan S) yang terkandung dalam bahan
organik. Kajian ini bertujuan untuk menentukan peta kepelbagaian mikrob tanah biomas C di
kawasan pokok bakau. 40 kuadran dalam kawasan 80 m x10 m telah ditubuhkan. Sampel tanah
pada kedalaman yang berbeza iaitu 0-15 cm dan 15-30 cm telah diambil untuk menganalisis
mikrob tanah biomass C. Geospatial dan pemetaan kepelbagaian dilakukan pada setiap

pembolehubah ujian.
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CHAPTER 1

INTRODUCTION

Climate change is one of the greatest challenges of our time. The increase of carbon
dioxide concentration has apparently triggered the global temperature rise, which cause a great
deal of discomfort to the world population. Mangrove forest becomes the crucial factor in
mitigating the climate change impact as well as in protecting the coastlines. Mangroves consist
of plant communities commonly found between the lowest and the highest tide level. These
plants had evolved over time by developing special adaptive features allowing them to better
survive in a harsh and stressful environment (Mastaller, 1997). However, this unique ecosystem
is under tremendous stress due to erosion, excessive anthropogenic activities and natural
disasters such as tsunamis. The coastlines of Malaysia have witnessed a drastic decline in the
recent years whereby 29% of the Malaysian coastal areas were reported to be vulnerable to

serious erosion. (Wan Rasidah et al., 2015).

Salinity plays an important role in the growth and survival of mangroves. But, salinity
also affects the microbial population in the estuaries that usually controls the biogeochemical
cycles and transformation of most nutrients in the mangrove. Microbial biomass such as
bacteria are the largest contributors to carbon flux in these sediments. Most microbes assist as
primary decomposers of organic residues and are fundamental for the carbon cycle and nutrient
availability to the vegetation species. Quantification and management of microbial biomass
carbon (MBC) in a regional scale would involve the deployment of cutting edge geo-spatial

technologies, which are routinely used in Precision Agriculture (PA).



Spatial variability is an important tool as it can lead to site-specific ecosystem
management which allows for resource optimization (Balasundram et al., 2008). The scarce
information and knowledge about the management of the microbial biomass have led to a
research and development in rehabilitation and conservation efforts of the mangrove forest. To
replace the conventional techniques, the present tools which are geospatial statistic can be used
for the quantification and mapping as well as monitoring the carbon sequestration. Developing
spatialized maps for soil MBC would be an important assessment which will actually elucidate

the threshold levels of the microbial biome toward salinity.

1.1  Problem Statement and Hypothesis

The coastline mangroves in Sungai Besar are exposed to the changing of tidal intensity
which can alter the soil physicochemical properties. Increasing soil salinity showed negative

effect on the microbial biomass carbon.

1.2 Objectives

1) To determine the spatial variability of soil microbial biomass C in the mangrove stands of

Sungai Besar, Kuala Selangor
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