- e e e A e N a mmm SR S RS et g R
B e e - - a— —_ - " -
g B s B s - P PRE Sl ==
- - e ”’ %
P e e s T L P S P
o ~~ = - = S —_~ - - - e
- - SN A




Uy

Pusat Pembelsjaran Digital Sultsnsh Nur Zshirsh (UMT)

1 ] O O O 9 1 Q C‘ 7 Universit: Malaysia Terengganu, H

LP 32 FMSM 2 2013

1100091347

Effect of temperature on trilobite larvae of Malaysian horseshoe
crab (Tachepleus gigas; Muller) for better survival / Nurul Nur
Hawa Jaffar.

PUSAT PEMBELAJARAN DIGITAL SULTANAH NUR ZAHIRAH

UNIVERSITI MALAYSIA TERENGGANU (UMT)
21030 KUALA TERENGGANU

110009144~/

—— s Jonlll

S AR P

Lihat Sebeian

HAK MILIK
PUSAT PEMBELAJARAN DICITAL SULTANAH HUR ZAMIRAH




EFFECT OF TEMPERATURE ON TRILOBITE LARVAE OF MALAYSIAN
HORSESHOE CRAB (Tuchepleus gigas; Miiller) FOR BETTER SURVIVAL

by

Nurul Nur Hawa bt Jaffar

Research Report submitted in partial fulfilment of the requirement for the degree of Bachelor
of Science (Marine Biology)

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

2013



This project should be cited as:

Jaffar, N. N. H. (2013). Effect of temperature on trilobite larvae of Malaysian
horseshoe crab (Tuchepleus gigas; Miiller) for better survival. Undergraduate
thesis, Bachelor of Science Marine Biology, Faculty of Maritime Studies and

Marine Science, Universiti Malaysia Terengganu, Terengganu. 54p.

No part of this report may be reproduced by any mechanical, photographic, or
electronic process, or in the form of phonographic recording, nor 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) or the project.

1100091347

a 4



A

DEPARTMENT OF MARINE SCIENCE
FACULTY OF MARITIME STUDIES AND MARINE SCIENCE

UNIVERSITI MALAYSIA TERENGGANU

Universimt MaLasia TERENGGANU

DECLARATION AND VERIFICATION REPORT
FINAL YEAR RESEARCH PROJECT

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

Effect of Temperature on trilobite larvae of Malaysian horseshoe crab (Tachypleus gigas;

Miiller) for their better survival under controlled conditions by Nurul

Nur Hawa Jaffar,

Matric No. UK21989 have been examined and all errors identified W§ve been corrected.

This report is submitted to the Department of Marine Science as partial fulfillment

towards obtaining the Degree of Bachelor of Science (Marine Biology), Faculty of

Maritime Studies and Marine Science, Universiti Malaysia Terengganu.

Verified by:

Principal Supervisor
PROF. MADYA DR. ZAINUDIN 2IN BACHOK

Name: Timbalan Pengarah
. Institut Oseanogralfi dan Sekitaran
Official stamp: Universiti Malaysio Terengganu Date

21030 Kuala Terengganu, Terengganu

.............................

AR



ACKNOWLEDGEMENTS

I would like to express my deepest appreciation to my supervisor, Associate
Professor Dr. Zainuddin Bachok( Deputy Director of INOS (Institut Oseanografi dan
Sekitaran)) and Dr. Anil Chatterji for their priceless guidance, generous advice and

constructive criticism throughout this study.

Sincere thanks to all staff of UMT especially to staft of Biodiversity
Laboratory and Freshwater hatchery for their coorperation in helping me with the

material and apparatus needed.

Special thanks to stafts in Horseshoe crab Aquaculture Farm whom provides

the samples for this experiment.

Thanks to all my friends, especially Fatin Nabihah bt. Zailani who help me a

lot from the beginning until the end of my studies and to my entire course mate.

I also wish to thanks my family especially my parents, Jaffar b. Said and
Sheriffah Yusoft. Thanks for their moral support and materials and kindness to

achieve what | have now.



TABLE OF CONTENTS

ACKNOWLEDGEMENT

LIST OF TABLES

LIST OF FIGU

RES

LLIST OF PLATES

LIST OF ABBREVIATIONS

LIST OF APPENDICES

ABSTRACT

ABSTRAK

CHAPTER 1 :
1.1.

[.2.

1.4.

CHAPTER 2 :
2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.

CHAPTER 3 :
3.1.
3.2.
33

CHAPTER 4 :
4.1.
4.2.

CHAPTERS :
S.1.
52

CHAPTER 6 :

REFERENCES

APPENDICES

INTRODUCTION
Temperature
Horseshoe Crab
Objective

LITERATURE REVIEW

Importance of Horseshoe Crab

Behaviour of Horseshoe Crab

Aquatic Survival

Parameters Influenced the Survival of Horseshoe Crab
Impact of Temperature on Moulting of Horseshoe Crab
Impact of Temperature on Survival of Horseshoe Crab
Impact of Temperature on the Respiration of Horseshoe

METHODOLOGY
Sampling Site
Experimental Design
Data Collection Method

RESULTS
Survival

Moulting

DISCUSSIONS
Survival
Moulting

CONCLUSIONS

CURRICULUM VITAE

v

Vi

vil

Vil

- b=

oo o0

11
12
15
16
18
20

21
21
23
24
25
25
28
3
3]
33
35
37
41

42



Table

4.1

4.2

4.3

LIST OF TABLES

Page
Percentage of survival for horseshoe crab, 25
Tachypleus gigas larvae in the experimental tank of
different temperature (10°C,20°C,25°C,30°C, and
35°C) for two weeks.
Percentage of moulting for horseshoe crab, 28
Tachypleus gigas larvae in the experimental tank of
different temperature (10°C,20°C,25°C,30°C, and
35°C) for two weeks.
ANOVA statistic of number of moulting and survival 30

for horseshoe crab, Tachypleus gigas larvae in the
experimental tank of difterent temperature

(10°C,20°C,25°C,30°C, and 35°C) for two weeks.



Pusat Pembetajaran Digital Suttsnah Nur Zshirsh (LMT)

Universit Malaysia Terenggausu,
LIST OF FIGURES
Figure Page

4.1 Percentage of survival for horseshoe crab, 27
Tachypleus gigas larvae in the experimental tank of
ditferent temperature (10°C,20°C,25°C,30°C, and
35°C)tor two weeks.

4.2 Percentage of moulting for horseshoe crab, 29

Tachypleus gigas larvae in the experimental tank of
different temperature (10°C,20°C,25°C,30°C, and
35°C) for two weeks.



Plates
2.1

31

32

5.1

5.2

53

LIST OF PLATES

Newly hatch trilobite larvae

Sanctuary the samples were taken

The larvae was maintained

Injured larvae

The moult and juvenile

The carapace left from the moulting process

vi

Page
20

22

22

34

34

34



%
mim
cm
°C
ppt

LIST OF ABBREVIATIONS

Percentage
millimetre
centimetre

Degree Celcius

Part per thousand

Vil



LIST OF APPENDICES

Appendix Page
A Summary of ANOVA statistics 41
B The mean and standard deviation of parameter 41

viii



ABSTRACT

The samples of fertilized eggs of Tachvpleus gigas were taken from The Horseshoe
Crab Aquaculture Farn, Sedili Kecil, Johor. The eggs were brought back to hatchery
and wait until they hatched into trilobite larvae. The larvae were reared through the
first tailed stage under five ditferent temperature (10, 20, 25, 30 and 35° C) with three
replicate for each treatment. The percentage of survival and the percentage of
moulting were observed. Low temperature recorded the low survival. Rapid increase
in mortality can be observed in treatment 10° C. The high water temperature was not
favourable for the survival and growth of larvae. Larvae in the treatment of 25 and 30°
C do not change from the start to the end of the experiment and the survival nearly
100%. Horseshoe crabs must moult for growing, same as other arthropods. In current
study, the moulting process only occurs in the treatment of 25 and 30° C. The larvae

can tolerate with wide range of temperature.



Kesan suhu terhadap larva trilobit belangkas Malaysia (Tachypleus gigas;Miuller)
untuk kemandirian yang lebih baik.

ABSTRAK

Sampel telur Tachypleus gigas yang telah disenyawakan diambila dari Tempat
Penternakan dan Penetasan Belangkas, Sedili Kecil, Johor. Telur-telur dibawa pulang
ke tapak penetasan dan tunggu sehingga ia menetas menjadi larva trilobit. Larva
diternak melalui peringkat pertama ekor pada lima suhu yang berbeza-beza (10, 20,
25, 30 dan 35° C) dengan tiga replikasi untuk setiap rawatan. Peratusan hidup dan
penggantian karapas diperhatikan. Suhu yang rendah merekodkan kemandirian yang
rendah. Peningkatan pesat dalam kematian dapat dilihat dalam rawatan 10° C. Suhu
air yang tinggi adalah tidak sesuai untuk kehidupan dan tumbesaran larva.
Kemandirian larva di dalam rawatan 25 dan 30° C tidak berubah dari awal hingga
akhir kajian dan kelangsungan hidup hampir mencecah 100%. Belangkas harus mel
alui proses persalinan kulit untuk membesar, sama seperti haiwan arthropoda lain.
Dalam kajian ini, proses penyalinan kaparapas hanya berlaku pada rawatan 25 dan

30°C. Larvae boleh bertoleransi dengan pelbagai perubahan suhu.



