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~ INTRODUCTION

As ICLARM passed its sixth birthday as an interna-
tional non-profit institution this year, staff and the many
individuals who provide assistance of various kinds were
able to view with pride the research accamplishments of the
past six years. The Center is functioning ac an inter-
national research center should, and it has established a
track record of sound, applicable research. It has taken
international leadership roles in socioeconcnic research on
small-scale fisheries, on tropical stock assessment, on
stock improvement and integrated famming, and in informa-
tion services; the level of interaction on these topics
with other international and naticnal institutions is very
encouraging. We are pleased to note the need for ICLARM
has been clearly established and its role amcng development
organizations appears to be appropriately focused.

In spite of these successes ICLARM has been made
keenly aware this vear of the worldwide recession and its
impact on research funding. Donors are faced with in-
creasingly difficult decisions as inflation erodes the
impact of static or even decreasing financial resources,
and decisions must be made concerning the relative value of
research in different sectors and on topics within each
sector. The questions asked by donors faced with these
hard decisions are questions that are relevant to all
fisheries research institutions in developing countries. A
general discussion of the questions including a brief
sumary of our answers snould be of interest. The ques-
tions fall into three general categories dealing with (1)
The Fisheries Sector, (2) ICLARM Program Impact and (3)
Camunication of Results.

The Fisheries Sector

Questions regaraing the broad fisheries sector and its
importance are typically: (1) Why work on fisheries? (2)
How important is fish in the developing worl«i? and (3)
Isn't fish a luxury food, too expensive for ihe poor?

The 75 million tonne total harvest of fishery products
is relatively small campared to other food ccmmodities but
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its size belies its importance as a contribution to human
protein needs. Fish contribute 6% of the world's protein
or 24% of the world's animal protein. Because the animal
proteins contain essential amino acids lacking in cereal
grains the nutritional impact of fish in diets of the poor
is often far more significant than it would appear at first
glance. In several Asian and African countries 50% or more
of total animal protein consumption is in the form of fish.
Further, much of it is inexpensive dried or salted fish
within econamic reach of poorer consumers. Because of
this, poorer consumers are often more dependent on fish for
their animal protein than their richer neighbors who eat
more meat, poultry, eggs and milk products. In short, the
fragments of dried fish added tc many inexpensive foods in
the developing world are an axtremely important part of the
uiet fram a nutritional sta.dpoint for a great many people.

To camplicate this picture the rapid increases in the
harvest of fish observed during the 1250s and 60s (20
million tonnes to 70 million tonnes between 1950 and 1970)
have slowed to a crawl since 1970. Preliminary estimates
from FAO are that 75 million tonnes were landed in 1982.
Predictions of total production for the year 2000 are
diminishing rapidly (130 to 104 to 92 million tonnes since
1976) and the present rate of increase, about 1.2% per
year, coupled with problems of overexploitation and in-
creasing fuel costs make even the 92 million tonne estimate
questionable.

When we shift fram consideration of the world situa-
tion to the situation in developing countries where popu-
lation growth averages 2.4% per year and where scme coun-
tries are already overexploiting existing resources, the
seriousness of the problem begins to came into focus. Same
countries that are neavily dependent upon fish have de-
Creasing harvests (e.g., Thailand and Pakistan) or catches
that. are not increasing significantly (Bangiadesh and
India). In the Philippines per capita fish consumption
decreased 47% from 1970 to 1980. The gap between supply
and demand is generally widening and prices seem to be
moving upward in a predictable but rather striking fashion.
Many believe a nutritional crisis of serions propartions is
emerging.

ICLARM Program Impact
Donors often ask, if capture fishing is facing all

these obstacles to increased production (e.g., poor manage-
ment, increasing costs, envirommental degradation), and
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catches are therefore increasing only slowly, why worry
about research? What benefits can be expected? And with
reference to the poor small-scale fishermen caught in an
almost insoluble tangle of problems, what can be done to
help them? Further what is the potential of aquaculture;
would we be better off placing emphasis on production of
chickens, for example?

As serious study of the population dynamics of heavily
exploited tropical stocks began, ICLARM scientists realized
that tropical stocks are very poorly understood in cam-
parison with temperate fish stocks. A part of the reason
nations have often been unable to continue increasing total
yields toward predicted levels is the inadequate knowledge
of what levels of sustainable harvest the tropicel stocks
will support. Typically, overexploitation damages pro-—
ductivity of stocks and overcapitalization reduces pro-
Fitability of tropical fisheries because managers do not
have appropriate information regarding optimum sustained
yields. Therefore, stock assessment becomes the first
required step in working toward effecti’e management and
increasing susteinable harvests. ICLARM's leadership in
developing simplified analytical inethods applicable to
tropical stocks and manageable on desk-top canputers has
been important here.

With respect to the benefits to be expected, the
stocks of many species have been so heavily overfished that
mainterance of present catch levels is a probiem. The
extent of campetition between traditional and industrial
fishermen for limited stocks is increasingly intense.
Dangerous shifts in species camposition are occurring on
many fishing grounds as more valuable stocks diminish and
fishermen shift to smaller species that are lower on the
food chain. Irreversible changes may be taking place
reminiscent of those occurring in the California sardine
fishery or the Peruvian anchoveta fishery in which heavily
fished stocks have been greatly reduced resulting in last-
ing ecological changes. The stock assessment research is

expensive foods in the developing world are an
extremely important part of the diet from a
nutritional standpoint for a great many people.




In the Philippines per capita fish con-
sumption decreased 47% from 1970 to
1980,

needed, first to enable management measures suitable for
maintaining present yields, and secondly, to slowly in-
crease sustained harvests and reduce harvesting costs as
management practices are refined.

The ailemma of the millions of small-scale fishermen
dividing too few fish among tco many fishermen is not
likely to be resolved entirely within the fisheries sector.
As this dilemma is camprised of a camplex set of social,
econamnic and legal problers, the solutions will be camlex
involving agricultural and industrial sectors as well as
- fishing and aquaculture. When the situation is viewed as a
socioceconamic rural development problem, it can be seen
that too often efforts to correct it have been mistakenly
limited to the fishery sector. The soluticns are not
simple and are location specific in nature, but when ap-
proached as a part of the total rural develcriment problem
solutions are possible. ICLARM's research here has been
interdisciplinary with emphasis on understanding the sit-
vation fram sociological, econamic, legal, biolcgical and
institutional viewpoints. Approaches to potential solutions
are also framed in this broad interdisciplinary context and
include consideration of basic changes relating to rural
development generally and fisheries/cammunity interactions
specifically. In the latter category fall access and use
rights, limited entry, ownership of resources, local vs.
regional management, cammnity organization, enforcement of
requlations, education and a variety of considerations
pertaining to wise resource utilization.

Aquaculture should be viewed as a form of animal
husbandry with potential and problems characteristic of
that industry. It is perfectly valid to campare aqua-
culture with chicken,; egg or goat production as alternative
means for production of animal protein. The potential for
production of fish through aquaculture is possible to
evaluate only as we would another form of animal husbandry,
by rigorous econamic analysis including examination of
required inputs, costs, demand and prices. The exciting
aspect of aquaculture is that it offers opportunities for
econamical utilization of previocusly undervtilized re-
sources (e.g., freshwater, seawater, swampiand, labor and
organic wastes) and in same cases better opportunities for



utilization of presently utilized resources (e.g., feed
grains, freshwater, labor ard land). To the extent that
aquaculture can utilize resources, recycle wastes, employ
people and produce food more efficiently than otner forms
of animal husbandry it will continue to expand. According
to FAO the present rate of increase in food prcduction
through aquaculture (1975-80) is 7.3% per anmm worldwide.
ICLARM projects have often involved econamic analysis of
aquaculture practices and hava focused on improvement of
production efficiency through stock improvement, integrated
aquaculture-agriculture, and improved technoloqy.

Fish worth millions of export dollars are
swimming away at leisure in at least 166.5 million
“hectares of territorial marine waters. . . . . ‘

Fish to the north of us, fish south of s, ﬁsh '.
to the right of us and fish to the left of us’. .. ...

The “idling"” ma.ine fishery industry is the one
inexhaustible natural recource that can shore up:
today's wobbling pseudo-industrial orier.ced econ-.
omy—by bringing i an endless stream of export
dollars from the fish-hungry worid. ' '

Extracts from a recent column in a Philippine daily newspaper. Rapid increases
in fish harvasts in recent decades have created a false impression of the vastness
of fish resources,

Camunication of Results

As donor representatives travel they see duplication
of research, poor camunication and campletely inadequate
access to reference materials in most developing-country
institutions. This leads to questions regarding how to
coordinate and cammnicate better and how to get research
results to the developing-country users.

The designers of ICLARM were well aware of the pro-
blems of cammunication in the developing world and there-
fore designed an institution to work among the interna-
tional and national fisheries research and developgment
organizations rather than separately. Cooperative research
conducted in developing-country institutions is ICLARM's
primary mode of operation. Further, the Center was designed
to supplement the work of existirg development and exten~
sion organizations by conducting complementary research to
address specific needs. This requires a high level of
camunication and interaction.



The mechanisms for cammunication have been built into
ICLARM in an effective and functional way. Conferences and
workshops are important mechanisms for cammunication of
information on research and these are used extensively for
nlanning and dissemination of results. Publication of
workshop or conference proceedings is a valuable product of
these meetings and together with ICIARM's other technical
publication series (Studies and Reviews, Technical Reports,
Bibliographies and Translations) constitute a second major
vehicle for camunication. The ICLARM Newsletter has
proven to be another vehicle of major importance being used
by developing-country scientists both s a source and a
mechanism for reporting results quickly and informally.

The Newsletter is used by our library staff to publicize
recent publications of interest to developing countries.
Other services provided by the library include camputer
searches of major databases, special library searches,
copying and distribution of articles on request and as-
sistance to visiting scientists. Person—-to-person inter-
action between ICIARM staff members and other scientists
ranges fram exchanges of mail to special extended training
at ICIAFRM headquarters. To an increasing extent Networks
are becoming a major part of ICLARM's activities. They
provide special mechanisms for cammnication, exchange of
visits, camparison of results, and research collaberation.
One, our Network of Tropical Fisheries Scientists, is
strengthened through distribution of a special newsletter.

Outstanding Needs

The magnitude of the fisheries problems in relation to
resources available to address these needs is still stag-
gering. It appears as though the rapid increases in fish
harvests realized during the 1950s and 60s created a false
impression of the vastness of fish resources. It also not
only discouraged research, but also led development or:--
ganizations along the path of fishing technology improve-
ment too far and too long, at least in Asia. Many still
view the sea as an inexhaustible source of protein that
only requires better technology to harvest and utilize.

The trends of the 1970s have shown this not to be the case.




AQUACULTURE PROGRAM

Background

During 1983, ICIARM's Aquaculture Program has con-
tinued to address constraints which hinder the expansion of
warnmwater aquaculture in developing countries. The program
ic focused on species feeding low in the aquatic foodweb
particularly the tilapias, carps, mullets, milkfish and
bivalve molluscs. These groups, particularly the finfish,
contain species which are highly adaptable to a wide range
of culture conditions, fram simple backyard and coastal
ponds to intensive cage, tank and raceway systems.

Tilapias on which the program has placed majcr em—
phasis, have been dubbed potential 'aquatic chickens.'
Tilapias are essentially amnivorous, opportunistic feeders
and are remarkably tolerant to wide ranges of temperature
and salinity ard to low water quality. They have very few
disease problems. Moreover tilapias can be sold whole or
used for the preparation of value-added foods such as
fillets, as they have excellent dressing weight charac-
teristics and flesh quality.

The milkfish and the mullets are essentially micro-
phagous, taking in plankton, detritus and micro-organisms
fram the pond bottam. They are also tolerant of wide
ranges of salinity. The carps (cammon, Chinese and Indian
major), while largely restricted to freshwater culture, can
tolerate wide ranges of temperature and show very high
growth rates with same species capable of growing 5 kg/yr
in the tropics. Bivalve molluscs (cockles, mussels, oys—
ters and clams) are 'self-feeding' and are vury cheap to
grow; the main constiaints to production being marketing
and market demand, post-harvest handling, and public health
problems.

The tropical developing countries have distinct envi-—
rormental advantages over the rest of the world for cost-
effective production of these species. Expansion of trop-
ical aquaculture can supply high protein foods for both
damestic consumption and export. There are encouraging
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indications that certain of the species mentioned here are
gaining increasing international acceptance as food cam-
modities, particularly the tilapias and bivalve molluscs.
However, large scale aquaculture develomment projects often
fail to achieve their targets. Govermment agencies, devel-
opment banks and private entrepreneurs are learning by hard
experience the constraints to successful, efficient aqua-
culture and the necessity for a professional, scientific
approach, akin to other forms of animal husbandry.

Constraints can be summarized as the lack of an ade-
quate biological research base on the genetics, repro-
duction, nutrition and pathology of warmwater species; the
nead for improved culture systems (particularly waste-fed
aquaculture and integration of aquaculture with agricul-
ture) and the poorly developed fields of aquaculture
econamics and socioeconamics (particularly market structure
and demand), by comparison with agriculture. Implicit in
all these constraints is a lack ot trained manpower. It is
essential that these biological, econamic and socioinsti-
tutional constraints are thoroughly investigated and
removed.

Chief among the biological constraints is the need for
stock improvement of cultured species. The so-called
'Green Revolution' in crop science was built on the devel-
opment of high-yielding, adverse environment-tolerant and
disease-resistant plant varieties. Aquaculture must inves-
tigate this approach to develop high performance, dames-—
ticated fish, as many of the stocks cultured at present are
wild or not far removed fram wild types.

No single agency is capable of tackling all these
constraints, but ICLARM's mode c¢f operation through co-
operative projects and networks is a highly cost-effective
way of making progress. The Aquaculture Program is de-
signed to address key specific research problems for same
of the most important cammodities, while developing broad
themes for sustained work. These themes are cutlined
below. They are not viewed as separate entities and are
highly interactive and multidisciplinary. For example the
biologists and econamists involved in projects draw fre-
quently on each other's expertise and data.

Progress of Work

The past year has seen significant progress in pro-
jects continued fram 1982 and initiation of same important



Common carp broodfish (Cyprinus carpio), Dinnyés strain from Hungary at the Baluhar Baor Oxbow
lake hatchery, Bangladesh. ICLARM is assisting the Asian Development Bank in improvement of carp
hatchery and nursery technology in south and southeast Asia. Photo by Roger Pullin,

A giant clem (Tridacna gigas) vigorously rojecting a dose of a spawning-inducing chemical during
research in Papua New Guinea. ICLARM has begun an international program of biological and aqua-
cultural studies on giant clams, Photo by David Waites.
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new projects. Progress is reported under program theme
headings and a summary table of campleted, active and
upcaming projects follows.

Cammedities/Econamics

Tilapias

Research projects on tilapias have been undertaken in
Kuwait, the Philippines and Taiwan. In Kuwait, ICLARM's
cooperative project with the Kuwait Institute for Scien-
tific Research has continued to generate important data for
tilapia culture in saltwater in arid lands. Oreochramis
spilurus, imported fram Xenya, appears to have good poten-
tial for growth and reproduction under these harsh condi-
tions and the successful test marketing of tilapias which
started in 1982 has been continued.

Among the highlights of the 1983 Program activities
were studies on the econamics of tilapia culture and tila-
pia marketing witich culminated in a 4-day workshop co-
sponsored by ICIARM and the Philippine Council for Agricul-
ture and Resources Reseerch and Develogment (PCARRD). These
studies involved ICLARM researchers and counterparts fram a
large number of Philippine universities and development
agencies. While it is still difficult to arrive at an
accurate figqure for countrywide tilapia production, the
total is probably around 50,000 tonnes/yr.

As an adjunct to the Philippine Tilapia Econcmics
project, ICLARM hired Ms. Emma Escover as Junior Research
Fellow in mid-1983 to conduct econamic analyses of tilapia
hatcheries to determine the most appropriate approach to
development of this sector of the industry. Her studies.
cover both land-based and water-based hatcheries of the
private sector and government managed hatcheries.

Significant progress was also made in the cooperative
biological research projects on tilapia with the Institute
of Fisheries Development and Research/College of Fisheries
of the University of the Philippines in the Visayas (IFDR/
UPVCF) . The aquatic fern Azolla was assessed as a protein-
source for Nile tilapia fingerlirgs and was found to be
nutritionally-defZcient: a negative result, but extremely
important sincc same culturists in Southeast Asia have been
ternding to feed Azolla to their fish uncritically. Artifi-
cial incubation systems for tilapia eggs and larvae have
been further improved in another project with IFDR/UPVCF
campleted in 1983.
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A cooperative project with the Marine Sciences Center
of the University of the Philippines (UPMSC) on the genetic
characteristics of Philippine food fishes has concentrated
initially on tilapias and has shown, by use of electro-
phoretic markers, that same experimental and cammercial
stocks of Nile tilapia (Qreochramis niloticus) in the
Philippines are seriously contaminated through interbreed-
ing with wild O. mossambicus. °

The tilapias have also been the major focus in the
program's publications and conference presentations and
remain the main species used in ICIARM's integrated faming
activities. Throughout 1983, major reviews on tilapia
nutrition and tilapia as a worldwide cammodity for future
publication have been in preparation.

The worldwide interest in tilapias can be judged fram
brisk sales resulting in the reprinting of ICLARM's major
publication on this group - "The Biology and Culture of
Tilapias" (Conference Proceedings No. 7, 1982) and the
reprinting and updating of "Applied Genetics of Tilapias"
(ICLARM Studies and Reviews No. 6, 1981; second edition,
1983). "The Biology and Culture of Tilapias" topped the
scientific books category in the awards for the best Phil-
ippine books of 1982, for which a plaque was presented to
ICLARM by Philippine Prime Minister Cesar Virata. ICLARM's
bibliography on the main species of cultured tilapias
(ICLARM Bibliographies No. 2, 1983) has also been in great
demand. ‘

In Taiwan, ICLARM has continued a multidisciplinary
cooperative project with the Council for Agricultural
Planning and Development on the development of technology
for saltwater culture of tilapias. Cooperating institu-
tions include the National Sun Yat Sen University, Kaoh-
siung; the Taiwan Fisheries Research Institutes at ILukang
and Tainan; the Institute of Zoology, Academia Sinica,
Taipel; the National Taiwan College of Marine Science and
Technology, Keelung and the National Pingtung Agricultural
Professional School, Pingtung.

Important results during 1983 have included decreasing
the average interval between spawnings fram 4C to 20 days
in Nile tilapia by egg removal and artificial incubation;
successful spawning of tilapias in seawater and acquisition
of hatching and rearing data over a wide range of salini-
ties, fram which spawning and incubation of eggs in saline
water have emerged as powerful techniques for predisposing
fry for saltwater rearing; canarisons of saline tolerance
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between different tilapias and preliminary assessments of
optimal protein content and protein: energy ratios for
tilapia feeds.

Tilapia econamics studies in Taiwan have included an
econamic analysis of secondary production and price data.
This analysis was designed to identify econamic issues for
followup field research using farm level and market data.

Carps

During 1983, Dr. R.S.V. Pullin assisted the Asian
Development Bank (ADB) with research planning for improve-
ment to hatchery/nursery technology for camon carp, Chi-
nese carps and Indian major carps with visits to ADB and
goverrment projects in Bangladesh, Burma, Indonesia (Su-
matra) , Nepal, Pakistan and Sri Lanka. Dr. Pullin is co-
authoring a carp hatchery/nursery manual with ADB-con-
sultant Dr. V.G. Jhingran and is assisting ADB in orga-
nizing a 1984 workshop to ccllate new findings and tech-
nology improvements in carp rearing.

Milkfish

A study of constraints to increased milkfish yields in
the Philippines was completed in 1983. This study was
contracted to ICLARM by FAO and was conducted with the
Bureau of Fisheries and Aquatic Resources (BFAR) and the
Bureau of Agricultural Econamics (BAEcon). A host of
technical, biological, economic, sociological and insti-
tutional factors were examined. The study confinaed the
earlier work of ICLARM that farmers are responsive to
relative prices in their production decisions and concluded
that the major constraints are institutional in nature.
These included high (and hidden) costs of credit, limited
contact with extension workers and poorly develcped exten-
sion materials. Specific action steps were recammended in
each case.

A later study, the results of which were presented at
the International Milkfish Aquaculture Conference, held at
SEAFDEC Aquaculture Department, Iloilo in October, docu-
mented the major market constraints that inhibit expansion
of milkfish production in Taiwar., Indonesia and the Philip-—
pines. Shifting consumer preierence, high export prices
for shrimp and higher profits fram other species such as
tilapia and crustaceans have cambined with market satura-
tion, in Taiwan and the Philippines especially, to reduce
milkfish prices and milkfish's share of aquaculture pro-
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A Niie tilapia {Oreochromis niloticus) hatchery near Laguna de Bay, Philirpines of the type from which
stocks are being sampled for electrophoretic analysis. A University of the Philippines-ICLARM proj-
ect has revealed that Nile tifapia stocks are contaminated with the less desirable tilapia species, O,
mossambicus.

4

Aquarium systems used for bioassay
experimants with Nile tilapia (Oreo-
chromis niloticus) fingerlings in the
cooperative projoc s batween ICLARM
and the Institut: of Fisheries Develop-
ment and Research, Coliege of Fish-
eries, University of the Philippines in
the Visayas.

Compost frem waste vegetation is one of the organic
wastes being investigated at the Asian Institute of Tech-
nology {AIT), Bangkok as a fertilizer for pond fish cul-
ture. The compost can be regarded as supplemental
feeding and stimulation of the detrital food web. An
ICLARM-AIT cooperative research project is investi-
gating waste quality factors in such waste-fed aqua-
culture systems,
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duction and markets. Brackishwater producers throughout
Southeast Asia appear to be shifting away fram milkfish as
a result, Consequently, while constraints to higher yields
for individual fammers may be institutional in nature, the
industry as a whole faces market limitations brought about
by supply exceeding effective damand.

Mullets and other finfish

" Drs. C-M. Kuo and W.0. Watanabe have maintained
ICLARM's interests in mullets and in a number of other
camercial brackishwater and marine finfish species through
ongoing projects, advisory services and training activities
in Egypt, Israel and Taiwan. As in previous years, the
main thrusts of this work have been on development of
controlled reproduction techniques through a better undei-
standing of reproductive physiology and improvement of

larval and postlarval survival.

Bivalve molluscs

The cooperative project between ICLARM and the Brack-
ishwater Fisheries Division, Department of Fisheries,
Ministry of Agriculture and Cooperatives of the Government
of Thailand, entitled Applied Research on Ccastal Aqua-
culture, and funded through the German Agency for Technical
Cooperation campleted its first 18-month phase in June
1983; the project, which was exterded for a further 18
months, has involved multidisciplinary studies on the
econanics and biology of culture and harvesting of Thai
camnercial bivalve molluscs, principally the green mussel
(Perna viridis), the cockle (Anadara granosa), oyster
species (Crassostrea spp.) and the short-necked clam
(Paphia undulata}. Special studies and reviews campleted
in 1983 included marketing, product standardization and
production costs studies, and assessment of the public
health aspects of bivalve consumption in Thailand.

In addition to these activities, the project staff
also held an in-country workshop for Thai researchers and
culturists fram institutions and agencies countrywide.

Waste-fed agriculture/integrated farming

Other improtant events of 1983 were the dissemination
of the results of ICIARM's previcus cooperative animal-fish
research project with Central Luzon State University
{ICLARM Technical Report No. 5) and the appointment of a
Rockefeller Foundation postdoctoral research fellow to work
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on water quality aspects in a wide variety of waste-fed
aquaculture (campost-fed ponds, manured ponds and sewage-—
fed systems) in a cooperative project between ICLARM and
the Asian Institute cf Technology (AIT), Bangkok.

Plans have also progressed towards holding an inter-
national conference on "Detrital Systems for Aquaculture".
Materials in preparation for publication include a review
of sewage and waste-water use in aquaculture and a compre-
hensive bibliography on integrated farming. A review paper
on the culture of herbivorous tilapias was presented at an
international conference in Malaysia and is highly relevant
to feeding waste vegetation to fish in integrated farms.

Stock improvement

The stock improvement theme has been the most diffi-
cult aspect of the aquaculture program in which to expand
'hands-on' project work. This is because fish stock im-
provement, like nmost genetics-related studies, requires
special facilities and sustained project support. The year
1983 has been used largely to prepare the case for sub-
stantial future research support in this area. At the
International Symposium on Tilapia in Aquaculture, Naza--
reth, May 1983, Dr. R.S.V. Pullin presented a strong case
for tllapld stock improvement and convened a discussion
workshop of the geneticists and fish breOders present.

- In addition to this qroundwork for a major program =
thrust in stock improvement, ICLARM's genetics project with .
the Marine -Sciences Center, Unlver51ty of the Philippines’
has made substantial progress in characterizing cultured
‘Philippine tilapia stocks. ICLARM has also maintained
close liaison with the Freshwater Aquaculture Center of ,
Central Luzon State University (FAC/CLSU) and the adjacent
hatchery of the Philippine Bureau of Fisheries and Aquatic
‘Resources (BFAR) in; their evaluation of culture performance
of tilapia stocks frcn\prev1ous ICIARM - FAC/CLSU projects.
These evaluations have shown some disquieting deteriora-
tions of culture performance, probably attributable to
1nterbreed1ng between wild and cultured fish.

Adviéoty'SerVices
. Dr. C.M. Kuo contlnued his adv1sory work .on controlled
rpproductlon of ccnvmm01ally important marine fishes, con-

centrating on millets and gllthead seabream (Sparus aurata)
in Egypt and Israel.
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Dr. Ian Smith served as advisor to the Bay of Bengal
Programme's (BOBEP) shrimp-pen culture project in Killai
Backwaters, Madras, India. With ICIARM assistance, a BOBP
Consultant Mr. Rathindra Roy 1s examining the socioeconamic
feasibility of this project as a household activity of the
cast-net fishermen and gatherers who have traditionally
exploited the backwaters.

Dr. Malcolm Beveridge, Institute of Aquaculture,
University of Stirling, who was working in the Philippines
during 1983 as an FAO Andre Mayer Fellow, studying the
carrying capacity of Philippine lakes with respect to
fisheries and aquaculture, served as an ICLARM consultant
to USAID on the impact (.f water abstraction fram Lake Buhi,
Bicol Region on the culture and capture fisheries in the
lake.

Aquaculture program staff have also been very active
in handling enquiries fram all over the developing world in
relation to aguaculture research and development. Advisory
services to the Cagayan Integrated Agriculture Development
Project, Philippines on the exploitation and culture poten-
tial of stocks of the migratory mullet (Cestraeus plica-
tilis) known as ludong in Northern Luzon, have continued at
a low level pending the establishment of working facilities
by the various cooperating institutions.

Training

Drs. Kee—Chai Chong and R.S.V. Pullin assisted with
the course for senior aquaculturists fram Asia and the
Pacific, organized by the UNDP/FAO Network of Aquaculture
Centers in Asia (NACA). The course leads to a Masters in
Aquaculture degree through affiliation with the University
of the Philippines in the Visayas, Iloilo City. Dr. Chong
taught the 2-week aquaculture econamics camponent of the
course at the Philippine Lead Center (PLC) for NACA, which
is located at SEAFDEC, Tighauan, Iloilo. Dr. Pullin
delivered a series of lectures on broad aspects of warm-
water aquaculture research and develomment.

Dr. C-M. Kuo was appointed visiting professor t. poth
the Department of Zoology, National Taiwan University,
Taipei and the Institute of Marine Biology, National Sun
Yat Sen University, Kaohsiung, Taiwan. He offered lectures
on special topics of fish physiology: reproductive physi-
ology, to both institutions in the spring semester. 1In
addition, Drs. C-M. Xuo and W.0. Watanabe have been in-
volved in training and program development at the Taiwan
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Fisheries Research Institute at Tainan and in supervising
visiting students from the Agricultural University, Wage-
ningen, Netherlands and National Sun Yat Sen University in
advanced studies in aquaculture.

Dr. E.W. McCoy assisted the Faculty of Agricultural
Econamics and Business Administration of Kasetsart Univer—
sity, Bangkok, Thailand with in-depth training of graduata
students. Staff and students were involved in marketing
and production cost studies on green mussel culture. Dr.
McCoy also gave a short course on marketing to staff and
graduate students and classes on marketing econamics to
aquaculture econamics studente.

In September, ICLARM provided training awards to the
10 private tilapia hatchery cooperator's who have been
participating in ICLARM's record-keeping project in Laguna
and Rizal Provinces, Philippines. A 3-day training session
in hatchery management was conducted at tie Bureau of
Fisheries and Aquatic Resources hatchery on the campus of
Central Luzon State University. The training was highly
successful. Finally, Dr. Chong conducted a series of short
courses for extension workers of the Philippines Bureau of
Fisheries and Aquatic Resources on aquaculture econamics
and farm management.

Publications

Chong, K-C., M.S. Lizarondo, Z.S. dela Cruz, C.V. Guerrero
and I.R. Smith. 1983. Milkfish production dualism in
the Philippines: a multidisciplinary perspective on
continuous low yields and constraints to aquaculture
development. Report prepared under contract for the
Food and Agriculture Organization of the United Na-
tions (FAO).

Hopkins, K.D. and E.M. Cruz. 1982. The ICLARM~CISU
integrated animal-fish famming project: final report.
ICLARM Technical Reports 5, 96 p. International
Center for Living Aquatic Resources Management,
Manila and the Freshwater Aquaculture Center,
Central Iuzon State University, Nueva Ecija, Philip~
pines.

Hopkins, K.D. 1983. Tilapia culture in arid lands.
ICLARM Newsletter 6(1):8-9.
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Hopkins, M.L. and K.D. Hopkins. 1983. Philippines,
p. 450-472. 1In E.E. Brown (ed.) World fish farming:
cultivation and econamics, ziad ed. Avi. Publishing
Co., Westport, Connecticut, U.S.A.

Lee, C-S. 1983. Production and marketing of milkfish in
Taiwan: an economic analysis. ICLARM Technical
Reports 6, 41 p. National Chung Hsing University,
Taichung, Taiwan and International Center for Living
Aquatic Resources Management, Manila, Philippines.

Pauly, D. and K.D. Hopkins. 1983. A method for the ana-
lysis of pond growth experiments. ICLARM Newsletter
6(1) :10-12.

Pullin, R.S.V. and G.J. Aimazan. 1983. Azolla as a fish
food. ICLARM Newsletter 6(1):6-7.

Pullin, R.S.V. 1983. Fesearch directions for tilapia
culture. ICLARM Newsletter 6(1):16-17.

Pullin, R.S.V. 1983. The international symposium on
tilapia in aquaculture. ICLARM Newsletter 6(3):18.

Smith, I.R., E.B. Torres and E.O. Tan, editors. 1983.
Summary report of the PCARRD-ICLARM workshop on
Philippine tilapia econamics. ICLARM Conference
Proceedings 10, 45 p. Philippine Council for
Agriculture and Resources Research and Develop-
ment, Los Baros, Laguna and International Center
for Living Adquatic Resources Management, Manila,
Philippines.

Meetings Attended, Papers Presented

World Mariculture Society, 14th Annual Meeting, in coopera-
tion with the Fish Culture Section of the American Fish-
eries Society, Washington, D.C., 9-13 January 1983. (K.D.
Hopkins)
K.D. Hopkins, P. Inocencio and E.M. Cruz. Water
quality in integrated livestock--fish ponds.

In-country Workshop on the Current State of the Art of
Bivalve Molluscs Culture in Thailand, National Inland
Fisheries Institute, Kasetsart University Campus, Bangkok,
19-21 January 1983.
R.F. Ventilla. A note on recent shellfish genetics
research.
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R.F. Ventilla. Alternative mollusc species for cul-
ture in Thailand. A preliminary list and same bio-
logical data on abalones (Haliotis sp.) in Thailand.

R.F. Ventilla. Some biological data and background of
camon scallop (Amusium pleurcnectus) in Thailand.

R.F. Ventilla. A preliminary list, some biological
data, and background of pearl oyster culture (Pinctada
maxima, P. margaritifera) in Thailand.

R.F. Ventilla. Natural spat collection or hatcheries?

The International Symposium on Tilapia in Aquaculture,
Nazareth, Israel, 8-13 May 1983. (R.A. Neal and R.S.V.
Pullin)

R.5.V. Pullin. Choice of tilapia species for culture.

Annual Meeting of the Taiwan Fisheries Society, Keelung,
Taiwan, 30-31 May 1983. (C-M. Kuo)
C-M. Kuo. Application of sex control in aquaculture
(invited resource speaker) .

C-M. Kuo. Induced breeding of grey mullet, Mugil
cephalus L. with deoxycorticosterone.

International Conference on Development and Management of
Living Aquatic Resources, Universiti Pertanian Malaysia,
Serdang, Selangor, Malaysia, 2-5 August 1983. (R.S.V.
Pullin)

R.5.V. Pullin. Culture of herbivorous tilapias.

Workshop on Tilapia Econamics in the Philippines, Univer-
sity of the Philippines at Los Bafios, Laguna, Philippines,
10-13 August 1983. (E.M. Escover, R.S.V. Pullin, I.R.
Smith)
L. Yater and I.R. Smith. Economics of private tilapia
hatcheries in Laguna and Rizal provinces.

E.M. Escover and R.L. Claveria. Econamics of cage
culture in Bicol freshwater lakes.

E.M. Escover, O.T. Salon and C.P. Lim. Tilapia mar-
keting in Bicol.

Research Seminar, Oregon State University, Department of
Fisheries and Wildlife, Corvallis, Oregon, U.S.A., 16
August 1983. (K.D. Hopkins)
K.D. Hopkins. Integrated farming and tilapia culture
in Kuwait.
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Second International Milkfish Aquaculture Confererce,
Iloilo City, Philippines, 4-8 October 1983. (K-C. Chong,
C-M. <wo, I.R. Smith and W.0. Watanabe)
<-M. Kuo, W.0. Watanabe and Y-Y. Ting. Deep-water
culture of milkfish in Taiwan {poster).

C-L. Lin, ¥-¥. Ting and C-M. Kuo. Description and
treatment of vibriosis (red spot disease) in milkfish,
Chanos chanos (poster) .

I.R. Smith and X-C. Chong. Southeast Asian milkfish
culture: econamic status and future prospects (in-
vitea paper).

ROC-USA Colloquium on Marine Sciences, Taipei, 1924 October
1983. (C-M. Kuo)

Program Plans for 1984

The 1984 program will again emphasize the main themes
already established: stocl: improvement, waste-fed aquacul-
ture/integrated farming and econamics. The program will
also continue to focus on species chosen for their suit-
ability for low-cost aquaculture.

The concept of an International Network for Stock
Improvement in Warmwater Aquaculture will be pramoted with
proposals for a planning worksihiop and initial Network
activities. The project with UPMSC on the Genetics of Fooc!
Fishes will be extended for a further year and the project
will be visited by leading geneticists to assess progress.
Network establishment will be further assisted by Dr. L.J.
Lester, who plans to work with ICILARM and CLSU in the
‘Philippines on determination of realized heritabilities for
growth rates in tilapias. The development of tilapias for
mariculture will be extended throughout 1984 in the ongoing
projects in Kuwait and Taiwan and research/advisory ser-
vices to controlled marine fish reproduction studies in
Egypt, Israel and Taiwan will be continued.

In waste-fed aquaculture/integrated farming, research
cooperation with AIT will be strengthaned to enable de-
tailed investigations of the detrital. foodweb and water-
quality factors. Efforts will also be continued at AIT and
by liaison with other tropical aquaculture institutions to
investigate the potentials »f agquatic macrophytes and waste
vegetation for fish nutrition, particularly for the m1cro~
phagous and herbivorous tilapias.
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ICLARM has also identified an area of integrated
farming in which a new research initiative is called for -
the integration of ruminant livestock husbandry with fish
culture. Ruminant livestock-fish integration has been
hitherto largely restricted to the use of cattle manure to
fertilize fish ponds, and has ignored the ruminant live-
stock of greatest importance in many tropical developing
countries, particularly small ruminants (sheep and goats)
and the water buffalo. The small ruminents are particular-
ly important in Muslim countries. While these animals
produce relatively "nutrient-poor" manures campared to pigs
and poultry, their wastes do represent a potential input
for aguaculture which has not been adequately investigated.

The proposed conference on "Detrital Systems for
Aquaculture" will likely be delayed into 1985 to allow for
preparation of major review contributions.

In aquaculture econamics, ICIARM is exploring possibi-
lities of a staff assignment in South Asia in affiliation
with the Bay of Bengal Programme in Madras, India. If
funding is allocated, the individual in this position will
work in affiliation with the ICILARM Fisheries Social
Science Research Network and national research institu-
tions and universities in Bangladesh, India and Sri Lanka.
Likely topics for research include aquaculture project
feasibility and impact studies and assessment of market
potential for cultured species, especially those such as
tilapias which are not yet popular with Socuth Asian con-
sumers. Econamic analysis of tilapia hatcheries in the
Philippines will continue.

Integrated sheep-fish farming in Tasikmalaya, Indonesia. Small ruminants are potentially widely useful
in integrated farming.
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Project Title Azolla in Tilapia Nutri-

tion

Cooperating Institution The College of Fisheries
of the University of the

- Philippines in the Visayas
(UPVCF) , through its
research arm, the Insti-
tute of Fisheries Devel-
opment and Research

(IFDR)

Duration

May 1982 - December 1983

Key Personnel ICIARM
UPVCF/IFDR

Dr. Roger S.V. Pullin
Dr. Gaudiosa J. Almazan,
Mrs. Teresita A. Manalo,
Mr. Ramon R. Agbayani,
Ms. aurora F. Angeles,
Ms. Ma. Theresa B. Trono

Objectives

*+ To determine the nmutritional value of the aquatic
nitrogen-fixing fern Azolla pinnata as a protein
source for Nile tilapia (Oreochramis niloticus).

Results

A 28-day nutritional assay was developed for Nile
tilapia (Oreochramis niloticus) fingerlings using 20 fish/
60-liter aquarium and a control diet of 40% marine fish
meal; 40% rice bran; 10% corn starch; 9% corn meal and 1%
Afsillin (wicronutrient premix; E.R. Squibb, Manila).
Feeding at 5% body weight/day gave a mean specific daily
growth rate of 2.4% and a mean feed conversion ratio of
1.66 at ambient temperature (24-30°C).

The aquatic nitrogen-fixing fern, Azolla pinnata
(Bangkok strain) was grown in soil/water cultures in plas-
tic pools. Fish fed on fresh Azolla alone at 10% and 20%
body weight/day and excess lost 24-28% body weight over 28
days, although the Azolla was readily consumed.
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Sun-dried Azolla was fed as a powder, in pellet form
and as a feed ingredient. Growth responses and food con-
vezsion ratios were significantly worsened by increasing
the level of dried Azolla in the tilapia feeds.

Analyses of Azolla are being conducted to determine
the reasons for its inadequacy as a food camponent for
tilapia. Mearmhile, it is difficult therefore to recamend
incorporation of dried Azolla in O. niloticus fingerling
diets at any level. Supplementation may make this possible
once its nutritional deficiencies have been determined.

Th se negative results with Azolla are important as it has
been assumed hitherto that feceding fresh Azolla to O.
niloticus and other microvhagous tilapias in fish ponds and
integrated rice-fish culture is beneficial. It remains to
bes seen whether the macrophyte-feeding tilapias, Tilapia
rendalli and T. 2illii can grow well on Azolla-based diets.

Azolla pinnata

Research Assistant Mr, Ramon Agbayani {IFDR)
demonstrates a small-scale solar drier for the
preparation of dried Azolla for inclusion in
tilapia diets.

Azolls growing in rica terraces near Banaue,
Hfugao Province, Philippines, where rice-fish
integrated farming is under consideration.




Project Title Tilapia Incubation Systems

Cooperating Institution The College of Fisheries
of the University of the
Philippines in the Visa-
yas (UPVCF), through its
research arm, the Insti-
tute of Fisheries Devel-
opnent and Research

(IFDR)
Duration : May 1982 - December 1983

Key Personnel ICLARM
UPVCF/IFDR

Dr. Roger S.V. Pullin
Dr. Gaudiosa J. Almazan,
Mr. Ramon R. Agbayani,
Mrs. Teresita A. Manalo,
Ms. Ma. Theresa B. Trono,
Ms. Aurora F. Angeles

Gbjectives

*+ To investigate the factors affecting survival of
tilapia eggs and larvae in a variety of artificial
incubation systems using water flow, aeration and
mechanical movement.

* To design tilapia egg and larval incubators to give
maximum survival under tropical developing country
conditions.

* To investigate the use of disinfectants on tilapia
eggs, as used for disease control in salmonid egg
shipment.

Results

The artificial incubation of tilapia eggs is now an
established practice in a nanber of cammercial hatcheries
in Taiwan and Israel. This project has made progress
towards an incubator design for situations in which elec-
tric power supp.‘es are unavailable or unreliable and on
development of ¢ system for continuous supply of tilapia
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fry fram eggs collected at Various stages of develomuent
fram mouthbrooding female Nile tilapia (Oreochromis nilo-
ticus) .

A variety of incuvbhators have been tested using water
upflow in jars and funnels, with or without supplementary
aeration. Hatching success rates were generally unsatis-
factory, averaging 27% (water flow only) to 39% (water flow
+ aeration) with very high larval mortalities thereafter.
These were attributed to excessive movement frcm poorly
controlled water and air-flow, and frequent power failures.
A system similar in principle to salmonid egg incubation in
which eggs and larvae were maintained in a shallow trough
with water flow-through and no aeration gave superior
results (average hatching success, 50% and larval survival
to free swimming, 35%) and similar results were obtained
using aerated basins (average hatching success, 57% and
larval swrvival to free swimming, 35%).

An interesting new development was the construction of
a cylindrical incubater (Fig. 1) rotated by a small water-
wheel, and therefore independent of power supply. This
device was conceived as a "rolled up version" of the shaker
table, which is a well-known type of fish egg incubator
(the mechanical movement of eggs ensures adequate oxygen
supply and discourages attack by fungi and other pathogerns).
The incubator has provision for three "life support" sys-
tems -~ aeration, water flow and mechanical movement, on
the assumption that any one of these can ensure survival if
the others fail. Initial trials have given hatching suc-
cesses of up to 84% but larval survival to the free swim-
ming stage has been very poor (0-14%). This has confirmed
earlier project results that mechanical damage to larvae
can be a serious problem in incubation systems.

Data on the use of iodophore disinfectants to treat
tilapia eggs are still being analyzed.

Fig. 1. A cylindrical rotating incubator var tilapia. |
¥ eggs developed during the project. The eggs are
Y - kept in the plastic barrel in shallow water with *
aeration and water flow supplied through the axial
shaft, Stow rotation ‘is achieved by the cdpped
waterwheel, which gives independence- from
electrical power supply. )




Research and Workshop on
the Econamnics of the
Philippine Tilapia In-
dustry

- Qooperating Institutions : Philippine Council for

— ‘ Agriculture and Resources
Research and Development
(PCARRD) and several
other research groups and
individuals

Project Title

Duration 1 year, ending with a
workshop in August

1983

.

Key Personnel ICLARM Dr. Ian Smith, Dr. Roger
S.V. Pullin, Ms. Iuz
Yater, Ms. Emna Escover
Dr. Elvira Tan _
¢ Researchers fram various -

Philippine institutions

PCARRD

Objectives

. The Philippine tilapia industry has clear potential
for providing incame to small-scale producers and protein
to consumers. However, an econamic analysis was needed to
document its current structure, the response of producers
to potential profits and the response of markets to recent
increases in production. Possible constraints to further
expansion of the industry need to be identified, whether
they be in the form of input (feed and seed) supply limit-
ations and costs, overcrowding of available production
areas, distribution bottlenecks or limited market absorp-
tive capacity. An in-depth analysis of selected production
and marketing systems baced on data provided by private
input suppliers, producers and middlemen was necessary due
to the shortage of reliable secondary data on tilapia.
This analysis was especially important to guide goverrment
agencies such as the Ministry of Human Settlements which,
through its Kilusang Kabuhayan at Kaunlaran [National
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Livelihood Program] (KKK), is encouraging private invest-
ment by small-scale producers in tilapia production, par-
ticularly in cage-culture systems.

Results

PCARRD and ICLARM provided small grants to twelve
researchers throughout the Philippines, each of wham
- conducted research on a selected topic related to the
tilapia industry. Studies included those on hatcheries,
cage and pond culture, rice-fish culture, backyard fish-
pords, marketing and cammunity case studies. The results
of thes¢ research projects were presented and discussed at
a very successful PCARRD-ICLARM workshop in August 1983.
The published proceedings are expected to provide the first
canprehensive analysis and overview of the Philippine
tilapia irdustry.

The econamic analyses presented at the workshop pro-
vided an extremely encouraging picture of this dynamic
Jndustry. Fueled by increased consumer acceptance of
tilapia, all participants in the industry, including small-
scale hatchery operators, grow-out farm and cage operators
and marketing intermediaries were found to earn high pro-
fits. Nevertheless, several serious problems face the
industry. Paramount among these are deterioration of
broodstock and consequently poor quality fingerlings iu
several locations. Lack of appropriate feed for cage
culture is a further constraint. Also overcrowding of same .
small lakes with cages has occurred. High consumer demand -
rvrevalls primarily on the northern island of Luzon in the
Philippines and production is somewhat lirdted in the
southern part of the country. The workshop participants -
unanimously endorsed the establishment of a national brood-
stock management center which would seek to maintain and’
genetically improve tilapia brocistocks in the country.

A summary report of the workshop was published at the
end of 1983 to be followed later in 1984 by the edited N
proceedings. Several aspects of tilapia econamics work are .
continuing under the initiative of individual researchers,
including those of ICLARM (see p. 48). '



Milkfish Production
Dualism ir the Philip-
pines: A Socioeconamic
Perspective

Project Title

Cooperating Institutions Bureau of Agricultural

' Econanics (BAEcon),
Ministry of Agriculture,
Philippines; Bureau of
Fisheries and Aquatic
Resources (BFAR), Minis-
try of Natural Resources,
‘Philippines; Food and
Agriculture Organiza-
tion (FAD) of the United
Nations

Duration = = 't 21 months, 15 July
' 1981-15 April 1983

Key Personnel ICLARM : Dr. Kee-Chai Chong,
' ' ' Dr. Ian R. Smith.

Ms. Maura Lizarondo

Mr. Cesar Guarrero

BAEcon |
BFAR

Cbjectives

: The majority of Philippine milkfish farmers continue
to rely on extensive methods. . The purpose of this ICLARM/
.BAEcon/BFAR study, which was supported by a grant fram FRO,
was to examine why milkfish farmers have not been adeopting
the available technologies at a more rapid rate. The study
hypothesized that a miixture of physical, . socioeconamic,
‘technical and institutional factors constrain the majority
of producers (but not all) and that as a result a dualistic.
structure exists in the industry. The analytical model

" specified for the study was placed in the broad context of -
various theories of agricultural stagnation and growth.

The project had two phases.” The first was to prepare
a report for FAO on the results of an extensive survey
of producers in selected provinces in the Philippines con-
ducted in late 1981 and early 1982. The second phase was
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to conduct a series of seminars for BFAR extension per-
sornel, based upon the results of this project's and
earlier surveys of producers.

Results

The final report for the first phase of this project
was submitted to FAO in miG-1983. The report confirmed
information previously published that Philippine milkfish
ponds are generally underutilized. Perennial low milkfish
yields fram underutilized brackishwater ponds were thought
to be primarily the result of the difference between ferti-
lizer application rates folls.ed by most milkfish farmers
and those higher rates which would duplicate the results
achieved on experimental farms and also on a small number
of private famms.

The study focused on farmers' percepticns of con-
straints. Data were collected frcm 447 milkfish farmers in
seven provinces. Additional data fram a previocus survey
involving 324 farmers fram seven provinces were also in-
cluded. Using multiple reg:ression techniques, eight of 56
explanatory variables explained 75% of the variation in
fertilizer expenditure. The four explanatory variables
which were statistically significant at the 1% level were:
ratio of milkfish price to organic fertilizer price, ratio
of milkfish price to inorganic fertilizer piice, intevest
in working on other milkfish farms and beli~f in the effect
of fertilizers on the taste of milkfish. The other four
variables, significant at the 5% level were: salinity of
pond soil sample, interest in seeking consultation, family
size and farmers' estimates of a "fair" collateral require~
ment for loans.

Based on these results it was concluded that milkfish
farmers are responsive to relative pricas of inputs and
output and adjust their fertilizer expenditure accordingly.
However, high costs of credit and of organic fertilizers in
same locations coupled with declining real prices of milk-
fish inhibit many farmers frcm increasing fertilizer use.

One major reason why milkfish farmers were not apply-
ing more fertilizers was because they claimed not to have
the necessary financial means to obtain them. A dual-
pricing fertilizer subsidy scheme to encourage more inten-
sive use of fertilizers merits an evaluation by the govern-
ment to determine its practicality. '



32

The second phase of this project involved the prepa-
ration of a series of short courses for BFAR extension
officers based on the above findings of the first phase and
supplemented by additional concepts of farm management and
production econamics. Between January and March, Dr. Kee-
Chai Chong conducted a total of 12 such short cowrses for
over 300 extension agents and supervisory staff.
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-Econamic Analysis. of the
Tilapia Industry of
Taiwan

 Project Title

OCooperating Institution ~ : National Chung Hsing
' "~ University, Talchung,
Taiwan

1 year, beginning July
1982 (first.phase)

| Daration

_Key Personnel
National Chung H51ng

University Dr. Lee Chaur-Shyan

ijéctives

The general objective of this study, which is part of
ICLARM's collaborative research on tilapia with the Council
‘of Agricultural Planning and Development (CAPD) in Taiwan,
was to analyze the econcmics of the Taiwanese tilapia
1ndustry based on secondary data. The one-year first phase
~ involved an overview of the industry in temms of (1)
regional distribution of current production; (2) classifi-
cation of different rearing systems by species; (3) numbers
and locatione of feed and fry suppliers; (4) markets,
marketing practices and prices; and (5) major government
policies and policy issues. Dr. Lee's report has been
canpleted in Chinese and is currently being translated into
- English. The report documents the rapid growth of tilapia
productlon in Taiwan during the past few years and the
species’ popularity with damestic consumers and export
markets in Japan.

A second phase may be initiated in 1984, depending
upon availability of funds and will consist of an in-depth
analysis of seiectad input supply, rearing systems and

marketing sectors of the industry.
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Project Title

Aquacultural Trends and
Develomment Prospects:
Country. Case Studies .

. Studies are individually

Cooperating Institution
’ ~camissioned

- Duration - First country case stu- -
o dies began in mid-1981
Dr. lee Chaur-Shyan,
National Chung Hsing

- . University

Israel : Dr. Dan Cohen, Aquacul-

ture Production Tech-
_nology Ltd. and Hébrew

University -

Key Persorgel Taiwan

e

Cbjectives

- There is an important role for research institutions
such as ICIARM to play in clarifying the potential for and
the impact of aquacultural development in developing ccun-
tries. The major socioceconamic issues that need attention
in this context are those related to technology transfer
- and constraints to its adoption, market potential, exter-
nalities and campetition with other sectors, and equity and
distribution of benefits fram expanded aquaculture produc-
tion. These can best be addressed at the national level.
As an initial step, ICLARM commissioned two case studies in
countries where aquaculture is-an important activity and
where data are available to permit analysis without re-
sorting to extensive field surveys.

Results

Studies in Taiwan and Israel were cammissioned in
1981. 1In both countries, developmental constraints are
already apparent. Campetition for aguacultural inputs has
increased fram other sectors, such as for water in Israel.
Industrial development has created rural labor shortages
and pollution problems in Taiwan. Also, international
market changes have resulted in species shifts in both
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countries. The Taiwarese manuscript is currently in press;
the Israeli manuscript is expected by early 1984,

. The report by Dr. Lee showed that the aquaculture

- sector in Taiwan is undergoing cynamic growth and by 1982,
approximately 20% of total fisheries production of almost 1
million tonnes came fram aquaculture. Since 1978, much of
this increased aquaculture production has been for the
export market. In fact as real per capita incawes have
risen, damestic fish protein consumption has levelled off
in recent years at slightly lesg than 40 kg annually and
per capita meat consumption is now greater than that of
fish (Table 1).

Tablo 1, Changes in per capita income, par capita tish consumption and per capita consumption of
other selected protain products in Taiwan, 1945-1980. (NT$39 = US$1.0 in 1981)

Real per capita Per oapita consumption of selected protein products {kg)

. Yeer ' income (1976 NT$) Fish Meat “Epas _ Vegetable/fruits
1955 11,895 18.7 16.3 1.7 . 720
1970 26,682 34.2 . 253 4.1 130.1
1976 33,468 : 35.3 316 - 5.9 ' 180.5
1977 42167 351 © 553 6.3 179.8
1978 46,295 ‘ 36.5 36.1 B X 169.3
1979 48,921 38.1 40.3 7.8 1941

1980 ‘ 50095 . . 387 38.6 8.0 199.7

In Taiwan, between 1965 and 1982, brackishwater farm-
ing expanded by 30% to over 20,000 hectares whilc fresh-
water area increased by 230% to 17,650 ha. Milkfish pro-
duction fram brackishwater ponds increased untili 1969, but
declined rapidly by 1982 to 85% of the production level of
18 years earlisr. In contrast, freshwater pond production
increased by 841% between 1965 and 1979. Coupled with
increased production fram coastal and reservoir culture,
this increase in production of freshwater species, parti-
cularly tilapia, reduced the milkfish share of the aqua-
culture sector in Taiwan fram 51% in 1965 to only 14% by
1982. Milkfish production as a percentage of total pro-
duction tram the brackishwater area has declined fram 92%
in 1965 to 46% in 1982 with the balance now provided pri-
marily by shrimps and crabs. While the aquaculture sector
is thus growing rapidly, milkfish which historically was
the premier cultured species in Taiwan, has now been sur-
passed by tilapia. ~



Econamics of Snakehead

Project Title :
Culture in Thailand
Oooperating Institution ¢ National Inland Fisheries
Institute (NIFI), Bang-
kok, Thailand
Duration : 16 nmonths, March 1982 -

June 1983

Key Personnel ICLARM
' NIFI

Dr. Edward W. McCoy
Dr. Mali Boonyaratpalin

d)jectivcs _

This research project ..ad two parts. The first was
the study of the ecocnamics of aquacultural production of
snakehead (Channa striata), an important freshwater fish in
Thailand. The second was an analysis of the campetitive
structure of the market for trash fish, the most important
food source for cultured fish in Thailand. Growth and
changes in the industry were analyzed fram secondary data.
Production functions and short- and long-run cost functions
were estimated fram primary data and producer response to
varying changes in both demand and cost of inputs was
estimated. A descriptive analysis of the trash fish in-
dustry was also conducted.

Results

The study was conducted in six provinces of Thailand
with data collected through a survey of randamly selected
producers. Analysis of variance, multiple regression
techniques and simultanecus-equation systems were used in
analyzing the data. The project report has been written in
Thai and is presently being translated for later publica-
tion in English.

36



g
3
:

Intensive Mariculture of
Tilapia :

Cboperating Institution : Mariculture and Fisheries
Department, Kuwait Insti-
tute for Scientific
Research

Duration : 3 yeers beginning January
1982