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Resume 
Le commerce du poisson vivant - alevins pour la pisciculture - augmente rapidement, 
attendu que Jes couts de la peche sont a la hausse et que Jes rendements diminuent. 
L'aquaculture moderne repose sur J'approvisionnement en alevins dont !'introduction, 
telle que pratiquee aujourd'hui, compromet la survie des especes (souvent une seule par 
elevage) cultivees de fai;on intensive. Deja, des epizooties signalees en Asiedu Sud-Est 
sont attribuees aux nouveaux stocks et ces incidents risquent de se reproduire si Jes 
gouvernements de la region ne reglementent pas la circulation des poissons vivants afin de 
n'autoriser l'entree qu'aux populations exemptes d'agents parasitaires ou pathogenes. 
Cette situation existant dans plusieurs pays, des experts en maladie des poissons d'Indo­
nesie, de Malaisie, des Philippines, de Singapour, de la Thallande ainsi que des consul­
tants du Royaume-U ni, du Canada et de l'Australie, se sont reunis a Djakarta, du 7 au I 0 
decembre 1982 pour examiner la question et faire part de leur experience. L'Indonesie 
imposera incessamment une quarantaine a tOUS Jes stocks de poissons vivants importes OU 
transportes d'une ile a J'autre, dans le pays. L'isolement est de 14 jours et comprend 
!'analyse d'echantillons en laboratoire pour detecter la presence de parasites, d'infections 
bacteriennes, etc, ainsi que des symptomes ou signes pathognomoniques. La periode de 
quarantaine, qui est de meme duree en Australie, suffit a obtenir Jes resultats des 
laboratoires, a identifier la plupart des sympt6mes et des maladies et a garantir !'importa­
tion de sujets exempts de pathogenes humains. Singapour applique cette mesure a titre 
experimental et Jes autres pays etudient divers moyens de cont role. Cependant, la penurie 
de personnel et de Jocaux pour effectuer Jes diagnostics et Jes traitements fait obstacle a 
I'etablissement de services a ppropries. 

Resumen 
El trafico de peces vivos -larvas para las operaciones de cria- aumenta rapidamente a 
medida que se elevan Jos costos de la pesca y disminuyen sus rendimientos. Este movi­
miento de peces es esencial para la acuocultura moderna, pero, bajo Jos procedimientos 
actuales, representa un serio riesgo para las grandes cantidades de pescado (a menudo 
una sola especie) que se cultivan en pequenas areas. En el Sudeste Asiatico varios 
epidiontes pueden ser ya vinculados a la introduccion de peces importados, y tales 
incidentes pueden volverse cada vez mas comunes si Jos gobiernos de la region no toman 
medidas para controlar el trafico de peces y asegurar que Jos cargamentos estan libres de 
patogenos y plagas. Muchos de Jos paises han reconocido el problema, e investigadores en 
enfermedades de Jos peces, procedentes de Filipinas, Indonesia, Malasia, Singapur y 
Tailandia, asi como consultores de! Reino Unido, Canaday Australia se reunieron en 
Yakarta de! 7 al JO de diciembre de 1982 para discutir el problema y compartir experien­
cias. Ellos seii'alaron que Indonesia esta en proceso de introducir la cuarentena obligato­
ria para todas las especies vivas de peces que se importen al pais o sean transportadas 
entre las islas que Jo conforman. La cuarentena es de 14 dias durante Jos cuales las 
muestras de! cargamento son sometidas a examenes de laboratorio en busqueda de 
parasitos, infecciones bacterianas, etc, y observadas en cuanto a signos y sintomas de 
enfermedades. La duracion de la cuarentena, igual a la propuesta recientemente en 
Australia, asegura que nose importan patogenos humanos con Jos peces, que se obtienen 
Jos resultados de laboratorio y que Jos sintomas de la mayoria de enfermedades alcanzan 
a aparecer. Singapur esta ensayando procedimientos de cuarentena y Jos otros paises 
estudian las opciones de control. Sin embargo, la escasez de personal y la carencia de 
instalaciones para diagnostico y tratamiento de las enfermedades constituyen una limita­
ci6n seria al desarrollo de servicios a propiad os. 
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FOREWORD 
Interest in fish farming continues to grow throughout Southeast Asia where 

extensive areas potentially suitable for aquaculture remain unexplored. Rising 
fuel costs place fish harvested from distant waters among the most expensive 
sources of edible protein. 

Intensive fish culture calls for high stocking densities, nutritious supple­
mentary feeds, control of water quality, and systematic management. Though 
there is interest in polyculture - the simultaneous cultivation of several non­
competitive species - monoculture is much more common. High concentra­
tions of single species encourage the spread of infection and infestation. Prefer­
ence among nations for relatively few attractive species has stimulated 
international trade in fish seed with the concomitant hazard of spreading infec­
tious diseases. In Indonesia, several disease outbreaks have been tentatively 
traced to imports of live fish for cultivation. Consequently, the Indonesian 
government has initiated measures to protect the fish within its waters from not 
only the introduction of disease agents from foreign countries but also the 
transfer of agents from one island within the country to another. A quarantine 
system that includes comprehensive examination of transported fish has been 
proposed and is in the process of being implemented. Indonesia was therefore 
considered a particularly suitable site for a discussion offish quarantine and fish 
diseases in Southeast Asia. 

In 1978, when growing interest in fish diseases was evident in the region, 
IDRC sponsored a meeting ofresearch workers at Cisarua, Bogar, Indonesia, to 
discuss the state of knowledge and to plan future efforts. It was then recom­
mended that a fish-quarantine meeting be held as soon as one could be arranged. 

The meeting described in this report was held from 7 to 10 December 1982, 
sponsored by UNDP/ FAO South China Sea Fisheries Development and Coor­
dinating Program and IDRC, and was attended by research workers from the 
Asean countries. 

It is hoped the recommendations recorded in this report will be examined 
seriously and sympathetically by all interested agencies and persons responsible 
for their implementation. 

The sponsors wish to extend their sincere thanks to the Government of 
Indonesia and to its Agency for Agricultural Research and Development and 
Director of Fisheries for hosting the meeting and making local arrangements for 
the field trip. Particular acknowledgment is made to H. R. Ra banal, Ronald J. 
Roberts, T.P.T. Evelyn, and T. Bergin for their valuable assistance as 
rapporteurs. 

E. OSWALD AND J.H. HULSE 
UNDP/ FAO SOUTH CHINA SEA FISHERIES DEVELOPMENT AND 
COORDINATING PROGRAM; AND 
INTERNATIONAL DEVELOPMENT RESEARCH CENTRE 
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RECOMMENDATIONS 

Evidence indicates that the uncontrolled entry 
of live fish into countries of Southeast Asia has at 
times resulted in the transfer of pathogenic para­
sites and microorganisms that pose a great eco­
nomic and ecological threat to the valuable and 
vulnerable fish stocks. A rational and economi­
cally viable scheme of control is considered essen­
tial within Southeast Asia to protect the stocks of 
ornamental and food fishes, both cultured and 
wild, and to protect the human populations from 
Vibrio cholerae and Salmonella sp., which are 
not important as fish pathogens but can be car­
ried by fish and are potential human-health risks. 

It is, therefore, recommended that the follow­
ing disease agents and pests be recognized as 
major risks to aquaculture in the Asean region 
because they currently either are absent from the 
region or are found only in restricted areas: 

• Viruses" viral hemorrhagic septicemia 
(VHS), infectious pancreatic necrosis 
(JPN), infectious hematopoietic necrosis 
(I HN), spring viremia of carp (SVC), chan­
nel catfish virus (CCV), lymphocystis, and 
the unisolated viruses currently suspected of 
being responsible for fish epizootics; 

• Bacteria: Aerornonas salmonicida (two var­
ieties), Vibrio spp. (forms pathogenic to 
fish), Mycobacterium spp.; 

• Parasites: Myxosporia, Microsporia, Cli­
nostomum spp., and parasitic crustaceans; 

• Fungi: Lagenidium spp., Aphanomyces 
spp., Branchiomyces spp.; and 

• Pests: Backswimmers (Notonecta). 
The only practical means of preventing the 

entry or spread of these disease agents and pests is 
the institution and implementation of appro­
priate quarantine measures. 

It is, therefore, recommended that each coun­
try implement a system of fish quarantine incor­
porating: 

• A requirement for specific certification by 
the exporting country; 

• Inspection of imported fish, including 
laboratory examination of fish samples; 
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• Treatment and observation of fish in 
quarantine; 

• Safe disposal of imported water and the 
accompanying pests; 

• Sanitary surveillance of fish farms; and 
• Penalties for noncompliance. 
Although the economic importance offish dis­

eases is well recognized, at present there is only 
limited information available on the diagnosis, 
prevention, and treatment of the diseases. 

It is, therefore, recommended that priority be 
given to upgrading existing facilities for fish­
disease diagnosis in each country; to the standard­
ization of diagnostic procedures among facilities; 
and to preparation of an inventory offish-disease 
agents present in the region along with efforts to 
develop an understanding of their epizootiology. 

Viruses pose a particularly potent risk, and, at 
present, there is a total lack of facilities for virus 
detection and isolation in the region. 

It is, therefore, recommended that the highest 
priority be given to the early establishment of a 
fish-virus diagnostic and research laboratory 
within the Asean region and that, in the interim, 
an arrangement be sought for a laboratory out­
side the region to carry out viral diagnosis and 
provide advice on the establishment of the 
laboratory. 

Establishing and upgrading diagnostic facili­
ties must be complemented by the training of 
staff to service them and to link them effectively 
to the aquaculture industry. 

It is, therefore, recommended that priority also 
be given to training for researchers and extension 
workers and that education of fish farmers and 
handlers about the value of quarantine to their 
industry be regarded as essential. 

Information on courses offered in particular 
countries should be shared widely, perhaps 
through a regional newsletter, to prevent duplica­
tion. Exchange of information about diseases is 
the most important form of sharing because it is a 
vehicle for prevention of disease spread. 

It is, therefore, recommended that arrange-
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ments between appropriate national agencies in 
the region be made so that they are notified 
immediately of the presence or suspected pres-

8 

ence of serious fish pathogens. Similar bilateral 
arrangements should be sought outside the 
region. 
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The fisheries ind us try is essential to the food 
supplies and national economies of the members 
of Asean. Recently, aquaculture, as a component 
of the industry, has been accorded high priority 
in the national development programs of these 
countries to compensate for the increased opera­
tional costs of capture fishing, the declining 
catches from national waters, and, for some, 
reduced access to foreign waters brought about 
by extended fisheries jurisdictions. 

Aquaculture is not new in the region; in fact, it 
has a long history. Varying somewhat in the lev­
els and types of development in the different 
countries, it has progressed gradually and has 
been innovative. Concomitant with develop­
ment, intensification and greater movement of 
resources have become a necessity. The recent 
trends have resulted in new problems, such as a 
rise in disease occurrence, accompanied by unin­
tentional transfer of pathogens among and 
within countries. 

The potential for aquaculture in the region is 
still high, and accelerated development of this 
industry at present is propitious. There are still vast 
areas for expansion of culture, and the rearing of 
new and more resources is being demonstrated. 

As the industry progresses, technology to 
improve culture techniques and eliminate con­
straints that are just beginning to emerge will be 
required. The increasing prevalence of diseases 
and the need to prevent and control their transfer 
require concerted efforts by the countries in the 
region. 

INDONESIA 
Fish production through aquaculture, both in 

fresh and in brackish water, in Indonesia con­
tributes significantly to the country's economy. 
Of the estimated annual production of fisheries 
(l.82 x 106 t), about 11% comes from aquacul­
ture. The main cultured species in fresh waters 
are common carp, small cyprinids, gouramy, and 
tilapia. In brackish waters, milkfish and penaeid 
shrimps are the main species, whereas culture of 
bivalve species such as oysters and mussels in 
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open areas and cage culture of finfish are also 
beginning to develop. The culture sites include 
ponds, rice fields, open waters, etc. 

Serious epizootics of fish diseases that caused 
considerable damage to the Indonesian aquacul­
ture industry have occurred within the last 3 
decades: for example, in 1951 an outbreak of 
Myxobolus pyriformis; in l 953, Lernaea cypri­
nacea; and in l 980 an unidentified species 
believed to be Aeromonas sp., which caused 
losses of l 25 t of carps, including 30% of the 
brood stock. These incidents cost millions of 
rupiahs, and the disease agents were suspected to 
have been introduced with imported fish. 

The outbreaks focused government attention 
on measures to prevent similar occurrences in the 
future. Initial facilities for quarantine and the 
study of fish diseases were established at the 
Inland Fisheries Research Institute of the Central 
Institute for Research in Fisheries of the Agency 
for Agricultural Research and Development in 
the Min is try of Agriculture. Research facilities 
were improved in various universities in the 
country, with the main one being the fisheries 
faculty of Bogar Agricultural University. 

At the highest levels of officialdom, it was rec­
ognized that live-fish traffic, both international 
and intranational, had to be controlled if acci­
dental introduction of disease agents were to be 
avoided. The most feasible method of disease 
control, without impeding the traffic in fish, was 
considered to be quarantine. Holding and exam­
ination facilities and government units for the 
work were set up, and a series of ministerial direc­
tives provided the legal underpinnings. However, 
because the work is new for the country and there 
is limited local knowledge and experience, the 
initial facility is small, probably inadequate to 
handle all the live fish entering the country. 
Expansion of the program is anticipated, as is 
upgrading of the facilities. A main fish­
q uarantine station has already been established 
at the national airport in the capital city, and six 
provincial stations have been installed in stra­
tegic places in the country. With government 
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Spores of M yxobolus sp., the/ ll"O pro111inent polar.fi/a111ents are at the anterior of the spore. The introduction of 
Myxobolus in Indonesia caused serious losses offish in culture. 

awareness, the agencies and facilities for the work 
are expected to expand and improve. 

Meanwhile, national legislation to establish a 
national fish-quarantine unit, closely linked with 
the existing plant- and animal-quarantine agen­
cies, has been drafted and is now in Parliament 
for action. 

MALAYSIA 

Aquaculture is an expanding industry in 
Malaysia and has been given high priority in the 
economic development program of the country. 
Cockle culture in open marine waters and pond 
culture of various freshwater species are rela­
tively well developed, and cage culture for marine 
finfish and pond culture in brackish water are just 
being initiated . Of the total fish production of 
7. 0 x I os t, an estimated 6.5 x I 04 t or 9.3% 
( 1979) comes from aquaculture. 

Some studies on diseases occurring in pond ­
cultured freshwater species have been made. 

IO 

Although no mass mortalities have been traced to 
introductions of fish from foreign countries, the 
rapid adoption of intensive methods of culture 
(for example, cage culture of marine fish) and 
increased imports of various fish seeds to support 
the industry make the country vulnerable to dis­
ease outbreaks. Live-fish traffic is almost com­
pletely uncontrolled, although the country's law­
making body is considering legislation that 
would provide the Ministry of Agriculture with 
the authority to introduce fish-quarantine mea­
sures as well as any other controls it considered 
essential. 

The country, at present, lacks trained person­
nel and facilities for fish-disease study, but a 
national committee has been designated to 
undertake fish-disease work under the Ministry 
of Agriculture, with membership from the Div­
ision of Fisheries, Malaysian Agriculture 
Research and Development Institute (MARDI), 
and Universiti Pertanian Malaysia. With 
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increased handling and entry offish for culture in 
the country, the establishment of an agency 
responsible for fish-disease control appears 
imperative. 

PHILIPPINES 
Aquaculture, mainly of milkfish in brackish­

water ponds, is well established in the Philip­
pines. Of the total annual fish production 
(1.6 x 106 t), about 9% (1979) comes from aqua­
culture; the water resources within the country 
could support intensification and expansion of 
the industry to increase production. 

Some studies on fish diseases have been con­
ducted, but no institution or agency is dedicated 
solely to such work. The Aquaculture Depart­
ment of the Southeast Asian Fisheries Develop­
ment Center (SEAFDEC), a voluntary, regional 
organization of several countries in Asia, has set 
up a unit and facilities for identification of fish 
parasites and bacterial infections. Various uni­
versities, especially those with a fisheries faculty, 
also undertake related studies, with the Bureau of 
Fisheries and Aquatic Resources (BFAR) coor­
dinating and monitoring the activities. Some epi­
zootics among the main cultured species, the 
milkfish, have been noted (for example, isopod 
parasites, bacterial infections), and serious fun­
gal infections of larval and postlarval Penaeus 
monodon (the main species for shellfish culture) 
have occurred. Microbial infections in other cul­
tured fish (tilapia, catfish, and carps) have, like­
wise, been reported, and parasitic diseases affect­
ing various species have been identified (mainly 
by workers in the universities). 

Although the Philippines has a national policy 
to protect and conserve fishery resources, there is 
no specific policy or activity yet for control of fish 
diseases through certification and quarantine. 
With increased movement of live fish and intensi­
fication of culture techniques, stricter measures 
to prevent the introduction and spread of fish 
diseases will be necessary. 

SINGAPORE 
Singapore is a major importer of live food and 

ornamental fish for farming and for transship­
ment. The demonstration of the technical and 
economic feasibility of cage culture of marine fish 
has resulted in a phenomenal increase in the 
country's import of live fish seeds. By October 
1982, imports for the year had totaled about one­
half million marine foodfish fingerlings, worth 
millions of Singapore dollars. 

Some studies on fish diseases have been under­
taken for the species being cultured, and the 
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major pathogens have been identified. The 
increasing volume of activities in handling live 
fish puts the country at serious risk of introduc­
ing epizootics, and the government is taking 
initial steps to quarantine fish imports into the 
country. The Primary Production Department of 
the Ministry of National Development is the 
responsible agency. 

THAILAND 
Thailand has a well-developed and diversified 

aquaculture industry. Freshwater and brackish­
water pond and cage culture exists, and fresh­
water and saltwater hatcheries in the country 
produce finfish, shrimp, and prawn seeds for 
local fish farms as well as for export to foreign 
countries. These activities result in extensive 
movement and handling of fish. 

Total fishery production in 1979 amounted to 
1.95 x 106 t. Of this, 1.5 x 105 tor about 8% was 
produced through aquaculture. 

Some studies on fish diseases have been con­
ducted in the country, and a few serious disease 
outbreaks have been reported, one of which was 
with cultured freshwater catfish. Although mor­
talities were attributed to disease, heavy stocking 
densities and poor water quality were also major 
factors. 

Fish-disease studies are being conducted by 
units of the Department of Fisheries, mainly the 
National Inland Fisheries Institute for freshwater 
species and the National Institute of Coastal 
Aquaculture for euryhaline and marine species. 
Universities with fisheries and marine-sciences 
faculties also contribute to these studies. 

Quarantine and fish-health services are not yet 
available, but, as the country is a major exporter 
of live fish, especially cultured food fish, a relia­
ble certifying agency should be a priority for the 
fisheries industry. 

OUTSIDE THE REGION 
The policies and approaches to imports of live 

fish by potential clients outside the Southeast 
Asian region are noteworthy. For example, a 
fish-quarantine system is being implemented in 
Australia to protect the local fish and human 
populations against dangerous disease agents. 
The system requires the licencing of both export­
ers and importers, with importers being obliged 
to construct holding facilities to be monitored by 
the responsible government agency. Results of 
the quarantine procedures will be transmitted to 
the importer as well as to the exporting authority. 

In Canada, the USA, and the United King­
dom, cold-water species, the salmonids, are 
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emphasized in the legislation governing live-fish 
traffic. However, the tropical ornamental fish 
trade and the increasing use of warm-water efflu­
ent from cooling plants for aquaculture may 
eventually produce problems similar to those in 
tropical waters and necessitate regulations to 
govern shipments of warm-water fish in such 
areas. In Canada, the provinces control all fish 
transfers within their borders unless, as is the case 
of the maritimes, the federal government has 
chosen to retain this responsibility. However, 
with respect to live, cultured salmonids; live eggs 
of salmonids; and certain products of dead, cul­
tured salmonids; minimum federal standards 
have to be met before the products can be 
imported into Canada or shipped across provin­
cial boundaries. Such shipments have to be 
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accompanied by a permit indicating that they are 
derived from a source that has been inspected and 
found to be free of certain disease agents. Details 
of the inspection procedures required and on the 
disease agents that must be absent if a salmonid 
source is to receive certification are contained in 
Canada's Fish Health Protection Regulations 
Manual of Compliance. 

In the UK, the import of live salmonids is 
forbidden. The certification system relates to 
salmonid eggs, which are allowed entry only from 
certified farms and are disinfected on entry. 
Import of live cyprinids is forbidden for culture 
or stocking but is allowed under a separate sec­
tion of the law for ornamental fish, such as gold­
fish and koi. Other tropical, ornamental fish 
trade is also covered by this separate mechanism. 
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FISH-DISEASE AGENTS AND HOSTS 

Jn any consideration of pathogens and their 
relative importance in fish, whether ornamental 
or edible, the microorganisms must be placed in 
the correct context in relation to the two factors 
controlling their significance: the status of the 
host and the nature of the environment. All 
scientists working in Asean agree that healthy, 
well-maintained fish, in good environmental 
conditions, rarely succumb to the regular range 
of disease conditions that are encountered in 
their normal environment. It is only when the 
inherent resistance of the fish is lowered by some 
environmental factor. such as transportation, 
traumatic handling, poor-water quality, or 

inadequate nutrition, that the microorganisms 
normally present in the water or on the skin. gills, 
or in the intestinal tract of the fish are able to 
produce clinical disease. However, pathogens 
that do not currently exist within the normal 
environment of the fish in an area, if introduced 
with imported fish or water, may cause epizootics 
of major financial and ecological significance as 
they spread through a naive (i.e., vulnerable 
because of the lack of immunity) population. 

Thus, a particular pathogen may be important 
to a country's industry for a variety of reasons: 

• It may cause economic losses through mor­
tality, reduced growth rates, or, in aquarium 

Trichodina sp., a protozoan. can cause mortalities among.fish under stress during transport and handling. 
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Chilodonella sp., once known as a cold-water parasite, is no11· commonlyfou11d in fish in the tropics. 

fish, inadequate colouring, fin shape, or 
other morphological features; 

• It may reduce sales because it is a risk to 
human health; or, 

• It may, if introduced to naive fish, result in 
major epizootics. 

Any one of these three effects is especially 
important in relation to exports. The first group 
of pathogens, even if they are already widely 
dispersed in a recipient country and, therefore, 
unlikely to be a direct threat (e.g., Saprolegnia), 
may well kill fish during or after transport or 
make the fish unattractive to end purchasers. If 
they are not present in the consumer's country, 
then they put the stocks at risk and are, thus, 
likely to curtail further exports. 

The second group are more significant because 
risks to human health are usually considered 
unacceptable by governments and are minimized 
by strong controls in importing countries. If 
found among imported live fish, this group could 
seriously limit an exporter's market for the 
future. 

The last group of pathogens are the most 
important, in national terms, and, thus, it is in the 
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national interest to take steps to avoid introduc­
ing them. 

Jn doing so, one must bear in mind that move­
ment of fish also involves movement of water, 
itself an excellent medium for the incidental 
transfer of human pathogens, such as cholera or 
typhoid bacteria, and other undesirable biota, 
such as insects, snails, unwanted fish species, and 
water weeds. l n the countries of Asean and in the 
tropical and subtropical developed countries, 
such as Australia and the lJS, major markets for 
Asean aquarium fish, the water in which fish are 
moved is a hazard. 

In Asean, although to date only limited facili­
ties and trained staff are available, there is 
already ample evidence that the risk of importing 
the third group of pathogens is significant. For 
instance, in Indonesia, lchthyophthirius sp. was 
introduced, with tragic consequences in I 932, 
Lernaea sp. in 1953, Myxobolus protozoa in 
1978, and an undiagnosed microbe responsible 
for a major epizootic in 1980. All of these agents 
have caused untold harm to the fish-culture 
industry in the country and could, for the future, 
close entry to some overseas markets. 
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Disease conditions existing outside the region 
that cause grave concern among Asean scientists 
working in the field include the systemic mycoses 
of non-Asean crustacea, exotic myxosporidians, 
a wide range of viruses from America and 
Europe. such as infectious pancreatic necrosis . 
viral hemorrhagic septicemia. herpes virus of 
channel catfish, and spring viremia of carp. as 
well as the bacterium Aeromonas sa/111011icida. 
Except for A. sa/monicida, which was reported in 
west Java during the 1980 epizootic in common 
carp. none of these has yet been diagnosed in 
Asean countries, and there is reason to believe 
that they currently do not occur. However, the 
region is wide open to their importation, and this 
would probably mean serious losses to fish 
farmers. If found, some of them would also cer­
tainly result in the complete closure of certain 
markets, including the US.UK. and Australia. to 
Asean live fish. 

Several important agents have been recognized 
in individual countries in the region, but their 
status in the countries as a group is currently 
unknown. They probably do not exist in the 
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other countries and should be considered 
members of the third group of agents. Examples 
of these are the microsporidians causing white­
ovary disease in penaeid shrimps in the Philip­
pines and the agent responsible for acute abdom­
inal dropsy in cultured catfish in Thailand. 

Proper facilities for the isolation and diagnosis 
of Asean fish pathogens and for research on their 
prevention and treatment do not yet exist. For 
instance. there is not yet one operating fish­
\'irology facility in the region. Disease facilities 
could, as well as fulfilling their primary objective, 
of1er individual farmers and the industry infor­
mation and extension services. They could inves­
tigate serious disease losses and ad\'ise on rrorer 
control and therapy . lJ pgrading disease­
diagnosis standards and improving control of 
international movement of fish pathogens are 
essential; if they are not implemented soon, the 
many uni4ue advantages for fish culture enjoyed 
by Asean will be negated by epizootic transfers . 
Once a disease agent has been introduced, it is 
impossible to eradicate because of the ubiquity of 
waterways and wild fish in most Asean countries. 
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A viable industry in ornamental fish and in fish 
cultured for food entails considerable movement 
of live fish, both intra nationally and internation­
ally. This movement carries with it the danger 
that infectious agents will be transported with the 
fish to areas previously free of them. 

Efforts to minimize the risk of inadvertently 
transporting dangerous parasites and microbial 
pathogens with shipped fish have basically fol­
lowed three strategies: fish-farm certification, 
inspection of particular shipments, and quaran­
tine. l n countries with culture of cold-water spe­
cies, health certification of production facilities is 
considered more effective and expedient than 
attempting to test and certify each shipment of 
fish made from a facility. Once a facility has been 
certified a process that, in Canada, for 
instance, may take 2 years and four satisfactory 
inspections - the operator of the facility may 
make as many shipments a year as desired on the 
basis of two satisfactory annual inspections. This 
health-certification scheme is justified because 
salmonids have been well studied, and knowledge 
about the pathogens that they carry is fairly com­
plete. Consequently, it is possible to specify 
which disease agents must be absent from a pro­
duction facility without too great a risk that a 
dangerous, unknown pathogen will be present. 

l n tropical and subtropical waters, however, 
the number offish species is large, and knowledge 
of the infectious agents is fragmented or incom­
plete. It is extremely doubtful that a health­
certification system like the one described for 
salmonids could be relied on to provide the 
needed protection against the fish-associated 
spread of disease agents. l ndeed, although it 
would be desirable to have information on the 
parasites and microbial pathogens present in the 
establishments operated by individual fish 
farmers and dealers, a review of the laboratory 
facilities and trained personnel available in the 
Asean indicates that the collection of such data 
would be beyond the present capability of the 
region. 

At present, many of the countries are approv-
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ing the import and export of particular shipments 
of fish on the basis of cursory, visual inspections. 
It is almost impossible for customs or fisheries 
officers to judge the health of fish by such mea­
sures. Without prolonged observation, the indi­
vidual shipments of fish cannot be declared 
pathogen-free with any degree of certainty. l n the 
countries where visual inspection is the practice, 
the live stocks are at considerable risk, their only 
protection being the inherent good health of the 
majority of imports. 

Clearly, a quarantine system should be consid­
ered for adoption. As a result of unpleasant and 
costly experiences with imported parasites and 
pathogens, l ndonesia has opted for quarantine. 
The authorities set up a quarantine system to 
prevent the import and export of parasites and 
pathogens with fish being shipped into and out of 
the country. Fish are held for observation and 
testing (parasitological and bacteriological) for 
at least l 0 days and are treated for external para­
sites. The idea is that, in the warm climate, 
infected (carrier) fish will have exhibited clinical 
signs of disease within this time. During quaran­
tine, samples offish are tested for the presence of 
bacterial and parasitic infections. The system is 
flexible, allowing, for instance, for increases in 
the quarantine time as a substitute for some of the 
lethal examinations on very expensive fish. The 
system appears to be gaining acceptance among 
fish farmers and dealers. 

At present, only one other Asean country, Sin­
gapore, is experimenting with quarantine: the 
operation is restricted to the short-term holding 
and bath treatment of imported marine fish des­
tined for mariculture in Singapore. 

If and when controls are introduced, they 
should include a system of feedback to fish sup­
pliers. Singapore and Australia have found that 
fish farmers need to know what disease agents are 
found in their shipments. Australia has also 
stressed mutual trust between trading partners, 
encouraging a notification system for disease 
outbreaks. 
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Quarantine of fish is a complex problem. In 
many countries, it involves input from at least 
three separate areas of government administra­
tion: quarantine, fisheries, and veterinary ser­
vices. The system must be structured to protect 
the species farmed in a particular country from 
exotic diseases carried by imported fish. The per­
sonnel and facilities that each nation can allocate 
to the task of fish quarantine must also be taken 
into account. Legislation must be framed, and its 
adoption may take many years in some countries. 
It should provide controls on movement of live 
fish not only internationally but also intra­
nationally, especially in countries that comprise 
many islands. The successful containment of an 
outbreak of disease caused by an unidentified 
agent in 1980 in Indonesia indicates that quaran­
tine measures between islands can be quite effec­
tive. Implementation of a fish-quarantine service 
requires staff training, research, and new or 
expanded facilities. 

Most countries need to draft an inventory of 
the diseases found within their borders, as well as 
a list of diseases that have not been identified in 
their waters so that they can devise methods of 
avoiding their introduction. The degree of risk 
posed by some temperate-water fish viruses has 
not as yet been assessed; however, consumer 
nations are likely to avoid purchases from any 
country reporting the presence of major cold­
water fish viruses. Thus, such viruses should be 
classified as high risk until more is known about 
their ability to survive in the region. One virus, 
infectious pancreatic necrosis, can survive in 
tropical fish, and a north-European fish parasite 
( Clinostomum sp.) has been reported to have 
caused epizootics in diverse climates, for example 
in the United Kingdom and Bangladesh. Further­
more, serious problems with one parasite 
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(Lernaea sp.) have been reported from as diver­
gent habitats as the countries in Southeast Asia 
and the waters of the Australian snow fields. 

The diagnostic and research requirements of a 
fish-quarantine system can partially be ascer­
tained from services existing elsewhere. The 
acute shortage of funds for such purposes in the 
Asean countries, however, indicates that nations 
in the region have to convert and possibly expand 
existing facilities rather than aiming for the con­
struction of new ones. For similar reasons, 
upgrading of, for example, veterinary-services 
staff would be cost effective. 

The universities' role in training would be sig­
nificant. Compulsory inclusion of a fish­
pathology course within the existing curriculum 
of fisheries-degree programs would be an initial 
step. Training of future aquaculture-extension 
workers on the significance of fish diseases and 
their prevention is a priority. Also, university 
authorities should plan to integrate the study of 
fish infections and prevention in future training 
courses for aquaculture. 

Indonesia is offering training courses for 
researchers, extension workers, and fish farmers. 
At the Regional Centre for Tropical Biology in 
Bogor, a fish-diseases training course has been 
given top priority in the 1983-88 plans. The 
Asean members could share resources and min­
imize duplication if they notified one another of 
planned courses. In Malaysia, a short national 
course in fish diseases has been conducted at 
U niversiti Pertanian Malaysia, and the Philip­
pines is interested in suitable courses for fish 
farmers. 

One major constraint to fish-disease study is 
the complete lack of a fish virologist in the region; 
a reference centre for the region and a virus facil­
ity are also considered essential. 
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RUSTAMI DJAJADIREDJA2, T.H. PANJAITAN3, AKHMAD RUKYANJ2, 
ADI SARON03, DARTI SATYANI2, AND HAMBALI SUPRIYADI2 

Indonesia has a multitude of fishery resources, 
and fish is the main source of animal protein for 
human food. Because of its high productivity, 
aquaculture is considered the most feasible 
means to increase the supply of high-quality pro­
tein for food for the growing population. 

About 4.4 x 105 t of fish are produced at pres­
ent from l.4 x l 07 ha of open waters (natural 
lakes, reservoirs, rivers, swamps, etc.), brackish 
water, and fresh water. Of this total surface area, 
only 28% of the freshwater, 9% of the brackish­
water, and 46% of the open-water resources have 
been utilized for fish culture, with freshwater-fish 
culture accounting for the highest production. 
Common carp ( Cyprinus carpio),java carp (Pun­
tiusjavanicus), nile tilapia (Sarotherodon niloti­
cus), and giant gouramy ( Osphronemus gour­
amy) are the economically important freshwater 
species being cultivated in the country. The low 
production from aquaculture, despite great 
potential, in l ndonesia may be attributed to the 
insufficient supply of fry, environmental stresses, 
disease outbreaks, etc. 

During the last few years, fish farming in 
Indonesia has been widely promoted, particu­
larly through national and regional intensifica­
tion of aquaculture programs; one result of these 
efforts has been increased traffic of live fish, both 
between the islands within Indonesia and 
between Indonesia and other nations. In 1980, 
Indonesia exported 4.4 x lost ornamental fish at 
a value of US$ 135 934. In the same year, it 
imported exotic food and ornamental fish, 
which, unfortunately, introduced serious disease 

1This paper is an edited version of two papers; the 
cooperation of the authors in agreeing to a single coun­
try report is gratefully acknowledged. 

'Research Institute for Inland Fisheries, I Jalan 
Sempur, Bogor, Indonesia. 

-'Directorate General of Fisheries. Jalan Salemba 
Raya 16, Jakarta, Indonesia. 
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agents into many regions of the country. The 
history of such introductions is long. 

l n 1932, serious epizootics of !chthyophthirius 
multifillis occurred in west and central Java, 
causi.ng great losses to fish farmers. The parasite 
was encountered first in aquaria at Bogor, prob­
ably introduced with ornamental fish from the 
United States and Europe. 

l n 1951, an epizootic of Myxoholus pyrifor­
mis, a sporozoan parasite, killed thousands of 
Java carp fry in CentralJava (Sachlan 1952). The 
parasite, which was thought to be imported, has 
caused serious losses annually ever since. How­
ever, the infection is seldom found on common 
carp or other species. Like most other sporozoan 
parasites, M. pyr(formis is very difficult to con­
trol because cysts form around the spores and 
protect them against chemical baths. 

Lernaea cyprinacea, which was accidentally 
introduced into Indonesia from Japan in 1953, 
caused a serious epizootic in economically 
important fish species such as common carp, java 
carp, kissing gouramy, giant gouramy, etc. The 
parasite rapidly spread to other regions and de­
stroyed about 30% of hatchery production in the 
mai~ hatchery centres of Java, north Sumatra, 
and north Sulawesi. This means that, in Java, a 
total of l .48 billion fish fry were lost during the 
epizootic, equivalent to 7.4 billion rupiahs (US$ 
l = 650 rupiahs). Studies of the biology, ecology, 
and control methods of Lernaea were carried out 
under the Fish Parasite Project, supported by the 
l nternational Development Research Centre 
(lDRC) from 1975 to the present, and a number 
of effective control measures resulting from the 
studies have been recommended to fish farmers. 

During the project, two new parasites belong­
ing to the myxosporidian group were recorded in 
west Java, causing considerable losses of com­
mon carp fingerlings. One of the parasites, first 
detected in 1974 and identified as Myxoholus sp., 
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produces tumour-like swellings on the gills of 
fish. The other parasite was recorded in 1978 and 
preliminarily identified as Myxosoma sp. The 
infected fish exhibited swollen body muscles. 
Both of these parasites appear to be confined to 
common carp, and, during epizootics in carp fin­
ger lings, have resulted in mortalities as high as 
60-90%. Information on how to control the para­
sites is limited, and, to date, no treatment has been 
successful. How they were introduced into 
Indonesia is unclear, but imports of common 
carp from Japan are suspected. 

In late 1980, a large number offish died in west 
Java from an outbreak of bacterial disease. The 
epizootic was the most serious ever recorded in 
Indonesia, with 125 t of common carp dying, 
including 30% of the existing brood stock. This 
loss not only adversely affected present produc­
tion but also curtailed expansion of fish culture in 
the country. A particularly virulent strain of 
Aeromonas sp. is believed to have been the causal 
agent, probably introduced with imports of 
common carp from Taiwan. 

Although curative measures are pertinent and 
essential, the Indonesian government is consider­
ing measures that emphasize prevention through 
quarantine, because preventive measures are 
more economical and effective than curative 
measures. 

Aspects of fish quarantine, its organization, 
and certification procedures were discussed at a 
regional workshop on tropical fish diseases, held 
in Cisarua, Bogar, in November 1978. The work­
shop was hosted by the Indonesian Directorate 
General of Fisheries (DGF) and Agency for 
Agricultural Research and Development 
(AARD) in collaboration with IDRC. 

INSTITUTIONS FOR FISH-DISEASES 
STUDY AND TRAINING 

The study of fish diseases in Indonesia is still in 
its infancy, and there is a lack of specialists and 
laboratory facilities for carrying out this work. 
For a number of years, however, institutions, 
such as the Inland Fisheries Research Institute 
(IFRI) and the faculty of fisheries, Bogar Agri­
cultural University (BAU), have been carrying 
out some studies. The diagnostic laboratories 
available in these institutions provide modest 
support for parasitological and bacteriological 
examinations. !FRI, under the Ministry of Agri­
culture, has closely cooperated with the faculty of 
veterinary medicine, BAU, and the Animal Dis­
ease Research Institute, particularly for viral dis­
eases. DGF collects information on fish diseases 
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in the field, monitors fish mortalities and morbid­
ities, and provides data to the laboratories. Since 
the 1980 epizootics, the laboratories now have 
become better equipped, particularly for bacteri­
ological studies. 

The first training course on fish diseases and 
parasites in Indonesia was held by Biotrop, the 
Regional Centre for Tropical Biology, in 1980; 12 
people from the Asean were trained for 6 weeks in 
the identification and control of fish and shellfish 
diseases. 

In 1974, Indonesia, through DGF, developed a 
fish-quarantine service at six main ports, and, 
since 1977, 86 staff from the provincial fisheries 
services have been trained in a 2-month fish­
quarantine training course at Ciawi, Bogar. 
Training was made possible through the coopera­
tive efforts of DG F, the Agriculture Agency for 
Education and Extension, BAU, and JFRJ. 
Through the ID RC-funded, fish-parasite project, 
four people, representinglFRJ, DGF, BAU, and 
the Animal Disease Research Institute, were 
trained abroad in practical fish bacteriology, 
parasitology, and virology and have since 
rejoined their institutes.Not a single fish pathol­
ogist is available at present for work in the fish­
quarantine service. 

NATIONAL POLICY 
Along with the recent increase in live-fish traf­

fic in the country has come increased risk of 
introduction and distribution of fish pathogens 
throughout the country. Past and recent disease 
outbreaks among cultivable fish as well as wild 
fish have prompted the government to carry out a 
program in the control of diseases and protection 
of fishery resources through regulation and legis­
lation. At present, the Fish Quarantine Service in 
Indonesia is being set up. An agriculture­
quarantine law that covers plants, animals, and 
fish has been drafted by the government for 
endorsement by Parliament. A manual on fish 
quarantine, which has been circulated, serves as a 
guideline for quarantine officers at the fish­
quarantine stations throughout the country. 

Before the outbreak of Lernaea in 1974 (when 
DG F established the six fish-quarantine services 
within the provincial fishery services), fish qua­
rantine was under the Animal Quarantine Ser­
vice. Some laws had already been passed to pro­
tect fishery resources. For example, the Ministry 
of Agriculture Decree 214/Kpts/Um/V/1973 
prohibited transfer or export of certain fishery 
products, including Anguilla elvers, Chanos cha­
nos seedlings, the ornamental fish Botia macra­
canthus (longer than 15 cm), and the seedlings of 
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Macrobrachium rosenbergii. Also, imports of 
Serrasa/mus sp. (piranha) had been prohibited 
(DGF Decree E.1.5/8/8/ 1973). More recently, 
seven dangerous species - Vandelia sp., lepisos­
teus sp., Si/urus g/anis, Esox masquinongy, elec­
tric eel, Tetraodon sp., and Serrasa/mus sp. -
have also been declared illegal by Ministry 
Decree 179/Kpts/Um/3/ 1982 and are to be de­
stroyed in any area where they already exist. 

Since the outbreak of bacterial disease in west 
Java in 1980, all imports of Jive fish require a 
permit from the Ministry of Agriculture and are 
only allowed entry via the Jakarta airport (Minis­
try of Agriculture Decree 819 / Kpts/ Um/ 11 / 
1980). The imported fish have to be treated and 
quarantined. To prevent the spread of 
communicable-disease agents from Java to other 
parts of the country, a Ministry of Agriculture 
Decree (425/Kpts/Um/6/ 1982) requires that 
freshwater fish from Java be quarantined before 
being shipped elsewhere. 

FISH DISEASES 
Jn Indonesia, parasitic diseases have been 

imported since 1920 and are encountered more 
often than are bacterial diseases, which have only 
just begun to be reported. Sachlan (1974) 
reported the presence of 13 species of ecto- and 
endoparasites on fish fry and ad ult fish in the 
country. Most are ectoparasites, which com­
monly attack fish fry: /. multifil/is, Trichodina 
domerguei, M. pyriformis, Dactylogyrus sp., 
Gyrodacty/us sp., C/inostomum sp., Argu/us 
indicus, and l. cyprinacea. Two species of fun­
gus, i.e., Sapro/egnia sp. and Ach/ya sp., were 
also noted as important. 

However, since 1974, a number of new para­
sites have been found, mainly in west Java, 
including Giochidia of Anodonta woodiana 
(freshwater clam), Myxobolus sp., Myxosoma 
sp., Ergasi/us sp., and Henneguya sp. Among 
these new parasites, Myxobolus and Myxosoma 
are highly pathogenic to fish.No fish mortalities 
have been associated with the other three. Hen­
neguya sp. was first detected on the gills of giant 
gouramy in 1978 and Ergasi/us sp. detected on 
the gills of nilem ( Osteochi/us hasse/ti) also in 
J 978. According to Sachlan ( 1978), the G Jochidia 
were accidentally introduced from Taiwan. 

Reports of bacterial diseases before 1980 were 
rare, but, during that year, Aeromonas sp. was 
isolated from diseased fish. These bacteria are 
known to be opportunistic pathogens and cause 
infections in fish with impaired resistance. 
I mp aired resistance may have been caused by a 
virus, but a virus has yet to be detected. Thus, fish 
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mortalities are being attributed to the bacteria. 
There are four major communicable diseases 

causing great losses to the freshwater-fish culture 
industry today: myxoboliasis, myxosomiasis, 
lerneosis, and a bacterial disease. Their impor­
tance derives from the fact that a considerable 
effort has been made to control them, but with 
only partial success, while fish kills continue. 

lernaea cyprinacea is the causal agent of ler­
neosis. The parasite belongs to the crustacean 
group and is known as "anchor worm." It is one 
of the most important species because of its wide 
distribution and ability to exist on many species 
of fish. The adult stage (female) of the anchor 
worm protrudes from the body of fish and is 
difficult to control by chemical treatment. Some 
organophosphate pesticides such as Dipterex 
and Sumithion at 0.5 ppm are effective against 
the larvae. Sand-gravel filters, which remove the 
infectious stages of the parasite from the water 
supply, are commonly used to prevent 
infestation. 

Myxoboliasis and myxosomiasis are caused by 
Myxobo/us sp. and Myxosoma sp., respectively, 
which are both spore-forming Myxosporidia. 
These parasites are confined to young common 
carp, the former producing tumour-like swellings 
(spore-laden cysts) of spores on the gill filaments 
and the latter causing the body muscle to swell. 
Identification of these parasites is based on the 
morphology of the spore. The spores of Myxobo­
/us are pyriform in shape, and the sporoplasm 
contains iodinophyllic vacuoles, whereas Myxo­
soma spores are oval and Jack iodinophyllic 
vacuoles. Spores of both parasites contain two 
polar capsules. There is no satisfactory means to 
control the parasitism. Liming the pond with 
I 00-200 g/ m2 and strengthening the fry with 
nutritious feed, to some extent, reduce the rate of 
infestation. Also, as is the case with lernaea, fish 
reared in ponds with sand-gravel filtration sys­
tems seem to be protected. 

A number of bacteria were isolated from 
infected fish during the disease outbreak of 
October 1980. Most of the pathogenic bacteria 
were identified as A eromonas hydrophy/a (I FRI 
J 980b) and A. sa/monicida (Sumawidjaja et al. 
1981). The disease caused death within 3-4 days. 
The first disease sign was a Joss of appetite, fol­
lowed by heavy Joss of body mucus, hemorrhag­
ing on the skin, damage to gills and fins, Joss of 
equilibrium, and, finally, death. The clinical signs 
were similar to those for motile Aeromonas sep­
ticemia (MAS). Large common carp and brood 
stock appeared to be more susceptible to the 
disease than are fingerlings or fry. About 3 
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months after the first outbreak on common carp 
in Indonesia, the disease was suspected in mass 
mortalities of walking catfish ( Clarias batrachus) 
in west and central Java. Some treatments have 
proved effective. Potassium permanganate 
(K Mn04), at 20 ppm, as a bath, controls external 
lesions, but more effective control is provided by 
injections of Terramycin (oxytetracycline 
hydrochloride) at 25 mg/ kg body weight. Terra­
mycin can also be administered orally, incorpo­
rated in the feed daily for 7-10 days at a rate of 
5-7 g/ I 00 kg of body weight. This recommended 
treatment is being applied throughout Indonesia 
by the fishery extension service (DGF) to affected 
farms (!FRI 1980a). 

Fish are examined for parasites, according to 
the methods outlined by Fernando et al. ( 1972). 
At least 25 specimens are sampled from each 
species of fish, and, although the preferred 
method is to examine live or fresh fish, in most 
cases, the samples have been preserved in 5% 
formalin or 70% alcohol, depending on the pur­
pose of the examination. Identification keys by 
Bykovskaya-Pavlovskaya et al. ( 1964) and Hoff­
man ( 1967) are commonly used. 

The procedures for identification of bacterial 
disease are those published by the American 
Fisheries Society ( 1975) and by Environment 
Canada ( 1977). Biochemical tests are based on 
Bergey's ( 1974) manual. Only simple, standard 
procedures are carried out, with serological test­
ing seldom being done because of the lack of 
facilities and trained personnel. 

Neither !FRI nor the faculty of fisheries at 
BAU has facilities for viral-disease studies, and 
the little that has been done to date has been 
accomplished through cooperation with the 
animal and veterinary laboratories in Bogor. 

FISH QUARANTINE AND 
CERTIFICATION 

Quarantining live fish that are being moved 
from one area to another is an effective means of 
disease control. It has been required since 1974 in 
several airports, enforced by the fish-quarantine 
services of the provincial governments. However, 
before the serious disease outbreak in 1980, dis­
ease diagnosis by quarantine officers was nor­
mally through superficial examination and 
observation of fish behaviour. Lack of qualified 
personnel and laboratory facilities made proper 
diagnosis impossible. Now, in Jakarta, the fish­
quarantine procedure, which has been adopted 
by the governor and formalized by Decree D.V. 
7819/c/10/75, involves the inspection of species 
and issuance of health certificates for fish to be 
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imported or exported through Jakarta interna­
tional airport: 

• All live fish must be accompanied by a 
health certificate (Appendix I), issued by 
the governor of Jakarta; 

• All fish must be quarantined during 
inspection; 

• If dangerous (prohibited) species are found 
in the consignment, they must be seized as 
government property or used for research 
purposes; and 

• If the fish are suffering from communicable 
diseases, they must be treated before being 
released. If the disease is impossible to treat 
effectively, the fish must be destroyed. 

Importers and ex porters not complying with 
this decree are subject to penalty. 

The outbreak of disease in 1980 in west Java 
prompted a joint effort between !FRI and DGF 
to enable the fish-quarantine service in Jakarta to 
conduct more intensive and effective controls at 
the port of entry. 

Would-be importers must request a permit 
(with quantity of fish and time limits specified) 
from Jakarta's fisheries service, which passes the 
request to DG F for approval. If DG F approves 
the request, the fish are placed in quarantine for 
at least 2 weeks and samples are examined at the 
!FRI laboratory. Imports of live fish must be 
accompanied by the special permit issued by 
DG F, and international trade is only allowed 
through the Airport of Halim Perdana Kusuma, 
Jakarta, where arriving and departing fish are 
inspected. 

Fish are dispatched only after being declared 
free of parasitic and bacterial disease, for which a 
health certificate is issued by the fish-quarantine 
station. 

!FRI accepted the responsibility for conduct­
ing postentry quarantine services at Pasar 
Minggu, Jakarta, and provides a diagnostic 
laboratory, fish-holding equipment, and person­
nel for disease examination; !FRI also carries out 
disinfection of imported fish at the port of entry 
and issues the fish-health certificates. There are 
two kinds of certificate issued by !FRI, i.e., one 
for disease-free fish (Appendix 2) and one for 
diseased fish (Appendix 3). Two fish pathologists 
from !FRI are involved in these quarantine activ­
ities, and they carry out the gross pathological 
examinations as well as the parasitological, bac­
teriological, and histopathological examina­
tions, using standard procedures. The fish are 
held in isolation tanks and aquaria fora minimum 
of 2 weeks, after which they are released if they 
have not exhibited signs of disease. During qua-
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rantine, the physical, behavioural, and clinical 
manifestations of disease are observed. The fish, 
if necessary, are treated with chemicals and anti­
biotics, such as KM n04, formalin, malachite 
green, and Terramycin. The methods of treat­
ment include immersion (dipping, short bathing 
- I h, and long bathing - 6-24 h), systemic 
treatment (injections and feeding with antibio­
tics), and swabbing. Immersion may be repeated 
two to three times at 3-day intervals (shorter 
intervals cause undue stress). 

carried out either in Pasar Minggu or at the 
laboratory of fish diseases at !FRI, Bogar. 

• Treatment and disinfection offish for which 
diseases or parasites are detected. Plastic 
bags or holding containers for fish transpor­
tation are carefully disinfected or are de­
stroyed. 

During 1980-82, the bacterial and parasitic 
disease agents detected at !FRI laboratory were 
those already known to be present in the country 
(Djajadiredja 1982). Only one case of imports of 
prohibited fish species (I 0 specimens of piranha 
from Singapore) was detected. These fish were 
seized by the government, then killed, and pre­
served in formalin. However, in the same year, 

In summary, fish-quarantine activity includes: 
• Fish identification (Table I), carried out 

either in Pasar Minggu or at !FRI in Bogar, 
although other institutes may be consulted. 

• Fish-disease identification (Tables I and 2), 

Table I. Procedures used in the identification and treatment of fish diseases found during quarantine 
(2 weeks-I month) at Pasar M inggu, Jakarta. 

Disease agent 

Jchthyophthirius 

Trichodina 
Costia 
G/ossotel/a 
Scyphidia 
Epistylis 
Myxobolus 

Myxosoma 

Thelohanellus 

Plisthophora 

Henneguya 

Hexamita 
Lernaea 

Argulus 
Achteres 
Salmincola 
Ergasilus 
Gyrodactylus 

Dactylogyrus 

C/inostomum 

Diplostomum 

Diphyllobothrium 
Ligula 
Echynorhynchus 

Method of 
examination 

Microscopy 

Microscopy 
Microscopy 
Microscopy 
Microscopy 
Microscopy 
Microscopy 

Microscopy 

Microscopy 

Microscopy 

Microscopy 

Microscopy 
Microscopy 

Microscopy 
Microscopy 
Microscopy 
Microscopy 
Microscopy 

Microscopy 

Microscopy 

Microscopy 

Microscopy 
Microscopy 
Microscopy 

Treatment 

Bathe ( 12-24 h) in malachite green (0.1 ppm), formalin 
(25 ppm) 
Bathe (I h) in formalin (0.25--0.33 ppt) 
Bathe (I h) in formalin (0.25-0.33 ppt) 
Bathe (I h) in formalin (0.25-0.33 ppt) 
Bathe (I h) in formalin (0.25-0.33 ppt) 
Bathe (I h) in formalin (0.25--0.33 ppt) 
Destroy fish carrying the parasite; increase quarantine time 
for those suspected of being infested 
Destroy fish carrying the parasite; increase quarantine time 
for those suspected of being infested 
Destroy fish carrying the parasite; increase quarantine time 
for those suspected of being infested 
Destroy fish carrying the parasite; increase quarantine time 
for those suspected of being infested 
Destroy fish carrying the parasite; increase quarantine time 
for those suspected of being infested 
Incorporate cabarsone in food (0.2%) for 4 days 
Bathe in organophosphates (0.1 ppm) for duration of 
quarantine or dip in organophosphates (I%) for 2-3 min 
Reverse salinity of bath 
Bathe (I h) in formalin (0.25-0.33 ppt) 
Bathe (I h) in formalin (0.25-0.33 ppt) 
Bathe (I h) in formalin (0.25-0.33 ppt) 
Bathe in organophosphates (0.1 ppm) for the duration of 
quarantine or dip in formalin (I%) for 2-3 min 
Bathe in organophosphates (0. l ppm) for the duration of 
quarantine or dip in formalin (I%) for 2-3 min 
Destroy fish carrying the parasite; increase quarantine time 
for those suspected of being infested 
Destroy fish carrying the parasite; increase quarantine time 
for those suspected of being infested 
Bathe (I h) in formalin (0.25-0.33 ppt) 
Bathe (I h) in formalin (0.25-0.33 ppt) 
Bathe (I h) in formalin (0.25-0.33 ppt) 

continued 
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Table I concluded 

Disease agent 

Phomphorinchus 
Carnal/anus 
Saprolegnia 

A ch/ya 

lchthyophonus 

Branchiomyces 

Aeromonas 

Pseudomonas 

Mycobacteria 

C orynebacteria 

Co/umnaris 

Flexibacter 

M yx o bacteria 

Edwardsiella 

Infectious pancreatic necrosis 

Channel catfish virus 

Spring viremia of carp 

Infectious dropsy 

Viral hemorrhagic septicemia 

Viral hematopoietic necrosis 

Swim bladder inflammation 

Method of 
examination 

Microscopy 
Microscopy 
Microscopy 

Microscopy 

Microscopy 

Microscopy 

Culture 

Culture 

Culture 

Culture 

Culture 

Culture 

Culture 

Culture 

Clinical signs 

Clinical signs 

Clinical signs 

Clinical signs 

Clinical signs 

Clinical signs 

Clinical signs 

Treatment 

Bathe (I h) in formalin (0.25-0.33 ppt) 
Bathe (I h) in formalin (0.25-0.33 ppt) 
Dip (I min) or bathe (I h) in malachite green (67 ppm or 
1-2 ppm, respectively) or swab lesions directly with 
malachite green (I%) 
Dip (I min) or bathe (I h) in malachite green (67 ppm or 
1-2 ppm, respectively) or swab lesions directly with 
malachite green (I%) 
Destroy fish carrying fungus; increase quarantine time for 
those suspected of being infested 
Destroy fish carrying fungus; increase quarantine time for 
those suspected of being infested 
External infection: bathe (0.5 h) in KMn04 (15-20 ppm); 
systemic infection: incorporate daily into food (g/ day, 
50 kg body weight) conventional sulphonamides (5-10 g); 
nitrofurans (5 g); potentiated sulphonamides (2.5 g); or 
antibiotics (3.5 g) for IO days 
External infection: bathe (0.5 h) in KMn04 (15-20 ppm); 
systemic infection: incorporate daily into food (g/ day, 
50 kg body weight) conventional sulphonamides (5-10 g); 
nitrofurans (5 g); potentiated sulphonamides (2.5 g); or 
antibiotics (3.5 g) for IO days 
External infection: Dathe (0.5 h) in KMn04 ( 15-20 ppm); 
systemic infection: incorporate. daily into food (g/ day, 
50 kg body weight) conventional sulphonamides (5-10 g); 
nitrofurans (5 g); potentiated sulphonamides (2.5 g); or 
antibiotics (3.5 g) for IO days 
Destroy fish carrying bacteria; increase quarantine time for 
those suspected of being infected 
External infection: bathe (0.5 h) in KMn04 (15-20 ppm); 
systemic infection: incorporate daily into food (g/ day, 
50 kg body weight) conventional sulphonamides (5-10 g); 
nitrofurans (5 g); potentiated sulphonamides (2.5 g); or 
antibiotics (3.5 g) for I 0 days 
External infection: bathe (0.5 h) in KMn04 (15-20 ppm); 
systemic infection: incorporate daily into food (g/ day, 
50 kg body weight) conventional sulphonamides (5-IO g); 
nitrofurans (5 g); potentiated sulphonamides (2.5 g); or 
antibiotics (3.5 g) for IO days 
Bathe (I h) or dip (I min) in furanace (0.5 ppt) or CuS04 

(0.5 ppt) 
Destroy fish carrying bacteria; increase quarantine time for 
those suspected of being infected 
Destroy fish exhibiting symptoms; increase quarantine 
time for those suspected 
Destroy fish exhibiting symptoms; increase quarantine 
time for those suspected 
Destroy fish exhibiting symptoms; increase quarantine 
time for those suspected 
Destroy fish exhibiting symptoms; increase quarantine 
time for those suspected 
Destroy fish exhibiting symptoms; increase quarantine 
time for those suspected 
Destroy fish exhibiting symptoms; increase quarantine 
time for those suspected 
Destroy fish exhibiting symptoms; increase quarantine 
time for those suspected 
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Table 2. Imported fish identified at Pasar Minggu after 1980, their origin, 
the disease agents detected, and treatments. 

Origin of 
shipment 

Japan 
Thailand 
Singapore 
Singapore 

Species of fish 

Crucia n carp 
Catfish (Pangasius sp.) 

Disease agent 
(problem) 

Symphysodon discus Trichodina sp. 
Catfish Trichodina sp.; 

Quarantine 
period 
(days) 

IO 
15 
15 
16 

Treatmenta 

KMn04 (20 ppm, 0.5 h) 
KMn04 (20 ppm, 0.5 h) 
KMn04 (20 ppm, 0.5 h) 
KMn04 (20 ppm, 0.5 h) 

Results b 

+ 

(Pangasius sp.) Ichthyophthirius sp. 
Ujung Pandang Rainbow Gyrodacty/us sp. 
Jambi Botia (Barbus sp.); Epistylis sp.; 

Singapore 

Menado 

Japan 

Singapore 
Singapore 

Singapore 

Labeo bico/or Trichodina sp. 
Grass carp; Barbus sp.; Pseudomonas sp. 
Labeo sp.; Pangasius sp. 
Forcipiger sp.; Aeromonas sp.; 
Centropyge sp.; Pseudomonas sp. 
Paracanthurus sp.; 
Amphiprion sp. 
Fancy carp 
(Cyprinus carpio) 
Guppy (Poecilia sp.) 
Pangasius sp.; 
Labeo sp.; 
Policentropsis sp. 
Hypessobrycon sp.; 
Pangasius sp.; 
Symphysodon sp.; 

(injured) 

Dactylogyrus sp. 
Gyrodactylus sp; 
Trichodina sp. 

Trichodina sp.; 
Sapro/egnia sp. 

16 
15 

15 

13 

23 

IO 
16 

18 

KMn04 (20 ppm, 0.5 h) 
KMn04 (30 ppm, 0.5 h) 

Nitrofurans (IO mg/kg body 
weight) in food 
Terramycin (50 mg/kg body 
weight) in food 

Terramycin (50 mg/kg body 
weight) in food 
Formalin (25 ppm, 24 h) 
Formalin (25 ppm, 24 h) 

Formalin with malachite 
green (25 ppm, 
0.15 ppm, 24 h) 

+ 

+ 

+ 
+ 

+ 

Singapore 
Labeo sp. 
Symphysodon sp.; 
Gnathonemus sp.; 
Serrasa/mus sp. 
Symphysodon sp. 

Ichthyophthirius sp. 14 Formalin with malachite 
green (25 ppm, 

+ 

0.15 ppm, 24 h) 
Singapore Ichthyophthirius sp. 15 Formalin with malachite 

green (25 ppm, 
+ 

Thailand Pangasius sp. Sapro/egnia sp.; 
Dactylogyrus sp. 

Singapore Labeo sp.; Barbus sp.; Saprolegnia sp. 
Pangasius sp.; Dania sp. 

Thailand Pangasius sp. Sapro/egnia sp. 

Singapore Cyprinus carpio Sapro/egnia sp. 

Taiwan Rana catesbiana (swollen) 

Singapore Pangasius sp.; 
Labeo sp. 

Trichodina sp.; 
Trematoda 

aBath, unless otherwise noted. 
b + = fish recovered; - = no recovery. 

an other prohibited species, electric eel, was 
reported to have been illegally introduced. 

The species to be quarantined are live food and 
ornamental fish, both marine and freshwater. 
Imports consist mostly of ornamental fish such as 
discus, neon tetra, botia, and Pangasius sp.; carp 
are the main food fish. Commodities other than 
fish - crustaceans, molluscs, reptiles, amphibi-

25 

15 

17 

16 

12 

15 

15 

0.15 ppm, 24 h) 
Formalin with malachite 
green (25 ppm, 
0.15 ppm, 24 h) 
Malachite green 
(0.15 ppm, 24 h) 
Malachite green 
(0.15 ppm, 24 h) 
Malachite green 
(0.15 ppm, 24 h) 
Terramycin (25 mg/kg body 
weight) injection 
Formalin (25 ppm, 24 h) 

+ 

+ 

+ 

+ 

+ 

ans, aquatic mammals, coelenterate and aquatic 
plants - may shortly also come under the quar­
antine regulations. 

The fish-quarantine services are located in 
Jakarta, Medan, Den Pasar, Pontianak, Jambi, 
and Palembang, of which only three are still func­
tioning as ports of entry. Since 1980, imports of 
live fish have only been allowed entry through 
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Fig. 1. Floor plan of pilot-scale quarantine station. 

Halim airport in Jakarta so that live-fish traffic 
from outside the country can be carefully 
controlled. 

The quarantine unit is generally provided with 
both fresh (groundwater) and salt water (sea­
water). After being used, the water is flushed into 
underground storage or septic tanks. 

It is important to note that quarantine stations 
should be established not far from ports of entry. 
The site of the station must be isolated, located 
far from fish-culture centres, and must have 
limited contact with the outside world. Most 
essential is that the effluent must not reach public 
waters. The effluent must be disinfected and 
released via an underground septic system. 

Fish holding can be done indoors or outdoors. 
A series of small tanks of 0.40-1.00 m wide and 
1.00-2.00 m long is needed. These tanks can be 
made of concrete, fiberglass, or glass. Larger 
tanks of approximately 6-20 mJ capacity are also 
needed to hold large numbers of fish. Each tank 
must have its own water supply and a drainage 
device. It is also necessary to supply each tank 
with one or more nozzle for air supply (Fig. I). 
Besides fresh water, it is advisable to have a series 
of tanks supplied with seawater. Based on the 
experiences gained at Pasar Minggu, the quaran­
tine station must be capable of holding 200 000 
fish. The station should also have a well­
equipped laboratory, with facilities for fish iden-
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tification, disease diagnosis, treatment of dis­
eases, etc: 

In the establishment of the quarantine service, 
factors such as regulation and legislation, per­
sonnel, laboratory facilities, location, etc. have to 
be considered. Because Indonesia consists of 
many islands, having only one port of entry is not 
realistic, from an enforcement point of view. A 
more effective operation would be based on: 

• Legislation and regulations issued and 
enforced for all interisland or international 
fish traffic; 

• Fish quarantine for all live-fish traffic, 
coordinated by the central government; 

• Complete laboratory facilities for disease 
diagnosis at the ports of entry, with fish­
health specialists using uniform procedures 
for fish examination; 

• As many ports of entry as possible with the 
available laboratory facilities and trained 
personnel; 

• Disease inventories and records of distribu­
tion throughout the country as a step 
toward defining efficient and effective diag­
nostic procedures for quarantine services; 
and 

• Coordinated action by institutions, such as 
customs, other quarantine services, etc., 
with input from research institutes and uni­
versities, particularly in identifying 
unknown disease agents. 

FUTURE ACTIVITIES 
Steps should be taken to formulate plans and 

policies for long-range activities in disease con­
trol through the quarantine system. Some activi­
ties that need to be considered now are: 

• Finalizing the fish-quarantine law, which is 
now at the ministry level, and, when 
enacted, will back up the quarantine ser­
vices, providing a basis for enforcement; 

• Finalizing the establishment of a fish­
quarantine organization, which would 
make one agency responsible for quarantine 
measures; 

• Drafting a technical manual of uniform, 
effective, and practical procedures for iden­
tification and diagnosis of disease in aquatic 
animals; 

• Developing an adequate training program 
locally for competence in diagnostic proce­
dures, supported by overseas training for 
fish-health specialists where possible; 

• Upgrading fish-quarantine services with 
appropriate diagnostic laboratories and 
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qualified personnel, both at the headquar­
ters and at the ports of entry; 

• Establishing a national recording centre for 
disease data and encouraging exchange of 
such information through periodic meetings 
offish pathologists and fish-quarantine spe­
cialists from national and international 
agencies; and 

• Defining an effective institutional mecha­
nism for quarantine activities. 
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APPENDIX 1: FISH-HEALTH CERTIFICATE, FISHERIES SERVICE 

PEMERINTAH DAERAH KHUSUS 
IBUKOTA JAKARTA 
DINAS PERIKANAN 

I N D 0 N E S I A 

JAKARTA CAPITAL CITY GOVERNMENT 
FISHERIES SERVICE 
I N D 0 N E S I A 

KETERANGAN KESEHATAN 

HEALTH CERTIFICATE 

No. 
Nama barang 
I his is to certify that 

~~~~~~~~~~~~~~~~~~~~ 

Jumlah 
Number 

Jumlah dan model kemasan 
Numoer and type of packaging 

Kade Kemasan 
Code of packaging 

~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~ 

Nama pemilik 
Owned by 

Alamat 
Address 

Dikapalkan dengan 
Io oe shipped by 

Tanggal pengapalan 
Date of shipment 

Negara tujuan 
Destination 

Telah diperiksa pada tanggal 
Has been inspected on 

Berdasarkan pemeriksaan, ikan-ikan tersebut diatas ternyata sehat 
dan tidak menunjukkan tanda-tanda penyakit menular. 

Examination indicates that the fish in this shipment are not 
suffering from infectious or contagious diseases and are healthy. 
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Jakarta, ................. . 

KEPALA DINAS PERIKANAN DKI 
CHIEF OF FISHERIES SERVICE: 
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APPENDIX 2: QUARANTINE SERVICE CERTIFICATE FOR HEALTHY FISH 

DEPARTMENT OF AGRICULTURE 
AGENCY FDR AGRICULTURAL RESEARCH AND DEVELOPMENT 
RESEARCH INSTITUTE FDR INLAND FISHERIES 

FISH HEALTH CERTIFICATE FORM A 
No. -----

Country/city of origin of shipment 
---------------~ 

Country/city of destination of shipment --------------

Name and addresses of shipper __________________ _ 

To be shipped by ------------------ No. -----

Date of shipment from country/city of origin ___________ _ 

Date of arrival at country/city of destination-----------

Species, size, and number of fish-----------------

The undersigned certifies that on the basis of parasitological 
examination and inspection, the fish constituting the present shipment 
have been found to be free from: 

Ichthyophthirius, Costia, Trichodina, Dactylogyrus, 
Gyrodactylus, Lernaea, Argulus, Ergasilus, Saprolegnia, 
Achlya 

Furthermore, based on observation during (quarantine 
period), the fish showed no clinical evidence of bacterial, viral, or 
myxosporidian diseases or other contagious diseases. 

Director: 

29 

Issued in ---------
on (date of issue) -----

Fish Health Inspector: 
1. ---------
2. 
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APPENDIX 3: QUARANTINE SERVICE FORM FOR UNHEALTHY FISH 

DEPARTMENT OF AGRICULTURE 

AGENCY FOR AGRICULTURAL RESEARCH AND DEVELOPMENT 
RESEARCH INSTITUTE FOR INLAND FISHERIES 

FISH HEALTH CERTIFICATE FORM B 
No. ------

Country/city of origin of shipment----------------

Country/city of destination of shipment--------------

Name and addresses of shipper -------------------

To be shipped by ----------------- No. -----

Date of shipment from country/city of origin------------

Date of arrival at country/city of destination-----------

Species, size, and number of fish-----------------

The undersigned certifies that on the basis of parasitological 

examination and inspection during (quarantine period), the 
fish in this shipment were found to be unhealthy and show clinical signs 

of disease, namely:-----------------------

Director: 
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Issued in ----------on (date of issue) ------

Fish Health Inspector: 

1 • 

2. 
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SUHAIRI BIN ALIMON2, ADRIAN FRANCIS VIJIARUNGAM 3, 

TING THIAN MING4, MOHD. T ARMIZI BIN MIOR Y AHYA 5, AND MOHD. 
SHARIFF BIN MOHD. DIN6 

Fish diseases are at present not emphasized in 
Malaysia because aquaculture itself is still a rela­
tively young industry and is not yet intensive. 
Nevertheless, freshwater fish ponds are becoming 
popular, particularly in Sa bah, and demand for 
fish fry is rapidly increasing. Mass mortalities in 
public waters or in fish ponds are not common, 
although isolated cases have occurred in 
government fish-breeding stations. The common 
causal agents are Ichthyophthirius multifillis. 
Lernaea sp., Argulus sp., Dactylogyrus sp., and 
Trichodina sp., primarily affecting fish fry (Sha­
riff J 982c). Mass mortalities in public waters 
have resulted more from factory effluents and 
insecticide contamination than from diseases. 

Mortalities have not been monitored or docu­
mented. Qualified personnel and adequate facili­
ties for fish-disease study are Jacking, but a sub­
unit within the Fisheries Department is to be 
launched soon, headed by a fisheries officer who 
will coordinate national efforts on fish diseases 
and pollution. Systematic documentation and 
follow-up (including treatment) will be done 
when there are any reports of fish mortalities. 
This will enable researchers to determine the dis­
tribution of various fish diseases in the country. 

The department has no established policy on 
quarantine; Jive fish are freely imported and 

IThis paper is an edited version of two papers; the 
cooperation of the authors in agreeing to a single coun­
try report is gratefully acknowledged. 

2Fisheries Research Institute, Glugor, Penang, 
Malaysia. 

JFisheries Division, Ministry of Agriculture, Swet­
tenham Road, Kuala Lumpur, Malaysia. 

•Department of Fisheries, Mail Bag 107, Kota Kina­
balu, Sabah, Malaysia. 

sprojek Penetasan, Majuikan, Fisheries Develop­
ment Authority, Tanjong Dawar, Kedah, Malaysia. 

6Faculty of Fisheries and Marine Science, Universiti 
Pertanian Malaysia, Serdang, Selangor, Malaysia. 
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exported without certification of health. In 1980, 
4.8 million fry (US$ 118 000) were imported by 
Peninsular Malaysia, and about 38 000 were 
exported. In Sabah, imports comprised more 
than 290 000 aquarium fish and about 60 000 
Chinese carp fry. The potential risks of disease 
introductions from such Jive-fish traffic have 
been recognized by the department, which has 
drafted import/ export regulations (Fisheries 
Act) for the sanitary condition of fish imported 
or exported. At the state level, regulations in 
Sabah require that all importers and exporters 
apply for approval from the Department of 
Fisheries, and visual inspection is carried out 
occasionally, although there is no quarantine 
service. 

In most cases when sick fish are observed, they 
are isolated from the others; if the disease is 
serious and widespread, the fish are destroyed 
and the ponds treated with lime. 

DISEASES 
The three most common parasites in Malay­

sian freshwater-fish culture are Argulus sp., Ler­
naea sp., and I. multifillis. Argulus sp. and Ler­
naea sp. have been reported in fish from some of 
the government breeding centres, from private 
farms, and from the freshwater Fish Research 
Centre in Malacca. Lernaea piscinae has been 
found only in bighead carp and has been con­
trolled by bathing the affected fish in Dipterex, 
0.25 ppm. Ergasilus sp. has also been reported in 
freshwater fish (MARDI 1981). 

Myxobolus sp. has been identified frequently 
from Japanese koi and goldfish (Shariff l 982a). 
The protozoan I. multifillis was reported from a 
breeding centre in Perak several years ago, with 
many fry and fingerlings of Puntius gonionotus 
and Cyprinus carpio dying as a result. The water 
supply was the suspected source of infection; 
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Bighead carp infested with Lernaea polymorpha. As 
many as 400 parasites have been.found 011 a single.fish. 

bath treatment with formalin, 25 ppm, was effec­
tive. Many freshwater fish including C!enopha­
ryngodon idel/us, Hampala 111acro/epido1a, Pan­
gasius swchi, P. goniono1us, and Tilapia 
mossambica have been infested with Trichodina 
sp . (MA ROI 1981 ), and Oodiniu111 sp. has been 
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isolated from Rashora he1eromorpha and Tri­
chogas1er /eeri. 

From the marble goby (Oxye!eo1ris marmora-
111s), lle11neguya sp. has been isolated and Chi/o­
donella hexasticha has been isolated from Aris-
1icl11hys nohilis (Shariff 1982b) . 

In 1963, the Acan1hogyrus par1ispinus was 
found in H. 111acro/epido1a (Furtado 1963). Palli­
sentis gahoes is also reported as a parasite to 
Ophicepltalus s1ria111s in Malaysia (Fernando 
and Furtado 1962). Other cestodes that have 
been isolated from freshwater fish are Senga 
111alaya11a, S. parva, S. py1 iifomtis, Ly10ces1 hus 
parv11/us, Ca111alla1111s fehi, and C. longi1ri­
de111a1us. 

Diseases that are being imported by aquarium 
fish are mono genetic trematodes, Cos1ia sp., Chi­
/odonella sp., Trichodina sp., Lernaea cyprina­
cea. and Argulus sp. (Shariff 1980). Aero111011as 
sp. and Pseudo111011as sp. have been isolated from 
wild freshwater fishes , but these bacteria were 
probably secondary invaders of lesions and skin 
irritations caused by excessive use of fertilizer on 
nearby farms. 

Fungal infections were observed in prawn 
hatcheries in Malacca in 1974, and many 
Macrohrachium rosenbergii larvae died. Three 
fungi were isolated: Penicillum sp., Pullularia 
sp., and Aspergillus sp. However, it was not clear 
whether these fungi were the primary cause of 
death (Shariff et al. 1978). 

Filamentous bacteria, perhaps Leuco1rix sp ., 
have been observed frequently on the larvae of 
M. rosenbergii in the Fisheries Research Insti­
l ute, Penang. The infected larvae look weak and 
pale. In one episode, the bacteria were found in 
decaying organic matter in the culture tank. 
Thus, changing the water and frequently remov­
ing the excess food might have prevented the 
disease. Protozoans, tentatively identified as 
Epis1ylis sp. and Zoo1ham11iu111 sp .. have also 
been observed in giant freshwater prawns from 
this hatchery. 

Ectoparasites have been observed on fish cul­
tured in floating net cages in Malaysia and in the 
Tungku Abdul Rahman Aquarium. lsopoda, 
Naroci/a sundacea, were frequently isolated, and 
Gna1hia sp. has also been found. 

Vibriosis or red-pest disease caused by Vibrio 
sp. is the most important disease in the rearing of 
grouper in floating cages in Malaysia (Chua and 
Teng 1977). The groupers contact this disease 
through injuries during handling or overcrowd­
ing or after being parasitized. Near Kota Kina­
balu, grouper fry are caught from the wild and 
stocked in ponds at 10 / m2. No mass mortalities 
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General 1•ieu· of gill rissue infesred wilh lchthyophthirius multifillis. The parasire is larffe and isfim11d 11nder rlw 
epi1he/i11/ /a111ellar 1·ell. 

have been reported in this operation, but annual 
losses from disease are about 5%. fin ·rot, skin 
lesions, and abdominal inflation have also been 
observed in cage culture. 

In June and August 1982, 100% mortalities 
were experienced with 10-day-old sea bass larvae 
reared in Majuikan hatchery, Kedah. Bacterial 
infection was suspected and might have been 
introduced with Brachionus plicatilis used as 
feed. In September 1980, 80% mortalities at the 
third zoeal stage of Penaeus mo11odon were 
caused by an unidentified bacterial disease. Jn 
spite of abundant food, fresh specimens, exam­
ined microscopically, had empty guts, indicating 
loss of appetite. 

Heavy infections caused by ciliated proto­
zoans, Trichodina sp. and Zoorha11111i11111 sp., 
were diagnosed on fresh specimens of P. 
monodon, third major and early postlarvae. 
More than 60% of the larvae died. 

DISCUSSION 
The three major institutions involved with fish 

diseases at the national level are the Fisheries 
Research Institute, Penang, the Agriculture Uni-
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versity at Serdang, Selangor, and the Science 
University, Penang. 

To date, no details of a quarantine system have 
been worked out, but fish quarantine is likely to 
become increasingly important as fish !arming 
gains acceptance. Even at present, the country is 
not self-sufficient in fry production and needs 
certification procedures to reduce the risk of 
importing diseases. However, trained personnel, 
equipment, and disposal systems for wastewater 
are lacking. 
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PHILIPPINES I 

G.D. Llo-Po2, J.P. PASCUAL3, AND J.G. SANTOS 3 

The aquaculture industry in the Philippines 
has grown considerably in the past 5 years: inland 
fishery statistics indicate that production 
increased 86% for fish and 185% for molluscs, 
yielding a total of2.85 x 1 os t offish and shellfish 
in 1980 (BFAR 1980). Culture systems include 
freshwater, brackish-water, and marine species in 
ponds, tanks, pens, cages, etc. Prawn culture, 
particularly, has gained popularity as a lucrative 
enterprise for the export market. Currently, 
however, only one-third of the available swamp­
lands is utilized, and potential areas for fish-pond 
development remain vast. The major fish and 
shellfish species cultured include Chanos chanos, 
Tilapia spp., Clarias spp., Cyprinus spp., 
Penaeus monodon, Crassostrea spp., Mytilus 
spp., and Perna spp. Small-scale culture of 
Macrobrachium rosenbergii and Sly/la serrata 
also exists. Although extensive rearing methods 
are generally practiced by most fish farmers, 
some have advanced to semi-intensive stocking. 
To maximize land and water use for fish produc­
tion, intensive methods will eventually have to be 
adopted. 

One deterrent to successful aquaculture is the 
occurrence offish kills among stocked fish. Mor­
talities, in most cases, have been reportedly 
caused by deteriorating environmental condi­
tions because of dissolved gases, acidic water, 
pollution from pesticides or from excess food, 
extreme changes in temperature and salinity, 
turbidity or precipitation after a flood, and stress 
after handling or transport. Documented reports 
offish infections have been few. Because diagnos­
tic facilities are inadequate and often inacces-

tSEAFDEC contribution 123. 
2Pathology Project, Aquaculture Department, 

Southeast Asian Fisheries Development Center, 6th 
Floor, Triumph Building, 1610 Quezon Avenue, 
Quezon City, Philippines. 

JDepartment of Natural Resources, Bureau of 
Fisheries and Aquatic Resources, 860 Quezon Avenue, 
Quezon City, Philippines. 
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sible, most farmers fail to report epizootics expe­
rienced in their ponds. 

FISH DISEASES 
For lack of viral diagnostic facilities, informa­

tion on existing viral fish infections in the Philip­
pines is practically nil. An occurrence oflympho­
cystis among marketable siganids at Batan Bay 
was diagnosed in 1978 (P.M. Hine, personal 
communication). Another instance of infection, 
possibly of viral origin, was in Clarias macroce­
phalus fingerlings (I FP 1975). Infected fish devel­
oped inflammation or sloughing of skin and fins, 
abdominal swelling, and blood-filled kidneys. 
Neither bacteria nor parasites were isolated from 
the sampled fish. 

Among pond-reared prawns, recent tests con­
firmed the prevalence of light-to-moderate infec­
tions of the hepatopancreas by Baculovirus 
(MBV) among randomly sampled P. monodon 
weighing 1.5~17 g (D. Lightner, personal com­
munication). Infected shrimps appear healthy, 
but significant mortalities can occur under condi­
tions of stress or crowding. 

Bacterial infections offish and shellfish almost 
always result in serious mortalities. These act 
either as primary invaders or as secondary invad­
ers after parasitic infestations produce lesions at 
sites of attachment that eventually serve as vital 
ports of entry for the pathogens. Most bacterial 
pathogens of cultured fish in the country consist 
of gram-negative bacilli. Gram-negative bacteria 
also appear to be involved in infections of less 
consequence, such as the opaque-eyed Chanos 
chanos (K. M uroga, G. Lio-Po, and C. L. Pitogo, 
unpublished report) and dropsy-like infections of 
catfish (Hara 1977). 

The loss of more than 100 000 milk fish finger­
lings within a week after stocking in fish pens was 
reportedly caused by an unidentified bacterial 
infection (IFP 1976). In two disease outbreaks 
among milkfish, fin inflammations or erosions 
were associated with large numbers of bacteria 
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and pond mortalities (IFP 1973, 1975). No 
treatment or control methods were cited. 

At the SEAFDEC Aquaculture Department, 
experimental batches of hatchery-reared and 
wild milkfish fry experienced sporadic occur­
rences of mass mortalities. Patches of reddish 
sediment were found at the bottom of rearing 
tanks or aquaria holding affected fish. No para­
sites were seen microscopically, but bacteria from 
weak fry were isolated and identified as Vibrio sp. 
and Beneckea sp. Reinfection experiments indi­
cated that Vibrio sp. exerted inconclusive 
pathogenicity among healthy fry. The bacteria 
were also associated with Brachionus plicatilis 
used as feed for the fry (G.D. Lio-Po and R.C. 
Duremdez, unpublished report). 

A 90% kill among C. macrocephalus within 48 
h after stocking was reported (IFP 1975). Saddle­
back lesions developed in the body, characterized 
by gray, necrotic centres and inflamed borders, 
necrosis and erosion of skin with crater-like 
excavations into inflamed muscle tissues, and 
partial to complete erosion of fins and caudal 
peduncle. Surviving fish had similar lesions. Typ­
ical myxobacteria, possibly Flexibacter colum­
naris, were isolated from the kidney. The fish had 
a history of stress from excessive handling, 
crowding in cages, and poor nutrition. Other fish 
stocked at the same time, with a different history, 
did not exhibit the infection. Furanace treatment 
was tried, but results were inconclusive. 

Cases of severe infections and massive fish 
kills, involving more than 80% of fish stocks, 
were observed by Hara ( 1977) while rearing C. 
macrocephalus finger lings for a seed-production 
project in Tanay, Rizal. Infected fish developed 
gray spots that gradually turned to white lesions 
along the area of the lower jaw and body. Dorsal 
and caudal fins started to decay. Finger lings and 
preadult stages were affected in ponds and con­
crete tanks. Reference books on eel diseases were 
consulted, and the clinical signs paralleled an 
infection caused by F. columnaris. To arrest the 
disease, early detection was necessary. Treatment 
methods that proved effective included the use of 
either sulfamonomethoxine daily (50-200 mg/ kg 
fish) or tetracycline daily (20-100 mg/ kg fish) in 
feed for 3-7 days. Severely affected fish, however, 
did not feed. 

Catfish can also suffer from a bacteria-like 
infection characterized by red spots on the belly, 
anal swelling, and congestion at the base of the 
pectoral fins. Mortalities as high as l 0% have 
been observed at one time. The infection is sim­
ilar to A eromonas-caused bacterial infections 
among eels. Treatments with tetracycline or sul-
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famonomethoxine, again, proved effective (Hara 
1977). 

There have been reports also of massive mor­
talities among tilapia: 2-week-old, tank-reared 
Sarotherodon niloticus fry died at the rate of 15% 
daily until almost all stocks were lost. Affected 
fish manifested increased pigmentation, wasting, 
lesions, surface swimming, and anorexia. Death 
followed within 24 h of the development of clini­
cal signs, which started as soon as the yolk sac 
was absorbed. Preliminary treatment with oxyte­
tracycline and sulfonamides (5% feed weight) was 
given. Pseudomonas fluorescens was identified 
from samples of diseased fry. Reinfection exper­
iments proved the bacterium's pathogenicity at 
0.1 mg/ 100 g fish (G.D. Lio-Po and E. Sanvic­
tores, unpublished data). The bacterial pathogen 
was shown to survive in various types of fresh­
water sources for more than 150 days ( Duremdez 
1982). 

Information on a bacterial infection among 
Tilapia mossambica and T zilli has been 
recorded (IFP 1975). Clinical signs include petec­
chial hemorrhage, heavy pigmentation of skin, 
erosion of skin as well as fins, and abnormal 
swimming behaviour. Unidentified gram­
negative rods were recovered from the kidneys, 
skin, and fins in 100% of sampled fish. 

In a private venture with Japanese investors, 
eel farming was started in Bataan in 1973. The 
operations, according to F. Palisoc (personal 
communication), were hampered by diseases. 
High mortalities were usually caused by bacterial 
infections from Aeromonas sp. and Pseudomo­
nas sp. Clinical signs included red or inflamed 
fins and hemorrhagic spots on the abdominal 
portion of the fish. Flexibacter columnaris was 
also reported to cause infections characterized by 
gray to white patches on the skin, sloughing of 
affected skin, and degeneration of the gills. An 
almost total kill occurred despite antibiotic 
treatments with erythromycin, sulfa drugs, or 
furanace. As standard procedure before stock­
ing, elvers were dipped in a methylene-blue solu­
tion as prophylactic treatment. The project was 
eventually terminated ( 1977). 

Penaeus monodon larvae, as early as the zoeal 
stages, often suffer from bacterial infection. One 
of several cases involved infection detected at the 
first zoeal stage. The larvae were lethargic and 
showed progressively increasing mortalities until 
the third zoeal stage. In most instances, the dead 
larvae had empty guts, indicating loss of appetite 
in spite of abundant food. More than 90% of the 
larvae died. Bacterial aggregates were seen 
microscopically in live larvae. Subsequent isola-
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tion and identification tests showed the bacte­
rium to be a Vibrio sp. (C.L. Pitogo and G.D. 
Lio-Po, unpublished data). 

R.C. Duremdez and C.L. Pitogo (unpublished 
data) reported heavy infections with a filament­
ous bacterium in P. monodon postlarvae. The 
bacterium was probably a Leucotrix sp. and 
covered 25-100% of the body and sometimes the 
gills. Prevalence rates in four tanks, on the I st 
day, amounted to 10-40% of 20 postlarval sam­
ples examined microscopically and, on the 2nd 
day, increased to 60-80% After the onset of the 
infection, associated mortalities ranged from 
17% to 50%. 

Experience indicates that fungal infections are 
more significant among invertebrates, such as 
shrimp and era b larvae, than among fish. In most 
instances, fungal attack on the former results in 
heavy mortalities within 2 days. Also, among 
invertebrates, fungi usually act as primary invad­
ers, whereas, in fish, they develop as secondary 
pathogens taking advantage of lesions produced 
by parasites or by handling. 

Three percent of milkfish fry obtained from 
lloilo fry dealers developed fungal infection (IFP 
1973). In another case, in a milkfish-stocked 
pond, with 62.5 ppt salinity, fungal infection was 
detected on the eye membranes of fish. A dense, 
white rhizoid growth on the eye membrane 
resulted in clouding and dense white spots in 
peripheral regions. The infection began at the eye 
periphery and moved to the centre, over the 
pupil. Vascularization was evident and mortality 
was 8% after 3 weeks. One or both eyes were 
affected (IFP 1973-74). 

The fungal pathogen Lagenidium sp. has killed 
hundreds of thousands of penaeid larvae in var­
ious hatchery runs (Gacutan et al. 1976; Batica­
dos et al. 1977; Vicente et al. 1979). Infections 
were detected at naupliar, zoeal, myses, and post­
larval stages of P. monodon and P. indicus. The 
fungus invaded the internal tissues of its host 
until a complete replacement of the host tissue 
was effected by the growth of hyphae. Under such 
conditions, the host dies. When naupliar and 
zoeal stages were infected, hyphal elements pene­
trated through the exoskeleton, extruding a 
hyphal structure that gave rise to a discharge 
tube. Asexual reproductive processes were 
initiated with the development of a spore­
enclosing structure called a vesicle. Biflagellate 
zoospores subsequently formed and were 
released into the surrounding water when the 
vesicle ruptured. The zoospores swam around in 
the water until another host was found. Germina­
tion into hyphal structures was again initiated to 
begin another life cycle for this fungus. To con-
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trol the pathogen, several fungicides have been 
tested (Lio-Po et al. 1982). One such chemical, 
Trifluralin, at 0.005 ppm, allowed vesicle forma­
tion but not zoospore development. Subsequent 
in-vitro tests indicated that even a 0.01 ppm dose 
could be safely applied to P. monodon zoeae and 
myses (G.D. Lio-Po and E. Sanvictores, unpub­
lished manuscript). Spawner treatment with Tre­
flan, at 1-5 ppm, proved equally effective 
(SEAFDEC 1977, 1978). 

Another fungal pathogen, Haliphthoros phi­
lippinensis, was also isolated from penaeid larvae 
(Hatai et al. 1980). The life cycle of the fungus 
was similar to that of Lagenidium sp. except for 
the absence of vesicle formation during the 
reproductive phase. The zoospores were directly 
released through a discharge tube. Infection was 
less serious than that caused by Lagenidium, and 
in-vitro tests with several chemicals showed that 
Treflan was effective at a mycostatic dose of 5 
ppm (Lio-Po et al. 1982). 

Crab eggs and larvae, like prawns, can be killed 
by fungal pathogens. Lagenidium scylla has been 
isolated in the Philippines and identified (Bian et 
al. 1979). Pathological manifestations are similar 
to those in penaeid larvae and are one obstacle to 
successful rearing of crab larvae. 

In light infestations, parasites rarely cause fish 
mortalities, but they can be carriers of microbial 
pathogens as well as providing ports of entry for 
secondary microbial infections. Among Philip­
pine fish species of commercial value, reports of 
parasitism, not associated with fish kills, 
included Cryptobia sp., Myxosoma sp. (IFP 
1975), Scyphidia sp. (IFP 1973), Costia sp. (I FP 
1976), digenetic trematodes (Table I), nematodes 
(Velasquez 1980), and A cant hocephalus sp. 
(Velasquez l 975a). Reports on infestation by 
Trichodina sp. (IFP 1970, 1973, 1975) and 
monogenetic trematodes (Duncan 1973; Guer­
rero and Monje 1980) have not established that 
the parasites were the cause of mortalities. Com­
mensals like Vorticella, Zoothamnium, Gregar­
ina, Epistylis, nematodes, and Ephelota gem­
mipara have been reported on P. monodon 
larvae (Gacutan et al. 1976, 1977; Vicente et al. 
1979), and, of these, Epistylis has been suspected 
as a cause of mortalities among M. rosenbergii 
(Dejarme et al. 1980). 

Ronquillo and Caces-Borja ( 1980) cited five 
separate occurrences of isopod infestations 
among milkfish in 1958-64. The isopods were 
reported to proliferate after a heavy rain when 
the salinity dropped to almost nil. Swarms of 
these crustacean ectoparas it es were observed on 
the base of fins, head, gills, and su bopercular 

scormier
Sticky Note
None set by scormier

scormier
Sticky Note
MigrationNone set by scormier

scormier
Sticky Note
Unmarked set by scormier



Table 1. Digenetic trematodes of fishes with aquaculture potential in the Philippines (Velasquez I 975a). 

Host species 

Lates ca/carifer 

Epinephelus bleekeri 

Scatophagus argus 

Siganus spp. 

Ophicephalus st riatus 

Clarias spp. 

Anguilla mauritiana 

Mugi/ spp. 

Chanos chanos 

Parasite 

Transversal rema larveii 
Prosorhynchus luzonicus 
Pseudometadena ce/ebescncis 

Lecithochirium neopacificum 

Prosorhynchus mcintoshi 

Waretrema piscicola 
Procerovum varium 

Hemiurus sigani 
Gy/iauchen papil/atus 
Hexangium sigani 

Opegaster minima 
Orientocreadium batrachoides 
Clinostomum complanatum 
Clinostomum philippinensis 

Clinostomum brieni 

Euc/inostomum multicaecum 
Centrocestusformosanus 
Haplorchis taichu 
Haplorchis yokogawai 
Procerovum ca/deroni 

Opegaster minima 
Orientocreadium batrachoides 
Clinostomum brieni 

Galactosomum anguillarum 

Haplorchis yokogawai 
Heterophyopsis expectans 
Pygidiopsis marivillai 
Stellantchasmusfalcatus 
Procerovum calderoni 
Pygidiopsis genata 

Procerovum varium 

Adult 
Adult 
Adult 

Adult 

Adult 

Stage of 
parasite 

Adult 
Metacercariae 

Adult 
Adult 
Adult 

Adult 
Adult 
Metacercariae 
Metacercariae 

Metacercariae 

Metacercariae 
Metacercariae 
Metacercariae 
Metacercariae 
Metacercariae 

Adult 
Adult 
M etacercariae 

Adult 

Metacercariae 
Metacercariae 
Metacercariae 
Metacercariae 
M etacercariae 
Metacercariae 

Metacercariae 

Habitat 

Under scales of skin 
Intestine 
Stomach, small intestine, 
intestinal ceca 
Stomach 

Muscle, stomach, intestine 

Intestine 
Muscles 

Small intestine 
Small intestine 
Stomach, intestine 

Intestine 
Intestine 
Eye sockets, pericardium 
Tissues outside the eyeball 
between the branchiostegal 
muscles and linings of the 
pericardia! and opercular 
cavities, other tissues 
immediately under the 
pectoral fins 
Gall bladder, gills, 
opercular cavity 
Muscles 
Muscles 
Muscles 
Muscles 
Muscles 

Intestine 
Intestine 
Gall bladder, gills, 
opercular cavity 

Intestine 

Muscles 
Muscles 
Muscles 
Muscles 
Muscles 
Muscles 

Muscles 

membrane vent, as well as on any moving object 
in the pond, including humans. Apparently, 
affected fish try to shake off the parasites. Velas­
quez ( l 975b) identified an isopod Rocinella 
typhus in another case of fish kills in Iloilo in 
1965. 

A copepod parasite persistently occurs among 
tank-reared milkfish brood stock at SEAFDEC, 
Aquaculture Department, attaching to the skin, 
fins, and gills of the sabalo. Colonies arc readily 
detached as whitish patches at sites of attach­
ment. Affected fish swim abnormally, rubbing 
against any solid surface, and may die of asphyx-

iation. Laviii'a ( 1978) identified the parasite as 
Caligus sp. and reported that 0.25 ppm Neguvon 
bath for 12-24 h was effective in removing it. 
Repeated treatments at intervals of several weeks 
were necessary, as the copepod recurred. Other 
treatment methods tried included 90 ppm for­
malin for 2 hand 100% freshwater bath for 24 h. 
Both treatments proved lethal to the parasitic 
copepod (SEAFDEC 1980), but the host may not 
be able to tolerate this dose of formalin. 
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Velasquez ( 1979) reported a case of mass infec­
tion of milkfish by another copepod, Lernaea sp. 
The wormlike parasites were observed protrud-
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ing from nostrils, skin, or the fin bases of affected 
fish. A 3-5% salt solution was found effective for 
the larval stages of the parasite, but, for destruc­
tion of the adult stages, desiccation of ponds and 
liming were recommended. 

Velasquez (l 975b) reported a case of Dacty/o­
gyrus sp. infestation of catfish in Pansol, Laguna, 
in which 1000 of 5000 fish died in 2 days. Subse­
quently, other severe cases of infestation 
occurred in Lum bang and Candaba, Pampanga. 

In two studies, Trichodina was found respon­
sible for high mortalities among S. niloticus fry 
(G.D. Lio-Po and M.C.L. Baticados, unpub­
lished data) and among T. zi//i and T. mossam­
bica (IFP 1975). Another report, however, indi­
cated that these protozoans may be present in 
healthy tilapia in association with Gyrodacty/us 
and Dacty/ogyrus (Guerrero and Monje 1980). 

The fish louse, Argu/us, has on one occasion 
caused mortalities of about 20% of stocks of J ap­
anese ornamental carps. The parasite sucks 
blood or tissue fluids through a tubular piercing 
organ that injects a toxic substance that appears 
to facilitate secondary fungal infection. No 
treatment was tested or recommended (IFP 
1976). 

Adult Mugi/ cepha/us cultured at SEAFDEC, 
Aquaculture Department, were found infested 
with Amy/oodinium-like protozoan parasites. 
These parasitic dinoflagellates caused gill lesions 
that ultimately led to lamellar disintegration. The 
gill lesions may have resulted in the physiological 
disorders and observed fish mortalities (M.C.L. 
Baticados and G. Quinitio, unpublished 
manuscript). 

lchthyophthirius sp. has been implicated in 
about 20% mortalities of farmed eels in Bataan 
(F. Palisoc, personal communication). Because 
of the lesions in the surface of the skin and fins, 
the disease is commonly referred to as white spot, 
with 1-2% formalin being a satisfactory 
treatment. 

In 1976, P. monodon juveniles from a private 
pond in Villa were examined at SEA FD EC. Gills 
were heavily infested with the protozoan Zoo­
thamnium sp., which possibly interfered with 
respiration of the prawns. A mortality of about 
70% was observed. The pond experienced a 
heavy bloom of this protozoan, resulting from 
the decomposition of frog's meat used as feed 
(G.D. Lio-Po and A. Llobrera, unpublished 
data). 

DIAGNOSTIC INSTITUTIONS AND 
PROCEDURES 

A major reason that fish farmers fail to report 
fish diseases is the unavailability or inaccessibil­
ity of fish-diagnostic laboratories in the country. 
However, there are several agencies (Table 2) that 
could be tapped for this purpose. Since August 
1980, SEAFDEC's Pathology Project has 
adopted a standard procedure for processing 
specimens referred to the laboratory. Isolation 
and identification of bacterial, fungal, and para­
sitic pathogens can be conducted. When neces­
sary, particularly in suspected viral, nutritional, 
or toxicity cases, histopathologic analyses of the 
specimens are done. If possible, staff go to the site 
of the disease outbreak to collect samples and 
assess the farming conditions. Otherwise, the fish 

Table 2. Institutions in the Philippines involved in fish-diseases study. 

Name 

Pathology Project 

Zoology Department 

Brackishwater 
Aquaculture Centre 

Freshwater 
Aquaculture Centre 

MSU-IFRO 

"Leader. 

Address 

Aquaculture Department, 
SEAFDEC, Tigbauan, lloilo 

University of the Philippines, 
Diliman, Quezon City 

University of the Philippines, 
Visayas, Leganes, lloilo 

Central Luzon State 
University, M uii'.oz, Nueva 
Ecija 

Mindanao State University, 
Naawan, Misamis Oriental 
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Investigators 

M.C. Baticados, 
E. Cruz, R. Duremdez, 
R.O. Gacutan, 
G. Lio-Po, a A. Llobrera, 
F. Palisoc, C. Tamse 

G. Enriquez, a N. Lopez, 
C. Velasquez 

L. Dureza 

0. Quines 

H.J. Vicente, 
F.M. Valdez, 
S. M. Dejarme 

Areas of interest, 
competence 

Bacteriology, mycology, 
parasitology, vertebrate 
and invertebrate pathology, 
diagnostic and research 
studies 

Parasitology, vertebrate 
and invertebrate pathology 

Parasitology 

Parasitology 

Prawn-hatchery diseases 
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farmer is told how to submit satisfactory speci­
mens. Reinfection experiments are conducted to 
establish pathogenicity of an isolated bacterium 
or fungus. For a comprehensive evaluation of the 
case, information on water quality, feeding, 
water source, farm conditions, etc., is collected 
and recorded (Appendix I). Standard procedures 
for antibacterial, in-vitro tests are conducted 
(Bauer et al. 1966). Stock-management proce­
dures and treatment, when necessary, are 
recommended (Appendix 2). 

FISH QUARANTINE 
All Jaws affecting fishing and fisheries in the 

Philippines are consolidated in Presidential 
Decree 704, which includes the policy of the state 
to accelerate and promote the integrated devel­
opment of the fishery industry and to keep the 
fishery resources of the country in optimum­
production condition through proper conserva­
tion and protection. Exports of fish and fishery 
products are encouraged as a positive contribu­
tion to the national economy. 

Under the decree, would-be importers and 
exporters must obtain a permit from the Director 
of the Bureau of Fisheries and Aquatic Resources 
or a duly-authorized representative. Before a 
permit is granted, an inspection for quality con­
trol is made on all frozen marine products and 
Jive fish. The only criterion applied for the latter 
is a healthy appearance at the time of inspection. 

Quarantine has been a neglected aspect offish­
disease prevention. Visual inspection for signs of 
disease is the only step taken before imports of 
Jive fish are allowed entry. It is not surprising, 
then, to read reports of imported epizootics. 

One such incident involved Lernaea sp. 
(anchor worm), which infested silver carps and 
common carp brood stock. The parasite attached 
to the skin, often penetrating deeply into the 
muscles. Severe hemorrhagic reactions occurred 
at the sites of attachment, resulting in secondary 
bacterial or fungal infections and, ultimately, 

death. When the copepod attached to a site near 
nerve centres such as the brain or lateral line, the 
fish exhibited abnormal swimming behaviour. 
The anchor worm is believed to have been absent 
in the Philippines before the introduction of 
infested silver carp (IFP 1976). 

Another incident was a disease outbreak caus­
ing mortalities among veil angel fishes, Pyrophy­
thrum sea/are, after several imported discus 
breeders, Symphysodon discus, were introduced. 
Diseased fish developed lesions and ascites 
before death. Treatment with a broad-spectrum 
antibiotic was attempted but proved ineffective. 
The causative organism was not identified, as no 
fish-pathology facility was accessible. The 
infected stock had to be destroyed and the tanks 
disinfected (Canlas 1978). 

Such incidents underline the need for quaran­
tine measures. First, the constraints on the estab­
lishment of an effective quarantine service in the 
country as well as in the region must be identified 
and removed. The major issues to be considered 
include establishment of fish-diagnostic centres, 
sanitary classification of fish farms, and intro­
duction of legislation. 

Diagnostic centres are essential in the identifi­
cation and surveillance of disease problems in the 
aquaculture industry. For Jack of adequate diag­
nostic facilities, some aquaculturists compare 
signs of infection with published reports, but this 
approach is far from reliable, as signs of various 
diseases overlap. An accurate and prompt diag­
nosis is the key to disease prevention and control. 
Hence, an important consideration for a diagnos­
tic laboratory is its accessibility to the fish 
farmers. However, the shortage of scientific per­
sonnel and funds suggests that a modest scheme 
(Table 3) for a coordinated diagnostic system in 
the region should be developed. Provincial diag­
nostic laboratories should be established in 
major aquaculture areas in the country. Exten­
sion workers trained in disease recognition and 
presumptive diagnosis should staff the Jabora-

Table 3. Proposed classification, functions, and staffing of diagnostic laboratories for the Southeast Asian region. 

Level 

Regional 

National 

Provincial 

Functions 

Disease diagnosis, pathogen identification, 
training of fish pathologists, training of 
extension workers, research, publications, 
advisory services 

Disease diagnosis, training of fish farmers, 
fish-health certification, research, 
publications, advisory services, case referral 

Disease diagnosis, advice, case referral 
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Staff requirements 

Virologist, bacteriologist, mycologist, 
parasitologist, immunologist, 
histopathologist or toxicologist, technical 
support staff 

Fish pathologists, technical support staff 

Extension workers with technical 
background in fish dis eases 
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tory, referring complex cases to a national fish­
disease laboratory staffed by people trained spe­
cifically in ichthyopathology. The national 
laboratory, ideally, would be located near main 
ports of entry, i.e., international airport or port. 
After examination of specimens submitted by 
provincial health workers, a health certificate 
could be issued by the national diagnostic labora­
tory. A regional fish-disease centre is needed for 
referral of difficult cases from national centres; 
for training of fish pathologists; for confirmation 
of identification of pathogens; and for research 
on host reactions, epizootiology, diagnostic 
methods, pathogen and host tolerance to thera­
peutic agents, as well as disease-prevention 
techniques. 

To certify the health status of a fish batch, one 
has to consider the rearing establishment. Fish 
quality in terms of health would, therefore, need 
to be defined. Such a scheme has been proposed 
previously (Ghittino and de Kinkelin 1975). The 
classifications suggested were: 

• Fish free of specific pathogenic organisms 
(SPF). The water supply would have to be 
completely sterile, and exchanges of fish 
would only be allowed between SPF­
classified establishments. 

• Fish free of coded pathogenic organisms 
(CP F), for which examination would be for 
diseases appearing in a list drawn up by an 
international agreement. For Southeast 
Asian countries, such a list has yet to be 
drafted. Water supply would have to be pre­
treated. CPF-classified farms could receive 
SPF or CP F fish but could not dispatch fish 
to SPF farms. 

• Fish free of specified diseases (SDF). Dis­
eases that are readily controlled by therapy 
could occur. Certification for freedom from 
certain diseases would be issued but would 
guarantee against only the diseases listed in 
the document. Such a farm could receive 
fish from SPF or CPF farms, as well as 
enterprises of similar sanitary level. 

• Uncontrolled fish for which no examination 
has been conducted for the presence of dis­
eases or pathogens. Fish exchange would be 
only with farms of similar category, 
although inputs could be received from any 
other fish farms. 

This sanitary classification of fish farms pro­
vides a basis for permits for fish import, export, 
exchange, or restocking, as it would minimize 
gross contamination. Strict vigilance by fishery 
authorities, however, would have to be observed, 
with regular checks on fish-health status. 
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Ultimately, quarantine requirements can only 
be enforced through legislation. Existing laws, 
particularly on aspects of live-fish traffic, would 
have to be revised to stipulate that certain fish 
species be prohibited entry except in limited 
quantities for research and experimental pur­
poses; live fish be imported only through one 
main port of entry; all persons intending to 
import live fish first file an application with the 
Director of Fisheries; the permittee notify the 
Director of Fisheries or an authorized represen­
tative when fish arrive at the port of entry so that 
they can be inspected; imports of fish from for­
eign countries be accompanied by a certificate of 
health issued by the proper government authority 
of the country of origin stating that the fish are 
free from infectious fish diseases; fish found to be 
free from infectious fish diseases be certified by a 
fish-quarantine officer and, only then, allowed to 
enter the country, diseased fish being returned to 
the country of origin or destroyed. 

The penalty for not conforming to regulations 
should be a fine not exceeding P5000 (US$ 
1 = P9) or imprisonment from 6 months to 4 
years or both a fine and imprisonment at the 
discretion of the Director of Fisheries. 

DISCUSSION 
The list of infections found among Philippine 

fishes indicates the potential hazards posed by 
fish pathogens to the aquaculture industry. 
Because of the scanty information available, one 
cannot accurately assess the occurrences and dis­
tribution of the pathogens; in addition, the relia­
bility of the diagnoses may sometimes be in ques­
tion. The principal diseases include bacterial 
infections from Vibrio sp., Pseudomonas sp., 
Flexibacter sp., and Aeromonas sp.; fungal infec­
tions caused by Lagenidium spp.; and parasitic 
infections from isopods and Lernaea sp. How­
ever, other diseases should not be underesti­
mated; with the increasing fish exchanges among 
fish farmers, rapid dissemination of pathogens 
can occur among unexposed, susceptible stocks. 
The problem is compounded when new patho­
gens are introduced into the country with live 
imported fish. Since 1976, no fewer than 75 per­
mits have been granted for imports of various fish 
species for breeding and experimental purposes. 
A practical quarantine procedure, therefore, 
must be incorporated into existing fishery regula­
tions. An international quarantine plan must, 
likewise, be formulated and coordinated among 
countries. 
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APPENDIX 1: FORM USED BY SEAFDEC TO REQUEST LABORATORY EXAMINATION 

PATHOLOGY PROJECT, AQUACULTURE DEPARTMENT, SOUTHEAST ASIAN FISHERIES 

DEVELOPMENT CENTER, Tigbauan, Iloilo, Philippines 

REIJJEST FOR MICROBIAL DIAGNOSIS 

Date Case Code No. ------
Time sampled Water type _________ _ 

Specimen collection site ___________________ _ 

Species Age/stage Sample size ---
Specific signs observed ---------------------

Initial date symptoms were detected ______________ ~ 

Population data and environment for 5 days preceding sampling 

D A Y 

Parameter 5 4 3 2 

Temperature 

Salinity 

Oxygen 

pH 

Nitrite 

Ammonia 

Turbidity 

Water exchange 

Stock size 

% affected 
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Distribution of disease in the aquaculture system 

Condition of rearing water 

Microfiltered ( ) Screen filtered ( ) 

Sand filtered ( ) UV treated ( ) 

---------~ 

Not filtered ( ) 

Experimental treatments _____________________ ~ 

Feed composition/feeding rate 
-------------------

Any indications of poor water quality ______________ ~ 

Other fish in system ______________________ _ 

Recent introduction into the system 
---------------~ 

Origin and date of introduction _________________ ~ 

Recent changes in management __________________ ~ 

Time between first ~pearance of disease and death (days) 
------

Implemented treatment, if any 
~-----------------~ 

Other relevant information 
~------------------~ 

Submitted by __________ Received by·~----------~ 

Study title and code~---------------------~ 

Project leader~---------~Project leader~--------
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APPENDIX 2: FORM USED BY SEAFDEC TO RECORD RESULTS OF 
LABORATORY EXAMINATION 

LABORATORY RECORD CASE CODE NO 

Pathology Project, Aquaculture Department, Southeast Asian 

Fisheries Development Centre, Tigbauan, Iloilo, Philippines 

Date Examined _________ Date of Report ______ _ 

Source 

Specimen Stage/age 
-------------~ ------

Size __________ Weight ______ Number ____ _ 

Transported: Live ___ Frozen ___ Preserved Dead 

Clinical history ____________________ _ 

Tentative diagnosis 
------------------~ 

Laboratory findings 
------------------~ 

Microbiological -------------------
Parasitological -------------------
Histological ___________________ ~ 

Pathogenicity ___________________ _ 

Comments ----------------------

Potential treatment 

Report received by Examined by ________ _ 

Noted by __________ _ 

Project leader 
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LESLIE CHEONG, RENEE CHOU, RAGBHIR SINGH, AND 
CHAO TIEN MEE 1 

Live fish are imported into Singapore for 
transshipment as well as for farming: the major­
ity of freshwater foodfish fingerlings and aqua­
rium fish are meant for transshipment, whereas 
most of the marine foodfish fingerlings are for 
farming operations in Singapore. Imports of the 
latter have more than quadrupled (91 767 in 1981 
and 493 011 up to October 1982) since the Marine 
Fish Farming Scheme was implemented in 
March 1981, with grouper (Epinephelus tauvina) 
and sea bass (Lates calcarifer) constituting the 
bulk of the imports. 

At present, imported fish are not subjected to 
quarantine. The importer has to declare the types 
and numbers of fish imported (Inward Declara­
tion Form) and obtain endorsement from the 
Primary Production Department (PPD) on the 
form before the fish can be released by Customs. 
Fish that are exported are declared in an Out­
ward Declaration Form. Samples of the con­
signment are sent to PPD for visual inspection 
and certification. Exporters must comply with 
PPD stipulations for their packing premises, 
which are checked periodically by PPD officers. 
For example, floors must be durable and water 
resistant, with a slope for drainage; the drains 
must be adequate to effect quick and thorough 
clearing of standing water and, if connected 
directly to a sewer, must be equipped with deep­
seal traps. The water supply for fish packing must 
be potable, and all equipment kept clean and in 
good repair. Other stipulations cover packing 
materials, working space, disposal of refuse and 
dead fish, as well as toilet and first-aid facilities 
for the workers. 

To date, there has been no serious epizootic on 
fish farms in Singapore, but some form of quar­
antine is needed and is envisaged in the near 

1All the authors can be contacted through the Prim­
ary Production Department, 300 Nicoll Drive, Changi 
Point, Singapore. 
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future. The focus will be on marine food fish fin­
ger lings, which are directly stocked (40/m2) in 
floating net cages in the sea. Any disease out­
break at such densities would be costly. 

PPD has initiated studies on quarantine 
procedures for marine foodfish fingerlings, and 
the establishment of a quarantine centre to facili­
tate and coordinate operations is being consid­
ered. As Singapore is a compact island state with 
good road connections to the farming areas 
located along the northern part of the island, i.e., 
east and west Joh ore Straits, a central quarantine 
centre located near the airport at Changi Fisher­
ies Complex would be most suitable. Disease 
cases are handled by the department and 
recorded (Appendix I). 

FISH DISEASES 
Healthy, farmed fishes (groupers and sea bass) 

are checked regularly for parasites and bacteria. 
Encysted parasites, namely protozoans, trema­
todes, and nematodes, are occasionally found in 
the gills, liver, kidney, spleen, and heart. Patho­
genic bacteria found in these organs are mainly 
Vibrio sp., V. parahaemolyticus, V. alginolyti­
cus, A eromonas hydro phi/a, Edwardsiella tarda, 
and Yersinia enterolitica. 

The most widespread fish kill encountered to 
date was associated with swollen swim bladder in 
farmed groupers in September-October 1982. 
Fish, mainly adults (total length > 20 cm), at 
both east and west J ohore Straits, were affected. 
Thr fish floated upside down, and the bloated 
part of the abdomen, which was exposed, usually 
became reddish and inflamed by bacterial infec­
tion. The fish kill was not total in the farms - a 
maximum 5-10 fish dying daily (0.5-1%) per 
farm - and was mainly restricted to groupers, 
although during the peak of the outbreak, some 
yellowfin jacks ( Caranx ignobilis) and golden 
snapper (Lutjanus johnii) were also affected. 
Postmortem examination revealed that the pos-
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terior bladder was stretched thin and was greatly 
distended because of excessive gaseous secre­
tions. The anterior wall was more vascularized 
than normal, and nematode cysts as well as 
encysted protozoans were found in the bladder 
wall. Pathogenic bacteria were not detected in the 
bladder, but V. parahaemo(vticus and V. a/gino­
lyticus were found in the spleen of affected fish. 
Depending on the degree of swelling, the fish 
recovered when treated in baths of potassium 
permanganate (KMn04) or Dimetron sodium® 
(Table 1) or when held in a tank with a through­
flow of sand-filtered seawater sterilized by ultra­
violet rays. However, the large (4-6-kg body 
weight) and more seriously affected fish were 
difficult to save. Nitrofurazone baths proved 
effective in treating inflammations on the fish 
body. The cause of the excessive gaseous secre­
tions is not known and its restriction to groupers 
is noteworthy (the experience at P PD, unlike that 
in Malaysia, indicated that puncturing the swim 
bladder was not an effective treatment and, in 
fact, increased damage in many cases). 

Other fish kills have been limited to a particu­
lar net or nets within a farm and have included 
cases of lymphocystis and anemic condition in 
sea bass, as well as exophthalmus and body and 
tail lesions (vibriosis) in groupers. These cases 
usually involved young imported fish. The suc­
cess of the treatments (Table 1) depended on the 
condition of the fish at the time of treatment. 

Diseased-fish specimens are inspected 
(Appendix 2), killed (cut behind the head so that 
the spinal cord is severed), and then prepared for 
microbiological examinations. The steps include: 

• Swabbing the abdomen with 95% ethyl 
alcohol and then cutting open the ventral 
aspect with a sterilized scalpel (dipped in 
alcohol and held over a flame); 

• Holding the heart with sterilized forceps 
while cutting the tip with sterilized scissors 
and dipping it on agar (TSA: a "nonselec­
tive" bacterial medium) (TCBS: selective 
medium for Vibrio); 

• Following the same procedure for the liver; 

• Removing the spleen whole, swabbing the 
tip and touching it onto agar plates; and 

• Sterilizing the surface of the kidney with the 
flat of a flamed scalpel, slitting it, and loop­
ing the contents onto an agar plate. 

These four organs are sampled for bacteria. 
For histopathological examinations, the heart, 
liver, spleen, kidney, gills, and one eye are rou­
tinely removed and fixed in buffered formalin; 
the swim bladder, muscle, fins, and brain are also 
removed and examined if the disease signs 
warrant. 

The organs are streaked onto Trypticase soy 
agar (prepared with seawater) and onto selective 
media for Vibrio sp. (thiosulfate, citrate, bile salt 
medium, TCBS), and Aeromonas sp. (Rimmler-

Table 1. Summary of cases of fish disease treated by the Primary Production Department. 

Case 

Trematodes (Diplectanum 
s p.) in gills of grouper and 
sea bass adults 

Ciliates in gills of sea bass 
fry (2.5-3 cm) 

Lymphocystis in sea bass fry 
(3-4 cm) 

Swim-bladder swelling in 
grouper adults (2: 20 cm) 
(cause unknown; anterior 
portion of bladder 
particularly vascularized) 

Chemical/drug 

Formalin 

Formalin 

KMn04; 

nitrofurazone 
(Monafuran®) 

KMn04; 

nitrofurazone 

Dose 

100-300 ppm 

150 ppm 

2 ppm; 24 ppm 

2 ppm; 
24 ppm 
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Bath 
duration 

0.5 h/ day, 
3 days 

0.5 h 

I h/day; 
continuous 
except during 
KMn04 bath, 
4 days 

I h/day; 
continuous 
except during 
KMn04 bath, 
4 days 

Results 

Effective in farm conditions 

Ineffective: 100% mortality 
(fish too young to survive 
formalin treatment), ciliates 
protected in mucous 
envelope 

Ineffective: 100% mortality 
ca used by disease 

Partially effective: 
60% recovery 

coniinued 
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Table I concluded 

Bath 
Case Chemical/drug Dose duration Results 

Swim-bladder swelling in Sodium 4- 100 ppm Continuous, Effective: 100% recovery 
grouper adults (2: 20 cm) methoxy-6- 4 days 
(cause unknown; anterior sulfanilamido 
portion of bladder pyrimidine 
particularly vascularized) mono hydrate 

(Daimetron 
sodium®) 

Vibriosis (lesions, rot, ulcers Nitrofurazone 24 ppm Cantin uous, Partially effective, depends 
with bacterial infection) in 4 days or on condition of fish at 
grouper fry and adults, and until first signs treatment 
sea bass, usually found in of recovery 
stressed fish; lesions caused 
mainly by V. 
parahaemolyticus in grouper; 
V. parahaemolyticus and 
V. algino(vt icus in sea bass 

Vibriosis (lesions, rot, ulcers Nifupirinol 20 ppm Continuous Partially effective, depends 
with bacterial infection) with malachite until on condition of fish at 
in grouper fry and adults, green recovery treatment 
and sea bass, usually found (Furanace-P®) 
in stressed fish; lesions 
caused mainly by V. parahae-
molyticus in grouper; V. 
parahaemolyticus and 
V. alginolyticus in sea bass 

Vibriosis (lesions, rot, ulcers Chlortetra- 20 ppm Cantin uous, Partially effective, depends 
with bacterial infection) cycline 4 days or on condition of fish at 
in grouper fry and adults, until treatment 
and sea bass, usually found recovery 
in stressed fish; lesions 
caused mainly by V. 
parahaemo(vticus in grouper; 
V. parahaemolyticus and 
V. alginolyt icus in sea bass 

Vibriosis with gill Chlortetra- 20 ppm; Continuous; Partially effective, depends 
parasites cycline; 150 ppm 0.5 h/ day, on condition of fish at 

formalin (range 4 days treatment; because of 
100-300 ppm tendency for fish to relapse 
depending on when formalin treatment is 
fish condition) withdrawn, formalin 

Vibriosis with gill Formalin; 300 ppm; 
parasites nitrofurazone 24 ppm 

Shotts agar). The plates are then incubated at 
room temperature for 24 h. 

On the selective TCBS medium, two com­
monly encountered bacterial species are V. para­
haemo/yticus and V. a/ginolyticus. Vibrio para­
haemo/yticus colonies are green on TCBS, as the 
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treatment should be 
repeated at 3-day intervals 
(once a week for closed 
systems of water 
circulation) after apparent 
recovery of fish 

0.5 h/ day; Effective in farm conditions 
1h/day,3 days 

species ferments sugars other than sucrose, whe­
reas the colonies of V. alginolyticus, which fer­
ments sucrose, are yellow. 

On Rimmler-Shotts agar, the four characteris­
tic types of colonies are: yellow, yellow with black 
centres, greenish yellow to green, and green with 
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black centres. The yellow colonies, i.e., maltose 
fermenting on Rimmler-Shotts agar, are proba­
bly Aeromonas sp. Citrobacter sp. are also yel­
low but can be differentiated from Aeromonas by 
the oxidase test, Citrobacter being negative and 
Aeromonas being positive. 

Next, biochemical tests are done, and the 
results recorded (Appendix 2). 

For drug-sensitivity tests on Vibrio sp., single 
colonies from pure cultures of Vibrio sp. are 
inoculated into brain-heart infusion broth and 
incubated 8 hat optimum temperature; a sterile 
swab is immersed into the broth and the inocu­
lum plated onto Trypticase soy agar (TSA with 
seawater); sterile papers containing the drugs are 
then placed on the plates and incubated at opti­
mum temperature for 24 h, after which the 
diameter of inhibition is measured. The discs are 
obtained from commercial sources ( oxytetracy­
cline and nitrofurazone from Oxoid; Flumequine 
from May and Baker, and the rest from Balti­
more Biological Laboratories). 

QUARANTINE 
At present, trial quarantine studies are being 

conducted with marine foodfish fingerlings, like 
groupers and sea bass. Imported fish are held 
overnight (500 fingerlings, 7.5-10.0 cm total 
length or 5-kg biomass/m3 seawater, in a flow­
through system), and records (Appendix 3) are 
being kept. 

The fingerlings are put into a KM n04 bath 
( 1-2 ppm) for 0.5 h, followed by a bath of nitro­
furazone at 15 ppm for 4-5 h before flowthrough 
is started. A formalin bath at I 00-200 ppm for 0.5 
h may also be given. All water used is sand-
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filtered, UV-treated, and strongly aerated at all 
times when fish are stocked. During overnight 
holding, dead fish are to be removed, with one or 
two workers being needed at night to maintain 
the system. An officer oversees the stocking of 
fish, mixing of the chemicals or drugs, and release 
of the fish. Examination of some of the finger­
lings after treatment shows that potassium per­
manganate and formalin, at the dosage tested, 
are suitable for removal of external parasites; use 
of nitrofurazone would be for treatment of 
lesions resulting from rough handling. 

Marine aquarium fishes for transshipment are 
bathed in Furanace-P® (nifupirinol and mala­
chite green) at 13 ppm for 0.5 h. Sick fish, usually 
clown fish, are placed in copper-sulfate baths of 
0.5 ppm. All fish are held in tanks, supplied with 
good filtered seawater, for 3 days before re­
export. Mortality during this holding period 
ranges from I 0% to 40%, depending on the initial 
condition of the fish. 

For export, fish (with the exception of sabellid 
worms) are packed individually in small plastic 
bags (0.05 mm thick), irrespective of size. No 
antibiotics or drugs are used. Seawater used for 
packing is filtered and ascertained as free from 
nitrites. Oxygen is usually 1.5-3.5 times the 
volume of packing water for marine fish for a 
journey of up to 12 h; for invertebrates, it is twice 
the volume of the water. Styrifoam cartons (2 cm 
thick) hold the inflated bags. 

As all fish importers are licenced by PPD, 
quarantine control could be enforced reasonably 
easily if made mandatory. The Inward Declara­
tion Form could be stamped when the importer 
complied with the requirements. 
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APPENDIX 1: FORM USED BY PPD FOR DATA COLLECTION AT FISH FARM 

FISH EXAMINATION REPORT 
Aquaculture Unit, Changi Fisheries Complex 

FORM A (to be completed at site) 

Date of report ____________ _ Ref. no. FD/A--------

FARM PARTICULARS 

Name of owner---------- Farm no. ____ _ Farm location--------

Total No. dead No. of Period Country 
Fish stocked to date cages stocked of Initial 

affected (no./net) (no./net) affected (days/months) origin conditiona 

( ) grouper 
( ) siakap 
( ) golden 

snapper 
( ) red snapper 
( ) others 

(specify) 

Net fouling ( ) normal ( ) heavy Net shape ( ) normal ( ) swept to one side 

Last net change ( ) 1 week ago ( ) 2 weeks ago ( ) 1 month ago ( ) other (specify) 

a = Good, normal, poor. 
DESCRIPTION Of PROBLEM 

Date problem first noticed No. dying/day 
grouper 

Are there any sick/diseased fish in surrounding area? 
( ) Yes ( ) No siakap 

Has a similar problem arisen before? ( ) Yes ( ) No Golden snapper 

If yes, when was last occurrence? Red snapper 
( ) 2 weeks ago ( ) 1 month ago ( ) 1 month 

Other (specify) 

Has farmer attempted to treat fish? ( ) Yes ( ) No When is problem more serious? 
( ) low tide ( ) high tide 

If yes, specify treatment: ( ) day ( ) night 
Drug/chemical, dosage, method (bath/injection) 
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FD/A/ ____ _ 
Page 2 

FISH BEHAVIOUR 

Feeding ( ) normal ( ) decreased ( ) refused to feed date: 

Swimming: ( ) school normal ( ) school inactive ( ) school dispersed 
( ) swimming singly ( ) vertically ( ) dizzily ( ) erratically 
( ) circling ( ) lying on side ( ) jumping ( ) rubbing body 

Change in body co lo rat ion ( ) Yes ( ) No 
If yes: ( ) pale to dark ( ) dark to pale 

TYPE OF FOOD 

Food used in affected cage(s): ( ) trash fish ( ) shellfish ( ) entrails 
( ) others (specify) 

Is food used in unaffected cages similar? ( ) Yes ( ) No 
If no, elaborate: 

Amount fed/day to affected cage: kg/kat.i 

Treatment of food prior to feeding 
Frozen Fresh Ar ti fie ial ---

thawing by: kept for days Manufacturer: --
( ) running water Condition: 
( ) soaking ( ) good Storage: 
( ) natural means ( ) normal ( ) room temperature 

( ) poor (smelly) ( ) freezer 

Change of food during culture ( ) Yes ( ) No 
If yes, state reason and type of food changed to: 

WATER QUALITY/CONDITION 

Time(s) of observation sampling: Heights and time of tides: 

Weather conditions: ( ) bright ( ) dull ( ) drizzling ( ) stormy ( ) windy 

Colour of water: ( ) normal ( ) turbid ( ) co loured (specify) 

Analysis: No. samples collected: Ref. no. samples: 

Sample no./depth date pH NH3-N NOz-N N03-N Bacteriology (MPN; pathogens) 
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FD/A/ -----
Page 3 

PROVISIONAL RECOMMENDATIONS 

Comments: 

Treatment: 

drug/chemical dosage period method follow-up 
(h/day) 

Other recommendations: 

Name and signature of reporting officer 
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No. 

1 

2 

3 
4 

5 

6 

No. 

1 

2 

3 
4 

5 

6 

APPENDIX 2: FORMS USED BY PPD FOR LABORATORY REPORTS 
ON DISEASED FISH 

FISH EXAMINATION REPORT 
Aquaculture Unit; Changi Fisheries Complex 

FORM B 
(Postmortem and special examinations) 

Ref.no. FD/B ____ _ 
Date of report _____________ _ Ref .no. FD/A ____ _ 

RECORD OF FISH EXAMINED 

Length Weight Degree of infection/description 
(cm) (g) of condition Remarks 

Provisional diagnosis from postmortem examination (see attached, pages 3-4) 

MICROBIOLOGICAL EXAMINATION (fish must be freshly killed) 

Species---------------- (use separate forms for each species) 

Method of sampling Areas Bacteria Bacteria 
(pulverization/loop) sampled isolated sensitivity Identification Code no. 

a Attach sensitivity test sheet. 
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Ref. no. FD/B ------
Page 2 

Drug(s)/chemical(s) recommended as treatment: _________________ ~ 

----------dose: ______ length of treatment: h for days 

Stock cultures taken (state code): ______________________ _ 

Microbiological examination report: ________________________ _ 

Causative bacteria: --------------------------------
HISTOLOGICAL EXAMINATION (fish must be freshly killed) 

Species: _________________ (use separate forms for each species) 

Organs fixed 

skin ( ) muscle liver gall bladder 

kidney ( ) stomach spleen PY loric caeca 
heart ( ) 1 iver eyes intestine (upper/mid/lower) 

gills ( ) muse le pylorus CNS (indicate portion 

Others (specify): 

Sent. to CVC/overseas (specify institution)/processed at AQU 

Histological examination report (attach all other reports): ___________ _ 

Final diagnosis: 

Name and signature of reporting officer 

Date: -----------------
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POSTMORTEM EXAMINATION: EXTERNAL (to be oone on freshly killed fish) 

Parasites: nil no. on gill/body/fin: position: identification: 

Shape of normal ( ) bulging ( ) scale ( ) scales ( ) skeleton ( ) jaw 

body abdomen loss raised deformed crooked 

Skin normal ( ) colour ( ) dropping ( ) abnormally ( ) abrasions ( ) lesions 

change off slimy 
( ) eroded ( ) spotted ( ) reddish ( ) purplish ( ) bleeding 

Fins normal ( ) eroded ( ) bleeding ( ) reddish ( ) reddish ( ) damaged 

at base base (overall) 

( ) beady ( ) abnormally 

lumps soft 

Operculum normal ( ) deformed ( ) missing ( ) missing ( ) swollen ( ) bleeding 

(rongeni t al) (congenital) (damaged) (inside/ 

outside) 

Gills normal ( ) dark ( ) yellow ( ) light ( ) purplish ( ) abnormally 

red red red slimy 

Eyes normal ( ) damaged ( ) missing ( ) bulginq ( ) bleedinq ( ) cloudy or 

specify Cleft/right) ( ) "cataract" opaque 

Nostrils normal ( ) damaged ( ) reddish ( ) bleeding ( ) ulcers ( ) bone exposed 

Mouth/lips normal ( ) bleeding ( ) ulcers ( ) lacerated ( ) others (specify) 

Anus normal ( ) expanded ( ) reddish ( ) bleeding ( ) fibrous ( ) colour 

Others (specify) 

( 

( 

( 

( 

( 

( 

( 

( 

Ref.no. FD/B ----­
Page 3 

recommended 

treatment: 

) damaged ( ) uneven 

body body 

surface 

) u lee rs ( ) exposed 

muscles 

) bored into 

(specify locations) 

) rotted ( ) fin loss 

) ulcers ( ) ulcers 

) damaged ( ) missing 

) slimy ( ) open or 

closed 

) others (specify) 
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Ref. no. FD/B ------
Page 4 

POSTMORTEM EXAMINATION: INTERNAL (to be oone on freshly killed fish) 

Heart 

Gall normal ( ) deep ( ) green ( ) purple ( ) light ( ) colourless ( ) exudation ( ) hardened 
bladder green yellow of bile 

Liver normal ( ) hard ( ) soft ( ) lumpy ( ) spotted ( ) bleeding ( ) uneven ( ) pale 
( ) damaged colour 

Stomach normal contents ( ) elastic ( ) hardened ( ) bleeding ( ) congested ( ) ulcers 
( ) feed ( ) transparent 
( ) slime 
( ) empty 

Pylorus normal ( ) reddish ( ) bleeding ( ) others (specify) 

Intestine normal ( ) reddish contents ( ) bleeding ( ) trans parent ( ) elastic ( ) hardened 
( ) dig. food 
( ) undig. food 
( ) empty 

Spleen normal ( ) coloured ( ) fatty ( ) shriveled ( ) liquid ( ) bleeding ( ) lumpy 

(state) 

Kidneys normal ( ) reddish ( ) bleeding ( ) liquid ( ) fatty ( ) swollen ( ) lumpy ( ) hard 
( ) soft 
( ) normal 

Air normal ( ) capillary ( ) bleeding ( ) knotted 

bladder dilated lumpy 

Mesenteric normal ( ) coloured ( ) degree ( ) soft ( ) hard 

fat (specify) +/++/+++ 

Abdominal normal ( ) accumulation ( ) coloured ( ) reddish ( ) bleeding ( ) ulcers 

cavity wall of water 
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REIJIEST FOR VETERINARY EXAMINATION 

*(Delete where necessary) 

This form must be completed in duplicate and forwarded to the 
Veterinary Laboratory, 40 Kampong Java Road, Singapore 9. On 
completion of the examination a copy with the laboratory report 
incorporated below will be returned to the Centre requesting the 
examination. 

Vet centre 

Species/specimen 

Age No. at risk 

Management 

Feeding 

Clinical signs 

Case history 

Name of 
owner 

Breed 

No. sick 

Ref. 
no 

Sex *Alive/dead 

Vaccination 

Treatment by farmer Treatment by veterinarian 

Provisional diagnosis and remarks 

Date Signature of centre/private veterinarian 

FOR VETERINARY LABORATORY USE ONLY 
Report: 

Date Laboratory Veterinarian 
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FOR VETERINARY LABORATORY lJS£ CWLY 
O.i/c Ref: -----
Condition: Alive/dead: 

P.M.E. 
Skin: Mouth: Eyes: Ears: 

Rectum: Genitals: Feet: Navel: 

Crop: 
Stomach 

Gizz: 

Intestine: 

Kidneys: 

Bladder: 

Genitals: 

Spleen: 

Liver: 

Heart: 

Lung: 

Trachea: 

CNS: 

Tentative diagnosis: 

Special examinations: 

Final diagnosis and remarks: 

Initials: Date: 
~--- ----
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RllJTII£ TEST FOR THE IOENTIFICATl(Jtj OF BACTERIA 

Stock no.: 
Organism isolated from: 

GROWTH ON SOLID AGAR 
Sheep blood agar 
Nutrient agar 
Chocolate agar 
MacConkey agar 
DCA/SS/BG agar 
EMB agar/XLD 

First stage Results 

Shape 
Acid fast 
Spores 

Motility (22°C/37°C) 
Growth in air 
Growth anaerobically (H2/C02) 
Catalase 
Oxidase 
Glucose (acid) 
OF (glucose) 

Table 1. For Enterobacteriaceae only 

Acid 
Dextrose Gas 
Lysine decarboxylase 
Ornithine decarboxylase 

TSI agar 
H2S K iron agar 

SIM agar 
SIM agar 

Indal Peptone water 
Lactose 
Dulcitol 

Phenylalanine deaminase 
Urease 

I 
s 

Cit rates K 
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Name of owner: 
~-~~~~~---

Age of animal: _________ _ 

Incubation Aerobic/Anaerobic/C02 
22oc;37oc 

GROWTH ON SOL ID AGAR 
TCBS agar 
TSA agar 
TSA agar + 3% NaCl 
Swarming surface growth on 1.5% agar 
Rimler Shotts (RS) agar 
Pseudosel agar 

GROWTH IN LIQUID MEDIUM 

Nutrient broth (+serum) 
Brain--heart infusion broth 

STAINING CELL MORPHOLOGY 

Gram stain 
MZN stain 
ZN stain 
Giemsa stain 
Others 
Vegetative cells: 

size 
shape 
ends 
arrangement 
spores 
pigment 

Pathogenicity test 
Animal Dose: Date: Culture: 
numbers Days postincubation 

1 2 3 4 5 6 7 8 9 10 

Serological test 
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Table 2. Enterobacteriaceae onlya Table 3. Other bacteriab 

Peptone water 24 h 48 h 1 2 Other tests 
I ndol SIM agar SUGARS week 
Methyl red Lactose I ndol (PW) 

Voges-P roskauer Glucose MR 
s Mannitol VP 

Cit rat es K Sucrose c citrate 
K iron agar Dulcitol K citrate 

H2S SIM agar Maltose s citrate 
TSI aqar Arabi nose TSI KIA 

Urease Dextrin Butt 
Motility (22°c/37°C) Galact ose Slope 
Gelatin (22°c) Inositol H?S 
Lysine decarboxylase Rhamnose SIM H7S 
Arqinine dihydrolase Raffinose Agar indol 
Ornithine decarboxylase Sorbitol Malonate 
PPA Salicin Urease 
Malonat e Trehalose Nitrate 

Acid Xylose Nitrite 
Glucose Gas Glycerol MB 
Lactose Adonitol LM 
Sucrose Fructose KCN 
Mannitol Sorbose Aesculin 
Dulcitol Mele xi t ose Gluconate 
Salicin Cellobiose Tart rate 
Adonitol Mannose ONPG 
Inositol Melibiose PPA 
Sorbit ol Amygdalin Arginine 

Arabinose Erythritol Lysine 
Raffinose Inulin Ornithine 
Rhamnose LV( lecithinase) 

Maltose Opt och in 
Nitrate Glucose (seal) Bile solubility 
ONPG Maltose (seal) Starch hydrolase 
T rehalose Gelatin hydrolase 
Xylose Arginine hydrolase 
Glycerol Coagulase 
Aesculin 1010 bile 
Gluconate 40% bile 
Arginine hydrolysis 1 /4000 tellurite 
Growth at 37°c Agar 

Growth at 22°c Growth in 0'' ,, NaCl 
Growth at oc Growth in 3'' '" NaCl 
Growth at 0 c/min Growth in 7'' ,, NaCl 
Growth at 0 c/min Growth in 1 010 NaCl 

Growth at pH 9 Sensitivity to 0/129 
C0 7 requirement Sensitivity to novobiocin 

!organism identified as: 

aRefer to Manual of Identification of Medical Bacteria by S.T. Cowan and K.J. Steel (1974), 
bNomenclature and data according to W.H. Ewing's Differentiation of Enterobacteriaceae by 
Biochemical Reactions, Centre for Disease Control, Atlanta, 1968 (Revised and amended 1970), 
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APPENDIX 3: FORM USED BY PPD TO RECORD IMPORTS OF FISH RECEIVED 
AND HANDLED BY THE AQUACULTURE UNIT 

FLIGHT PARTICULARS 
Flight no.: ____ _ Time of arrival: _____ _ Airway bill no. : ________ _ 

FISH PARTICULARS 
Grouper: ____ _ Sea bass: _____ _ Other (specify)=-------------

Origin: ____ _ Country:------ Town/city: ______________ _ 

Numbers stated in invoice: _______ _ No. of cartons received _________ _ 

Actual count Analysis 
Carton Total Volume of water 
number fish Oead Alive of water NOz-N NH3-N 

1 

2 

3 

4 

Mean/total 

Oead fish (if none dead, measure and weigh sample of 20) 

Date Number Length Bulk weight 

Mean/total Weight/fish: 

Date transferred to farmer: __________ Nos. transferred live: _______ _ 

Fish condition: injured/lesions/ulcers/fin rot/abrasions/deformed/flashing/ 
parasitea/lips/head/flanks/fins/abdomen 

Description: 

Size difference: ( ) significant (>5010 exceeding 2 cm in each carton) 
( ) not significant (;>50% NOT exceeding 2 cm in each carton) 
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WATER CONDITION AND PACKING 

Salinity of water: ppt 

Clarity: ( ) turbid ) coloured ( ) clear ( ) other (specify) 

Acclimation (increase by 5 ppt/day) 

Date Salinity (ppt) Packing: Bags deflated ____ % __ (approx) 
Bags leaking ______ % __ 

Arrival 

TREATMENT 

Drug/chemical Date Period (h) Dosage 

KMn04 

Formalin 

Antibiotic (specify) 

Other 

FISH COLLECTION 

Farmer's name ________________ _ 

Fish taken on (date) Total fish taken-------

Mode of transportation: boat/lorry 

Mode of packing: plastic bags ( __ fish/bag) tanks (size of tank) __ _ 
(number) (fish/tank) ____ _ 

Trips made: ______ _ 

COST 

Freight charges S$ ___ _ 
Cost of fish S$ ____ (S$ ___ /fish) 
Total cost 
Sold ® 

S$, ____ (S$ ___ /fish) 
$ ____ /fish 
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SUPRANEE CHINABUP AND YAOWANIT DANAYADOL3 

Thailand is one of the major fish-producing 
countries of the region, with high levels of 
exports. In 1981, fishery-products exports were 
valued at 5.3 billion baht (US$ I = 22.9 baht). Of 
tllis total, live fish accounted for 30 million baht; 
ornamental fish constituted about 14.9 million 
baht. To maintain its markets abroad and protect 
its local industry, Thailand needs to adopt mea­
sures that ensure standards of quality for both the 
aquarium-fish exports (Appendix) and the con­
sumable fish. For these reasons, concerted efforts 
are now under way in the area of fish-disease 
studies, which are carried out in the National 
Inland Fisheries Institute (NIFI) and the 
National Institute of Coastal Aquaculture 
(NICA). The range of fish species produced for 
sale in Thailand is great, as is the volume 
exported. The fry for such fish production are 
obtained in a variety of ways ranging from natu­
ral production to sophisticated breeding tech­
niques involving hypophysation and, in the case 
of crustaceans, eyestalk ablation. Stocking is 
often very dense, and the fry, especially, suffer 
heavy mortalities. 

The diseases that have been diagnosed by Thai 
research workers cover a wide spectrum, includ­
ing infestations with metazoan and protozoan 
parasites, bacterial infections, mycotic infec­
tions, neoplasias, and nutritional abnormalities. 
For example, in one species of freshwater fish 
(Kryptopterus apogon) collected from Ubolra­
tana Reservoir between October 1979 and Sep­
tember 1980, 11 species of parasites were found, 
representing monogenetic and digenetic trema­
todes, ciliate protozoans, acanthocephalans, 

I This paper is an edited version of two papers; the 
cooperation of the authors in agreeing to a single coun­
try report is acknowledged. 

2National Inland Fisheries Institute, Bangken, 
Bangkok 9, Thailand. 

JNational institute of Coastal Aquaculture, c/ o 
Department of Fisheries, Ministry of Agriculture and 
Cooperatives, Kaoseng, Songkhla Province, Thailand. 
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copepods, nematodes, and Glochidia. Virus dis­
eases are suspected in catfish culture and possibly 
in other systems, but definitive studies have not 
yet been carried out. The major farmed fishes are 
the catfishes, tilapias, sand goby, and carp, as 
well as crustaceans such as Macrobrachium sp. 
and Penaeus monodon. 

Almost 40 disease agents have been found in 
Thailand, and some success has been experienced 
with the treatments used (Table I). Most of the 
disease outbreaks occurring in the country are 
associated with the high stocking densities or 
with other environmental factors such as poor 
water quality, transportation, or handling. For 
instance, great losses were experienced from poor 
environmental conditions in 1981~82 in 
Songkhla Lake where brackish-water fish culture 
(primarily Lates calcar!fer and Epinephelus tau­
vina) began only 3 years ago. Poor maintenance 
of the culture system was deemed to be the major 
cause of the four diseases observed in the fish. 
Recently, studies have also emphasized the 
important range of toxicological problems assoc­
iated with pesticides and herbicides. Unreliable 
or improperly compounded feeds are also 
responsible for losses in intensive culture of both 
marine and freshwater fish. 

Quarantine facilities are not currently availa­
ble, but, as Thailand is a major exporter rather 
than an importer, the emphasis is placed on certi­
fication of live fish for export. Exporters provide 
samples of fish for visual inspection and diagno­
sis, after which a certificate of health is provided 
where necessary. Efforts are still being made to 
improve on this system and to develop quaran­
tine services; a start has been made in the provi­
sion of lists of diseases occurring, provision of 
diagnostic services (for example, NI CA has seven 
laboratories, although only two have relatively 
complete facilities), and training of extension 
workers. 

The fish-diseases studies currently being spon­
sored by NIFI for freshwater fish and NICA for 
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Table 1. Disease agents reported in Thailand and their treatment. a 

Trichodina sp. 
Epistylis sp. 
Oodinium sp. 
/chthyophthirius sp. 
Cryptocaryon sp. 
Scyphidia sp. 
Glossatella sp. 
Zoothamnium sp. 
Dactylogyrus sp. 
Gyrodactylus sp. 
Ancylodescoides sp. 
Argu/us sp. 
Ergasilus sp. 
Lamproglena sp. 
Lernaea sp. 

Racine/la sp. 
Piscico/a sp. 
Glochidia 
Saprolegnia sp. 

Aeromonas hydrophi/a 
Flexibacter co/umnaris 
Vibrio sp. 

Agent Recommended bath treatment 

Formalin, 25-75 ppm, prolonged 
Formalin, 25-75 ppm, prolonged 
Formalin, 25-75 ppm, prolonged 
Formalin, 25-75 ppm, prolonged 
Formalin, 25-75 ppm, prolonged 
Formalin, 25-75 ppm, prolonged 
Formalin, 25-75 ppm, prolonged 
Formalin, 25-75 ppm, prolonged 
Formalin, 25-100 ppm, 24 h 
Formalin, 25-100 ppm, 24 h 
Formalin, 25-100 ppm, 24 h 
Dipterex, 0.25-0.5 ppm, 24 h 
Dipterex, 0.25-0.5 ppm, 24 h 
Dipterex, 0.25-0.5 ppm, 24 h 
Dipterex, 0.25-0.5 ppm, 24 h 

repeated four times at 7-day intervals 
Dipterex, 0.25-0.5 ppm, 24 h 
Formalin, 50-100 ppm, 24 h 
Formalin, 50-100 ppm, 24 h 
Malachite green, 0.1 ppm, with formalin, 

25-50 ppm, 24 h 
Antibiotic 
Antibiotic 
Antibiotic 

"Other agents reported in Thailand for which no treatment is currently recommended include species of 
digenetic trematodes (Pleurogenoides sp., Carassostrema sp., Allocreadium sp., Helostomatis sp., Macrotrema 
sp.); of acanthocephalans (Pallisentis sp., Acanthosentis sp., Fil/icol/is sp.); of sporozoans (Myxidium sp., 
Myxobolus sp., Henneguya sp., Myxosoma sp.); of nematodes (Carnal/anus sp., Cucculanus sp., Spinnitectus sp., 
Proleptus anabantis); and a cestode (Senga sp.). 

brackish-water fish are exemplified by work on 
K. apogon at U bolratana Reservoir and on L. 
calcarifer and E. tauvina at Songkhla Lake. 

The studies at Ubolratana were undertaken to 
support development efforts in techniques for 
culture of K. apogon, which is regarded in Thai­
land as one of the most delicious freshwater fish 
and is becoming increasingly scarce. From 
October 1979 to September 1980, 215 fish were 
collected by dip nets and by set pole-and-line and 
seine methods. They were taken to the laboratory 
alive, measured, separated by sex, killed, and 
examined post mortem within 24 h of capture. 
Each fish was examined for external parasites, 
after which fins were removed and mucous 
smears made for microscopic examination. Gills 
were removed from the left side of the fish, and, 
after examination under a microscope, were 
placed in formalin solution (0.25 ppt) for 45-60 
minutes so that the monogenetic trematodes 
could be removed. The eyes, brain, alimentary 
system, heart, liver, spleen, kidney, swim 
bladder, urinary bladder, and gall bladder were 
removed, put in saline solution (0.85%), and 
examined microscopically. All parasites were 
fixed and stained by standard techniques. The 
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resulting data were subjected to analysis of var­
iance, correlation Chi-square analysis, and the 
Student's !-test. 

Eleven species of parasites were found, includ­
ing Ancylodiscoides sp. (97% prevalence); Pleu­
rogenoides sp.; Trichodina sp.; Pallisentis 
ophicepha/i; Fillicollis sp.; and Ergasilus spp. 
There were significant (P < 0.05) differences in 
seasonal intensities, with maximum mean inten­
sities (parasites/host) of monogenetic trema­
todes and Ergasilus sp. being in the rainy season 
and acanthocephalans in the summer. The host 
size did not appear to have any effect on intensity, 
but sex seemed to be related to intensity with 
Ergasilus sp., the males being more heavily 
infested than females. 

At Songkhla Lake, culture of E. tauvina and L. 
calcarifer has been under way for 3 years in net 
cages. Four diseases caused serious losses in 
1981-82: gill fluke disease, white spot disease, 
trichodiniasis, and vibriosis. Both gill fluke dis­
ease and trichodiniasis were associated with a 
decrease in salinity, whereas white spot disease 
occurred when the water temperature dropped 
from 28°C to 26°C. These findings clearly show 
the importance of maintaining water quality. 
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APPENDIX: SPECIES OF AQUARIUM FISH EXPORTED FROM THAILAND 

Scientific names Popular names Scientific names Popular names 

Acan1hoph1ha/mus kuhli Coolie loach Hyporhamphus un!fascia1us 
A. myersi Coolie loach lrvineia vo/1ae 
A. semicinClus Coolie loach Kryp10/J/erus bicirrhus Glass sheet fish 
Acan1hopsis choirorhynchus Lo ngnose lo a ch K. cryp IOp 1 er us 
Ap/ocheilus panchax Blue panchax Labeo hico/or Redtail black shark 
A. siamensis Killifishes L. chrysophekadion Black shark 
A.Hrono1us ocel/alus Oscar L. ery1hura Rainbow shark 
Ba/an1iochei/us me/anop1erus Tricolour shark L. frenalus Rainbow shark 
Bella sp/endens S howey fighter Lai es ca/car(/er Cock-up 
Bafia heaufor1i Tiger botia Leiocassis siamensis Siamese rock 
B. horae Skunk botia catfish 
B. hymenophysa Tiger loach Leonensis bamber Lion fish 
B. 111acracan1ha Clown loach Lep10harhus hoeveni 
B. modes/a Yellowtail botia Lobis1es re1icu/a1us 
B. pu/chripimis Y ellowtail botia Macrogmhus acu/ea1us Peacock eel 
B. siclihimunki Dwarf siambotia Mas1acemhelus ery1hro1aenia Fire spiny eel 
Brachydanio rerio Zebra fish M. 111acu/a1us Spiny eel 
Brach.1xohius xa111hozona Bumblebee fish M. panca/us Spiny eel 
Bunocephalus coracoideus Stone fish Microphis hoaia Common freshwater 
Carino1e1raodon somphongsi pipe fish 
Cha/ceus macrolepdo1eus Monodac1ylus argenleus Monos 
Chanda ranga Glass fish Mys/us spp. 
C. wolffi Glass fish No10p1erus qfer Knife fish 
C. asia1ica Glass fish N. chi1ala Spotted featherback 
C. /ala Glass fish N. mikereedi Clown knife fish 
Cich/asoma negnJ/ascia1um Jack Dempsey N. no10p1erus Gray featherback 
C. hiocel/a1um Jack Dempsey Ophicepha/us micrope/1es Snake head 
C. sa/vini Jack Dempsey Oryziasjavanicus 
Cirrhina mrigala Black carp Osphronemus gouramy Giant gouramy 
Clarias ha1rachus Walking catfish Oxyele01ris marmoralus Marbled sleepy goby 
C. macrocephalus Walking catfish Pangasius micronema 
Co/isa /ilia Dwarf gouramy P. pangasius 
C. chuna Honey gouramy P. sUlchi Striped catfish 
Damioides quadrifascia1us Fourbar tiger Pe/111a10chromis arno/de 
D. micro/epsis Siamese tiger Perioph1ha/mus sp. Mud skipper 
Dermogenys pusil/us Halfbeak Poecilia la1ipinna 
Epa/zeorhynchus kal/op1eurs Flying fox P. sphenops 
£. siamensis P01amorraphis groc1os 
Esomus danrica Flying barb P. guianensis Asian gar-needle fish 
£. ma/ayensis P1erophy/lus sea/are 
Garra 1aenia1a Mountain stream Pumius a/1us Redtail barb 

algae eater P. hexasona Tiger barb 
C,)·rinochei/us aymonieri Algae eater P. orphoides Tiger barb 
Ha/ophryne 1rispinosus Toad fish P. schwanenje/di Tiger foil barb 
Hap/ochromis cal/ip1eru.1· P. sumalranus Tiger barb 
Heloswma rudolfi" Green kissing P. telrazona Tiger barb 

gouramy Rasbora argyr01aenia Silver rasbora 
H. 1emmincki Pink kissing 

gouramy 
Hemichromis himacu/a1us 

Appendix cominued 
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Scientific names Popular names Scientific names Popular names 

R. borapetensis T. pa/embangensis Puffer eight 
R. dusonensis Yellowtail rasbora T. somphongsi Green puffer 
R. hengili Therapon jar bu a Target fish 
R. heteromorpha Harlequin fish Toxotes jaculator Archer fish 
R. meinkeni Redtail rasbora Trichogaster microlepis Moonlight gouramy 
R. trilineata Scissors-tail rasbora Trichopsis pumilis Croaking gouramy 
Scatophagus argus Green scat T. villa/us Croaking gouramy 
St igmatogobius sadanundio Xenentodon caneila Fresh-water gar fish 
Symphysodon discus Regular discus X iphophorus he/leri Swordtail 
Tetraodon fluviat ilis Spotted puffer X. macu/atus Moonfish 
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offish diseases. 

Elliott, D. 1978. Fish disease inspection and certifica­
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4. .AUSTRALIA 

J. COPLAND AND T. BERGIN, NATIONAL FISH HEALTH REFERENCE LABORATORY, 

BENALLA; AND AUSTRALIAN QUARANTINE SERVICE, WODEN, AUSTRALIA 

Finfish culture began in Australia in 1864 and 
centred largely on freshwater culture of the Salmoni­
dae, principally trout, Sa/mo gairdneri and S. trulla. 
Although cultured fish form a very small percentage of 
the total fish consumption today, the increasing costs of 
capture fishing and the availability of modern culture 
techniques have increased interest in fish culture. Cage 
culture of salmon ids has commenced, as has the culture 
of eels (Anguilla spp.), Murray cod (Maccri/loche/la 
peeli), golden perch (Macquaria ambigua), and chi­
nook salmon (Oncorhynchus tshawytscha). Attention 
is now focused on the culture of warm-water fish, and 
there are plans to import the Nile perch (Lates niloticus) 
and to produce or import finger lings of the sea bass or 
barramundi (L. calcar(fer). Shellfish culture began 
about 20 years earlier than finfish culture, with the 
Sydney rock oyster ( Crassostrea commercialis). Later, 
pearl oyster (Pinctada spp.) and mussels (Mytilus spp.) 
were farmed. 

In recent years, the Pacific oyster ( C. gigas) has been 
introduced for farming in the south, and now both 
species of Crassostrea are being laboratory raised. 
Experiments on the culture of various scallops and 
abalone (Haliotis spp.) are also under way. 

Crustacean culture is a relatively recent develop­
ment, but the freshwater yabbie ( Cherax destructor) 
and the west Australian freshwater crayfish or marron 
( C. tenuico/lis) are being farmed commercially. The 
experimental culture of various species of Penaeus has 
been successful and is now being tried on a commercial 
scale, and culture of M aero brachium rosenbergii has 
commenced. 

Experience in intensive culture has shown how 
vulnerable these industries are to the introduction of 
disease agents. The importation of live molluscs and 
crustaceans has long been prohibited except for scien­
tific purposes, and, in 1977, imports of live salmonids 
and uncooked salmonid meat were also prohibited. 

Australia is very dependent economically on its 
exports of animal and plant materials, which it has 
protected from imported diseases since early 1800 with 
a quarantine system. In 1979, a Senate Select Commit­
tee reviewed this quarantine system and recommended 
the early introduction of a system of quarantine for live 
fish. The recommendation was based on extensive evi­
dence from Australia and overseas that not all aqua-
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rium fish remain in aquaria. Some exotic fish have 
escaped or were released and have become established 
in local rivers, replacing native species and posing a risk 
of disease introduction. The two most serious releases 
were the European carp ( Cyprinus carpio) in cold 
waters and Oreochronius mossambicus in the tropics. 

Now, only 505 freshwater aquarium species and 
marine fish can be imported under customs regulations. 
Food fish require a special permit. 

Concern has been expressed about water in which 
fish are imported as a possible medium for the introduc­
tion of plant pests (e.g., Salvinia sp.) or snails that carry 
cercaria of human or animal flukes. Water can carry 
some serious human pathogens, notably Vibrio chole­
rae and Salmonella typhi, and these two organisms, 
which are not pathogenic for fish, can survive for up to 
14 days in the guts of fish. 

The overriding concern, however, has been the fear 
of introducing serious fish-disease agents such as the 
viruses causing infectious pancreatic necrosis and infec­
tious hematopoietic necrosis or Mvxosoma cerebra/is. 
A survey of diseases already presen.t in Australia (Table 
l) indicated that protection against these agents was 
essential. 

A total halt to all movements of fish, fish products, 
and water would be the only means of completely re­
moving the risks of introducing these disease agents, 
but this step was not recommended by the Senate Select 
Committee. In fact, this type of approach is not practi­
cal except in emergencies. As long as there is a demand 
for fish, people will find a way to procure them. A ban 
would lead to large-scale smuggling without regard to 
the disease history of the fish or to the quality of water 
in which they are shipped. Furthermore, there is evi­
dence that some people had planned to put exotic spe­
cies into ponds or streams to farm and sell if a total 
import ban had been introduced. Finally, the entire fish 
industry relies on movement -· movement of finger­
lings from hatcheries to grow-out waters and of fish 
from catching areas to markets. The only realistic 
option was to establish a fish quarantine system that 
would minimize the risks of disease spread. 

Not all diseases are regarded as equal for quarantine 
purposes. It is not particularly useful to quarantine for 
a disease that is widespread in both importing and 
exporting countries, although it may cause serious mor-
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Table I. Disease agents detected in Australia." 

Bacteria 
Mycobacterium sp. 
Vibrio anguillarum 
Aeromonas hydrophila 
A. salmonicida (atypical) 
Myxobacteria 
Corynebacterium sp. 
Protozoa 
Trichodina sp. 
!chthyoboda necatrix 
Chilodonella sp. 
Eimeria sp. 
Myxobolus sp. 
Myxidiwn sp. 
Thelohanellus sp. 
!chthyophthirius multi/ii/is 
Oodinium sp. 

Fungi 
/chthyophonus hoferi 
Sapro/egnia sp. 
Platyhelminths 
Gyrodactylus sp. 
Dactylogyrus sp. 
Ligula sp. 
Nematodes 
Eustrongyloides sp. 
A canthocephala sp. 
Arthropoda 
Argulus sp. 
Lernaea sp. 
Mollusca 
Glochidia 

"Disease surveillance of imported ornamental fish includes virological, bacteriological, and mycological 
examination of the liver, kidney, and spleen of 60 fish samples from each consignment; parasitological examination 
of 60 fish; histopathological examination of all organs of 30 fish as well as chemical analysis and visual inspection of 
the water. 

tality at times. On the other hand, a disease absent in the 
importing country and widespread in the exporting 
country would be well worthwhile quarantining, 
although it may cause only low mortality or morbidity. 
Fish producers often operate on narrow profit margins, 
and a relatively small decrease in production can make 
the industry uneconomic. Some diseases are particu­
larly important economically because their introduc­
tion can close markets for Australian fish in other 
countries. 

In response to the committee's recommendations, the 
Australian government formulated a strict fish­
quarantine system, which is expected to be imple­
mented in 1983. The system includes several measures 
to ensure that the imports are approved species; that 
they are healthy; and that they are packed in clean water 
from a known source. 

Because of the volume ( 10-12 million live fish annu­
ally) and the nature of trade (thousands of small con­
signments), it would be administratively impossible for 
the exporting authority in each country to sample and 
supervise the packing of each consignment. Further, 
many disease agents in fish do not express themselves 
before the stress of transport; consequently, they would 
not be apparent on visual inspection of consignments. 

l twas felt that the best guide to the health status of a 
consignment of fish is the health history of the farm of 
origin. The person in the best position to assess the 
health of fish is the farmer and exporter who examine 
the fish during packing and supervise the changes of 
water. Although this person would be tempted to view 
all of his or her products as fit for sale, a false assess­
ment could mean the loss of customers and even liveli­
hood. For this reason, the Australian system relies, in 
the first instance, on assessment and certification by the 
owner or ex porter. 

However, not all exporters have the facilities to 
ensure safe shipments, and, thus, the Australian system 
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restricts imports to those from premises that have been 
inspected and recommended by an appropriate author­
ity in the exporting country. In addition, the exporter 
must have each consignment statement examined and 
countersigned by the authority. In this way, it is hoped 
that opportunists and fringe operators can be discour­
aged and gradually eliminated from the fish-export 
business. 

The proposed system also details requirements for 
packing and for the coding offish to enable more rapid 
and thorough inspection at the airport of entry and to 
ensure that unsatisfactory shipments can be quickly 
traced to the source. On arrival in Australia, the fish 
bags will be examined by quarantine officers, many of 
whom have already been trained in fish quarantine. It 
will be the officers' duty to check the documents and 
examine the bags for: 

• Prohibited fish species; 
• Sick, dead, or overcrowded fish; 
• l ncorrect coding; 
• Incorrect packaging; 
• Dirty water; and 
• Inclusions such as snails, plants, shrimp, etc. 

After airport clearance, marine fish can be sold 
immediately, but freshwater fish must undergo a min­
imum of 14 days in quarantine. This period was stipu­
lated because: 

• V. cholerae and S. typhi, two important human 
pathogens, can survive in tropical fish for up to 14 
days; 

• Signs of disease agents that are tolerated by fish 
under normal conditions but that cause disease 
during the stress of transport can generally be 
seen within a week; 

• Results from laboratory analysis of samples taken 
from fish consignments can usually be reported 
within 14 days; and 

• There are no known tropical-fish diseases of sig-
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nificance that require more than 14 days to 
become apparent. 

A great deal of thought was given to the type of 
facility most appropriate for fish quarantine. At one 
stage, a single government-run facility was suggested, 
but this was opposed on the grounds of initial cost to 
the taxpayer as well as high running costs. 

The Senate Select Committee recommended that 
importers be required, as a prerequisite for licencing, to 
provide quarantine facilities that comply with min­
imum standards and can be supervised by quarantine 
officers. Removing fish from the premises during qua­
rantine or any other failure to comply with require­
ments could result in the deregistration of the premises 
and of the import licence. 

Water is to be disposed of into the sewage system 
after pasteurization at 65°C for 30 min. This treatment 
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was recommended because the temperature is lethal to 
most fish viruses, bacteria, and fungi as well as to plant 
spores, snails, human bacteria, metacercaria of flukes, 
and larvae of other parasites. Also, pasteurization has 
proved more effective than chemical or ultraviolet 
methods of sterilization. 

The proposed system relies very much on the estab­
lishment of a close working relationship with authori­
ties in exporting countries. The full details of any dis­
eases or prohibited materials detected in fish or in the 
transport containers on arrival or during the course of 
laboratory surveys would be given to the exporting 
authority so that measures could be taken to rectify the 
problem and protect their export markets. We believe 
that, over the years, this system of information 
exchange between countries will become the key to fish 
quarantine. 
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ABDU RACHMAN, DIRECTOR GENERAL OF FISHERIES, JAKARTA, INDONESIA 

It is indeed an honour for me to have this special 
opportunity to deliver a keynote address at the opening 
ceremony of this fish-quarantine workshop, in Jakarta, 
the capital city of Indonesia. 

I am particularly pleased to say that this workshop is 
not the first activity in which IDRC and the Govern­
ment of Indonesia have cooperated. I recall that, in 
1976, a research project on the fish parasite Lernaea 
was conducted in Java and Sumatra, and IDRC 
extended technical assistance to the government 
through the Directorate General of Fisheries. This 
activity was followed by a workshop on fish diseases, 
held in 1978, in Bogar, also supported by IDRC. 

Unlike plant and animal quarantine, fish quarantine 
is quite new in the lexicon of Indonesian fisheries. Some 
people regard it as inappropriate; they reason that fish 
quarantine could be covered by the long-existing plant­
or animal-quarantine services. 

I do not intend to argue with this opinion, but, by 
presenting you the outlook of Indonesian fisheries and 
several aspects of its development, I believe it is clear 
that ignoring the presence and the importance of fish 
quarantine could lead to an undesirable outcome. 

As an archipelagic state, 70% of the Indonesian terri­
tory is covered by water masses, both marine and fresh 
water. On the inland water side, there are nearly 
1.4 x 106 ha of open waters (natural lakes, rivers, reser­
voirs, etc.). Aside from this, there are about 5.0 x 104 ha 
of freshwater aquaculture ponds and 1.9 x 105 ha 
brackish-water ponds. Open waters have a potential 
production of 6.9 x 105 t/year, whereas freshwater 
aquaculture and brackish-water ponds respectively 
produced 2.2 x 105 t and 1.03 x 105 tin 1981. Total fish 
production in 1981 was 1.869 x 106 t, and, of this, 
4.8 x 105 t came from inland fisheries, or 25. 7% of the 
whole production. These figures show that the role 
played by inland fisheries in Indonesia is outstanding. 

With a population of 150 million, the yearly per­
person consumption of fish (12.4 kg) is far below the 
projected target (22.5 kg). Thus, Indonesia is working 
to increase fish production as well as consumption as 
one of the main objectives in the first to the current 
(third) 5-year development plan. 

All reasonable efforts will be exerted to achieve a 
higher fish production, both intensive and extensive, in 
both marine and inland-water fisheries. Particularly in 
aquaculture, considerable efforts are under way to 
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improve cultivation and breeding procedures and to 
introduce new techniques and methods. 

A rapid development in aquaculture could be 
achieved if one could guarantee that the fish were free of 
disease and other harmful organisms. In Indonesia, 
there have been numerous cases, in which imported 
living organisms have inflicted or have been suspected 
of causing serious harm to freshwater and cultured fish; 
for example, 

• Lernaea parasites caused tremendous losses in 
cultured fish; in 1970, in Java alone, 30% of fry 
production of common and Java carp died. Sim­
ilar losses also occurred in north Sumatra in 1971; 

• In late 1980, an unprecedented outbreak of bacte­
rial disease occurred in west Java, causing the 
deaths of 125 t of common carp, and infection in 
nearly 500 t. Later, a thorough examination indi­
cated that this disease was caused by Aeromonas 
sp. and Pseudomonas sp. 

• More recently, piranha and electric eel were dis­
covered in aquaria and are believed to have been 
brought from abroad by someone who did not 
know the danger involved ifthe fish were released 
into open waters. 

These cases show that, in the past, Indonesia has 
lacked controls on internal and international transpor­
tation of live fish. It is well accepted that the most 
effective means of controlling the spread of fish diseases 
is quarantine. Given the potential of the country's 
inland fisheries, which must be protected, and the ever­
present threat from fish parasites and diseases (caused 
mainly by the increasing traffic of live fish), Indonesia's 
establishment of a fish-quarantine setup was not only 
inevitable but also long overdue. 

At present, fish quarantine in Indonesia is at a prelim­
inary stage. An agricultural quarantine law, which cov­
ers plants, animals, and fish, has been proposed by the 
government to be endorsed by Parliament. This law is a 
prerequisite for proper quarantine measures, although 
fish quarantine has been performed in six major ports 
of entry since 1975, executed by provincial fisheries 
services and supervised by the Directorate General of 
Fisheries. 

Concomitant with the proposed agricultural quaran­
tine law, the Directorate General of Fisheries took sev­
eral steps, all intended to improve quarantine measures, 
i.e.: 
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• Proposing a fish-quarantine organization, which, 
unlike the present scheme, would be a single 
national body responsible for fish quarantine; 

• Completing a fish-quarantine manual, to be used 
by quarantine personnel in their routines; 

• Providing fish-quarantine stations with labora­
tory equipment and other facilities; and 

• Providing fish-quarantine training to personnel. 
It seems to me that an ideal quarantine system 

requires many things, and establishing the ideal would 
be time-consuming. 

It is of great interest to me that this workshop, 
attended by representatives of neighbouring countries, 
could produce results to be used not only by Indonesia 
but also by other participating countries, and I do hope 
that, through this workshop, all the countries can coop­
erate more closely, especially with regard to fish qua­
rantine. 

Again, at this special occasion, it is my pleasure to 
wish all of you successful discussions, and I hope that 
you will enjoy your short stay in metropolitan Jakarta. 
Herewith, I officially declare the workshop open. 

M. UNAR, AGENCY FOR AGRICULTURAL RESEARCH AND DEVELOPMENT (AARD), 

JAKARTA, INDONESIA 

On behalf of the Director General of AARD, first of 
all I would like to express my warmest welcome and 
deepest appreciation, particularly, to my colleagues 
from the Asean member countries, the lJ K, Australia, 
and international agencies for their participation in this 
fish-quarantine workshop. 

Indonesia is very happy to have you here, though 
only for a very short period, to discuss problems related 
to fish quarantine - a subject of worldwide importance 
because of the accelerated international traffic of 
imports and exports of live animals. 

As fish has long been a cheap animal protein for food 
for Indonesia's people, development of aquaculture has 
been given high priority. Aside from the existing 
1.8 x 105 ha of tambaks, 4.0 x 104 ha of freshwater 
ponds, 8.0 x 104 ha of fish culture in paddy fields, and 
about 11 ha of cage culture, Indonesia has about 
3.6 x 106 ha of mangrove swamps, 4.5 x 106 ha of irri­
gated paddy fields, 13. 7 x 106 ha of open waters, and 
6.1 x 10 4 km of coastline that can be used for the 
industry. 

Despite this great area with potential for develop­
ment of the industry, aquaculture production has 
remained low. Although some intensive culture systems 
have high production potentials, these are exceptions. 
Several constraints that might be responsible for the 
low production include seed-supply shortages, environ­
mental stress, disease agents, etc. 

During the last few years, fish businesses, especially 
in ornamental fish and in fish seed, in Indonesia have 
increased markedly. Consequently, the traffic of live 
fish both intra- and internationally has grown, with 
concomitant risks of disease introduction and spread. 

In 1970, an epizootic of Lernaea cyprinacea, which 
was accidentally introduced into Indonesia from 
Japan, caused heavy losses in the production of fresh­
water fish fry of common carp, java puntius, giant 
gouramy, etc. A total loss of 1.48 billion fry, valued at 
7.4 billion rupiahs occurred during the epizootic. This 
was only one incident that prompted the development 
of control measures under the fish-parasites research 
project supported by IDRC. During the project, a 

79 

number of new myxosporidian parasites, which caused 
serious fish kills of common carp seed, were detected. 

Again in 1980, a disease outbreak occurred in west 
Java, which killed 125 t of fish, including 30% of the 
existing brood stock of common carp. An estimated 
total loss of 30 billion rupiahs occurred in 2.3 months. 
Although fish mortalities caused by the disease have 
decreased, the disease is now established in the country 
and, since 1981, has also been responsible for mortali­
ties among catfish. Great efforts were made to suppress 
the disease outbreak through a national program in 
which AAR D was made responsible for the study of the 
mode and behaviour of the disease, aspects of diagno­
sis, therapy, etc. As a result, a number of techniques of 
control were encouraged, for which only 25 million 
rupiahs were spent. 

There are many dangerous fish-disease agents that 
have not been found in Indonesia and that are serious 
threats to the fishery.resources, especially as the quan­
tity and the frequency of imports of several species are 
increasing considerably. 

Therefore, positive steps to prevent the introduction 
of such disease agents have been taken with the estab­
lishment of a fish-quarantine service in the main ports 
of entry. In 1980, AARD implemented the Post-of­
Entry Quarantine Service in Jakarta to pioneer and 
support the quarantine service, which is under the 
Directorate General of Fisheries. 

From this meeting, the Indonesian government is 
expecting in-depth discussions and exchange of ideas 
and experiences to provide important input to the 
implementation of a sound and good fish-quarantine 
system. May this seminar produce positive and appli­
cable suggestions and recommendations. To the Inter­
national Development Research Centre and the 
FAO / lJ N DPS outh China Sea Fisheries Coordinating 
Program, I wish to express my appreciation and grati­
tude for sponsorship of this meeting. I am confident 
that the result will benefit aquaculture development in 
this region, especially in Indonesia. I would like also to 
express my gratitude to the local organizing committee 
for the efforts made to make this seminar successful. 
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