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The Southeast Asian Fisheries Development Center (SEAFDEC) is a
regional treaty organization established in December 1967 for the purpose of
promoting fisheries development in Southeast Asia. Its Member-Countries are

Japan, Malaysia, the Philippines, Singapore, Thailand, Brunei Darussalam,
Cambodia, the Socialist Republic of Viet Nam, Union of Myanmar,
and Indonesia.

Four departments were established in the Member-Countries; one of them,
the Aquaculture Department (AQD) located in the Philippines, pursues
aquaculture research and development
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Around the World

The health and future of coral reef systems
Coral reefs are among the most productive
ecosystems on earth, providing valuable
ecosystem uses. Their high productivity has
prompted the World Conservation Strategy
(IUNC/UNEP/WWF) to recognize coral reefs as
some of the essential global life support systems
necessary for food production, health and other
aspects of human survival and sustainable
development. The resources derived from coral
reefs also provide food security to millions of
people living along the tropical coastal
communities.

Corals are colonial organisms that consist
of thousands of polyps. They flourish in clear,
shallow warm water with temperature between
18 to 30°C. Distribution of corals is limited to
depths shallower than 100 m because light is
essential for their survival. Salinity preference
of corals is 32-40 ppt.

But the rapid growth of human population
places a heavy burden on these resources.
Degradation of coral reefs is common. For
example, El Nino-induced increases of sea
temperature cause bleaching that degrades many
of the world’s coral reefs.

Threats to coral reefs may be broadly divided
into two distinct groupings: that caused by man
and his activities, and those considered to be
natural causes. Among man’s activities are coastal
development, overexploitation, inland and marine
pollution, and soil erosion. An analysis published
by the World Resources Institute, Washington
DC, in 1998 determined that 58% of the world’s
coral reefs are at a medium- to high- level risk of
degradation and that greater than two thirds of
the reefs that are outside the Pacific Ocean are
threatened.

Natural occurrences that degrade the coral
reefs are the significant increases in global
temperature that cause the bleaching of corals,
tropical storms, volcanic, and tectonic activity,
and crown-of-thorns starfish outbreaks.
Bleaching of corals results to reduced
reproductive capacity and recruitment, reduced
growth, and change in coral community
composition. While storms and volcanic
disturbances can cause massive damage to coral
reefs, damage tends to be localized. But in

IS NEXT PAGE

Phlllppmes affirms to support AQD

Recognizing SEAFDEC/AQD as one of the
most relevant research institutions in the
Philippines and in Southeast Asia, Agricul-
ture Undersecretary and SEAFDEC Coun-
cil Director for the Philippines Cesar Drilon
affirmed government support for AQD *‘to
enable this institution to successfully pursue
its goals and objectives.”

Drilon made this statement in his key-
note speech during AQD’s 28" anniversary
program July 6, 2001 at Tigbauan, Iloilo,
Philippines.

With the opening of the Biotech Labo-
ratory in the morning of the same day, Drilon
pointed out that aquaculture will undoubt-
edly need new technologies to keep up with
rapid population growth and make fish farm-
ing more cost effective and the country’s fish
products more globally competitive.

He lauded AQD’s efforts in cloning the
growth hormone of milkfish and rabbitfish.

“I hope such developments will result
in fast growing fishes,” Drilon added.

Referring to the Mariculture Park
project, Drilon praised AQD for its efforts
in technology transfer, and encouraged it to
continue and sustain the development of es-

tablished technologies. .
B5° NEXT PAGE

Usec. Drilon, BFAR Director Malcolm Sarmiento and AQD Chief Rolando
Platon (top to bottom) speak before officials, staff and guests during AQD's

28th anniversary program
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Around the World ... continued

extreme cases, recovery may be severely
retarded. Outbreaks of the coral-feeding crown-
of-thoms starfish can be devastating to coral reefs
but explanations to explain the phenomenon have
not been satisfactory.

Coral reefs are resilient ecosystems, thus,
recovery is possible either thru natural or assisted
ways. But the length of time of such recovery is
difficult to predict and may depend upon the
magnitude of the degradation. Other factors that
would affect recovery are the alleviation of
disturbances, influx of coral larvae from other
reefs, timing of the disturbance, survival of some
polyps in the community, and survival of adult
corals in deeper water. If recovery is assisted, it
i1s important to outline definite goals and
determine the likelihood of the corals to recover.

Majority of the coral reefs are within the
national boundaries of developing nations.
Characterized by widespread poverty and
overpopulation of the coastal zones, the future
of such reefs could be jeopardized. The
systematic implemen-tation of coastal zone
manage-

Drilon reminded the audience of AQD’s pioneering efforts in
aquaculture.

“The breakthroughs AQD achieved in aquaculture research, espe-
cially the breeding of the giant tiger shrimp continues to benefit count-
less Filipinos and other people in the ASEAN region.”

The technocrat also urged AQD scientists, researchers and other
people involved in aquaculture not to rest on their laurels. He encour-
aged them to bring technologies down to the marginalized folks in order
to raise food production and make significant changes in the lives of
these people.

Other activities held during the anniversary celebration were the
following: (1) launching of the AQD Library’s aquaculture collection
online or on the web; (2) the annual DK Villaluz Memorial Lecture de-
livered by Dr. Ben Malayang who spoke about environmental govern-
ance and issues on tenure in aquaculture; and (3) the launching of seven
new publications -- a tilapia manual, a report of AQD’s coastal resource
management in Aklan, proceedings volume of two technical conferences,
a textbook on fish health management, a manual on shrimp culture, and
a summary of AQD accomplishments in 2000. These activities were
held on July 4, 2001. — JR Paniza

Mariculture park: a first in the Philippines

For many years, the vast expanse of the sea has remained an untapped
frontier for food production by means of aquaculture. This is starting to

m e n t
involving
all user
groups and
managers
would
achieve
conser-
vation of
coral reefs.
Further-
more,
global
warming
and rising
sea temper-
atures
clearly
show that reef management and conservation is
“no longer the sole responsibility of countries
with coral reefs.” Making sure that the world
environment is friendly to the coming generations
1s a responsibility of all nations — including the
industrialized, first-world nations of Europe and
North America. [REF: Souter DW and Linden O. 2000.
Ocean and Coastal Management 43: 657-688]

ES" NEXT PAGE

The Igang Mariculture Park, Guimaras Island,
west central Philippines

change with the concept of
a mariculture park. A pilot
park will be tested by
SEAFDEC/AQD in the bay
area where it has a marine
substation. This is located in
Igang, Guimaras Island, cen-
tral Philippines.

The concept of a
mariculture park is akin to
the land-based industrial
park. Aquaculture spaces
will be made available for
lease, and the cost required
for deep sea cage farming is
shared by the tenants. Fees
can be based on a fair return
of investment for the infra-
structure amortized over a
period of say, 10 years or
longer.

The basic component of a mariculture park is a communal mooring
system where prospective cage operators could fasten their cages. Sev-
eral service facilities are also provided like a nursery, working platform
for harvesting, feed warehouse, and technician’s quarters. A resident
technical expert would be on-call to implement production protocols
and preventive disease diagnostics.

The pilot park — called Igang Mariculture Park — is 14 meters deep
at low tide. It will serve as a demonstration and training facilities on the

-4 o
-
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Around the World ... continued

Global efforts needed to manage the world’s
marine areas

There are initiatives to manage and protect marine
areas and their resources from pollution problems
brought about by artificial chemicals, radioactive
substances, overfishing and overwhaling,
degradation of the ozone shield in the atmosphere
and increase of UV-radiation in the sea surface,
over emissions of CO,, warming of the climate
and rise in sea level.

According to environmentalist Terttu
Melvasalo of Helsinki, Finland, there is urgent
need for global cooperation to manage the world’s
marine areas and their resources. But he
recommends that implementation of programs of
cooperation should be done at the regional level.
Because of differences between regions regarding
natural resources, social, economic and cultural
development, it is not possible to find a single
model for the implementation of pollution
reduction programmes. Different regions should
adopt different strategies and institutional
arrangements in order to achieve results and
improve their water environment.

Political agreement with governments
concerned should be implemented primarily by
national institutions from the region, in close
coordination with an effective network of
international organizations with links to the
private sector, industry, international financing
organizations and relevant NGOs.

An example of this cooperation and
networking by governments is the Baltic Sea Joint

= NEXT PAGE

operation of a mariculture park. In the site, AQD has conducted baseline
environmental assessment in coordination with the Philippine govern-
ment’s environment body. AQD is monitoring water parameters like dis-
solved oxygen and biological oxygen demand as early warning system
against pollution.

There are cages for demonstration purposes already in place at the
park. These cages have galvanized iron pipe frames, with concrete blocks
used as sinkers at the corners. Access is through wooden catwalks made
to float on plastic drums. A pontoon bridge, which secures the cage set-
up, allows regulation and expansion of the operations. Milkfish will be
the first commodity to be farmed.

The target beneficiaries of the park are the fisherfolk. AQD will be
arranging a skills and development training on cage farming to maximize
the benefit of the park. The technology for cage farming would be
simplified, and with the park facilities, low-cost.

The mariculture park is a collaborative project with the Bureau of
Fisheries and Aquatic Resources and the provincial government of
Guimaras. -- £ Aldon

AQD hosts SEA’s government consultation on

responsible aquaculture

SEAFDEC/AQD hosted Southeast Asia’s third and final Government
Consultation for the Code of Conduct for Responsible Fisheries --
Aquaculture Development (RCCRF-AD) at the Days Hotel in Iloilo City,
Philippines, July 17-19, 2001.

Participants from ASEAN discussed and finalized the guidelines
on the various aquaculture-related issues, among them: (1) responsible
development of aquaculture, including culture-based fisheries, in areas
under national jurisdiction; (2) responsible development of aquaculture,
including culture-based fisheries within transboundary aquatic systems;
(3) use of aquatic genetic resources for the purposes of aquaculture,
including culture-based fisheries; and (4) responsible aquaculture at the

¥ NEXT PAGE

Fisheries officials in ASEAN get together for a responsible cause

GOVERNMENT CONSULTATION

REGIONALIZATION OF THE "ODE OF CONDUCT FOR
RESPONSIBLE FtSHER!ES
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Around the World ... continued

Comprehensive Environmental Action
Programme that was established in 1992 within
the framework of the Helsinki Commission to
restore the Baltic Sea to sound ecological balance.
It focuses on six major elements:
* policies, laws and regulations
* institutional strengthening and human
resources development
* investment activities
* management programmes for coastal lagoons
and wetlands
» applied research
* public awareness and environmental
education
From this experience, the United Nations
Environment Program (UNEP) organized in 1995
an international conference and adopted the
Global Program of Action for the Protection of
the Marine Environment from Land-Based
Activities. The programme improved on the

learnings of the Baltic Sea Programme and called _

for the development of a clearing-house

mechanism to provide a referral system through

which decision-makers at the national and
regional levels can access current information,
practical experience and scientific and technical
expertise. Social, economic, legal and financial
advise by participating governments was also
seen as necessary to establish a data directory,
information delivery system and infrastructure.

Some gaps identified in this experience were:

(1) there are high-level decisions that are far

behind the schedule of implementation, e.g. slow

progress in efforts to stop the global degradation
of coral reefs; (2) there is a lack of effective
mechanisms in sharing experiences and
implementing coral reef management initiatives,
sustainable fisheries management, control of
pollution from land-based activities and sea-
based dumping, among others.

But the initiative looks toward the future in
the following terms:

« relevant scientific studies/international
scientific programs to provide stronger
support

* active regional cooperation in marine
environmental issues

+ formation of a universal body to access the
necessary political and financial
commitments of governments

» the increasing influence of NGOs on public
awareness about marine environmental
questions [REF: terttu.melvasalo@kolumbus. fi;
Ocean and Coastal Management 43 (2000) 713-724)

production level.

Dr. Yasuhisa Kato, special advisor of the SEAFDEC Secretariat,
reported on the progress of the RCCRF Program. He said that
SEAFDEC-organized subcommittee meetings have formulated many
recommendations. Some of these include the governments’ active in-
volvement in international meetings on trade, discussion of regional or
government policies at a more conscious level, and the review of these
policies.

Dr. Kato also enumerated issues of regional concern: (1) mangrove-
friendly aquaculture, (2) trade issues, (3) management methods, (4) sta-
tistics, and (5) waste reduction.

The target year for the implementation of the Code of Practice is
2002. -- JRP

AQD hosts Philippine gov’t consultation on

sustainable fisheries

SEAFDEC/AQD hosted April 18-19, 2001 a seminar to discuss issues,
problems and developments pertaining to fisheries in the Philippines, in
preparation for the ASEAN-SEAFDEC Millennium Conference on Sus-
tainable Fisheries to be held in Bangkok, Thailand November 19-24
this year.

About 100 participants from the academe, government institutions
and the private sector, including AQD officials and senior researchers,
discussed issues and problems about aquaculture production, fisheries
management and post-harvest technology and processing. Discussions
were done vis-a-vis national programs and policies, practical solutions
and areas of collaboration. Multi-sectoral cooperation among national
government agencies, local government units, non-government organi-
zations, fisherfolk organizations and state colleges and universities was
emphasized as necessary for the development of the fisheries industry
in the country. This is in terms of technical, policy, financial, advocacy/
information dissemination and research support.

Output from the national seminar will be made as the basis for the
technical working documents, draft resolutions and plans of action to be
presented at the Millennium Conference.

The Philippines was the second SEAFDEC member country to con-
duct a national seminar in preparation for the Millenium Conference.
Newest member Cambodia held its own seminar in February. Indone-
sia, Malaysia, Brunei Darussalam, Singapore and Myanmar held their
own seminars in the middle of the year.

AQD studies mangrove capacity to process

effluents from shrimp ponds

Three SEAFDEC/AQD scientists are presently involved in a study that
looks into the capacity of mangroves to process shrimp pond effluents.
The project, considered to utilize “virgin” mangroves, is part of AQD’s
thrust on sustainable shrimp farming through a more efficient “zero
waste” discharge system.

In previous mangrove-friendly aquaculture projects in Banate, Iloilo,
it was observed that ponds planted with mangrove seedlings and used as
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Around the World ... continued

Changes in the ocean’s trophic compositions

attributed to efficient fishing gears

The technological revolution of the ‘50s and the
‘60s involved the rapid application of synthetic
fibers to improved fishing gears. This led to large
scale mid-water trawling and purse seining by
industrial fleets, increasing the vulnerability of
small pelagic stocks -- fish living near the sur-
face of the open sea -- over the past few decades.

According to scientists John Caddy and Luca
Garibaldi, this technological evolution is mainly
responsible for the apparent decline in average
trophic level harvests in areas with large stocks.
[The trophic level refers to a stage in the food
chain where energy is transferred; for example,
the trophic level of plants as primary producers
of energy, or of animals including fishes as her-
bivores or carnivores.]

The scientists also say that the decline in-
volves changes in ecosystems rather than con-
tinuous changes in relative harvest rates. This
phenomenon is important as it reflects both eco-
logical change and changing exploitation strate-
gies. The scientists say there are possibly four
reasons for this:

* fishing down marine food webs

* bottom-up effects due to increased/decreased
nutrification

* new technology or changes in commercial
interests and market-driven exploitation
matters

* long term environmental or ecological change

But reason number three appear to be sup-
ported by the strongest evidence. [REF: Ocean and
Coastal Management 43 (2000) 615-665)

The Mediterranean: wild fry

collection and transplantation

A study by Sherif Sadek (Arab Aquaculture Con-
sultants, Cairo) and Dan Mires (Kibbutz Ein
Hamifratz Fish Farm and Hatcheries, Israel) dis-
cussed the wild fry of sea bream, sea bass and
mullets, and the efforts of some countries to regu-
late collection and transplantation.

The culture systems of these euryhaline
marine fishes -- widespread in some Mediterra-
nean countries -- include extensive, semi-inten-
sive and intensive monoculture and polyculture
with tilapias and carp in inland dams, lakes and
lagoons.

& NEXT PAGE

Project site in Bugtong Bato, Panay Island, west central Philippines

catchment ponds (for effluents) have higher biophysicochemical levels
and bacteriological matters reflecting active degradation of wastewater
from culture ponds. Mangrove seedling planted in the area also have
higher growth rates.

On May 3-4, 2001, scientists Celia Lavilla-Torres, Dr. Jurgenne
Primavera, Dr. Aurelio de los Reyes and Training and Information Head
Pastor Torres, Jr. visited another project site -- in Ibajay, northern Panay.
They supervised the documentation of mangrove population in the ef-
fluent pond, the installation of blower and electricals and aerators, and
well as the community structure of the impounded mangrove wetland.

Training on mud crab hatchery starts

A training course on mud crab seed production will be held August 14 -
September 14, 2001 at SEAFDEC/AQD.

The training course is in support of the growing popularity of mud
crab farming which has become an important source of income among
small-scale fish farmers in the Philippines. Citing the notable increase
in the national average production of mud crab (Scylla species) — from
339 kg per ha per crop in 1975 to 975-1104 kg per ha per crop in 1990
and 1979-3230 kg per ha per crop in 1999, AQD researchers see the
encouraging opportunities for its culture. But at the same time, they
said that the limited supply of seed stock or “crablets” which are sourced
mainly from the wild, remains a big constraint to the expansion of the
industry.

Wilfredo Yap, AQD’s technology verification and commercializa-
tion head, said that work on crab larval rearing started in the Philippines
in the mid 1970’s but these have been sporadic and survival rates were
low and inconsistent.

But in 1997, AQD started developing a technology for large-scale
production of mud crab juveniles. AQD intends this hatchery technol-
ogy to help maintain the sustainability of mud crab farming and reduce
pressure on natural stocks.

Co-sponsored by the Australian Center for International Agricul-
tural Research (ACIAR), the training course aims to provide marginal

¥ NEXT PAGE
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Around the World ... continued

In Egypt, transplantation of marine fishes to
lakes is deemed necessary to compensate for the
loss of endemic freshwater fishes, and as the prac-
tice continues, the marine species have become
a major component of lake fisheries. But there
are concerns that the selective, massive transplan-
tation of genetic stocks from one region to an-
other could eventually endanger some endemic
species.

Recent reports of shortage, especially of
mullet fry, is pushing the need for government
regulation as well as the establishment of marine
hatcheries in this re- ¥ i
gion, especially in
Egypt.

The Suez Canal,
its adjacent lakes, the
Nile effluents and
discharge canals
leading to the Medi-
terranean are the
main sources of the
seasonal mullet and
other euryhaline fish
fry catches in Egypt.
In the Venice region,
wild fry that enter la-
goons during the au-
tumn migration towards the sea are captured and
grown there. In France, fishing groups in the past
did the commercial collection of wild mullet fry
along the Arcachon coast on the Atlantic Ocean.

Total catch varies from year to year in dif-
ferent areas, depending on meteorological and
oceanic changes that affect their spawning and
the consequent distribution of eggs and fry. Even-
tually, seasonal factors as well as continuous col-
lection have affected natural stocks. Because of
this, governments -- through their respective ag-
riculture ministries -- have started to regulate the
quantity and species of finfish fry collected from
the wild.

The French Ministry of Agriculture no
longer permits the catch of wild fry other than
eel elvers. In Egypt, low prices of fry caught in
the wild have been established as an incentive
for aquaculture development. In Portugal, the
collection of wild fry has been banned since 1992
even if fishing licenses for the collection of
mollusk seeds are still issued. These regulations
brought about the development of marine hatch-
eries that produced 6.1 million and 4.5 million

IS NEXT PAGE

fish farmers, hatchery operators, technicians and aquaculturists with tech-
nical knowledge and skills in crab seed production, with emphasis on
Scylla serrata.

The course covers topics on the following: (1) biology of mud crab
and the identification of Scylla species; (2) broodstock management and
induction of maturation; (3) culture of natural food organisms and prepa-
ration of formulated feeds; (4) larval and nursery rearing techniques;
and (5) grow-out culture.

Practical work will include mass production of natural food
organisms, preparation of formulated feeds, larval rearing, nursery
rearing, feeds and feeding, water management, pond preparation and
fertilization, and harvesting, packing and transporting.

This year's batch of aquafarming trainees during the opening program

Training on sustainable aquafarming systems

In an effort to promote farming systems proven and verified to be envi-
ronment-friendly, sustainable and socially equitable, an international
training course entitled Management of Sustainable Aquafarming Sys-
tems was conducted May 9-June 15 at SEAFDEC/AQD in Tigbauan,
Iloilo.

Thirteen (13) participants from countries in Asia and Africa came
to attend this five-week course.

AQD Chief Dr. Rolando Platon said the participants’ attendance
was a recognition of the importance of aquaculture “as the fastest grow-
ing food production system especially in Southeast Asia where people
eat fish because it is the cheapest source of animal protein.”

“This is not so in developed countries like the United States and in
Europe where eating fish is a choice for its low cholesterol,” Dr. Platon
said.

He also related that there has been a marked decrease in the con-
sumption of fish, especially since 1995 because of the declining catch
from capture fisheries.

“The deep sea can no longer provide for our need for fish. Our seas
and oceans have reached their limit,” he said. He attributes this to de-
structive fishing methods that have exploited the world’s existing ma-
rine resources.
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Argund the World ... continued

sea bream and sea bass juveniles, respectively,
in the country in 1998.

Sadek and Mires recommended proper man-
agement of fishing practices as well as transport
techniques as necessary to prevent wastage of
these vital commodities. They also pointed out
that since aquaculture needs to become more self-
sufficient in order to help sustain natural stocks,
more fish hatcheries will have to be built to sup-
port production activities. [REF: The Israeli Journal
of Aquaculture — Bamidgeh 52 (2), 2000, 77-88]

Transgenic fish: an evaluation of benefits
and risks

Transgenic organisms (=genetically modified
organisms or GMOs) now offer the opportunity
to improve both production and characteristics
of conventional strains of animals and plants
currently exploited in agriculture and aquacul-
ture.

In the case of transgenic fish, potential
applications include growth enhancement, freeze
resistance and cold tolerance, salinity and disease
resistance, sterility, metabolic modification and
fishpharming. The latter is the use of transgenic
fish for the production of pharmacological

¥ NEXT PAGE

But aquaculture itself has been suffering from the adverse effects of
the indiscriminate application of technological advances “mainly be-
cause of human greed for increased profit.” Thus the need for this train-
ing course.

Dr. Platon proceeded to give a rundown of AQD facilities and re-
search activities for the development of aquaculture techniques. Some
of these are the breeding and hatchery technology to refine culture tech-
niques and enhance the growth of marine species, as well as effective
feed formulation to explore vegetable replacement for animal protein
(in fish meal). The latter is an effort to come up with formulations that
do not contribute to water pollution.

These techniques are included in the design of the training course
which would help provide the participants with technical knowledge
and skills for the actual operation and management of aquaculture fa-
cilities and technology for various marine species like fish, crustaceans,
molluscs and seaweeds.

AQD joins technology caravan

SEAFDEC/AQD joined forces with two of the country’s leading fisher-
ies institutions in extending fisheries technology to residents in northern
Philippines April 23 to May S.

Dubbed as the Fisheries Technology Caravan, the activity carried
the theme “Aquaculture for Rural Development,” making people the
focal point in alleviating poverty by providing livelihood in the coun-
tryside. It started off in Malolos, Bulacan then La Trinidad, Benguet,
Vigan, llocos Sur, Tuguegarao City and finally, in Alaminos, Pangasinan.

Participants were teachers, students, fisherfolks and fish farmers
who flocked to the lecture rooms to listen to experts discuss their topics
of interest. Topics included the

Table 1. Possible risks and benefits attendant on the exploitation of transgenic fish in aquaculture

[Fish and Fisheries (2000) 1: 146-172]

grow-out culture and breeding of
various aquatic species, process-
ing, value added products, and

Risks

Deleterioys to the health of consumers

Shows no advantage over non-transgenic
permanent presence of transgene in wild populations
balance initially

Benefits

Leads to availability of disease resistant strains

resistance or salinity tolerance

safe use in aquaculture

micro-enterprise management

Becomes undesirable alien species upon release or escape
Interbreeds with wild individuals, upon release or escape, resulting in

Brings strains of fish with other desirable traits: cold tolerance, freeze

Offers fish farmers possible exploitation of cheaper and ‘greener’ diets

Used for production of valuable pharmaceutical proteins

Very low

Low

? Requires control
? Requires control

Dies out quickly, upon release or escape, but adversely affects ecological ~ Low

Leads to lower cost, faster growing strains available for aquaculture High

Low in short-term
Fairly low in short-term

Reversible sterile strains of transgenic fish becomes available, allowing Medium probability in

medium-term
Medium probability in
long-term
High probability in
medium-term

development and marketing.

Participants also had stories
to tell. For instance, Robert
Solano of Tuba, Benguet said
that he grows tilapia with rice
and has been getting more from
both activities. Moreover, he is
able to use less fertilizer because
the water coming from the pond
is already fertile. He said that
he plans to visit AQD soon to get
more ideas because he wants to
go into commercial tilapia cul-
ture.

IS NEXT PAGE
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Around the World ... continued

proteins. Currently, the
only application which has
reached the point of large-
scale outdoor trials is
growth enhancement.

However, these
applications also raise
concerns regarding the
possible deleterious effects
of escaped or released
transgenic fish on the
natural ecosystem. As fish
are potentially highly
motile, secure containment
is not always easy to
achieve.

Table 1 (overleaf)
presents the probable risk
and benefits of the exploi-
tation of transgenic fish in
aquaculture as concluded in

a study conducted by Norman Maclean and Ri-
chard James Laight of The University of
Southhampton, UK. [REF: Fish and Fisheries (2000) 1:

146-172]

THIS SECTION IS EXCERPTED OR SUMMARIZED
FROM JOURNAL PAPERS BY M SURTIDA,
A ESPANO, A SURTIDA, E GASATAYA, RIY ADAN

SEAF)

Dr. Bagarinao

10

Resource persons
from SEAFDEC,
BFAR and PCAMRD
share their expertise
with fishfarmers,
government workers
and students in
northern Luzon

On the other hand, AQD, BFAR and PCAMRD experts found it a
pleasure to assist people. “We feel nice about having helped people im-
prove their lot. It is very inspiring to discuss with them because it means
that they have a real interest in aquaculture,” they said.

The activities culminated in Alaminos, Pangasinan, May 5, where
certificates of appreciation were awarded by Agriculture
Secretaryleonardo Montemayor to officials and resource persons in-
volved in the project. Guests included the DA Undersecretary for Fish-
eries Cesar Drilon, BFAR executive director Atty. Malcolm Sarmiento,
PCAMRD director Dr. Rafael Guerrero, AQD admin and finance head
Mr. Dan Baliao and the local executives of the different municipalities
in Pangasinan. - ET Aldon

AQD has two new senior scientists

SEAFDEC/AQD recently appointed two new senior scientists -- Dr. Oseni Millamena and Dr. Teodora
Bagarinao.

Dr. Millamena is the main proponent in the development of a broodstock diet for the mud crab Scylla
serrata, a practical diet for the juvenile grouper Ephinephelus coioides, and the large-scale production of
mudcrab juveniles using developed broodstock hatchery techniques.

Dr. Bagarinao, on the other hand, wrote the book “The Biology of Milkfish Chanos chanos™ in 1991
and the more comprehensive “Ecology and Farming of Milkfish” in 1999, and edited the conference pro-
ceedings “Towards Sustainable Aquaculture in Southeast Asia and Japan” in 1995. She also serves on the
editorial board of two scientific journals. She set up the AQD’s museum in 1993 and later proposed the
construction of FishWorld, a museum ecopark dedicated to informal public education about aquatic eco-
systems, responsible fisheries and aquaculture, environment protection and sustainable development.

The appointments were announced during AQD’s 28" anniversary program on July 6. Dr. Millamena
and Dr. Bagarinao joined the Department on April 19, 1976 and January 16, 1978, respectively. —JRP
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AQD hosts ACIAR seminar on grouper

Researchers and representatives of the aquaculture industry from ASEAN were partici-
pants in the seminar on the “Progress of Grouper Aquaculture Research” held July 10-12 at

SEAFDEC/AQD. Sponsored by the Australian Center for Intemational Agriculture Re-
search (ACIAR), the seminar tackled research results on feeds and feeding techniques,
larval rearing, and others. Middle photo shows ACIAR’s Barney Smith discussing issues
with participants; and, at left, AQD’s Joebert Toledo leading the sampling of grouper cul-
tured at the Dumangas Brackishwater Substation in the Philippines.

AQD in JICA exhibition

SEAFDEC/AQD participated in an exhibit for the Japan In-
ternational Cooperation Agency (JICA) Consultative Meeting
among ASEAN-Member Countries on June 19-21,2001 in Ma-
nila, Philippines.

AQD is one of the implementing agencies of the Third
Country Training Programme (TCTP) in the Philippines. Since
1996, AQD has been implementing the TCTP on Responsible
Aquaculture Development and Coastal Resource Management.
Implemented by phases comprising five sessions per phase,
the training program’s second phase will start in September.

The exhibit featured the activities of TCTP trainees. Train-
ing and information head Pastor Torres Jr. represented AQD in
the meeting.

Viewing the AQD exhibit are Undersecretary Franklin Ebdalin of
the Department of Foreign Affairs; Ms. Margarita Songco,
assistant Director General of NEDA; and Mr. Hideo Ono, JICA
Resident Representative to the Philippines

AQD celebrates Aquaculture Week 2001

In celebration of Aquaculture Week 2001 held July 9-13 at
AQD, various competitions were held to emphasize the rel-
evance of aquaculture in the lives of people. There was the
Best Seafood Dish Contest for chefs with the theme: “Seafood
from aquafarms: healthy, novel, versatile and gourmet.”
School children, both elementary and high school, also com-
peted in the photojournalism and essay writing contests
(Aquaculture for Food Security in the Philippines), and writ-
ing a fish story (From the fish farm to the dinner table).

Atright is the winning entry by April Rose Drilon, a grade
six student from the Colegio del Sagrado Corazon de Jesus, in
the drawing/painting contest (Mangroves are important to me
and my community).
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SEAWEED ELANNNG WORKSHOP |

2 gm0l

Dr. Anne Hurtado (left), AQD expert on seaweeds, listens to the suggestions of partici-
pants (upper left and above) while Oscar Monsales, secretary of the Seaweeds Industry
Association of the Philippines, shares his experiences and observations on the farming of
the seaweed Kappaphycus

Workshop pushes creation of Code of Practice for seaweed industry

The recently concluded National Seaweed Planning
Workshop pushed for the creation of a Code of Practice
for the seaweed industry in order to minimize industry
malpractices and sustain its position in the international
market. It will adopt systems of policies and standards
to govern in the farming and procurement practices of
seaweeds for farmers, traders, processors, and entre-
preneurs. The Bureau of Fisheries and Aquatic Re-
sources (BFAR) was designated lead agency in the draft-
ing of the code.

Seaweed farming is a major livelihood among
coastal communities, particularly to some 180,000 fami-
lies in the Sulu archipelago. In 1999, Philippines ex-
ported more than 35,000 tons of dried seaweeds worth
USS$ 44 million, making the country the 4" largest pro-
ducer of seaweeds and the 8" largest producer of carra-
geenan in the world. However, improper post-harvest
management in cleaning, drying by salting or steam-
ing, adulteration of seaweeds with sand, dust, and dirt
for added weight, storage, and baling inadvertedly re-
duces quality. The moisture content and cleanliness of
seaweeds dictate its market price.

Seaweed, a highly priced sea vegetable, is a
raw material for carrageenan, agar and alginate. These
extracts are used to gel, thicken or suspend in the pro-
cesses of emulsion, stabilization, binding, and disper-
sion. The carrageenan and agar are also major ingredi-
ents in dairy products like ice cream, milk, chocolate;
surgical jellies and ointments, cosmetics and healthcare
products. They are also used in softdrinks; processed
meat, bread, and pet foods; air freshener, paints and in
many other industrial applications including pharma-
ceuticals.

The two-day workshop, held at SEAFDEC/AQD in Tigbauan,
Iloilo on August 2 and 3, discussed the research and development pro-
grams of different participating agencies, identified and validated the
problems and concerns of the seaweed industry, and agreed on strate-
gies of solving problems in seaweed farming like disease management,
manpower development and management, post-harvest processes, post
harvest facilities and research funding.

Participants are from the Seaweed Industry Association of the
Philippines; Kasangnayan Seaweed Planters Association, Zamboanga
City; Western Mindanao Seaweed Industry Foundation; CP Kelco Phil-
ippines, Inc.; Growth and Equity for Mindanao; Bureau of Agricultural
Research; BFAR Regional Field Offices 1V, V, VI, IX, and ARMM;
Department of Science and Technology — Industrial Technology Devel-
opment Institute, Science and Technology Promotion for Mindanao, and
Technology Application and Promotion Institute; Mariano Marcos State
University; University of San Carlos; Mindanao State University — Tawi-
Tawi Institute of Technology and Oceanography; Zamboanga State Col-
lege of Marine Sciences and Technology; PCAMRD; UP Marine Sci-
ence Institute; UP in the Visayas; and AQD. They all agreed to support
each other’s research and development programs to optimize resources,
and to solve problems in the industry in terms of expertise, research,
facilities, and financial resources.

AQD, one of the workshop organizers, now focuses on the uti-
lization, and strain improvement of some commercially important
seaweeds — Kappaphycus and Gracilaria or Gracilariopsis. The latter
addresses problems on the quality of seedstocks due to vegetative propa-
gation by fragmentation.

Strain improvement through the application of advanced tech-
nology in seaweed is through tissue culture and protoplast isolation.
Studies are also directed towards the production of high yielding and
disease resistant seedstocks, and high agar and carrageenan quality
seaweeds. -- JRP
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from the AQD Library

Baticados DB, Agbayani RF. 2000. Co-management in marine
fisheries in Malalison Island, central Philippines. International
Journal of Sustainable Development & World Ecology 7 (4): 343-
355

Abstract. This study, conducted from November 1995 to February
1996. describes the evolution and impact of fisheries co-management
arrangements in a coral reef fishing village at Malalison Island, central
Philippines. The island is the site of a community-based fishery resources
management project of the Southeast Asian Fisheries Development Center
Aquaculture Department, funded by the International Development Re-
search Centre of Canada.

Using a case study approach and inferential statistics in the analysis
of data, the co-management arrangements on the island are perceived to
be successful based on equity, efficiency and sustainability criteria. Fish-
ers, represented by the Fishermen’s Association of Malalison Island
(FAMI) who form the core group, participated actively in the manage-
ment of fishery resources with legal and financial support both from the
municipal and barangay (village) government. Potential problems none-
theless, still exist with the ambivalent attitude of fishers toward rule-
breaking, especially of fishery rules directly affecting them. The future
of co-management arrangements will largely depend on how the fishers
and other stakeholders maintain and build earlier initiatives with the even-
tual phasing out of SEAFDEC/AQD from the island. The rapid popula-
tion growth could also affect project gains.

Gallardo WG, Hagiwara A, Snell TW. 2001. Use of GABA to
enhance rotifer reproduction in enrichment culture. Aquaculture
Research 32 (3): 243-246

Abstract. Gamma-aminobutyric acid (GABA) has been shown to
enhance the reproduction of the rotifer Brachionus plicatilis Muller in
stressful culture conditions. During the enrichment of rotifers for feed-
ing to marine fish larvae, they are usually stressed as a result of exposure
to different marine oils and high population densities. This typically re-
sults in decreased rotifer survival, reproduction and swimming activity.
In the present study, we used GABA to increase rotifer reproduction and
the swimming activity of rotifers in enrichment cultures. GABA treat-
ment 24 h before high density enrichment enhanced reproduction during
enrichment culture, but not when carried out simultaneously with en-
richment. Swimming activity was not significantly affected by GABA
treatment 24 h before or simultaneously with nutrient enrichment.

Gapasin RSJ, Duray MN. 2001. Effects of DHA-enriched live
food on growth, survival and incidence of opercular deformities
in milkfish (Chanos chanos). Aquaculture 193 (1-2): 49-63
Abstract. The use of commercial enrichers to improve the nutri-
tional quality of live food in larviculture of milkfish was investigated.
Fish were either fed rotifers cultured on Chlorella sp. and newly hatched
Artemia nauplii (Control, Trt I) or rotifers and Artemia given DHA en-
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richment diets (DHA-treated, Trt II). Results showed survival was sig-
nificantly better (P < 0.05) in the DHA-treated fish than in the untreated
fish after 25-day culture period. Although growth was not statistically
different (P> 0.05) between the control and DHA-treated fish during the
hatchery phase, extensive rearing of the postlarvae (fry) in nursery ponds
for another 60 days showed that DHA -treated fish exhibited significantly
better (P <0.05) growth than the untreated fish. Opercular deformities in
85-day old milkfish juveniles were also significantly lower (P <0.05) in
the DHA-treated fish than the control. Survival after nursery culture,
however, was high for both treatments but not significantly different (P
>0.05).

The lack of a viable and reliable method of mass culturing copepods
as live food in the hatchery makes the use of off-the-shelf commercial
enrichment diets for rotifers and Artemia a practical option in the larval
culture of milkfish.

Hurtado-Ponce AQ, Liao LM. 1998. The genus Gracilariopsis
(Rhodophyta, Gracilariales) in the Philippines: morphological and
taxonomic confirmations. Philipp. Scient. 35: 141-151

Abstract. Reports of the economically-important agarophytic sea-
weed genus Gracilariopsis Dawson from Philippine waters are verified
for the first time. Cystocarpic, spermatangial and tetrasporic materials
collected from various localities in eastern Panay and northwestern Negros
islands conform to the circumscription of this recently reinstated genus.
Materials as referred to Gracilariopsis heteroclada Zhang & Xia after
morphological comparisons with type materials from Southern China.
In addition, a discussion of the complicated nomenclature history of this
species is included.

Another putative Gracilariopsis species is reported from Zamboanga
City based on cystocarpic materials alone. This species differs from G.
heteroclada with its smaller gonimoblast cells and larger height:width
ratio of the gonimoblast mass. Vegetatively, the thallus is smooth, de-
void of fine, determinate branchlets observed in G. heteroclada.

Lio-Po GD, Traxler GS, Albright LJ, Leano EM. 2000. Charac-
terization of a virus obtained from snakehead Ophicephalus
striatus with epizootic ulcerative syndrome (EUS) in the Philip-
pines. Diseases of Aquatic Organisms 43(3):191-198

Abstract. This is the first report of the isolation and characterization
of afish virus from the Philippines. The virus was isolated using snakehead
spleen cells (SHS) from severely lesioned epizootic ulcerative syndrome
(EUS)-affected snakehead Ophicephalus striatus from Laguna de Bay,
in January 1991. The virus induced cytopathic effects (CPE) in SHS cells
yielding a titer of 3.02 x 10 (6) TCID 50 ml (-1) at 25 degrees C within 2
to 3 d. Other susceptible cell lines included bluegill fry (BF-2), catfish
spleen (CFS) and channel catfish ovary (CCO) cells. Replication in
Chinook salmon embryo cells (CHSE-214) was minimal while Epithe-
lioma papulosum cyprini cells (EPC) and rainbow trout gonad cells (RTG-
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2) were refractory. Temperatures of 15 to 25 degrees C were optimum
for virus replication but the virus did not replicate at 37 degrees C. The
virus can be stored at -10 and 8 degrees C for 30 and 10 d, respectively,
without significant loss of infectivity. Viral replication was loganthmic
with a 2 h lag phase; viral assembly in the host cells occurred in 4 h and
release of virus occurred 8h after viral infection. A 1-log difference in
TCID 50 titer between the cell-free virus and the total virus was noted.
Freezing and thawing the virus caused a half-log drop in titer. Viral ex-
posure to chloroform or heating to 56 degrees C for 30 min inactivated
the virus. Exposure to pH 3 medium for 30 min resulted in a more than
100-fold loss of viral infectivity. The 5-iododeoxyuridine (IUdR) did not
affect virus replication, indicating a RNA genome. Neutralization tests
using the Philippine virus, the ulcerative disease rhabdovirus (UDRV)
and the infectious hematopoietic necrosis virus (IHNV) polyvalent an-
tisera showed slight cross-reaction between the Philippine virus antise-
rum and UDRV but established no serological relationship with SHRV
and IHN virus. '

Transmission electron microscopy (TEM) of SHS cells infected with
the virus showed virus particles with typical bullet morphology and an
estimated size of 65 x 175 nm. The Philippine virus was therefore a
rhabdovirus, but the present study did not establish its role in the epiz-
ootiology of EUS.

Madrones-Ladja A. de la Pefia M. 2000. Hatchery management
for the window-pane shell, Placuna placenta Linnaeus, 1758.
Phuket Marine Biological Center Special Publication 21(1): 189-
1945

Abstract. To relieve pressure on wild stock population, hatchery
technique for the window-pane shell, Placuna placenta Linnaeus has to
be developed. A study was conducted to determine the suitable algal
diet for P. placenta during gonad development and larval rearing. Sexu-
ally immature P. placenta broodstock were reared in the estuary or in
tanks for four months. Tank-reared animals were fed daily mixture of
Isochysis galbana (T-1SO) Parke and Tetraselmis tetrahele (G.S. West)
at 100,000 cells/ml, 1:1 (100-1:T), or 200.000 celis/ml, 3:1 (200-31:T)
combinations. Monthly gonad histological examination showed that
sexual maturity was attained by animals fed 200-3I:T diet after four
months but not in 100-1:T. Estuary-reared broodstock had the highest
gonad index among treatments after the first month, but did not reach
sexual maturity until the end of the conditioning period. Sexually ma-
ture P. placenta from 200-31:T fed-group spawned when exposed to UV
light-irradiated seawater. One-day old larvae were reared in UV light-
irradiated seawater until metamorphosis to plantigrade. Larvae were fed
daily with monoalgal diet of /. galbana, T. tetrahele, or Chaetoceros
calcitrans (Takano) at densities of 10,000-30,000 cells/ml. Larval set-
tlement was observed in all diets after 14 days. Survival rate at meta-
morphosis was highest (12.60%) when diet of I. galbana was used, but
lowest in T. tetrahele (5.1%) (P<0.05). Average shell length increment
during the 14 days rearing period were 11.0, 11.38, and 9.92 um day-1,
for Isochrysis, Tetraselmis and Chaetoceros fed larvae, respectively.

Tendencia EA, de la Pena LD. 2001. Antibiotic resistance of
bacteria from shrimp ponds. Aquaculture 195(3-4):193-204
Abstract. The incidence of antibiotic resistance was compared in
bacteria isolated from pond water, pond sediment, water and sediment
from the receiving environment (area where water from pond drains,
which is 0 and 50 m away from the exit gate, in this study) and cultured
shrimp from ponds that have not used any antimicrobials, ponds that

have previously used antimicrobials and ponds that are currently using
oxolinic acid. Most of the bacteria isolated from all sample and pond
type were Vibrio. Among the Vibrio, V. harveyi were most commonly
isolated. Multiple antibiotic resistance (MAR) to at least two
antimicrobials was highest in ponds currently using oxolinic acid (24%
of bacteria isolated from such ponds), followed by those that have previ-
ously used antimicrobials (19%) and the least was those from ponds that
have not used any antimicrobials (17%).

The lowest incidence of antibiotic resistance was observed in ponds
that have not used any antimicrobials (41% of the isolates from such
ponds). Among the individual antibiotics, incidence of resistance to ox-
ytetracycline was highest (4.3% of the total number of isolates) followed
by furazolidone (1.6%), oxolinic acid (1%) and chloramphenicol (0.66%).

Resistance to individual chemotherapeutants did not reflect the pat-
tern of antimicrobial use with ponds that have previously used
antimicrobials showing the highest incidence of resistance to one anti-
microbial (12% of total isolates from such ponds). Resistance to both
oxolinic acid and furazolidone (15% of total number of isolates) was
highest compared to other antimicrobial resistance profiles (1-12%).
Multiple antimicrobial resistance and intermediate reaction to at least
one antimicrobial are associated with antimicrobial use.

Santiago CB, Focken U and Becker K. 2000. Voluntary feed
intake and energy partitioning in tilapia (Oreochromis niloticus)
fed diets with different protein/energy levels. IN: Chevalibog A,
Jakobsen K (eds). Proc. 15th Symp. Energy Metabolism in Ani-
mals; 11-16 Sept 2000; Denmark. EAAP Publication No. 103. p
181-184

Abstract. In order to investigate the effect of different protein/en-
ergy levels of diets (two commercial and one laboratory) on voluntary
feed intake and energy partitioning in tilapia (Oreochromis niloticus), 15
fish with an initial body mass of 33 g were individually in respirometric
chambers for 42 days and offered 3 diets ad /ibitum. The protein con-
tents of the diets were 36.1, 33.8 and 36.8% (dry matter base); the energy
content 18.9, 18.4 and 19.2 kJ GE/g and 11.7, 10.5 and 15.4 k] ME/g.
The initial body composition and energy content was estimated from a
control group. Feed consumption was recorded for each individual fish.
Body mass development was monitored weekly. At the end of the ex-
periment, the fish were sacrificed and their chemical composition (pro-
tein as N6.25, lipid, ash) and gross energy content determined. To estab-
lish energy budgets, ingestion (I) was calculated from feed intake, reten-
tion (P) from accretion in the carcass, heat production ® from oxygen
consumption (indirect calorimetry) and apparanetly non-utilised energy
(faecal and non-faecal losses, U) by difference from energy ingestion.
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