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Editor

Wan Norhana Noordina, Hajime Saitob & Faizul Mohd Kassimb

am delighted to share with you the 20th Volume
of FRI Newsletter. To everybody, this is an annual
newsletter published by the Fisheries Research
Institute intended as a simple reading material for the
public to know what we are doing, our recent research
endeavours, new inventions etc.

Fisheries Research Institute, 11960 Batu Maung, Penang, Malaysia
Japan International Research Center for Agricultural Sciences (JIRCAS), 1-1 Owashi, Tsukuba, Ibaraki, Japan 305-8686

This volume highlights the collaboration works of FRI
with international and national institutes and agencies.
While collaboration has been an integral part of research
Wan Norhana Mohd
for a long time, the nature of collaboration appears to
Noordin
be evolving from one of conducting research within
departments/disciplines/institutions to newer areas necessitating partnerships
across departments/disciplines/institutions and increasingly context (e.g. academic,
government, private industry). This type of interdisciplinary/multi-contextual
collaboration has stoked the pace of research and encouraged the development
of innovative and ground breaking strategies in investigating increasingly novel,
complex and convoluted areas. There are a number of factors driving the trend
toward increased collaboration. These include preferences by the funding agencies,
demand for expanded capacity, ability to share resources, opportunity to learn from
other disciplines and others. All collaboration works of FRI are being facilitated by
the Innovation, Promotion and Commercialization Unit at FRI Batu Maung, Penang.
Last but not least, I would like to acknowledge all the contributors of this volume
and hope that you all will keep supporting the newsletter. If you have any questions,
comments, concerns, complaints, or constructive suggestions, I’d love to hear them,
so please e-mail me! I hope you enjoy this issue and do let me know if there are any
topics you’d like to see covered in the future.
Happy reading! –
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Features

R&D Cooperation between the Fisheries Research Institute, Department
of Fisheries, Malaysia and the Japan International Research Center for
Agricultural Sciences (JIRCAS): 23 years and counting….

FRI and USM: Training
Fish Farmers on
Sustainable Aquaculture.

The Japan International Research Center
for Agricultural Sciences (JIRCAS) is
an incorporated administrative agency
under the Ministry of Agriculture, Forestry
and Fisheries of Japan. It is the sole
national institute in Japan that undertakes
comprehensive experimental research for
technological advancement of agriculture,
forestry, fisheries and related industries in
tropical and subtropical zones of developing
regions in the world. Meanwhile the Fisheries
Research Institute (FRI), Department of
Fisheries (DoF), Ministry of Agriculture
Malaysia carries out research aimed at
developing appropriate technology for the
sustainable development and management
of the fisheries research in Malaysia. FRI and
JIRCAS reached a mutual understanding to
cooperate in the common objectives. This
transpired in the signing of a Memorandum
of Understanding (MoU) between the two
parties in August 15th, 1995. The MoU was
supplemented with 5 years’ work plans to
be developed jointly by JIRCAS and FRI,
DoF. The work plan shall be supplemented
with annual work plan which will be decided
at the annual workshop and meeting. The
yearly work plans shall describe more
specifically the research activities to be
carried out as well as underline the specific
contributions of DOF and JIRCAS. The
nature of cooperation between DOF and
JIRCAS was generally to plan and implement

- Tenaga Nasional
Research (TNBR) Sdn.
Bhd. visit to FRI Pulau
Sayak
- Turtle Necropsy
Course Conducted by
International Union
for Conservation of
Nature (IUCN)
- Working Visit to
Japan

Among the FRI, DoF general contributions
in this cooperation are; i) to provide office,
laboratory and experimental facilities
necessary for the implementation of
the cooperative projects; ii) facilitate
administrative mechanisms necessary
for the implementation of the projects; iii)
provide counterparts for visiting JIRCAS
scientists for effective implementation
of cooperative projects; iv) assist JIRCAS
scientists with formalities requested by
the authorities of Malaysia for the granting
of visas and v) arrangements for obtaining
custom clearance of agreed items of supplies
and equipment imported to Malaysia for
and on behalf of JIRCAS in support of the
collaborative projects.
JIRCAS on the other hand, shall i) provide
visiting scientists on either short or long term
assignments to work on mutually agreed

upon projects. These scientists will be based
at the FRI headquarters in Batu Maung,
Penang, Malaysia; ii) provide the salaries,
transportation to and from Malaysia of the
JIRCAS visiting scientist, iii) supply items
and equipment required for the collaborative
projects within an allocation budget; iv)
provide financial support for personnel hired
for the project and any expenses incurred
during the conduct of the field study; v)
provide financial support for Malaysian
research administrators invited to Japan to
discuss means of promoting collaborative
research and vi) provide financial support
for Malaysia researchers invited to Japan on
collaborative research activities.

The first liaison officers from FRI for this
collaboration were Madam Chee Phaik Ean.
Madam Chee was replaced by Dr Alias Man
upon her retirement in 2010. Currently Ms
Masazurah A Rahim is the liaison officer in
charge of this project. The liaison officer
will be assisted by the Malaysian staff hired
by the JIRCAS to channel communication
between the two parties. Mr SaifulHaq and
Mr Fadhil Haron have been working with
JIRCAS initially from 1997 to 2003 and was
replaced by Mr Faizul Mohd Kassim (2003
until present). The table below presents the
titles of the five year projects and the names
of the JIRCAS and FRI scientists who are
involved in the project implementation.

Table: The title of the five year projects and the scientists involved
Year

Project Title

JIRCAS Researchers

FRI Researchers

1996-2001

Productivity and Sustainable Utilization of
Brackish Water Mangrove Ecosystems

Ms. Chee Phaik Ean
Dr. Alias Man
Mr. Ahmad Hussin Alias

2001-2006

Sustainable Production Systems of Aquatic
Animals in Brackish Mangrove Areas

Dr. Shigeo Hayase
Dr. Katsuhiro Kiso
Dr. Yasuki Ogawa
Dr. Yukio Hanamura
Dr. Yukio Hanamura

2006-2011

Study on the Biology, Ecology and Management
of Commercially Important Fish Species in
Mangrove Estuaries and Related Coastal Waters
of Malaysia

2011-2016

Development of sustainable management plan
for blood cockle culture in Malaysia based on
ecological and socioeconomics studies

Dr. Yukio Hanamura
Dr. Toshihiro Yamamoto
Dr. Kazuyuki Teshima
Dr. Katsuhisa Tanaka
Dr. Tatsuya Yurimoto
Dr. Katsuhisa Tanaka
Dr. Tatsuya Yurimoto
Mr. Toru Shimoda

2016-2021

Development of fishery resource utilization
system using natural circulation function

Mr. Toru Shimoda
Dr. Hajime Saito
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predetermined and mutually agreed upon
research projects. The work plan could also
involve other collaborating institutions or
agencies subjected to FRI, DoF and JIRCAS
approval. The annual JIRCAS meeting was
held on 6-8 December 2017 at the Vistana
Hotel, Penang, Malaysia to share information
on the research activities in five ASEAN
countries (Malaysia, Thailand, Lao PDR,
Philippines and Myanmar) collaborating with
JIRCAS and to discuss on the future plans for
improving the projects (Photo 1).

Other institutions

Ms. Chee Phaik Ean
Dr. Alias Man
Mr. Ryon Siow
Mr. Haris Hilmi Arshad
Mr. Ahmas Hussin Alias
Dr. Siti Zahrah Abdullah
Ms. Chee Phaik Ean
Dr. Alias Man
Mr. Ryon Siow
Dr. Siti Zahrah Abdullah

Prof Dr. Chong Ving Ching
(Universiti Malaya)

Dr. Alias Man
Mr. Ryon Siow
Ibrahim Johari
Dr. Wan Norhana Noordin
Masazurah A Rahim

Prof Dr. Chong Ving Ching
(Universiti Malaya)

Prof Dr. Chong Ving Ching,
Dr. Teoh Hong Wooi and Dr. Lee
Choon Weng (Universiti Malaya)
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FRI has benefitted tremendously in this cooperation projects in many ways. Firstly there has been countless opportunities in sharing of
technical expertise and information between the FRI researchers and JIRCAS scientists. Secondly, in terms of publications resulting from the
implemented projects, many scientific journals and reports have been jointly published by the scientists involved in this collaboration. Most
of the publications were listed below:
1.

2.

3.

4.

5.

6.

7.

R. Tabuchi, D. Hoshino, H. Tanouchi, Y. Fujioka, Y.
Hanamura, Ch. Aryuthaka, S. Nimsanthicharoen, C.
Phaik Ean and R. Siow. (2006). Estimation of mangrove
stands productivity and litter production as potential
food source to aquatic animals. In: Koji Nakamura (ed.).
Sustainable production systems of aquatic animals in
brackish mangrove areas. JIRCAS Working Report No.
44. JIRCAS. 37-40 pp.
Y. Hanamura, R. Siow and C. Phaik Ean. (2006).
Preliminary report on the spatio-temporal distribution
of hyperbenthos in the Merbok mangrove estuary. In:
Koji Nakamura (ed.). Sustainable production systems
of aquatic animals in brackish mangrove areas. JIRCAS
Working Report No. 44. JIRCAS. 15-18 pp.
K. Tomikawa, R, Siow and S. Mawatari. (2007). A new
species of the genus Nuuanu (Amphipoda, Melitidae)
from brackish waters of the Strait of Malacca, Malaysia.
Crustaceana 80 (3): 357-373.
T. Matsuura, C. Phaik Ean, R. Siow and A. H. Alias.
(2007). Changes in farm management of pond and cage
culture in Peninsular Malaysia. In: Tsutomu Matsuura
(ed.). Comparative analysis of aquaculture management
in brackish mangrove areas in three Southeast Asian
countries. JIRCAS Working Report No. 54. JIRCAS. 3141 pp.
T. Matsuura, C. Phaik Ean, Ryon Siow and Ahmad
Husin Alias. (2007). Analysis of small scale coastal
aquaculture in Malaysia. In: Tsutomu Matsuura (ed.).
Comparative analysis of aquaculture management
in brackish mangrove areas in three Southeast Asian
countries. JIRCAS Working Report No. 54. JIRCAS. 8390 pp.
T. Matsuura, L. Dela Pena, C. Phaik Ean, R. Siow and
A. H. Alias. (2007). Development of farming schemes
following disease occurrences in Monodon shrimp
farming using intensive method in three Southeast Asian
Countries. In: Tsutomu Matsuura (ed.). Comparative
analysis of aquaculture management in brackish
mangrove areas in three Southeast Asian countries.
JIRCAS Working Report No. 54. JIRCAS. 43-52 pp.
Y. Hanamura, R. Siow and C. Phaik Ean. (2007).
Abundance and spatio-temporal distribution of Acetes
shrimp (Crustacea, Decapoda, Sergestidae) in the
Merbok and Matang mangrove estuaries, Peninsular
Malaysia. Malaysian Fisheries Journal 6(1): 16-25.

8.

9.

10.

11.

12.

13.

14.

15.

16.

Y. Hanamura, K.Fukuoka, R. Siow and C. PhaikEan. (2008). Re-description of a little-known Asian
estuarine mysid Gangemysis assimilis (Tattersall, 1908)
(Peracarida, Mysida) with a range extension to the Malay
Peninsula. Crustacean Research 37: 35–42.
Y. Hanamura, N. Koizumi , S. Sawamoto, R. Siow and C.
Phaik Ean. (2008). Reassessment of the taxonomy of
Mesopodopsis orientalis (Tattersall, 1908) (Crustacea,
Mysida) and proposal of a new species for the genus
with an appendix on M. zeylanica Nouvel, 1954. Journal
of Natural History 42(37&38): 2461-2500.
Y. Hanamura, R. Siow and C. Phaik Ean. (2008). Further
record of the littoral mysid Eurobowmaniella simulans
(Tattersall, 1915) (Crustacea, Mysida) and its occurrence
in Peninsular Malaysia. Malaysian Fisheries Journal
6(2): 139-144.
Y. Hanamura, R. Siow and C. Phaik Ean. (2008).
Reproductive biology and seasonality of the IndoAustralasian mysid Mesopodopsis orientalis (Crustacea:
Mysida) in a tropical mangrove estuary, Malaysia.
Estuarine, Coastal and Shelf Science 77: 467-474.
G. Fernandez-Leborans, Y. Hanamura, R. Siow, C. PhaikEan. (2009). Intersite epibiosis characterization on
dominant mangrove crustacean species from Malaysia.
Contributions to Zoology 78 (1): 9-23.
Y. Hanamura, R. Siow, C. Phaik-Ean and F. Mohd. Kasim.
2009. Seasonality and biological characteristics of
the shallow-water mysid Mesopodopsis orientalis
(Crustacea: Mysida) on a tropical sandy beach, Malaysia.
Plankton and Benthos Research 4(2): 53-61.
K. Okamura, K. Tanaka, R. Siow, A. Man, M. Kodama
and T. Ichikawa. (2010). Spring tide hypoxia with
relation to chemical properties of the sediments in the
Matang Mangrove Estuary, Malaysia. Japan Agricultural
Research Quarterly 44 (3):325-333.
Y. Hanamura, G. Fernandez-Leborans, R. Siow, A. Man
and C. Phaik Ean. (2010). Prevalence and seasonality of
Zoothamnium duplicatum (Protozoa: Ciliphora) epibiont
on an estuarine mysid (Crustacea: Mysida) in tropical
mangrove brackish water. Plankton & Benthos Research
5(1): 39-43.
Katsuhisa Tanaka, Yukio Hanamura, Ving Ching Chong,
Satoshi Watanabe, Alias Man, Faizul Mohd Kassim,
Masashi Kodama and Tadafumi Ichikawa (2011). Stable
isotope analysis reveals ontogenetic migration and the
importance of a large mangrove estuary as a feeding

17.

18.

19.

20.

21.

22.

23.

24.

ground for juvenile John’s snapper Lutjanus johnii. Fish.
Sc., The Jap. Soc. of Fish. Sci., (77), p809-816.
Yukio Hanamura, M. Murano and Alias Man (2011).
Review of eastern Asian species of the mysid genus
Rhopalopthalmus Illig, 1906 (Crustacea, Mysida) with
descriptions of three new species. Zootaxa
S. Watari, T. Yamamoto, A. Man, C. Phaik Ean, R. Siow,
R. Majid, F. Mohd Kassim and K. Mohamad. (2012).
Evaluation of the effect of fisheries using Ecopath with
Ecosim in the coastal waters of the northwest coast of
Peninsular Malaysia. In: K. Tanaka, S. Morioka and S.
Watanabe (eds). Sustainable Stock Management and
Development of Aquaculture Technology Suitable for
Southeast Asia. JIRCAS Working Report No. 75. JIRCAS.
41-48 pp.
Y. Hanamura, R. Siow, A. Man and F. Mohd Kassim.
(2012). Further record of the shallow water mysid
Heteromysis proxima W. M. Tattersall, 1922 (Mysida)
from the Malacca Strait. Crustacean Research 41: 1118.
Noriyuki Koizumi, Yukio Hanamura, Quinn, TW, K.
Nishida, T Takemura, K. Watanabe, A. Mori and Alias Man
(2012). Thirty-two polymorphic microsatellite loci of the
mysid crustacean Mesopodopsis tenuipes. Conservation
Genetics Resources, Vol 4 (1), p55-58.
Tatsuya Yurimoto, Faizul Mohd Kassim and Alias Man
(2014). Mass mortality event of the blood cockle,
Anadara granosa in aquaculture ground along Selangor
coast, Peninsular Malaysia. International Aquatic
Research 6 (4), 177-186.
Tatsuya Yurimoto, Faizul Mohd Kassim, Alias Man.
(2014). Sexual maturation of the blood cockle, Anadara
granosa, in Matang mangrove estuary, Peninsular
Malaysia. International Journal of Aquatic Biology 2(3):
115-122.
Tatsuya Yurimoto, Faizul Mohd Kassim, Alias Man.
(2014). Digestive tube contents of blood cockle
(Anadara granosa) in a tropical mangrove estuary in
Malaysia. International Journal of Aquatic Biology 2(4):
180-183.
Wan Norhana M.N, T. Yurimoto, B. Intan Nurlemsha,
M. R. Roziawati and K. Saadon. Food safety aspects in
blood cockles (Tegillarca granosa) cultured off Selangor,
peninsular Malaysia. Malaysian Journal of Science
35(2):210-222.

In addition, research directors and scientists from Malaysia have been given the opportunity to visit the JIRCAS headquarters as well as
various institutions, bodies, agencies in Japan particularly linking to fisheries activities. These visits have aided in enhancing the knowledge
and experience of these personnel as well as creating better networking with people involved in fisheries industry in Japan. Besides that,
researchers involved in this collaboration were also given the privilege to attend JIRCAS workshops which are usually simultaneously held
with other JIRCAS projects in the South East Asia countries. The latest workshop as a wrap-up of the previous five years projects was carried
out in December 2015 at King Mongkut Institute of Technology in Ladkrabang, Bangkok, Thailand.
Today, the FRI, DOF and JIRCAS collaboration is still on going. The five years projects entitled “Development of sustainable management plan
for blood cockle culture in Malaysia based on ecological and socioeconomics studies” has just ended in 2016 and the new five years projects
“Development of technologies for sustainable aquatic production in harmony with tropical ecosystems” has kicked off wherein the research
subject “Development of fisheries resource utilization system using natural circulation function” is targeting on blood cockle in Malaysia.
These projects have helped FRI in obtaining some insight to the possible cause of blood cockle mortalities that has been occurring in Selangor
waters. The project will be continued to find the answers to the possible causes of the decline in cockle production and subsequently develop
sustainable management plan for blood cockle culture in Malaysia. After 23 years, the collaboration between FRI, DoF and JIRCAS is still
moving forward and it is hoped that many important and significant output will be produced from this partnership.

A Milestone in Collaboration between the Department of Fisheries,
Malaysia and WorldFish
Wan Norhana Noordin and Raja Yana Meleessa Raja Haroon Arashid

Fisheries Research Institute, 11960 Batu Maung, Pulau Pinang
International Section, Planning and Development Division, Department of Fisheries Malaysia
The collaboration between the Department of Fisheries (DoF), Malaysia and WorldFish or formerly known as ICLARM (International Centre
for Living Aquatic Resources Management) has started since its operation in Batu Maung in 2000. The first few researches between DoF and
WorldFish focused on the selective breeding of Genetically Improved Farmed Tilapia (GIFT), development of the Trawlbase, and selective
breeding of freshwater prawn (Macrobrachium rosenbergii). This spirit of cooperation is translated into the following agreements established
between the two parties:
(a) Agreement between The Government of
Malaysia and the ICLARM regarding the
Establishment and the Operation of the
Headquarters of the ICLARM in Malaysia
signed on 17 January 2000 which shall remain
effective for a period of thirty (30) years;

There are several projects currently being implemented under this cooperation (as listed below) and a few more are underway.
a. The GIFT Tilapia Production and Dissemination in Malaysia
The distinguished achievement of DoF and WorldFish partnership is the development and production of Genetically Improved Farmed
Tilapia or GIFT and could be considered as a flagship project between DoF and WorldFish. Dr Azhar Hamzah was the key researcher from
DoF managing the development of GIFT breeding program since 2001. The GIFT strain was originally developed by ICLARM in collaboration
with institutions in the Philippines (Central Luzon University, Bureau of Fisheries and Aquatic Resources) and Norway (the Institute of
Agriculture Research- Akvaforsk). The base population was established by combining fish from Egypt, Ghana, Senegal, Kenya and four
local strains in the Philippines. After six (6) generations of selection, the growth of GIFT strain has been improved by more than 80%
compared with base populations. This project is being implemented in the Jitra Aquaculture Extension Center, Kedah with the objectives
of conducting research activities and also to serve as a nucleus breeding centre for GIFT, the fast-growing strain of tilapia in Malaysia. To
date we have an established tilapia breeding programme that involved breeding selection, husbandry management, standard aquaculture
practices, biosecurity measurement, disease monitoring and diagnosis. The involvement with GIFT project has enabled DoF researchers to
be very well exposed and trained and this is reflected from the number of publications that have been produced as listed below:
PEER REVIEWED JOURNAL
1.

2.

3.

5.

4

Annual JIRCAS meeting, 6-8 December 2017 Vistana
Hotel, Penang, Malaysia.

A study on the sustainable production system of
aquatic animals at the Merbok Mangrove Forest Reserve,
Malaysia 2004.

(c) Supplementary Agreement between the
Government of Malaysia and the ICLARM on
Germplasm and Intellectual Property Rights
signed on 13 December 2004 and shall remain
effective until 17 January 2030.

Over the years, the cooperation has become domain due to the retirement and transfers of key leaders and researchers from both organisations.
Thus in 2015, the Director General of Fisheries, YBhg Dato’ Haji Ismail bin Abu Hassan presented a proposal during the 60th WorldFish Board of
Trustees Meeting, Penang in May 2015 to invigorate the cooperation so that the existence of the WorldFish could be fully utilized by Malaysia.
This is followed by the establishment of the Technical Committee on Research Collaboration (TCRC) between the DoF and WorldFish to
promote the sustainable development of aquaculture and fisheries in Malaysia with the identification of several key research projects. This
committee meets twice a year to discuss a broad range of issues in relation to the cooperation programs as well as to deliberate and decide
on new project proposals. On the 14th of June 2016, the DoF and WorldFish has officially endorsed a Term of Reference for the TCRC. Since
then, the planning, implementation and monitoring of the collaborations projects have been much more efficient and fully documented. The
latest TCRC meeting, which is the 6th, was carried out in November 2017, co-chaired by the new Director General of Fisheries Y. Bhg. Dato’ Hj
Munir bin Haji Mohd Nawi and Dr. Michael Phillips from WorldFish.

4.

Cruising along the Merbok River in Kedah to study
the mangrove growth and distribution in the Merbok
Mangrove Forest area, 2004.

(b) Headquarters Lease Agreement between the
Federal Lands Commissioner and the ICLARM
signed on 17 January 2000 with a lease period
of thirty (30) years; and

Azhar Hamzah, Raul Ponzoni, Norhidayat, K,
Masazurah,A, R, Roslina A,N, Sedek, E, Abdullah, Z, Sharil
Saliman, Mohd. Shaffer. Genetic Selection of Farmed
Tilapia –The Performance of the 9TH Generation of the
GIFT Strain in Different Farm Environments. Malaysian
Fisheries Journal, Vol. 3(2), December 2004: 74 – 80.
Raul Ponzoni, Azhar Hamzah, Norhidayat, K, Saadiah
Tan, 2005. Live weight genetic parameters and
response to selection in two production environments
in the GIFT strain of Nile Tilapia (Oreochromis niloticus).
Aquaculture 247: 203-210.
Ponzoni, R.W., Hamzah, A., Tan, S., Kamaruzzaman,
N. and Khaw, Hooi Ling, 2005. Live weight genetic
parameters in two production environments in the GIFT
strain of Nile Tilapia (Oreochromis niloticus). Proc.
Assoc. Advmnt. Anim. Breed. Genet. 16: 206-208.
Azhar Hamzah, R. W. Ponzoni, Norhidayat
Kamaruzzaman, Siti Azizah Md. Nor, Khaw Hooi Ling,
N. H. Nguyen and Masazurah Abdul Rahim; 2006
‘Performances of Nile tilapia (Oreochromis niloticus)
selected for high growth rate after three generations of
selection. Malaysian Fisheries Journal Vol.6(2): 103110.
Nguyen Hong Nguyen, Hooi Ling Khaw, Raul W. Ponzoni,
Azhar Hamzah and Norhidayat Kamaruzzaman, 2007.
Can sexual dimorphism and body shape be altered in
Nile tilapia (Oreochromis niloticus) by genetic means?

Aquaculture, Volume 272, 38-46.
Azhar Hamzah, Nguyen Hong Nguyen, Raul W. Ponzoni,
N. Kamaruzzaman, Khairul Rizal Abu Bakar, 2009.
Growth performance of mixed sex, hormonally sex
reversed and progeny of YY male tilapia of the GIFT
strain, Oreochromis niloticus. Aquaculture Research, 40,
720-728.
7. Nguyen Hong Nguyen, Raul W. Ponzoni, K.R. Abu Bakar,
Azhar Hamzah, H.L. Khaw, H.Y. Yee, 2010. Correlated
responses in fillet weight and yield to selection for high
growth in genetically improved farmed tilapia (GIFT
strain) Oreochromis niloticus. Aquaculture 305, 1-5.
8. Nguyen Hong Nguyen, Raul W. Ponzoni, Hoong Yip
Kee, Khairul.R. Abu Bakar, Azhar Hamzah, Hooi
Ling Khaw, 2010. Quantitative genetic basis of fatty
acid composition in the GIFT strain of Nile tilapia
(Oreochromis niloticus) selected for high growth.
Aquaculture 309, 66-74.
9. Raul W. Ponzoni, Hooi Ling Khaw, Nguyen Hong
Nguyen, Azhar Hamzah, 2010. Inbreeding and effective
population size in the Malaysian nucleus of the GIFT
strain of Nile tilapia (Oreochromis niloticus). Aquaculture
302, 42-48.
10. Raul W. Ponzoni, Nguyen Hong Nguyen, Hooi Ling Khaw,
Azhar Hamzah, 2011. Genetic improvement of Nile
tilapia (Oreochromis niloticus) with special reference
to the work conducted by the WorldFish Center with the
GIFT strain. Reviews in Aquaculture 3, 27-41.
6.

11. Hooi Ling Khaw, Raul W. Ponzoni, Azhar Hamzah,
Khairul Rizal Abu Bakar, Piter Bijma, 2011. Genotype by
production environment interaction in the GIFT strain of
Nile tilapia (Oreochromis niloticus). Aquaculture 326329, 53-60.
12. Azhar Hamzah, Mekkawy, Wagdy, Hooi Ling Khaw,
Nguyen Hong Nguyen, Hoong Yip Yee, Khairul Rizal Abu
Bakar and Siti Azizah Mohd Nor, Ponzoni Raul W, 2014.
Flesh characteristics: estimation of genetic parameters
and correlated responses to selection for growth rate in
the GIFT strain. Aquaculture Research 2014, 1 – 11. (doi:
10.1111/are12667).
13. Azhar Hamzah, Mekkawy, Wagdy, Hooi Ling Khaw,
Nguyen Hong Nguyen, Hoong Yip Yee, Khairul Rizal
Abu Bakar and Siti Azizah Mohd Nor, Ponzoni Raul W,
2014. Performance of the Genetically Improved Farmed
Tilapia (GIFT) strain over ten generations of selection in
Malaysia. PERTANIKA Journal of Tropical Agricultural
Science, 37(4), 411-429.
14. Azhar Hamzah, Mekkawy, Wagdy, Hooi Ling Khaw,
Nguyen Hong Nguyen, Hoong Yip Yee, Khairul Rizal
Abu Bakar and Siti Azizah Mohd Nor, Ponzoni Raul W
2014. Genetic parameters and correlated responses in
female reproductive traits in the GIFT strain. Aquaculture
Research, 2014, 1-11 (doi:10.1111/are.12608).
15. Santos, A.I., Nguyen, N.H., Ponzoni, R.W., Yee, H.,
Hamzah, A. and Robeiro, R.P. 2014, Growth and survival
rate of three genetic groups fed 28% and 34% protein

5

diets. Aquaculture Research, 45: 353-361. doi:10.1111/
j.1365-2109.2012.03233.x.
16. C.E. Lind, A. Safari, S.K. Agyakwah, F.Y.K. Attipoe, G.O.
El-Naggar, A. Hamzah, G. Hulata, N.A. Ibrahim, H.L.
Khaw, N.H. Nguyen, A.O. Maluwa, M. Zaid, T. Zake, R.W.
Ponzoni, 2015. Differences in sexual size dimorphism
among farmed tilapia species and strains undergoing
genetic improvement for body weight. Aquaculture
Reports, 2015, 20-27.
17. Azhar Hamzah, Mekkawy, Wagdy, Hooi Ling Khaw,
Nguyen Hong Nguyen, Hoong Yip Yee, Khairul Rizal Abu
Bakar and Siti Azizah Mohd Nor, Ponzoni Raul W. Genetic
parameters for survival during the grow-out period in
the GIFT strain of Nile tilapia (Oreochromis niloticus)
and correlated response to selection for harvest weight.
Aquaculture Research, 2015.
PROCEEDINGS
1.

2.

3.

R. W. Ponzoni, A. Hamzah, N. Kamaruzzaman.
Selection for live weight in the GIFT strain of Nile
Tilapia (Oreochromis niloticus). Proceedings of the 6th
International Symposium on Tilapia Aquaculture (ISTA),
Philippines, 12 to 16 September 2004, pp.42-52.
Azhar Hamzah, Ponzoni, R.W., Siti Azizah Mohd
Nor, Norhidayat, K., Khaw Hooi Ling, Nguyen H.N.,
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In addition to the production of genetically improved families, there are plans to expand research into developing new genetic characteristics,
such as disease resistance. Since 2015, the DoF has been upgrading the Jitra Station with new facilities and improved the bio-security to
enable expansion of the GIFT program. There is also a plan to establish Jitra Station as the Centre of Excellent for GIFT worldwide.
b. Malaysian Fisheries Research Information System (MFRIS)
The MFRIS is a new database similar to the TRAWLBASE which was developed by WorldFish and FRI, DoF previously but compatible with
the latest operating systems and web-based friendly. This new database is able to integrate all fishery survey data in one database portal
for analysis and reporting, especially for demersal, pelagic, acoustic, shrimp and socio-economic surveys. The development of the new
database was initiated in September 2016 with the financial support from DoF. A new interface of the database was set up and data
migration from TRAWLBASE to the new database was conducted. After the testing and verification, the training will be conducted to the
users. The end product will be a fully integrated information system that will used by our researchers to further enhance their research
but more importantly for the fisheries managers to fully understand the scientific information available to better managed the fisheries
resources.
c. Socio-economic assessment of GIFT Tilapia value chain analysis
Impact of Tilapia GIFT on the production of freshwater fish, market and income of breeders in Malaysia has never been reviewed and
reported before. It is time to analyse this analysis so that GIFT benefits can be assessed. Apart from that, this collaboration will also
provide exposure and training to Department officials in a more comprehensive value chain analysis compared to the previous socioeconomic or fishery socio-economic studies.
d. R&D in Fish Disease
The National Fish Health Centre or NaFisH has undertaken 2 components of collaboration, non-research program (the development
of bio-secured GIFT breeding platform at PPA Jitra); and two R&D programs (i) On-farm epidemiology surveillance of GIFT and growth
performance 2017 and (ii) Comparative pathogenicity study between GIFT and red tilapia against Streptococcosis.
A few more projects are being planned. Among them are the domestication of Penaeus monodon and collaboration on Training Programs
for GIFT Tilapia at the international, national and internal levels.
In conclusion, Malaysia and WorldFish have benefited tremendously from this collaboration. It is anticipated that all the planned projects
will be successful and may yield significant results and impacts to the fisheries sector in Malaysia and other countries.
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INTRODUCTION

Globally, seahorse wild population is
threatened by habitat loss, incidental bycatch and direct fishing pressure either
for traditional medicines, souvenirs or
aquarium trade (Lourie, 2016; Wittenrich,
2007; Indiviglio, 2002; Job et al., 2002).
Thus, seahorses were among the first marine
species to be listed by the Convention on the
International Trade in Endangered Species
(CITES) (Lourie, 2016).
Captive-raised species has received
considerable attention for seahorse
conservation and mariculture industry (Job
et al., 2002; Woods, 2000). This activity
may alleviate the pressure on wild stocks
and provide consistent supply of seahorse

to satisfy the demand (Zhang et al., 2017;
Wittenrich, 2007). Recent establishment of
techniques for captive breeding and closure
of the life cycle of some seahorse species
is expected to help in achieving these
objectives (Murugan et al., 2009).
One of the potential candidate for supplying
the tradiotional market and aquarium trade
is Hippocampus abdominalis (Woods, 2000).
H. abdominalis, known as big-belly seahorse,
is one of the largest seahorse species in
the world, with adults reaching heights of
35 cm. This temperate marine species is
normally found in southeast Australia and
New Zealand (Lourie, 2016; Indiviglio, 2002).
To date, successful seahorse culture has
been hindered by limited information on the

culture techniques (Woods, 2000). To our
knowledge, culture of the H. abdominalis had
not yet been reported in Malaysia. In fact,
there is no report on seahorse aquaculture in
Malaysia (Mohamad Saupi and Muhammad
Fadzil, 2015; Nur et al., 2016). Most of
studies and culture of big-belly seahorse
have been conducted in Australia and New
Zealand (Martinez-Cardenas and Purser,
2011; Project Seahorse, 2006; Woods, 2003;
Woods, 2000). Thus, this study is likely to
be the first documented nursery culture
of the big-belly seahorse in Malaysia. The
aim of this study was to breed and rear
H. abdominalis in captive conditions. Our
objectives are to determine the growth and
survival rates of the seahorse from captiveborn to adult and complete the life cycle.

MATERIALS AND METHODS
In December 2016, two pairs of matured H. abdominalis (total length: 13 – 16
cm) were obtained from a public aquarium in Kuala Lumpur. The seahorses were
transferred to Tunku Abdul Rahman Aquarium (AkuaTAR) in Pulau Pinang and
kept together in a 90 cm (L) x 45 cm (W) x 50 cm (H) rectangular glass tank
and fed live mysid shrimps ad libitum twice a day. The water exchange up to
25% and removal of faecal matters were carried out once a day. After a month
of acclimatization, a potential pair was placed in a brooder tank (60cm x 45cm x
75cm). A photoperiod of 12 h light: 12 h dark was provided. Mean water quality
parameters such as temperature (19°C), salinity (33 ppt), dissolved oxygen (4.0
mg/l) and pH (7.6) were maintained in the tank.

Table 1: Type of diets for juveniles of H. abdominalis.
Day

Food

1-7

24h hatched live Artemia

7 - 14

Artemia enriched with fish oil

15 - 30

5-10 days old Artemia fed with rice flour

30 - 60

10-15 days old Artemia

60 onwards

Live mysid shrimps

Two batches of juvenile seahorses were produced from a single pair of this
species. All batches were counted, and newborns were stocked and reared in
rectangular glass tanks (40cm x 25cm x 25cm) for 100 days, with a maximum
number of 100 individuals/tank. A 24-hour photoperiod was provided using
18W T5 fluorescent tubes, with the light intensity of 3000 – 4000 lux, for the
first 20 days. The photoperiod was altered to 10L: 14D (lights on at 0800 h and
lights off at 1800 h), once all juveniles exhibited the settlement behavior.
From day 10, polyethylene lines (size 1 mm in diameter) fitted with weights
were provided as holdfast. After 60 days, the lines were replaced with cable ties
(3 mm), before changed to plastic chains (5 mm) from day 100 onwards. No
substrate was used in tanks. About 25% water exchange was carried out daily.
Dead juveniles, if any, were immediately taken out and mortality was recorded.
Water quality parameters such as temperature (19-21°C), salinity (32-35ppt),
dissolved oxygen (4-5mg/l) and pH (7.6-7.8) were maintained in all tanks. The
juveniles were fed with live diets as in Table 1.
RESULTS AND DISCUSSION
Maintenance of healthy and disease free broodstock is necessary for producing
healthy juveniles. A temperature of 17-20°C was suggested as the optimum
temperature for growth and survival of H. abdominalis (Martinez-Cardenas
and Purser, 2011). Temperature of 20.0 + 1.0°C was provided to the seahorse
throughout this study. A brooder tank with height of 75 cm was sufficient to
facilitate the transfer of eggs, although Martinez-Cardenas and Purser (2011)
suggested vertical tank with more than 90 cm height.
Getting an appropriate broodstock is the first challenge in seahorse propagation
(Wittenrich, 2007). Adult seahorses exhibited courtship and mating behavior after
a few weeks of stocking in brooder tank. Pregnancy lasted for almost a month.
Two batches of newborns were recorded with the brood size ranged from 74 to
189 individuals. These batch sizes are smaller compared to results from other
studies. Indiviglio (2002) documented 300-700 young ones of H. abdominalis,
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while Woods (2000) recorded
269 individuals in average.
The seahorse gives birth
to rather large offspring’s,
averaging 18.30 + 0.80 mm in
total length and 0.019 + 0.01 g in wet
weight. The young ones, however, are bigger
compared to Woods (2000) (15.65 + 0.49 mm
length and 0.008 + 0.01 g weight).
The juveniles attained height of 52.00 + 4.45 mm,
88.50 + 7.21 mm, and 124.85 + 9.18 mm within 30, 60
and 100 days respectively. Growth rate of 48.3 + 1.3 mm
in 6 weeks old (Martinez-Cardenas and Purser, 2011), 32.2 +
0.3 mm and 60.0 + 0.6 mm in 30 and 60 days old respectively
have also been reported in H. abdominalis (Woods, 2003) . For
H. kuda, the seahorse attained growth of 25.5 mm, 77.0 mm
and 116.2 mm in 30, 60 and 100 days respectively (Mohamad
Saupi and Muhammad Fadzil, 2015). However, a higher growth
rate of 85.8 mm in 56 days and 120.7 mm in 98 days was
also observed in H. kuda (Job et al., 2002). In this study,
relatively faster growth rates persisted in juveniles up to
60 days, with the highest growth rate occurring in the 5060 days. Growth rate was high up to the maturation stage
and decreased as the seahorse’s attained sexual maturity.
After a year, the juveniles had attained a maximum height of
220 mm (mean of 185.90 + 9.47 mm) and maximum weight of 25.65
g (mean of 18.80 + 3.06 g). This result was significantly high when
compared to earlier study by Woods (2000) (110.73 + 1.36mm in
1 year). Woods (2000) suggested that with greater food abundance
and better nutrition from a variety of prey rather than only Artemia,
the seahorse could achieve faster growth rates. Females (188.08
+ 9.25mm) are significantly larger than males (182.78 + 9.39mm).
This is in agreement with report by Project Seahorse (2006).
Seahorse breeders are often challenged by the feed preferences
of newborn juveniles (Murugan et al., 2009). Providing a sufficient
quantities of appropriate diet is one of many challenges in seahorse
aquaculture (Nur et al., 2016; Woods, 2003). The initial period of 0-15
days after birth when juveniles switch from the pelagic to settlement
phase is considered the critical stage in seahorse husbandry (Woods,
2000). Appropriate diet and quantity are the critical variables for

Newly born juveniles
(pelagic phase)

Pregnant male

achieving growth and survival in culture of seahorse (Murugan et
al., 2009). In this study, suitable preys were identified at different
stages of their life cycle. During the pelagic juvenile stage, diet of
newly hatched Artemia nauplii plays a major role in its growth and
survival. Then cultured Artemia with different instar stages were
provided to settled juveniles. After two months, live mysid shrimps
were introduced gradually. As the juveniles grew, there was a shifting
of prey items depending on size. It is necessary that the diet should
be changed with seahorse’s growth (Zhang et al., 2017). Cultured
live foods such as Artemia and mysid shrimp suggest that seahorse
culture depends on these types of diet and similar observations have
been reported (Woods, 2003; Wilson and Vincent, 1998).

2009). Settlement of juveniles on holdfasts was initiated from day
10 using fishing lines, while 100% juveniles settled within 20 days.
As the juveniles grew, thickness of the holdfast was increased. The
polyethylene lines were replaced by cable ties on day 60, and then
plastic chains from day 100 onwards. Different types of holdfasts
have been used during the juvenile rearing in many seahorse species;
plastic plants for H. kuda, H. fuscus and H. barbouri (Wilson and
Vincent, 1998), polyethylene mesh for H. abdominalis (Woods, 2000),
nylon mesh and nylon rope for H. trimaculatus (Murugan et al., 2009),
fishing lines and plastic cables for H. kuda (Mohamad Saupi and
Muhammad Fadzil, 2015), and plastic chains for H. barbouri (Nur et
al., 2016)

The positive effect of longer photoperiod on the survival or growth
of seahorse juveniles has been well documented (Murugan et al.,
2009; Sheng at al., 2003). Almost immediately after birth, newborns
were concentrated on the upper half of the tank and exhibited pelagic
behaviour. As the newborns were attracted to light (Wittenrich, 2007),
they fed continuously up to the settlement stage, when light was
provided constantly for 24 h. In this study, the seahorse juveniles
showed high survival rate of 64% when continuous photoperiod was
provided up to the settlement period.

The mortality of juveniles was higher during the pelagic phase and
reduced on reaching the settlement phase (Martinez-Cardenas and
Purser, 2011; Wilson and Vincent, 1998; Woods, 2000). In this study,
mortality of H. abdominalis was high prior to the settlement stage
with a survival rate of 68% and 64% at 10 and 20 days of culture
respectively. After 30 days, 58% of the juveniles were still surviving
and subsequently the mortality rate continued to reduce. Survival for
the first 100 days was 54%. Only a single mortality was recorded from
100 days to 150 days. The survival rate at the end of rearing period of
5 months was 53%. The high mortality rates were observed during the
first 20 days. The trend of high mortalities can be traced back to the
starvation and inability to catch live food due to abnormality. Murugan
et al. (2009) reported that starvation related mortality could perhaps
be due to the lack of juveniles learning behavior on how to capture the
prey. Mortality also due to diseases. Inflammatory processes caused
by bacterial, parasitic and virus dominated the pathological progress
(Zhang et al., 2017). However, in this study, little disease problems
were encountered.

As soon as the juveniles showed settlement behaviour, holdfasts
were provided in the rearing tank so that the juveniles could attach
themselves to the holdfasts instead of entangle one another, thus
potentially causing mortality. The provision of correctly sized holdfast
material is critical in culture of seahorses in order to reduce their
energy expenditure and maximize growth benefits (Murugan et al.,

2 weeks old juveniles
(Settlement stage)

5 months old adult seahorses
Picture 1: Closing H. abdominalis life cycle in captivity
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1 months old juveniles

3 months old juveniles

During this experiment the juveniles did reach the matured stage and
the life cycle has been completed. Males mature by the presence of
brood pouch, while female mature at much the same time (Wilson and
Vincent, 1998). First development of male pouch was observed on day
80 with an average length of more than 11 cm. They, then, reached the
mature size of 13 cm in less than 100 days. Pouch development was
completed in about 100 days. At this age, the number of percentage
for males and females was 47% and 53% respectively.
The life cycle of first generation captive-born big-belly seahorse in
AkuaTAR was completed after 193 days (Picture 1). Although closure
of the life cycle in captivity and production of the next generation of
several seahorse species have been documented (Hora and Joyeux,
2009; Murugan et al., 2009; Wilson and Vincent, 1998), no report
was found for H. abdominalis. Thus, this could be the first success
story in closing the life cycle of big-belly seahorse been documented.
These seahorses were continued to rear for a period of 1 year and
became reproductively mature. Over this period, a total of 8 batches
of second generation captive-born juveniles were born. Mean number
of newborn juveniles was 37 individuals. The mean survival rate of
the first generation after 1 year was 37%. The result was significantly
higher compared to the previous study (Woods, 2000) who recorded
10.57% survival rate.

The major challenge in seahorse culture or commercial rearing is the
low survival of juveniles as reported for H. kuda (Mohamad Saupi and
Muhammad Fadzil, 2015; Job et al., 2002), H. abdominalis (MartinezCardenas and Purser, 2011; Woods, 2000), and H. trimaculatus
(Murugan et al., 2009; Sheng et al., 2006). Despite these problems,
higher survival rate in seahorses has been achieved which look
promising for their consideration as candidate species for aquaculture.
In H. kuda, 73% survival was achieved for a rearing period of 14 weeks
(Job et al., 2002), 65% in H. trimaculatus with a rearing period of 26
weeks (Murugan et al., 2009), and more than 80% in H. reidi up to
110 days (Hora and Joyeux, 2009), whereas in the present study more
than 50% survival was achieved for a rearing period of 5 months.
Thus, availability of research information on captive breeding is very
important for seahorse aquaculture to encourage technical advance.
CONCLUSION
Seahorse aquaculture is still a relatively new industry with many
bottlenecks and difficulties, particularly low reproductive efficiency of
brooders and low survival of juveniles. In spite of the limitations, it is,
however, feasible to captive breed and rear H. abdominalis in tropical
countries like Malaysia. Although the technique is not yet ideal and
much remains to be done, it shows that relatively simple technique
can produce appreciable growth and survival through to adult stage.
Also, this study has delivered good results on closing of life cycle in
the captivity that might reduce the dependency on brooders from the
wild.
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Collaboration between the FRI and UMT: Enhancing the skill of
FRI Sensory Panelist Team

Mohd Nor Azman bin Ayub, PhD

FRI Batu Maung, 11960, Batu Maung, Penang

Research Updates
The Reproductive Biology of the Bubok (Acetes intermedius)

Jamil Musel

Fisheries Research Institute Bintawa, Jalan Perbadanan, 93744 Kuching

Determination of the spawning stages of Acetes intermedius currently is crucial for the sustainable exploitation of the resource by controlling
effort level during the spawning phase and this will bring about a positive impact to the economy of Miri traditional fishermen. In recent
research by FRI Bintawa, the maturity and spawning season of A. intermedius were examined monthly for gonadosomatic index (GSI)
estimation. However, there was no published previous study to be compared of for the spawning season of A. intermedius.
SEX IDENTIFICATION
The microscopy of A. intermedius was essential to differentiate the characteristics of the males and females. This was done according to the
key indicators specified by Omori (1975).
The petasma with pars astringens and 5 hooks was appeared clearly in males, and 1 clasping spine at the lower antennullar flagellum. The
males had triangular shape of telson, while the females had a round shape.
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Figure 2: Length at 1st Maturity is at 26 mm of total length

Sensory Evaluation Course, FRI Batu Maung, 4 – 6 Julai 2017

A collaboration to develop trained panelist on sensory evaluation
of fishery products between the Fisheries Research Institute Batu
Maung, Penang (FRI) and Universiti Malaysia Terengganu (UMT)
was conducted this year. This sensory evaluation training was
organised by the Impact Assessment Research Division of FRI Batu
Maung on 4 - 6 July 2017. The training was conducted by Dr. Fisal
Hj Ahmad, from the School of Food Science and Technology, UMT
and attended by 20 participants from FRI Batu Maung and Fisheries
Biosecurity Unit of the Penang State Fisheries Office. The purpose
of this training is to develop and enhance the participants’ skills on
the correct techniques in conducting a sensory evaluation including
experimental design, data analysis and decision translation. A trained
sensory panel is a cost effective method of research used to quantify
product characteristics in detailed sensory terms.
During the training, panelists were introduced to the characteristics of
the smell, the basic taste and the necessary things during conducting
the sensory evaluation. All panelists are required to assess and
identify the characteristics of the smell, taste and basic texture in the
sensory laboratory. The panelists were given a fish fillet as a training
to evaluate these basic features to form terminology to describe the
characteristics of the fish samples based on the smell, taste, color,
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texture and general appearance of the fish sample. The terminology
given shall be agreed upon by all panelists after the discussion is
held.
Samples of GIFT and red tilapia obtained from Jitra and Pulau Sayak,
Kedah were used during the training. All terminology created by the
panelist during the training will be noted for discussion and mutually
agreed upon for the tilapia samples. Once the terminology has
been selected and agreed for each criterion, the terminology will be
measured using the scores that have been set on the assessment
form. Normally, sensory evaluation is carried out on fish fillet before
and after steamed to evaluate the panelists. Discussions are held
every time after the panelists are tested with samples.

Figure 3: The matured and near-spawning stages is >50% in
June and September
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The discussion is very important for the panelists to better understand
the role of panelists in evaluating. The results of the assessment
made by the panelists will help the researcher to make the right
formula on the tested sample. The results will determine whether the
tested/assessed fish fillets are acceptable or not by the public if they
are to be marketed. It is hoped that participants will be able to use
this method of assessment in future research and fishery industries.

Figure 1: The microscopy of male and female Acetes intermedius. A: Petasma;
B: Capitulum of Petasma; C: Antennular flagellum (male); D: Telson (male);
E: Telson (female); F: Base (female)
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Figure 4: The GSI of A. intermedius all year round
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Rawai Fisheries in Sarawak

Jamil Musel

Fisheries Research Institute Bintawa, Jalan Perbadanan, 93744 Kuching
Longline fishing had been developed since ancient times from
handline fishing. The gear is comprised of a mainline, secondary
lines and hooks (Von Brandt, 1972). The gear is classified as a
passive gear as it relies on the fish attraction to bait that serves as
a source of smell and taste stimuli (Bjordal and Lokkerborg, 1972).
Longline targets the demersal and pelagic species. The gear can be
set up at the seabed to catch the demersal species and set above
the bottom to target the semi-pelagic and pelagic fish.
Longline in Malaysia is called as Rawai and is very popular among
the fishermen in Bintulu. The number of Rawai operated in Bintulu
and Miri since 201 until 2016 were 10 units. There were no landings
recorded in Miri Sarawak in 2014 until 2016 for Rawai fisheries.
In Bintulu, the landings recorded 249.42 tonnes in 2014, 563.01
tonnes in 2015 and 262.68 tonnes in 2016 (Anon., 2016).

A

The current hooking procedure is unsafe due to the fishermen handle
the gear barehanded (Figure 1A), which often causing injuries and
time consuming. Therefore, the innovation of Rawai is significantly
important by upgrading it into an automatically operated gear (Figure
1B) to generate a time-efficient and safe gear for the deep-sea fishing
in the future.
A research in April and August 2017 have been done via the existing
Rawai. The dominant catch was Pristipomoides multidens for both
month. The CPUE in April was 806.20 kg/operation, while 281.80
kg/operation in August (Figure 3). The research will be continued in
2018 with the innovative prototype to determine and distinguish the
operating efficiency of the new Rawai than the existing Rawai.

B
Figure 1: A: Manually-operated Rawai; B: Automatically-operated Rawai
(adapted online from All About Fishing, 2016)

Figure 2: Landings of Rawai in April and August 2017

Collaboration between FRI and CMDV:
The Development of Red Tilapia Hybrid Growth Marker
b

Siti Norita Mohamada, Mohd Azwan Jaafarb

Fisheries Research Institute, FRI Glami Lemi, 71650 Titi, Jelebu, Negeri Sembilan
Centre for Marker Discovery and Validation, Biotechnology and Nanotechnology Research Centre,
Malaysian Agricultural Research and Development Institute (MARDI), Kuala Lumpur
a

Red tilapia is the second largest fish produced after
catfish in Malaysia. However, the production of tilapia has
been found to decrease each year, from 51,554 mt (2012)
to 35,996 mt (2016). The decrease in tilapia production
has recalled actions to improve the fish management
strategies and tilapia culture practices. Among them, is
to identify genes that facilitate the acceleration of growth
which will help to shorten the culture period thus would
increase the profitability to the farmers.
The growth of fish is affected by endogenous factor
such as stock, strain and species which directly
involve with the genetic component of the fish. Traits
associated with fast and efficient growth have a major
influence on animal production. Traditional phenotypebased selection through natural selection and selective
breeding is typically used to select growth traits,
however it requires several generations to optimize the
genetics improvement. In contrast, molecular genetics
requires relatively less time to identify genes and trait
linked markers for selection trait of interest. Thus
the objective of this study is to seek for possibility
of using molecular technique via molecular markers
in the genetics enhancement program of red tilapia
hybrid. This is a collaboration project between Fisheries
Research Institute (FRI), Department of Fisheries (DOF)
and Centre for Marker Discovery and Validation (CMDV),
MARDI. The findings from this study will contribute to
the understanding of the role of specific DNA sequence
and could be used as a basis for the FRI on the selective
breeding program of red tilapia hybrid.
Due to budget constraint, only 100 single nucleotide
polymorphisms (SNPs) that are located near to each
other was chosen for the first phase of the marker
validation. Samples collection for validation of those
100 selected SNPs were done to 3 months old red
tilapia cultured from 3 systems which displayed extreme
phenotype. 100 SNPs were successfully designed into 4
iPlex with 4 SNPs failed to design. 96 SNPs were used to
genotype on 253 tilapia samples collected using Agena®

MassArray platform. As a result, only 4 SNPs markers showed stable genotype
across all systems between the two phenotypes used. In addition, almost 130
genes that were mostly relatable and possibility affected the growth performance
of fish were also selected. This include genes in growth hormone receptor
binding, growth hormone-regulated TBC protein, fibroblast growth factor receptor
binding and cellular component membrane. These 130 genes where then selected
and successfully designed into pooled of 5 IPLEX to genotype on 253 samples.
Only 4 IPLEX with the minimum of 24 SNPs per pooled were choose. Out of 156
SNPs marker that were used to genotype 253 samples, only 6 SNPs markers
showed stable genotype across all systems between two phenotypes used. As
a conclusion, 10 novel SNPs markers that associate to high growth performance
traits of red Malaysian tilapia hybrid was successfully developed from this
project. This finding will help to increase the effectiveness and accuracy in the
broodstock selection in the genetics enhancement program. However, a proper
SOP need to be developed along the usage of this markers as the environmental
effect especially feed intake and water quality will also affect the performance
of the fish.

Sampling of Red Tilapia
DNA samples

Figure 3: Catch composition and CPUE of Rawai in April and August 2017
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Research in fish virology at the National Fish Health Research Center
(NaFisH) – focus on betanodavirus
Azila Abdullah and Zuraidah Roli

Research Collaboration between the Fisheries Research Institute (FRI)
and the University of Sunshine Coast (USC), Australia

Azhar Hamzah

National Fish Health Research Centre (NaFisH), 11960 Batu Maung, Penang
Research on fish and shrimp virology at the NaFisH has started
since late 1990’s under the aquaculture unit. The research was done
in collaboration with JIRCAS on WSSV in shrimp besides helping
in establishment of fish tissue culture lab. In 2002, the fish tissue
culture lab was transferred into a newly built National Fish Health
Research Centre (NaFisH) which totally focus on aquatic animal
health research. Viral nervous necrosis (VNN) is a disease caused by
betanodavirus. Currently, VNN has been reported in more than 50 fish
species worldwide, both in tropical and cold water fishes. Infected
fish typically shows abnormal swimming behaviour, skin darkening,
anorexia, lethargy and swim bladder hyperinflation. Higher mortality
up to 100% is always observed in fry and juvenile fish whereby larger
fish usually showing unspecific symptoms of VNN. Histologically,
VNN cause vacuolation of the fish nervous system which is brain
and eye.

Fisheries Research Institute (FRI), Malaysia and the
University of the Sunshine Coast (USC), Australia
have initiated a collaboration work on shrimp/prawn
breeding programs since 2016. The aim of this
collaboration is based on the interest to cooperate
in the advancement of quantitative genetic research,
training and learning for FRI’s staff or those are
interested to further study at USC.

Figure 1: Cytopathic effect (CPE) observed in SSN-1 cells after inoculation of
samples collected during VNN outbreak infecting bawal emas (Trachinotus blochii)
in 2006. Left – normal cells, Right - CPE

In order to enhance the knowledge and research on VNN in Malaysia,
several approach had been taken especially through collaboration
project with other institutions. From year 2002 to 2004, epidemiology
of VNN was carried out in collaboration with the Veterinary Research
Institute (VRI) in Ipoh, Perak, Malaysia. This collaboration had
obtained grant under the Intensification of Research in Priority
Areas (IRPA) program by MOSTI. This collaboration has increased
the capacity and capability of virology staff in NaFisH. In 2006, we
have isolated the first local VNN strain from an imported bawal emas
(Trichinotus blochii) cultured at FRI Pulau Sayak (Rangsangan, 2011).
The organ sample was inoculated into SSN-1 fish cell culture and the
cytopathic effect (CPE) formed in this tissue culture was harvested
and keep at -80oC (Fig.1). This is the first success story of virus
isolation at NaFisH. Only with this CPE, further characterisation could
be made. Following this, few other collaborations and networking
with expertise from public universities including UPM and UMS
were also carried out (Mayada et al 2009; Ransangan et al 2009).
Several PCR techniques were established using lab-developed or
referenced primers. A simplified RT-PCR method for VNN detection
was successfully developed through collaboration with UMS (2006
to 2009) (Rangsangan et al. 2009). On the other hand, betanodavirus
research was stopped for a while in 2010 to 2014. In 2015, another
isolate was successfully isolated from grouper sampled during an
epidemiology study (Azila et al 2016). Up to date, the 2 CPEs have
been confirmed as VNN and many isolates found in fish tissue
cultures at NaFisH are being under investigation.
In Malaysia, VNN is endemic and easily isolated from healthy looking
fish. This endemic state of disease will limit the strategy for control
and prevention. The only control measures that could be applied at
the hatchery level is to regularly monitor VNN in the broodstocks and
fry stock to ensure that they are free from this virus. In addition, good
management practices are highly required in all fish culture system
to avoid massive loss due to VNN.
With the success in VNN viral isolation and identification, NaFisH
has taken further step in betanodavirus research. The aim of the
study is to understand the epidemiology and pathogenicity of VNN
at hatchery level. NaFisH has initiated this work in collaboration with
UPM in 2016 by looking at the risk factors and transmission strategy
of VNN. The project is now at the final stage and the results from
this study will help the hatchery to improve their broodstocks and fry
management. Future studies focused on the vaccine development
for prevention and control of VNN in Malaysia is being planned in
collaboration with International Islamic University of Malaysia (IIUM)
and expected to be in progress in 2018 (Fig.2).
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Fisheries Research Institute (FRI) Pulau Sayak, 08500 Kota Kuala Muda, Kedah

FRI and USC have commenced a joint research
collaboration in genetic improvement for marine
shrimps and freshwater prawns that are being
conducted at FRI Pulau Sayak, Kedah. Both parties
will strengthen and deepen in this partnership
to undertake specific activities namely selective
breeding for growth improvement as well as diseases
resilient in the targeted species.
To achieve these, USC will assist in conducting
research programs, provide training in genetics,
genomics and bioinformatics as well as higher
degree training for those are interested. In line with
the goals, FRI researchers will spend few weeks at
USC to enhance their skills in genomic technology in
aquaculture.

Figure 2: Research collaboration group led by the NaFisH and local universities
(UPM, IIUM and UMK)

Initiated by a group of researchers from FRI led by
Dr. Azhar Hamzah and Dr. Nguyen Hong Nguyen from
USC, the collaboration will focus on production of
high growth Penaeus monodon and Macrobrachium
rosenbergii strains. In the meantime, disease resilient
trait will be studied to produce a disease tolerant
strain for aquaculture. A series of challenge test
will be conducted in collaboration with National Fish
Health Research Centre (NAFISH), Penang.
It is hope that FRI will succeed in this collaboration as
we are working with the world-class expert in genetics
and genomics technology. Dr Nguyen Hong Nguyen
is conducting research on emerging areas of modern

Figure 3: RT-PCR technique developed at NaFisH lab for VNN detection
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Wild broodstocks of
Penaeus monodon from Sabah

Selected broodstocks of giant freshwater
prawn being conditioned prior to mating

Sample of Penaeus monodon juveniles
produced at FRI Pulau Sayak

quantitative genetics/genomics and advanced statistics to accelerate genetic
progress in the Australian agriculture-related industries. The main areas of his
studies include genetic improvement, genetic basis of complex traits, optimisation
of selection programs, genomic prediction, functional genomics and modern
statistical methods applied to selective breeding programs. His excellent works has
made a significant contribution to the world no. 1 for USC in this field.
The first phase of the collaboration was carried out by organizing 3-day genetic
workshop for FRI researchers in May 2016. Lectures were delivered by Dr. Nguyen.
The workshop was also attended by researchers from FRI Tg. Demong, FRI Glami
Lemi, FRI Bintawa, FRI Gelang Patah and FRI Batu Maung. This is a good exposure
for other FRIs to learn about breeding program since selective breeding for marine
and freshwater fishes are also being carried out there.
Currently, the program is underway and has succeeded in generating the first
generation of giant freshwater prawns through family selection. Meanwhile,
breeding program of tiger prawns is at the stage of wild brood stocks collection
and disease screening. Both programs are based on protocol prepared by USC. It is
expected that the objectives of this collaboration will be achieved by the year 2020
where the improved strains of Penaeus monodon and Macrobrachium rosenbergii
will be disseminated for hatchery operators.

Tagging activity of juvenile prawn
using VIE tag for family identification
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New Update

Fisheries Research Institute (FRI) and Universiti Sains Malaysia (USM)
Conducted Training for Fish Farmers on Sustainable Aquaculture to
Preserve the Ecosystem and Biodiversity of Sungai Merbok, Kedah
Azhar Hamzah

Centre In News 2017

Mohd Saleh Mohd Taha
FRI Pulau Sayak

Fisheries Research Institute (FRI) Pulau Sayak, 08500 Kota Kuala Muda, Kedah

Sungai Merbok and its nearby area is an active mangrove area for aquaculture activities in Kuala Muda, Kedah district. The activities being
carried out there are marine fish and shrimp farming. There are 10 marine fish cage culture farms and a number of companies and individuals
conducting marine shrimp farming in ponds along and nearby the river. This area also plays a vital role as the habitat for many invertebrate
and vertebrate organisms. To preserve its ecosystem and biodiversity, aquaculture activities must be conducted in accordance with good
aquaculture practice guidelines. This is in line with the efforts of Kedah State Government and Universiti Sains Malaysia that are working
on an application for nomination of this site as UNESCO Biosphere Reserve. Towards this end, researchers at USM and FRI are focusing on
various aspects to preserve this site by disseminating knowledge of good aquaculture practices to the local fish farmers as well as applying
biotechnology to maintain the water quality of Sungai Merbok. It is hoped that this will assist in the sustainable aquaculture development and
conservation of this place.
THREE (3) DAYS WORKSHOP FOR FISH FARMERS
Intensive aquaculture activities being conducted in
Sungai Merbok involves the addition of solids and
nutrients (i.e. feed and fish waste) to the environment.
This is identified as a potential cause of environmental
degradation. A build-up of organic material beneath
fish cages has an impact on the flora and fauna of
the area. This could cause major changes to sediment
chemistry and in turn affecting the overlying water
column. The impacts may become worse as a result
of farm discharges from shrimp and fish ponds
around this river. Rapid increase in intensification of
aquaculture production has caused disease problems
which is a primary constraint to the industry in many
countries (Bonded-Reantaso et al., 2005). Antibiotics
were routinely used to overcome disease of cultured
species. However, the adverse effects associated with
the use of antibiotics in aquaculture are notorious.
Nowadays, probiotics is also used as an alternative to
antibiotic treatment (Verschuere et al., 2000). Probiotic
is defined as a live microbial feed supplement which
beneficially affect the host animal by improving its
intestinal microbial balance, enhancing the host
response towards disease and improving culture
environments. Other alternative to improve aquaculture
production is by applying effective microorganism (EM).
EM are various blends of anaerobic microorganisms
in a carbohydrate-rich liquid carrier substrate such
as molasses (i.e. by-product of refining sugarcane)
nutrient solution. The usage of EM is the biological
approach to improve ponds environment as well as
to reduce environmental pollution. This will ensure
that cultured species lives in a clean and healthy
environment leading to better yield at harvest.
As these are related to farm management practices,
fish farmers were exposed to it in a workshop that was
organized by USM and FRI on the 17-19th of July 2017
at Pleading Inn, Sungai Petain. Theory and practical
sessions were delivered by researchers from both
parties. The three days’ course was attended by 26
participants with the objectives to:
a) Train fish farmers on good aquaculture practices.
b) Expose fish farmers on the techniques of using
probiotics and EM in aquaculture.
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Sungai Merbok- rich habitat
for thousands of flora and fauna

Participants were taught to prepare effective microbes(EMs) solution in class

The importance of environment conservation was emphasized in theory as well as
in field works during the workshop.

Meeting between FRI and TNBR delegates

25th October 2017. Mollusc Hatchery, FRI
Pulau Sayak received officials from Tenaga
National Berhad Research (TNBR) Sdn Bhd
based in Bangi, Selangor. Briefing on cockle
breeding activities in the hatchery and
demonstration on the simulation system
used to produce cockle seed were delivered
during the visit. Prior to the visit, a short
meeting were held at the FRI Pulau Sayak
meeting room chaired by the Deputy Director
of Senior Research, Dr. Zainoddin bin Jamari
to discuss on the output and outcome of
the one year collaboration project between
TNBR Sdn Bhd and FRI. The final report of the
project entitled “Cockle Induced Spawning
in Kapar, Selangor were presented by Dr.
Hadzley Harith. It was concluded that the
induce spawning of blood cockle in Kapar,
Selangor had been successfully undertaken
where the warm water discharged by KEV in
Kapar with temperature difference factor (i.e.
higher 5-6°C than normal) induced the cockle
to spawn. The appearance of cockle larvae
confirmed by DNA study and spats in the
coastal area of Kapar on the predicted period/
day after restocking activities confirmed the
successful of spawning activity. Concurrently,
induce spawning experiments in the hatchery
also successfully produced cockle larvae and
spats.

Briefing on EMs and water quality during field visit at shrimp farm nearby Sungai Merbok

In 2018, probiotics and EM will be provided to the selected farms to be tested.
The application of these biological tools to enhance fish health and culture
environments will be monitored by sampling of the cultured fish or shrimp and
water parameters in the farms.
It is hope that this workshop could create awareness among fish farmers on
sustainable aquaculture and preserving the biodiversity of Sungai Merbok area by
practicing responsible culture management.
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Mohd Tamimi Ali Ahmad
FRI Rantau Abang

Turtle Necropsy Course was conducted by
International Union for Conservation of Nature
(IUCN) Turtle Surgeon Specialist Dr. Flegra
Bentavagna from Italy at FRI Rantau Abang
from 2-4 May 2017 in. A post mortem on a
dead female juvenile green turtle (Chelonia
mydas) with a carapace length of 65 cm, 50
cm width and 60 kg weight was used as a basis
for the training. The ante-mortem examination
found that carcass conditions were normal.
However, a 3 cm yellowish wound was
spotted on the right leg of the foot there and
has spread to the thorasic cavity. The heart of
the carcass was congested and the intestine
filled with food and present of tapeworm was
noticed. After undergoing several laboratory
tests, the diagnosis suggested that the
turtle died from wounds in flipper infected
with Staphylococcus sp. and Aspergillosis
myositis that also caused the lungs and liver
to be infected with the bacteria.

Necropsy on female turtle carcases
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Working visit to Japan
Masazurah binti A. Rahim
FRI Batu Maung

On 13-22 December 2017, as a counterpart officer for JIRCAS, I was given the opportunity to visit the JIRCAS Headquarters in Tsukuba, Tokyo
and several research centers around Tokyo. The first one was the Ibaraki Prefecture Fisheries Research Institute, where I was briefed on the
determination of Manila clam age through shell parts. The Freshwater clam is one of the Ibaraki’s specialty products.The second center that I
visited was the Chiba Prefecture Fisheries Research Center and I have been given the privilege to participate in an internal seminar with their
researchers by presenting a paper titled “Cockle, Tegillarca granosa (Linnaeus, 1758) Induce Spawning in Kapar, Selangor, Malaysia”. Later I
was taken to visit the Ocean monitoring pier in Hasaki. The facility is used by the National Research Institute of Fisheries Engineering (NRIFE)
to collect oceanographic data throughout the year. NRIFE offers engineering solutions for the wide range of problems in fisheries.
I had also the opportunity to experience fish auction activity in the wholesale market of Chosi fishing port located at the mouth of Tone River,
which has the largest catchment area in Japan and empties into the Pacific Ocean, and the port is proud of having outstanding catches among
all of Japan.
Before returning back to Malaysia, I was taken to visit the hard clam fishing activity as well as the auction that took place at Iioka Port,
Chiba. I have the privilege to interview the Chairman of Kaiso Cooperation, a cooperative that manages the port. He shared information on
how fishermen there take part in ensuring the sustainability of hard clam resources in this area. The government agency only plays a role in
the research, and the results of such study will be used by this cooperative to manage their resources. Thank you to DoF and JIRCAS for the
opportunity given.

Group photo with researchers
from Chiba Prefecture Fisheries
Research Centre

Field visit to the Ocean monitoring pier in Hasaki
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