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ABSTRACT 

Mangrove forest plays an important part in our ecosystems. The most notable function of 

the mangroves is to provide protection along the coastlines. But due to the drastic decrease 

in population over the years, it is vital to conserve this unique species. UPM, along with 

their partners in FRIM, are collaborating to come up with a spatial variability map of the 

mangroves forest in Sungai Besar, Selangor. The map is created using parameters such 

as soil salinity and plant health. An area of 80m x 10m, with 40 quadrants within it, was 

formed. The soil salinity are measured in terms of electrical conductivity (EC). Soil 

samples from each quadrant was taken to analyze the EC at 2 different depths (0-15 cm 

and 15-30cm). Besides that, the chlorophyll content and girth (cm) of a random mangrove 

tree inside each quadrant is taken to measure plant growth. The samples are taken to UPM 

for labaratory analysis. Once all the data is formed, softwares such as GS+ and Surfer 8 

(Golden Software) was used to analyze the data and come up with the spatial variability 

map. The results indicated that the middle of the sample plot are in better conditions, as 

compared to the sides and edges. This can accelerate site-specific management and save 

time and cost in terms of rapid assessment of the general health of the mangrove forest. 

Replication of similar experiments can also be conducted in the coastlines of Peninsular 

Malaysia for better utilization of resources based on site specific management.    
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ABSTRAK 

Hutan bakau memainkan peranan yang penting dalam ekosistem kita. Fungsinya yang 

paling ketara adalah untuk memberi perlindungan di sepanjang persisiran pantai. Tetapi 

disebabkan oleh penurunan populasi bakau yang mendadak selama ini, ia adalah penting 

untuk memulihara spesies unik ini. UPM, bersama-sama dengan rakannya di FRIM, 

bekerjasama untuk membina peta kepelbagaian spatial hutan bakau di Sungai Besar, 

Selangor. Peta ini dicipta menggunakan parameter seperti kemasinan tanah dan 

pertumbuhan tumbuhan. Kawasan seluas 80m x 10m, yang merangkumi 40 quadran, telah 

ditubuhkan. Kemasinan tanah diukur dari segi kekonduksian elektrik. Sampel tanah dari 

setiap kuadran telah diambil untuk menganalisis kekonduksian elektrik pada 2 kedalaman 

yang berbeza (0-15sm dan 15-30sm). Selain itu, kandungan klorofil dan lilitan pokok 

(sm) pokok bakau, yang diambil secara rawak dalam setiap kuadran, diambil untuk 

mengukur pertumbuhan tumbuhan. Sampel tersebut dihantar ke UPM untuk analisis 

makmal. Setelah memperolehi semua data, perisian seperti GS + dan Surfer 8 (Golden 

Software) telah digunakan untuk menganalisis data dan mencipta peta kepelbagaian 

spatial. Keputusan menunjukkan bahawa pertengahan sampel plot berada dalam keadaan 

yang lebih baik, berbanding dengan kedua-dua bahagian tepi. Ini boleh mempercepatkan 

pengurusan tapak secara terperinci dan menjimatkan masa dan kos dari segi penilaian 

kesihatan umum hutan bakau. Replikasi eksperimen yang sama juga boleh dilakukan pada 

pokok bakau di sepanjang persisiran pantai semenanjung Malaysia untuk pengurusan 

sumber yang lebih efisyen
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CHAPTER 1 

1.1 Background 

Mangrove forest occurs worldwide on tropical, sheltered shores (Chapman, 1976; 

Tomlinson, 1986). Mangroves are salt tolerant trees (halophytes), and can adapt to harsh 

coastal conditions. They have a salt filtration system and complex root system to cope 

with salt water immersion and wave action. They can withstand low oxygen conditions 

of waterlogged mud. Mangroves are an integral part of the ecosystem, providing functions 

such as coastline protection, aquaculture, firewood, charcoal production and conserving 

flora and fauna species.  

 

Figure 1.1: A Mangrove Tree (Source: http://treepicturesonline.com). 

However, like other coastal ecosystems, mangroves are not safe from human intervention 

and destruction. They were traditionally managed by small coastal communities at a 
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sustainable level, but their intense exploitation has led to an ever-worsening picture. 

These ecosystems have become an easy target for the extraction of wood for fuel and 

construction, the production of food and waste disposal (Adeel, 2001). This unique 

ecosystem is under tremendous stress due to erosion, excessive anthropogenic activities 

and natural disasters such as tsunami. The mangroves in Malaysia have experienced a 

drastic decline and the Malaysian government is trying to come up with ways to preserve 

these mangroves. Due to the importance of mangrove forest to the ecological system and 

environment, it is necessary to have good management and conservation of mangrove 

forest. It will help to solve mangrove forest’s issues and problems and eventually help to 

achieve sustainability.  

1.2 Justification and Problem Statement 

Soil salinity and plant health are important indicators of the status of a plant. Hence, the 

electrical conductivity and also the chlorophyll content and girth are used to determine 

the status of the mangrove forest. All these parameters are used as the medium in creating 

the spatial variability map. This spatial variability map help us in carrying out site specific 

ecosystem management to help preserve the mangrove forest.  

1.3 Objective 

 To determine and analyse the spatial variability of soil salinity and plant growth 

in the mangrove forest of Sungai Besar, Selangor.  
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