J &

I' *'1‘:" \ -1 ')Ft i‘
v RIFE !'~-".  j & , 3
] /-"‘ . 'A ISSN'Printi© - :'2087.- 9423 7

H@[lbg& Decembe 2020 . ' “: ISSN Electronic : 2&6201-lr 309X
Oh e N 3

Iimu dan Teknologi
Kelautan Tropis

7 S T il Ls.m,
1 4
\

A DERDS ' »L.-'-&-
Noy21/E/JKPT/2018Y Dated 9.¥y3018 Y, bl

e 3 -
Publisher:: ‘ p

Department]of{MarinelScienceland Technology
Iﬁt—xg’ﬁ[ﬁy@? Fisheriesiand|MarinelScience

iPBIUniversityl
Assomatlon of G)c.eanologlsts (ISOI) p
IndoneS|an CQ'as'tgar}Management Experts|(HAPPI)) \

L1

- Ittp:lljohmal.lpb.ac.|dl|nq_ex.phpljurnalikt

0 £
D




Abstracting & Indexing :

DIRECTORY OF =
> Crossref| )(J/\_Jorences @NSINLA 7 GARUDA
@ Dimensions Google E Iskescoo G BASE
INDEX(CCOPERNICUS I \' i () (5 MhorldCat

I N T E R N A O N oA INTERNATIONAL CENTRE
| t
Google { IsJ DN( 0 c Acngwg €

INDONESIAN SC\ENTIF\CJOURNAL DATABASE GING SOURCES
Analytics noonesan $ Sussome source



ISSN Print : 2087-9423
Vol. 12 No. 3, December 2020 ISSN Electronic : 2620-309X

JURNAL
ILMU DAN TEKNOLOGI KELAUTAN TROPIS

Accredited by DGRDS
No 21/E/KPT/2018, Dated 9 July 2018

Publisher:
Department of Marine Science and Technology
Faculty of Fisheries and Marine Science
IPB University

Indonesian Association of Oceanologists (ISOI)
Association of Indonesian Coastal Management Experts (HAPPI)

http://journal.ipb.ac.id/index.php/jurnalikt

Himpunan Ahli
Pengelolaan Pesisir
Indonesia



Jurnal IImu dan Teknologi Kelautan Tropis

Jurnal llmu dan Teknologi Kelautan Tropis (JITKT), published since June 2009, starting
in December 2010 was published in print and electronic. The name of E-Jurnal Ilmu dan
Teknologi Kelautan Tropis with ISSN (Online) 2085-6695 starting from 2009-2017, then it
changes in 2018 with name Jurnal llmu dan Teknologi Kelautan Tropis with ISSN
(Online) 2620-309X until now. This journal is a scientific journal in the field of tropical
marine science and technology and is published periodically three times a year by the
Department of Marine Science and Technology of the Faculty of Fisheries and Marine
Science-IPB University, Indonesian Association of Oceanologists, and the Association of
Indonesian Coastal Management Experts. This journal is nationally accredited by Directorate
General of Research and Development Strengthening, Ministry of Research, Technology and
Higher Education of the Republic of Indonesia No.: 21/E/KPT/2018, dated 9 July 2018.

Publisher : Department of Marine Science and Technology, Faculty of Fisheries and
Marine Science, IPB University
Indonesian Association of Oceanologists (ISOI)
Association of Indonesian Coastal Management Experts (HAPPI)

Advisory board : Head of Department of Marine Science and Technology, Faculty of
Fisheries and Marine Science, IPB University
Head of Indonesian Association of Oceanologists (ISOI)
Head of Association of Indonesian Coastal Management Experts (HAPPI)

Editor in Chief :Prof. Dietriech Geoffrey Bengen, DEA

Associate Editors:

Prof. Joko Santoso Department of Aquatic Products Technology, Faculty of
Fisheries and Marine Science, IPB University, Indonesia

Prof. Ocky Karna Radjasa Department of Marine Science, Diponegoro University,
Indonesia

Editorial Boards :

Prof. Sovan Lek University of Toulouse 111, France
Dr. lan M. Dutton University of Alaska Fairbanks, USA
Dr. Hugues Lemonnier Institut Francais de Recherche pour I'Exploitation de la Mer

(IFREMER), France
Dr. Abdullah Hisam B. Omar  University of Technology Malaysia, Malaysia
Dr. Brian R. Crawford Coastal Resource Center, University of Rhode Island, USA
Dr. Kunal Mondal Jadavpur University, India
Dr. Maria Lourdes Palomares The University of British Columbia, Canada
Dr. Davin H.E. Setiamarga National Institute of Technology, Wakayama College, Japan

Prof. Vincentius Siregar Department of Marine Science and Technology, Faculty of
Fisheries and Marine Science, IPB University, Indonesia
Dr. Safri Burhanuddin Indonesian Association of Oceanologists, Indonesia

Prof. Inneke F.M. Rumengan Faculty of Fisheries and Marine Science, Sam Ratulangi
University, Indonesia



Prof. Indra Jaya

Dr. I Wayan Nurjaya
Dr. Tri Prartono

Dr. Alimuddin

Prof. Zainal Arifin
Dr. Agus Sudaryanto

Dr. Yannis Cuypers
Dr. Carsten Toms

Technical Editors
Editorial Office

Department of Marine Science and Technology, Faculty of
Fisheries and Marine Science, IPB University, Indonesia
Department of Marine Science and Technology, Faculty of
Fisheries and Marine Science, IPB University, Indonesia
Department of Marine Science and Technology, Faculty of
Fisheries and Marine Science, IPB University, Indonesia
Department of Aquaculture, Faculty of Fisheries and Marine
Science, IPB University, Indonesia

Indonesian Institute of Sciences, Indonesia

Agency for the Assessment and Application of Technology
(BPPT), Indonesia

Pierre and Marie Curie University, Paris, France

Institute of Pharmaceutical Biology, University of
Dusseldorf, Germany

: Sayyidah Fatchiyyah, S. Kel.
: Department of Marine Science and Technology, Faculty of Fisheries
and Marine Science, IPB University

Lingkar Akademik Street, IPB Dramaga Campus, Bogor, 16680, Indonesia
E-mail: jurnalitkt@apps.ipb.ac.id; Telp/Fax.: (0251) 862-7323

The contents can be quoted by mentioning the source



mailto:jurnalitkt@apps.ipb.ac.id

FOREWORD

Our sincere gratitude chanted for the Almighty God. Without His will and power, the
editor team may not be able to succesfully publish Jurnal IImu dan Teknologi Kelautan
Tropis Vol.12 No.3, December 2020 online and in print. This journal is an information media
and dissemination for the results of research in marine science and technology field,
especially in Indonesia and Southeast Asian regions. This journal is expected to actively and
continuously disseminate the best research results to various stakeholders.

This edition is published in 20 articles. All articles had been reviewed through a
rigorous review process by reviewers/partners. We would like to express our appreciation and
gratitude to the writers and reviewers.

This edition is complemented by an index loaded on the final page of the journal to
help readers finding page or location. Also to find any topic the author considered. Hopefully
this Jurnal llmu dan Teknologi Kelautan Tropis may be beneficial and able improve the
quality of research results for stakeholders.

Editor in chief
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