OTE I

o —

PN

Y o R 5
LV -'\ - - h
e
- “ o

Bl . <
ST Tt s e e e e e
= & -
L g s D IUUIL,
TR O <

- e
By |
-~ el

g




kK 9,,‘

1100088874

LP 3 FMSM 3 2012

INAATRIIREL

1100088874

Study of species composition and stand structure of mangrove
forest at Pulau Kecit and western of Pulau Besar in Merang,
Terengganu / Anis Semail.

Umsrﬂm&?smmmAw L
TERENGEAN

2HIBOKHALA

M 3

Likatsebelalt

PERPUSTANAAN SULTANAH NUR ZAHIRAH UMI

HAK MILIK

Perpustakaan Sultanah Nur Zahirah (UMT"
Universiti Malaysia Terengganu




STUDY OF SPECIES COMPOSITION AND STAND STRUCTURE OF
MANGROVE FOREST AT PULAU KECIL AND WESTERN OF PULAU
BESAR IN MERANG, TERENGGANU

By

Anis Binti Semail

Research Report submitted in partial fulfillment of
the requirements for the degree of
Bachelor of Science (Marine Science)

Department of Marine Science
Faculty of Maritime Studies and Marine Science
UNIVERSITI MALAYSIA TERENGGANU
2012



This project report should be cited as:

Anis, S. 2012, Study of Species Composition and Stand Structure of Mangrove Forest
at Pulau Kecll and Western of Pulau Besar in Merang, Terengganu.
Undergraduate thesis, Bachelor of Science in Marine Science, Faculty of
Maritime Studies and Marine Science, Universiti Malaysia Terengganu,
Terengganu. 136p.

No part of this project report may be reproduced by any mechanical, photographic,
or electronic process, or in the form of phonographic recording, nor may it be
stored in a retrieval system, transmitted; or otherwise copied for public or private

use, without written permission from the author and the supervisor (s) of the
project.

1100088874



DEPARTMENT OF MARINE SCIENCE
FACULTY OF MARITIME STUDIES AND MARINE SCIENCE
UNIVERSITI MALAYSIA TERENGGANU

Universitt Mataysia TERENGGANU

DECLARATION AND VERIFICATION REPORT
FINAL YEAR RESEARCH PROJECT

It is hereby declared and verified that this research report entitled:

Study of Species Composition and Stand Structure of Mangrove Forest at Pulau
Kecil and Western of Pulau Besar in Merang, Terengganu by Anis Binti Semail,
Matric No. UK 21517 have been examined and all errors identified have been
corrected. This report is submitted to the Department of Marine Science as partial
fulfillment towards obtaining the Degree Bachelor of Science (Marine Science),

Faculty of Maritime Studies and Marine Science, Universiti Malaysia Terengganu.

Verified by:

————

[ E———
PROF. MADYA suLon
G BIN IBRAHIM
.............................................. PENSYARAH SAP, SMP
KETUA
L . South Chi f
Principal Supervisor . Sstﬁst%asrg;/égrsargry Museum
Universiti Malaysia Tere
nggal
Name: 21030 Kuala Terenggany, Terenggany

Official stamp: Date: 1%, (/2912

Second Supervisor (where applicable)
Name:

Official stamp: 1B 721 R ————

Head of Department of Marine Science

Name: Prof. Madya Dr. Rosnan Yaacob

PROF. MADYA DR RQSNAN BIN YAACOB | 12
Official stamp: Ketua Date: %‘“ ...........
Jabatan Sains Marin

Fakinti Pengajian Manitim dan Sains Marin
Unwersiti Malaysia Terengganu
21030 Kuala Terengganu



ACKNOWLEDGEMENT

Praise to Allah SWT for His blessings, which give me the strength to complete this
thesis. The special thank goes to my helpful supervisor, Associate Professor Sulong
Bin Ibrahim. The supervision and support that he gave truly help the progression and

smoothness of the project. The co-operation is much indeed appreciated.

My grateful thanks also go to En. Abdull Habir Bin Alias and Miss Emilia Hazrina
Ashari. A big contribution and hard worked from both of you during the project is
very great indeed. All works during the project would be nothing without the
enthusiasm and imagination from both of you. Not forget, great appreciation go to the

rest of research asisstants that help me from time to time during the project.

[ would like to thank my friends especially those who work together and help me a lot
during sampling. Last but not least, I would like to thank my beloved parents, En.
Semail Bin Muda and Pn. Jeriah Binti Mohamed that have encourage, support and

help me in completing this project successfully.

i



TABLE OF CONTENTS

CONTENTS PAGE
ACKNOWLEDGEMENT i
TABLE OF CONTENTS 11
LIST OF TABLES | vi
LIST OF FIGURES viil
LIST OF SYMBOL/ ABBREVIATIONS X
LIST OF APPENDICES xi
ABSTRACT xii
ABSTRAK xiii
1.0 INTRODUCTION 1
1.1 Justification of Study 3
1.2 Objectives 4
2.0 LITERATURE REVIEW 5
21 Mangrove Forest 5
2.2 Mangrove Vegetation 8
23 Forest Inventory 9
2.4 Species Composition 10

2.5 Stand Structure 11

iii



3.0

4.0

METHODOLOGY

3.1 Study Site Description

3.2 Sampling Design

33 Inventory Method

3.4  Inventory Unit
3.4.1 Main plot (8 m radius)
3.4.2 Secondary plot (2 m radius)
3.4.3 Tertiary plot (I m radius)

3.5 Data Analysis

3.6  Univariate Analysis

3.7  Flow Chart of Methodology

RESULTS

4.1 Number of Individual in Mangrove Area
4.1.1 Pulau Kecil
4.1.2 Western of Pulau Besar

4.2 Community Structure of Mangrove Forest
4.2.1 Pulau Kecil
4.2.2 Western of Pulau Besar

43 Species Composition

4.4 Univariate Analysis

v

13

13

16

17

24

25

26

2

28

30

31

82

35

35

39

51

51

55

57

59



5.0 DISCUSSION

5.1

5.2

53

54

5:0

Number of trees, saplings and seedlings
Species Analyis and Plot Analysis
Community Structure

Species Composition of Mangrove

Stand Structure

6.0 CONCLUSION

REFERENCES

APPENDICES

CURRICULUM VITAE

Perpustakaan Suitanah Nur Zahirah (UMT)
Universiti Malavsia Terengganu

66

66

70

72

73

75

79

80

81

126



TABLES

3.1

4.1

4.2

4.3

4.4

4.5

4.6

47

4.8

4.9

4.10

4.11

4.12

4.13

4.14

4.15

4.16

4.17

4.18

4.19

LIST OF TABLES

Characteristics to determine stem form

Number of trees in Pulau Kecil

Number of saplings in Puléu Kecil

Number of seedlings in Pulau Kecil

Number of trees in Western of Pulau Besar

Number of saplings in Western of Pulau Besar

Number of seedlings per hectare in Western of Pulau Besar
Summary of species analysis at Pulau Kecil

Summary of species analysis at Western of Pulau Besar
Summary of plot analysis at Pulau Kecil

Summary of plot analysis at Western of Pulau Besar

Structure of Pulau Kecil mangrove forest community,
Merang

Structure at Western of Pulau Besar mangrove community,
Merang

Exclusive mangrove species found at Pulau Kecil
Non-exclusive mangrove species found at Pulau Kecil

Exclusive mangrove species found at Western of
Pulau Besar

Non-exclusive mangrove species found at Western of
Pulau Besar

Size class distribution of trees at Pulau Kecil
Size class distribution of trees at Western of Pulau Besar

Summary of species richness, evenness and diversity
based on species at Pulau Kecil

Vi

PAGE

23

33

34

36

37

40

42

44

45

46

47

51

55

57

37

58

58

58

59

59



4.20

4.21

4.22

Summary of species richness, evenness and diversity
based on species at Western of Pulau Besar

Summary of species richness, evenness and diversity
based on plot at Pulau Kecil

Summary of species richness, evenness and diversity
based on plot at Western of Pulau Besar

Vil

61

63

64



FIGURES

2.1

3.1

8.2

33

34

3.5

3.6

3.7

3.8

3.9

310

8. 12

3.13

3.14

3.15

3.16

347

3.18

5.1

LIST OF FIGURES

Various types of mangrove forest
The location of sampling site in Merang, Terengganu
Location of transect line and sampling plot at Pulau Kecil

Location of transect line and sampling plot at Western of
Pulau Besar

Diagram of transect line plot

Determining the bearing direction by using compass
Reading compass

Measuring DBH by using diameter tape

DBH measurement for the normal stem

DBH measurement for the swollen stem or buttress

DBH measurement for the branching stems

Measuring tree height using haga altimeter

Stem height measurements

Measuring crown diameter by using measuring tape
Determining crown diameter of tree

Diagram of plot (main circular, 8 m radius = for adult tree,
second circular, 2 m radius = for sapling and third circular,
1 m radius = for seedling)

Melaleuca leucadendron trees in main plot

Bruguiera cylindrica saplings in secondary plot

Calophyllum inophyllum seedlings in tertiary plot

Species composition of mangrove forest at Pulau Kecil

Viil

PAGE

14

15

15

17

18

19

19

20

20

20

21

22

23

24

25

26

27

27

74



5:2

5.3

54

Species composition of mangrove forest at Western of
Pulau Besar

Size class distribution of trees at Pulau Kecil

Size class distribution of trees at Western of Pulau Besar

1X

75

76

76



LIST OF ABBREVIATIONS/ SYMBOLS

cm Centimetre

DBH Diameter Breast Height
DGPS : Digital Global Positioning System
E East

ha Hectare

km Kilometre

m Metre

MDS Multi-dimensional Scaling
N North

No Number

Sap Sapling

Seed Seedling

Sq Square

T 3.142

€ Degree

% Percentage



LIST OF APPENDICES

APPENDIX PAGE
1 Formula involved in calculating data 81
2 Data sheet form 90
2 Inventory data 91
4 Result data analysis from PRIMER 6 120
5 Type of vegetation and pictures at 124

sampling area

X1



ABSTRACT

A study was carried out to determine species composition and stand structure of
mangrove forest at Pulau Kecil and Western of Pulau Besar in Merang, Terengganu. 5
transects which include 42 plots were established in these two sites by using forest
inventory method. There are 3 species df exclusive mangrove that found in Pulau
Kecil belonging to one Family Rhizophoraceae. Meanwhile, there are 5 exclusive
mangrove species that found in Western of Pulau Besar belonging to 3 families:
Avicenniaceae, Euphorbiaceae and Rhizophoraceae. There are one species of non-
exclusive mangrove was founded at both islands belonging to one Family Malvaceae.
Overall, community structure analysis that was carried out at Pulau Kecil showed that
importance value of Melaleuca leucadendron was the highest with 97.71. For
mangrove, Rhizophora apiculata was the dominant species with importance value of
21.03. Meanwhile, community structure analysis at Western of Pulau Besar indicates
that this island dominated by Melaleuca leucadendron with importance value of
87.89. For mangrove, Rhizophora apiculata was the diverse species with importance
value of 16.94. Study areas were dominated by small trees with the DBH between 5.0

cm and 14.9 cm.
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Kajian Komposisi Spesies Dan Struktur Dirian Hutan Paya Bakau Di Pulau

Kecil Dan Barat Pulau Besar Di Merang, Terengganu

ABSTRAK

Kajian ini telah dijalankan untuk menentﬁkan komposisi spesies dan struktur dirian di
Pulau Kecil dan Barat Pulau Besar di Merang, Terengganu. 5 transek yang
mengandungi 42 plot merangkumi kedua-dua tempat dengan menggunakan kaedah
inventori hutan. Pulau Kecil mengandungi 3 spesies eksklusif bakau yang mana
tergolong dalam satu Famili iaitu Famili Rhizophoraceae. Manakala di Barat Pulau
Besar mengandungi 5 spesies ekslusif bakau yang mana tergolong dalam 3 Famili
iaitu Avicenniaceae, Euphorbiaceae and Rhizophoraceae. Terdapat satu spesies bukan
eksklusif di kedua-dua pulau iaitu Famili Malvaceae. Secara keseluruhan, analisis
struktur komuniti di Pulau Kecil menunjukkan nilai kepentingan Melaleuca
leucadendron adalah tertinggi iaitu 97.71. Untuk spesies paya bakau, Rhizophora
apiculata adalah paling dominan iaitu 21.03. Manakala, analisis struktur komuniti di
Barat Pulau Besar menunjukkkan pulau ini didominasi oleh Melaleuca leucadendron
dengan nilai kepentingannya ialah 87.89. Untuk spesies paya bakau, Rhizophora
apiculata adalah paling pelbagai dengan nilai kepentingannya ialah 16.94. Kawasan

kajian didominasi oleh pokok kecil DBH antara 5.0 cm dan 14.9 cm.
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