


,,.f I (� 
f>erousToKoon 

1C01a1 Un1ve1s1t1 Sain, Don Teknolog1 Ma1avs10 (KUSTH.l) 

1100036843 

l 100036843 
The effect of fire and mechanical damages to melaleuca 
leucodendron (I.) I. in heath vegetation ofTerengganu / 
Amiruddin Abu Hasan. 

PERPUSTAKAAN 

KOLE.I UNIVERSITI SAINS & TEKNOLOGI MALAYSIA 

21030 KUAIA TERENGGANU 

1 1000368 13 

I 

Lihat sebelah 

HAK Milli< 

Pf.APUSTAKAAN KUSTEM 



THE EFFECT OF FlRE AND MECHANICAL DAMAGES TO Melaleuca

leucodendron (L.) L. rN HEATH VEGETATION OF TERENGGANU 

By 

Amiruddin Bin Abu Hasan 

Research Report submitted in partial fulfillment of 
the requirements for the degree of 

Bachelor of Applied Science (Biodiversity Conservation and Management) 

Department of Biological Sciences 
Faculty of Science and Technology 

KOLEJ UNIVERSITI SArNS DAN TEKNOLOGI MALAYSIA 
2005 



This project should be cited as 

Amiruddin, A.H. 2005. The effect of fire and mechanical damages to Mela/euca

leucodendron (L.) L. in heath vegetation of Terengganu. Undergraduate thesis, 
Bachelor of Applied Science in Biodiversity Conservation and Management, 

Faculty of Science and Technology, Kolej Universiti Sains dan Teknologi 
Malaysia, Terengganu. 98p. 

No part of this project report may be produced 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. 

1100036843 



JABATAN SAIN$ BIOLOGI 
FAKUL Tl SAIN$ DAN TEKNOLOGI 
KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

PENGAKUAN DAN PENGESAHAN LAPORAN 
PROJEK PENYELIDIKAN I DAN II

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: 
The Effect of Fire and Mechanical Damages to Me/a/euca leucodendron (L.) L. in Heath 
Vegetation of Terengganu, oleh Amiruddin Bin Abu Hasan, No. Matrik: UK 6900 telah 
diperiksa dan semua pembetulan yang disarankan telah dilakukan. Laporan ini dikemukakan 
kepada Jabatan Sains Biologi sebagai memenuhi sebahagian daripada keperluan 
memperolehi ljazah Sarjana Muda Sains Gunaan (Pemuliharaan dan Pengurusan 
Biodiversiti), Fakulti Sains dan Teknologi, Kolej Universiti Sains dan Teknologi Malaysia. 

Disahkan oleh: 

Penyelia Uta.JJIIMILAH MOHD SALIM @ HALIM 
. Pensyarah. . 

Nama. Jabatan Sains B1olog1

Co Rasmi· Fakulti Sains dan Teknoto;t
P Kolej Universiti Sains dan Teknola,I Malaysia

(KUSTEM) 
21030 Kuala Terengganu, Terengganu.

to
. . . . . . . . . . . . . � ................ . 
Ketua Jabatan Sains Biologi 

PROF. MAOYA DR. NAKISAH BT. MAT AMINNama: Ketu, 
. . Jabatan Sains 8iologi Cop Rasm1. . _Fak�l!i S�ins dan TeknologiKoleJ Umvers1t1 Sa1ns dan Teknologi Mitlaysia (KUSTEM) 

21030 Kuala Terengganu. 

11 

Tarikh: . ./�;.� .�.1�. �. -



ACKNOWLEDGEMENTS 

First of all, thank to Allah for His blessing to me and give me strength to complete my 

Final Year Project. I would like to expressing my thousand gratitude to my beloved 

supervisor Cik Jamilah Bt Mohd Salim, for her advice, guidance and monitoring from 

abroad my project from top to toe. Director Forestry Plantation, FRIM Kepong, Dr Ab 

Rasip Ab Ghani, FRIM Setiu Research Station, Mr Ghazali Hasan, for giving permission 

to work in the Research Station and not forget Forestry Department of Terengganu. 

Thousand of thanks dedicated to Lab Assistant Mr. Razali Salam, who teach me how to 

use proper equipments for field work, Science Officer Miss Azlina and not forget Mr. 

Amirrudin Ahmad. Their generosity in helping me, encourage me to work harder and 

complete the project on time. 

I am grateful to thanks my colleagues Ismalia, Y anie, Firdaus, Ros and Kamilah for 

helping me in my field work. Not to forget Imi, Kak Ti, Hilmi and all those who helping 

me from every aspect. My appreciation goes to my housemate, Hanafi, Fazilah, Zul and 

Imran, who always accompanying me to field work and support me when ever needed. 

Last but not least, the most important thing in my life, millions of thanks to my beloved 

family especially my parents and my sister who give me advice, support and hundred 

percent of intention to me. They are always in my heart forever and after. 

111 



TABLE OF CONTENTS 

CONTENT 

APPROVAL FORM 

ACKNOWLEDGEMENT 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

1.0 INTRODUCTION 

1.2 OBJECTIVES 

2.0 LITERATURE REVIEW 

2.1 Melaleuca leucodendron

2.2 Tree Response to Mechanical Damages 

2.2.1 Resprouting 

2.2.2 Wound Closure 

2.3 Tree Response to Fire 

lV 

PAGE 

11 

111 

lV 

Vl 

Vll 

Xl 

Xll 

X111 

1 

3 

4 

4 

6 

6 

7 

9 



i>erousro�oon 

�lei Un1vers1t1 Sains Dan Tek.no1og1 Malaysia (KUSTB.t) 

3.0 METHODOLOGY 

3.1 Study Site 

3 .2 Method of Experiment 

3.2.1 Experiment 1 : Resprouting 

3.2.2 Experiment 2: Wounding 

3.2.3 Experiment 3 : Effect of Fire on Resprouting 

4.0 RESULTS 

4 .1 Resprouting 

4.1.1 Initial Condition 

4.1.2 Stem Removal Treatments 

4.2 Wounding 

4.2.1 Initial Condition 

4.2.2 Wounding Treatment 

4.3 Effect of Fire on Resprouting 

4.3.1 Initial Condition 

4.3.2 Resprouting After Fire 

5.0 DISCUSSION 

6.0 CONCLUSION 

REFERENCES 

APPENDICES 

CURRICULUM VITAE 

V 

12 

12 

14 

14 

16 

18 

20 

20 

20 

21 

35 

35 

38 

49 

49 

50 

59 

63 

64 

68 

98 



LIST OF TABLES 

Table 4.1 : Sprout production by M leucodendron saplings following 27 

stem removal at half height and full cut treatment 

Table 4.2: Comparison of mean and standard error of wound closure in 38 

width and length of initial wound of M leucodendron

following side of the wounding treatment for nine weeks 

Table 4.3 : Sprout produced from burned stems of M leucodendron 50 
sampled in Hutan Lipur Rantau Abang, Marang Terengganu 

Vl 



LIST OF FIGURES 

Figure 2.1 : Habit of M leucodendron in natural habitat of heath vegetation, 5 

near Setiu, Terengganu 

Figure 2.2 : M leucodendron 'bottle-brush like' florescens 5 

Figure 2.3 : Compartmentalization of Trees to Decay Theory (CODIT) 8 
according to Shigo ( 1985) 

Figure 2.4 : M leucodendron shoot emerging half months after fire in 11 
Hutan Lipur Rantau, Kampung Jambu Bongkok, Marang 

Figure 2.5 : M leucodendron stands after half months of fire in Hutan 11 
Lipur Rantau Abang, Kampung Jambu Bongkok, Marang 

Figure 3.1 : Research location at FRIM Setiu, Kg. Bari Besar 13 

Figure 3.2: Research location at Hutan Lipur Rantau Abang, Kg. Jambu 13 

Bongkok, Marang 

Figure 3.3 : Schematic diagram of M leucodendron control tree in 15 
resprouting experiment 

Figure 3.4 : Schematic diagram of M leucodendron stem removal in 15 
resprouting treatment 

Figure 3.5 : Schematic diagram of wounding treatment on M 17 

leucodendron stem at 2 m stem height 

Figure 3.6: Sprouts on M leucodendron stems following fire in Hutan 19 
Lipur Rantau Abang, kampungjambu Bongkok, Marang 

Figure 4.1 : Number of sprout produced in full cut treatment on week 3 22 
and week 5 in M leucodendron resprouting experiment in heath 

vegetation in Setiu, Terengganu 

vu 



Figure 4.2 : Number of sprout produced in half cut treatment on week 3 23 
and week 5 in M leucodendron resprouting experiment in heath 
vegetation in Setiu, Terengganu 

Figure 4.3 : The flooded area of study site near FRIM Research Station in 24 
Setiu 

Figure 4.4: The basal stems of M leucodendron being submerged in the 24 
flooded area of study site near FRIM Research Station in Setiu 

Figure 4.5 : Number of sprout produced in full cut treatment on week 7 25 
and week 9 in M leucodendron resprouting experiment in heath 
vegetation in Setiu, Terengganu 

Figure 4.6: Number of sprout produced in half cut treatment on week 7 26 
and week 9 in M /eucodendron resprouting experiment in heath 
vegetation in Setiu, Terengganu 

Figure 4. 7 : Number of sprout produced in full cut treatment on week 11 28 
in M /eucodendron resprouting experiment in heath vegetation 
in Setiu, Terengganu 

Figure 4.8 : Number of sprout produced in half cut treatment on week 11 29 
in M leucodendron resprouting experiment in heath vegetation 
in Setiu, Terengganu 

Figure 4.9 : Sprout length of M /eucodendron in half cut treatment in 30 
M /eucodendron resprouting experiment in heath vegetation 
in Setiu, Terengganu 

Figure 4.10: Sprout length of M /eucodendron in full cut treatment in 31 
M /eucodendron resprouting experiment in heath vegetation 
in Setiu, Terengganu 

Figure 4.11 : Regression between half and full cut stem removal treatment 33 
of M /eucodendron in Setiu, Terengganu 

Figure 4.12: Comparison of sprout length produced by the half and full 34 
cut stems of M /eucodendron after 11 weeks of resprouting 
experiment in heath vegetation of Setiu, Terengganu 

Figure 4.13 : Formation of callus (arrow) from xylem cambium of 36 
M /eucodendron as a response to wound and protection from 
external biotic and abiotic agents from invading its inner 
tissues after 4 weeks of treatment 

Vlll 



Figure 4.14 : Dark brown sapwood of M leucodendron after 6 weeks of 36 

wounding treatment. Red arrow indicate formation of callus, 
blue arrow changing of sapwood color 

Figure 4.15: Formation of wound periderm in bark (red arrow) on 37 

M. leucodendron stem after 4 weeks of wounding treatment

Figure 4.16 : Wound length (average and cumulative) of side A artificial 39 
wound created on main stem of M leucodendron in heath 
vegetation of Setiu, Terengganu 

Figure 4.17 : Wound width (average and cumulative) of side A artificial 40 

wound created on main stem of M leucodendron in heath 
vegetation of Setiu, Terengganu 

Figure 4.18: Wound length (average and cumulative) of side B artificial 41 

wound created on main stem of M leucodendron in heath 
vegetation of Setiu, Terengganu 

Figure 4.19: Wound width (average and cumulative) of side B artificial 42 
wound created on main stem of M leucodendron in heath 
vegetation of Setiu, Terengganu 

Figure 4.20: Mean stem wound closure (in wound length and width) 44 
of M leucodendron nine weeks after wounding treatment. 
N = 30 

Figure 4.21 : Regression between wound recovery in length side A and 45 

side B of artificial wound created on stem of 
M leucodendron in heath vegetation in Setiu, Terengganu 

Figure 4.22 : Regression between wound recovery in width side A and 46 

side B of artificial wound created on stem of 
M leucodendron in heath vegetation in Setiu, Terengganu 

Figure 4.23 : Regression between wound recovery in length side A and 47 

width side B of artificial wound created on stem of 
M leucodendron in heath vegetation in Setiu, Terengganu 

Figure 4.24 : Regression between wound recovery in length side B and 48 

width side B of artificial wound created on stem of 
M. leucodendron in heath vegetation in Setiu, Terengganu

Figure 4.25: Sprout length at Week 1 produced by burned stem of 51 

M leucodendron sampled in Hutan Lipur Rantau Abang, 
Kampung Jambu Bongkok, Marang Terengganu 

lX 



Figure 4.26: Sprout length at Week 3 produced by burned stem of 52 

M leucodendron sampled in Hutan Lipur Rantau Abang, 

Kampung Jambu Bongkok, Marang Terengganu 

Figure 4.27: Sprout length at Week 5 produced by burned stem of 53 

M leucodendron sampled in Hutan Lipur Rantau Abang, 
Kampungjambu Bongkok, Marang Terengganu 

Figure 4.28 : Burned stem of M leucodendron partly submerged under 55 

water during seventh week of sampling in Hutan Lipur Rantau 
Abang, Kampung Jambu Bongkok Marang, Terengganu 

Figure 4.29 : Burned stem of M leucodendron partly submerged under 55 

water during seventh week of sampling in Hutan Lipur Rantau 
Abang, Kampung Jambu Bongkok, Marang Terengganu. 

Sprout in upper part of stem continued to growth 

Figure 4.30 : Sprout length at Week 7 produced by burned stem of 56 

M leucodendron sampled in Hutan Lipur Rantau Abang, 
Kampung Jambu Bongkok, Marang Terengganu 

Figure 4.31 : Sprout length at Week 9 produced by burned stem of 57 

M leucodendron sampled in Hutan Lipur Rantau Abang, 
Kampung Jambu Bongkok, Marang Terengganu 

Figure 4.32 : Sprout growth (in length) observed on burned stem of 58 
M leucodendron followed for nine weeks sampled at Hutan 
Lipur Rantau Abang, Kampung Jambu Bongkok, Marang 
Terengganu. Flood occurred in November due to monsoon, part 
of sampled trees stem submerged in water. 

X 



LIST OF APPENDICES 

Appendix 1 : Initial Condition 68 

Appendix 2 : Sprout Number and Sprout Length 70 

Appendix 3 : Treatment For Half Cut and Full Cut 74 

Appendix 4 : Regression For Half Cut and Full Cut 76 

Appendix 5 : Anova For Half Cut and Full Cut 77 

Appendix 6: Wound Length and Wound Width For Side A 79 

Appendix 7: Wound Length and Wound Width For Side B 81 

Appendix 8 : Anova For LA, WA, LB and WB 83 

Appendix 9 : Regression Between LA, WA, LB and WB 85 

Appendix 10 : Initial Condition 90 

Appendix 11 : Anova For Effect of Fire 91 

Appendix 12 : Survival Sprout After Fire and Sprout Length Average 93 

Xl 



ABSTRACT 

The effect of fire and mechanical damage (stem removal and stem wound) was 

studied on Melaleuca leucodendron, a dominant species of heath vegetation of 

Terengganu. Wild fire induced shoot production from main stem. Over time post fire, 

shoots increased in number but decreased in their life span. Resprouting was 

monitored following stem removal of M leucodendron saplings, 98.5 cm average in 

height. Half height stem removal produced more sprout than total stem removal 

treatment. For half height stem removal, saplings have higher ability to produce more 

sprouts compared with total stem removal only half of them produced sprout. Beside 

that many saplings from total stem removal did not survive because their stem 

submerged in flood. Wound closure in M leucodendron achieved by 

compartmentalization of callus (from wood cambium) over wound and formation of 

wound periderm in the bark (phloem), fust observed after 2 weeks of wounding. 

Wound closure rate by callus was approximately 3 mm per week. Results obtained 

could be useful in its potential in land rehabilitation or greemng, as well as in 

biological control of this species in near future. 
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KESAN KEBAKARAN DAN KECEDERAAN MEKANIKAL KE AT AS 

Melaleuca leucodendron (L.) L. DI VEGETASI PADANG TERENGGANU 

ABSTRAK 

Kajian kesan kebakaran dan kecederaan mekanikal (keratan batang dan Iuka) 

dijalankan ke atas Melaleuca leucodendron, spesies dominan vegetasi hutan padang 

Terengganu. Kebakaran mengaruh pengeluaran tunas daripada batang utama M 

leucodendron dengan peningkatan bilangan dan pengurangan jangka hayat tunas 

berkadaran dengan masa. Keratan pada separuh ketinggian dan keseluruhan batang 

utama anak pokok M leucodendron pada ketinggian purata 98.5 cm menunjukkan 

anak pokok mengeluarkan tunas dengan banyak dan produktif bagi keratan pada 

separuh ketinggian, bagi keratan keseluruhan batang pula, hanya sebahagian anak 

pokok sahaja yang mengeluakan tunas, manakala sebahagian lagi ada yang mati 

akibat terendam terlalu lama di dalam banjir. M leucodendron menutup Iuka secara 

pembentukan lapisan periderma baru dari floem dan kalus daripada kambium 

bahagian xilem. Kadar penutupan ialah pada anggaran 3 mm per minggu. -Maklumat 

daripada kajian penting untuk potensi penggunaan spesies ini dalam pemulihraan 

tanah dan kawalan biologi populasi ini, disokong dengan kajian lanjut pada masa 

hadapan. 
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