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THE RECORD OF DISCUSSTONS

BETWELN
TUE JAPANESE TMPLEMENTATION SURVEY TEAM
AND

THE AUTHORITTES CONCERNED OF THI GOVERNMENT OF
THE REPUBLIC OF INDONESTA
OM THE JAPANESE TECHN1CAL GOOPERATION
: : 'O
RESEARCH AND DEVELOPMENT FOR TIHE MULVYISPECLES NATCHURY PROJECT

The Japanese lmplementation Survey Team (hereinafter referred to as "the
Tean”) organized by the Japan International Cooperation Agency (hereinaflter
referred to as "JICA™) and headed by Mr. Vasubo Tadokoro, visited the Republic
of Indonesia from February 13 to February 22, 1994 for the purpose of working
out the details of Lhe technical cooperation program concerning Research
and Development for the Multispecies Hatchery Project in the Republic of

Indonesia.

During its stay in the Republic of Indonesia, the Tean exchanged
views and had a series of discussions with the Indonesian authorities
concerncd in respect of the desirable measures Lo be taken by both Government

for the successful implementation of the above-mentioned Project.
As a result of the discussions, Lhe Team and the Indonesian authorities

cancerned agreed to recommend to their respective Governments the matters

referred to in the document attached hereto.

Jakarta, February 185, 1904

" T BB,

-
Me. Yasuho Tadokoro. Dr. Faisal Kasryuo
Leader, Implementalion burvey . Direclor General,
Tean, Japan Internalional Agency for Agricultural Research
Cooperation Agency, and Developnenlt,
Japan The Republic of Indonesia



I.

1.

%’ TIE ATTACHED DOCUMENT
COOPERATION BETWEEN BOTH GOVERNNENTS

The Government of the Republic of Indonesia will implement Research
and Developnent for the Multispecies Hatchery Project ( hereinafter

referred to as "the Project” ) in cooperation with the Government of Japan.

The Project will be implemented in accordance with the Master Plan which

is given in Annex 1.

. MEASURES TO BE TAKEN BY THE GOVERNMENT OF JAPAN

1.

In accordance with the laws and regulations in force in Japan, the
Government of Japan will take, at its own expense, the following
measures through JICA according to the normal procedures under the

Colombo Plan Technical Cooperation Scheme.

DISPATCH OF JAPANESE EXPERTS

The Government of Japan will provide the services of the Japanese

experts as listed in Annex II.

PROVISION OF MACHINERY AND EQUIPMENT

The Government of Japan will provide such machinery, equipment and other
naterials (hereinafter referred to as "the Fquipment”) necessary for the
implementation of the Project as listed in Annex Nl.  The Equipment will
become the property of the Governmeht af the Republic of Indonesia upon
being delivered C.I.F. to the Indonesian authorities concerned at the

ports and/or airports of disembarkation.
TRAINING OF INDONESIAN PERSONNEL IN JAPAN

The Government of Japan will receive the Indonesian personnel connected

with the Project for technical training in Japan.



0I.- MFASURES TO BE TAKEN BY THE GOVERNMENT OF THE REPUBLIC OF INDONESTA

The Government of the Republic of Indonesia will take necessary measures
to ensure that the self-reliant operation of the Project will be
custained during and after the period of Japanese technical cooperation,
through the full and active involvement in the Project by all related

authorities, beneficiary groups and institutions.

The Government of the Republic of Indonesia will ensure that the
technologies and knowledge acquired by the Indonesian as a result
of the Japanese technical cooperation will contribute to the economic

and social development of the Republic of Indonesia.

The Government of the Republic of Indonesia will grant in the Republic
of Indonesia, privileges, exemptions and benefits to the Japanese experts

referred to in I - 1 above and their families no less favorable than

those accorded to experts of third countries working in the Republic of

Indonesia under the Colombo Plan Technical Cooperation Schene.

The Government of the Republic of Indonesia will ensure that the
Equipment referred to. in I - 2 above and the Equipment that was
provided during the previous Project ( Strengthening the research and
development of coastal aguaculture project, ATA-379 ) will be utilized
effectively for the implementation of the Project in consultation with

the Japanese experts referred to in AnnexIl.

The Government of the Republic of Indonesia will take necessary measures
to ensure that the knowledge and cxperience acquired: by the Indonesian
personnel from technical training in Japan will be utilized effectively

in the implementation of the Project.

In accordance with the laws and regulations in force in. the Republic of
Indonesia, the Government of the Republic of Indonesia will take

necessary measures to provide at its own expense :

(1) Services of the Indonesian counterpart personnel and adninistrative

persoanc! as listed in Annex IV ;

(2) Land, buildings and facilities as lisled in Annex V ;



(3) Supply or replacement of machinery, eqguipment, insbruments, vehicles,

tools, spare parts and any olher materials necessary for the
implenentation of Lhe Project other Lhan the Equipment provided through

JICA under I - 2 above ;

(4) Means of transport and travel allowances for the Japanese experls for

official travel within the Republic of Indonesia ;

{(5) Suitably furnished arcconmnodation for the Japanese experts and their

-

@ "

fanilies ;

In accordance with the laws and rcgulations in force in the Republic of

Indonesia, the Governmeant of the Republic of Indonesia will take

necessary measures to meet

(1) Expenses necessary for the Lransportation within the Republic of

Indonesia of the FEaquipment referred to in I - 2 above as well as for

the installation, operation and mainlenance thereofl ;

{(2) Customs duties, internal taxes and any other charges, inposed in the

Republic of Indunesia on the Equipment referred to in I - 2 above ;

{3) Running expenses necessary for the inplenentation of the Project.

IV. ADMINISTRATION OF THE PROJECT

1. Director of the Central Research Tnstitute for Fisheries{ hereinafter
referred to as "CRIFI" ), as the Project Director, will hear overall
respansibility for the administration and implementation of the Prodect.

2. Head of the Gondol Research Station of CRTFI, as the Project Manager,
will be responsible for the managerial and btechnical malters of the
Project.

3. The Japanesc Team Leader (Chiefl Advisor) will provide necessary

recommnendations and advice to the Project Directur and the Projoct

Manager on any matlers pertaining to the implementation of the Project,



4. The Japancse experts will give necessary technical guidance and advice
to the Tndonesian counterpart personnel on technical matters pertaining

o the implementation of the Project.

5. For the effective and successful implementation of technical cooperation
for the Project, a Joint Coordinating Conmnittee will be established

whose functions and composition are described in Annex VI.

JOINT-EVALUATION

Evaluation of the Project will be conducled jointly by the two Governnments
through JICA and the Indonesian authorities concerned, (at the middle and)

during the last six months of the cooperation term in order to examine

the level of achievement.

CLATMS AGAINST JAPANESE EXPERTS

The Government of the Republic of Indonesia undertakes to bear clains,
if any arises, against the Japanese ¢xperts engaged in technical
cooperation Tor the Project resulting from, occurring in the course of,
or otherwise connected with the discharge of their official functions
in the Republic of Indonesia except for those arising from the willful

misconduct or gross negligence of the Japanese experts.

MUTUAL CONSULTATION

There will be mutuwal consultation between the two Governments on any

pajor issues arising from, or in connection with this Attached Document.
TERM OF COOPERATION

The duration of the technical cooperation for the Project under this

Attached Document will be five (5) years from 2nd. April, 1994,



ANNEY T. MASTER PLAN

1.

(1)

2.

(1)

—
oo
~—

Objective of the Project
Overall Goal

Seed production btechnigucs for several species ( multispecies hatchery
technology ) that can be nade to suit differenl arcas and condilions
are to be initiated and disseminated by the Indonesian people and thus

seed production and the supply of valuable species are to be stabilized.
Project Purpose

To strengthen the capability of the Gondol Research Station,

Qutputs and Activities of the Project

Methods of seed production techniques suitable for various species

of fish and prawn are to he developed through the following activities;

a. developing several fish fry production techniques.
b. improving the methods for pond-reared tiger prawn spawners production
and hardy larvae production.

c. investigating several areas for the seleclion of the target species.

Knowledge of extension workers regarding seed production techniques

is enhanced through the following activities;

a. making a plan for the effective extension of already developed
techniques.

b, transferring the seed production technigues developed in the
Project to the extension planning counterparts

c. conducting lrainings of Lhe extension workers.

d. holding seninars and workshops for the dissemination of the resultls

obtained through the research activilies.



(3) The mechanisms involved in outbreaks of fish and prawn -diseases are

to be well understood and prevention methods for these diseases are
to be improved through the following activity;

a. studying and developing diagnostic, prevention and control techniques

for fish and prawn diseases.



ANNEX 1T JAPANESE EXPERTS

1. Team Leader

2. Project Coordinator

3. Long-term Experts in the field of :
(1) Fish seed production
(2) Prawn seed produclion
(3) Disease control

(4) Extension planning

Note : 1. Total number of the Japanese long-term cxperts listed 1,2

and 3 above will be about six (6).

2. Short-ternm experts will be dispatched when the need arises.



ANNBEX T LIST OF MACHINERY AND EQUIPNENT

1. Equipment, machinery and materials necessary for research.into fish
and prawn sced produclion

2. Dooks and other necessary printed matters

3. Vehicles

4, Other equipnment, machinery and materials necessary for the

implementation of the Project



ANNEX TV LIST OF INDONESIAN COUNTERPART AND ADMINISTRATIVE PERSONNEL

1. Director of the Project { Director of CRIFI)

2. Manager of the Project ( Head of the Gondol Research Station of CRIFI )

3. Counterpart personnel for the Japanese experts in ANNEX 1L

4. Administrative personnel including secretary, typists and clerks

5. Car drivers, watchmen, workers, etc.




ANNEX V LIST OF LAND, BUTLDTNGS AND FACTLITIES

1. lLand

Land of Gondol Research Station of CRTEI
2. Facilities

(1) O0ffice room for each Japanese expert
(2) Meeting roon

(3) Laboratories

(4) Library

(5) Storage houses and workshop

(B) Guest Houge and Dornitory

(7} Other facilities necessary for the inplementation of the Project.



“

ANNEX VI THE JOINT COORDINATING COMMITTEE

1. Functions

The Joint Coordinating Committee meeting will be held at least once a

year and whenever the need arises, and work :

(1) To formulate the annual working plan of the Project in line with the

framework of the Record of Discussions :

(2) To review the overall progress of the technical cooperation
program as well as the achievements of the above mentioned annual

working plan :

(3) To review and exchange views on major issues arising from or in

connection with the Project.

. 2. Composition

(1) Chairman : Director General, Agency for Agricultural Research and

Development ( hereinafter referred to as "AARD" ).

(2) Menmbers

a. Indonesian side :

- Representative of the Ministry of Agriculture

- Representative of AARD

- Representative of Badan Perencanaan Pembangunan Nasional

- Representative of Sekretariat Kabinet

- Director of CRIFI

- Director of the Research Institute for Coastal Aquaculture
- lHead of the Gondol Research Station of CRIFI

- Head of provincial fisheries office, Bali and Kast Java

- Counterpart personnel assigned Lo the Projsct

- Representative(s) of other related organization(s) if necessary



b. Japanese side :

- Team Leader

- Project Coordinator

- Experts assigned to the Project

- Resident Representative of JICA in the Republic of Indonesia

-~ Qther personnel concerned, to be dispatched by JICA, if necessary

Note : Official(s) of the Embassy of Japan may attend the meeting

of the Joint Coordinating Committee as observer(s).






TSI






TENTATIVE SCHEDULE OF IMPLEMENTATION
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
FOR RESEARCH AND DEVELOPMENT FOR THE MULTISPECIES HATCHERY
IN :
THE REPUBLIC OF INDONESIA

The Consultation Survey Team (hereinafter referred to as "the Team"), organized by Japan
International Cooperation Agency (hereinafter referred to as "JICA") and headed by Mr. Keigo
Maruyama, visited the Republic of Indonesia from September 4 to 17, 1994, for the purpose of
formulating, jointly with Indonesia authorities concerned, the Tentative Schedule of Implementation
{April 1994 - April 1999) concerning the Japanese Technical Cooperation Project.

As a result of the discussion, both sides have formulated the Tentative Schedule of
implementation as annexed hereto. This has been formulated in connection with the attached
documents of the Record of Discussions of the Research and Development for the Multispecies
Hatchery Project (hereinafter referred to as "the Project”) signed on February 19, 1994, between JICA
and Indonesian authorities concerned, on condition that the necessary budget will be allocated for the
implementation of the Project and the schedule is subject to change within the framework of the
Record of Discussions when necessity arises in course of the Implementation of the Project.

September 13, 1994

oo B :

Mr. Keigo Maruyama, Dr. Fuad Cholik,

Leader, Consultation Survey Team Director, Central Research Institute for
Japan International Cooperation Fisheries

Agency



TENTATIVE SCHEDULE OF IMPLEMENTATION

Project acitivities
Research activities and practical training to the counterparts in the following fields

Categories/year 1994 1995 1996 1997 1998 1999

. Diseases control —

. Fish seed production

. Prawn seed production

. Extension planning




Il Japanese contribution

Categories/yeat

1994

1995

1996 1997

19928

1999

‘ 1. Dispatch of experts
1.1.  Longrterm
a. Teaﬁ Leader
b. Coordinator

c. Fish seed
production

d. Prawn seed
production

e. Diseases control
f. Extension planning
1.2.  Short-term experts

2. Counterpart training in
Japan

3. Provision of machine
and equipment

4. Dispatch of survey
mission

5. Construction work

|

{ when necessity arises )

{ a few persons every years }

|

{ When necessity arises )

( model hatchery )




1.

Indonesian contribution

Categories/year

1994

1995

1996

1997

1998

1999

1.

2.

1.1,

1.2.

Counterparts in the

following fields

For long-term
experts

a. Team Leader
b. Coordinator

c. Fish seed
production

d. Prawn seed
production

e. Diseases control

f. Extension planning

For short-term
experts

Administrative
personnel

Land and facilities

Expenses for

implementation of the

project

Tentative schedule of the Joint-Committee

Categories/year

1894

1995

1996

1997

1998

1999

(2)

Final evaluation

(1) Midterm evaluation -

K




Annex 2

SCHEDULE OF ACTIVITIES OF THE PROJECT

CALENDER YEAR

1994

1995

1086

1997

1988

1999

FISCAL YEAR

1994

1995

1986

1997

1998

1. Fish seed production
1.Broodstock development
2.Food and feed development
3.Larval and jevenile rearing
4, Dissemination of technology

II. Prawn seed production
1.Broodstock improvement
2.Larval and juvenile rearing
3.Dissemination of technology

III. Diseases control

.Field survey

.Improvement of diagnostic techniques
.Prevention of diseases

;Measure for infectious diseases
.Dissemination ¢f technology

[ 2 IS IS I G

IV. Extension planning
1.Survey of present situation
2.Dissemination of technology













THE MINUTES OF DISCUSSIONS

CONCERNING
THE TECHNICAL COOPERATION

‘ FOR
RESEARCH AND DEVELOPMENT FOR THE MULTISPECIES HATCHERY
{ATA-379)

AT
THE 157 JOINT-COMMITTEE HELD ON SEPTEMBER 13,1994

The Consultation Survey Team (hereinafter referred to as "the Team"), organized by Japan
International Cooperation Agency (hereinafter referred to as "JICA") and headed by Mr. Keigo
Maruyama, Head, Goto station, Japan Sea Farming Association, Japan, visited Indonesia from
September 4 to 17, 1994, for the purposes of working out a detailed Japan - Indonesia cooperative
implementation (April 1994 - April 1999} concerning Research and Development for the Multispecies
Hatchery Project (ATA-379) in the Republic of Indonesia (hereinafter referred to as "the Project”).

During its in stay the Republic of Indonesia the Team exchanged views and had a series of
discussions with the Indonesian authorities concerned with regard to the above mentioned plan and
the desirable measures to be taken by the Governments of both Japan and the Republic of Indonesia
for further successful impiementation of the Project in accordance with the Record of Discussion
{(hereinafter to as "the R/D") signed on February 19, 1994,

The 1st Joint-Committee was also held during its stay in the Republic of Indonesia at the Central
Research Institute for Fisheries in Jakarta in accordance with Article IV {Administration of the Project)
of the R/D for the purpose of formulating an implementation plan (April 1994 - April 1999) of the
Project and dealing with specific matters concerned with the implementation of the Project.

As a result of the discussions at the Joint-Committee, the Japanese and Indonesian sides,

composed of such members (including, those of the Consultation Survey Team) as a participants list
attached hereto, made the following minutes of discussions which is attached hereto as Appendix.

September 13, 1994

N

) b=y B — 3R
)

A

Mr. Koichiro Okazaki, Dr. Fuad Cholik,
Resident Representative - Chairman, on behalf of the Director
JICA Indonesia Office General of the Agency for
Agricultural Research and
Development
- . Project Director, ATA-379

Mr. Hideo Mochizuki, Dr. Kéut Sugama,
Team Leader, ATA=378 on behalf of the Project Manager,
ATA-379



IMPLEMENTATION PLAN OF RESEARCH AND DEVELOPMENT
FOR THE MULTISPECIES HATCHERY PROJECT
(ATA-379)

This Technical Cooperation Project is newly implemented at the Gondol Research Station
of Central Research Institute for Fisheries (CRIFI), Agency for Agricultural Research and
Development (AARD), in accordance with the Record of Discussion, signed by Japan
International Cooperation Agency (JICA) and Director of General of AARD on February 19,
1994. This project is expected to strengthen the activities of R & D on seed production technique
for several species of fish and prawn and related items to contribute to-the development of
aquaculture in the Republic of Indonesia.

This project will performed through three activities, namely, provision of machinery and
equipment necessary for research work, training of Indonesian counterparts in Japan and technical
assistance by Japanese experts, both long term and short term.

Through a series of discussion with Indonesian counterparts and Japanese experts, the
following Research and Dissemination Program will be conducted within the frame work of the
Record of Discussion. Research work plan of the two years for the period in 1994-1995 fiscal
year is also shown in attached sheets.

1. Fish seed production
1. Broodstock development

A . Facility installation
a. Construction of broodstock and spawning tanks
b. Construction of floating net-cages
c. Management of the tanks and the floating net-cages

B : Collection and rearing of spawners
a. Collection and transport of target species
b. Water quality management and disease control
c. Study of optimum feeding scheme

C : Maruration technique development
a. Induced maturation manipulation
(environmental, hormonal and/or nutritional)
b. Sex reversal



2. Food and feed development

A

Natural food culture technique development

a. Mass-culture and preservation of Nannochloropsis

b. Infroduction and maintenance and application of diatom species
c. Establishment of rotifer mass-culture

d. Isolation and culture of local species as food

Artificial feed development

a. Nutritional analysis and fortification of larval food
b. Nutritional requirement of larvae

c. Larval feed development

d. Maturation feed development

3. Larval and juvenile rearing

A

Installation of larval and juvenile rearing facilities
a. Design and construction of hatchery
b. Cosntruction of floating net-cage

Larval rearing technique development
a. Feeding scheme development

b. Water quality management

c. Stocking density manipulation

d. Disease control

Nursing technique development
a. Feeding scheme development
b. Water quality management

c. Stocking density manipulation

4. Dissemination of technology

A

Application of developed technology
a. Optimization of the developed technique
b. Conterpart training

Dissemination of research output
a. Manual publication

b. Holding seminar/workshop

c. Writing scientific paper



IL.  Prawn seed production
1. Broodstock improvement

A : Spawner rearing in ponds
a. Rearing in ponds, tanks or net-cages
b. Artificial feed for growth promotion

B : Maturation and spawning control
a. Manipulation of maturation
b. Promotion of spawning
c. Artificial feed for maturation

C : Genetics
a. Selective breeding
b. Hybridization between selected strains
¢. Evaluation of the heritability

2. Larval and juvenile rearing

A : Technology of seed production
a. Control of water quality
b. Enrichment of live food
c. Improvement of artificial feed

B : Nursery technology development
a. Growth promotion technology
b. Harvesting method
¢. Transporting method
d. Strengthened seed

3. Dissemination of technology

A : Application of developed technology
a. Optimization of developed technique
b. Counterpart training

B : Dissemination of research output
a. Manual publication
b. Holding seminar/workshop
c. Writing scientific paper

A,BZ__



III. Diseases
1. Field survey
A : Information on epizootics in fish and prawn
B : Establishment of isolation and culture techniques in field
2. Improvement of diagnostic techniques
A : Identification of diagnostic techniques
a. Biological and biochemical characteristics (bacteria)

b. Morphological characteristics (fungi, parasites)

B : Introduction of fapid diagnosis
Diagnosis of bacterial diseases by immunological techniques

C : Hispathology
a. Fixation of diseased fish and prawn
b. Detection of causative agents by special stain methods

3. Prevention of diseases
A : Studies of diseases due to environmental factors
a. Water quality
b. Density
B : Studies on nutritional diseases
a. Deficiency of vitamins
b. Oxidative rancidity or peroxidative lipid intoxication of foods
4. Measure for infections diseases of fish and prawn
A : Treatments
a. Artificial experiments
b. Basic studies for vaccine
5. Dissemination of technology
A : Application of developed techniques

a. Optimization of developed technique
b. Counterpart training

__634



B : Dissemination of the study results
a. Manual, publication
b. Holding seminar/workshop
c. Writing scientific paper

IV. Extension planning

1. Survey of present situation
Investigation of present situation
a. Analysis of economic and techniques in the existing hatcheries
(milkfish backyard hatcheries and others)
b. Market research on valuable species

2. Extension of technology
A ¢ Training for the extension staff on
a. Fish seed production (milkfish, groupers)
b. Prawn seed production (penaeid prawns)
c. Diseases control
B : Verification study of MSH
C : Dissemination of the study results

a. Manuals, newsletter, phamplets, etc.
b. Seminar/workshop



IMPLEMENTATION PLAN FOR THE FIRST TWO YEARS
(FISCAL YEAR OF 1994 - 1995)

It has passed 5 months since we started the new Project, Research and Development for
the Multispecies Hatchery, in April this year at the same site where the previous shrimp culture
Project had been carried out. The main purpose of previous Project was to improve the existing
prawn seed production and to enhance the function of Gondol Research Station. The target
species was then limited to prawn.

On the other hand, the purpose of the new Project is to develop and disseminate the seed
production techniques for several species of fish and prawn and to strengthen the capability of
Gondol Research Station, so that both research and project activities would be more expanded.

A. RESEARCH ACTIVITIES

1. Fish seed production
(1) Broodstock development

A : Field and market survey
a. Sampling of target species to study their reproductive biology as well as
their life histories
b. Gathering statistical data that may show the market capacity and the value
- of target species

B : Spawner collection
Collection of spawners from :
a. Fishermen’s catch
b. The other CRIFI stations

C : Maturation and spawning
a. Nutritional studies on Chanos chanos and groupers to effectively mature
them and to obtain quality eggs
b. Hormonal treatinent on spawners

(2) Larval food culture
A : Culture of Nannochloropsis
a. Studies on the quality and stable supply (fertilization, light intensity, water

temperature, etc.)
b. Experiments on the concentration and preservation in a cold storage



B : Culture of diatom
a. Screening of diatom species
b. Mass-culture experiment of diatoms

C : Culture of rotifers
a. Collection and screening of small-sized rotifers
b. Mass-culture of rotifers

D : Culture of copepods
a. Seed collection of copepods
b. Development of mass-culture technique

(3) Larval rearing

A : Feeding technique
a. Initial feeding technique
b. Live food enrichment
c. Artificial feed development

B : Cannibalism prevention
Experiments on:
a. Optimum feeding scheme
b. Grading
c. Stocking manipulation

 (4) Juvenile rearing

A : Floating net-cage
a. Construction of floating net-cages
b. Rearing experiment in the cage

B : Fishpond nursery
a. Nursery experiment in the earthen ponds
b. Development of nursing techniques

(5) Model hatchery

A : Construction of model hatchery
a. Site selection
b. Design and layout
c. Construction works

B : Trial production of groupers

a. Epinephelus spp.
b. Plectropomus spp.



II.  Prawn seed production
(1) Spawner production
A : Spawner rearing in ponds
a. Study of environmental condition and environmental control

b. Experiment of the spawner production in pond (depth, bottom condition,
etc.)

B : Spawner rearing in tank or net cages
a. Feed experiment
b. Environmental control
(2) Maturation and spawning control
A : Maturation control
a. Environment
b. Eye stalk ablation and hormone control
c. Artificial feed for maturation
B : Promotion of spawning
a. Environment
b. Eye stalk ablation and hormone control
(3) Genetics .
A : Selective breeding
a. Selection of faster growth seed for spawner

b. Selection of fertile spawner

B : Heritability of strains

(4) Larval and juvenile rearing
A : Nutritional improvement of Artemia
B : Collection and culture of suitable species of phytoplankton

C : Improvement of artificial feed



III. Diseases control

(1)

)

(3)

Field survey

A : Investigation in the field
a. Survey for diseases occurrence
b. Sampling of diseased prawn or fish

Diagnosis at fish and prawn farms
(viruses, bacteria, fungi, parasites)

A : Development of diagnostic method
a. Clinical signs
b. Squash preparation
c. Histopathology

B : Development of quick diagnostic method
Immunological technique

Treatment

A : Pathogenicity test
a. Bath
b. Injection

B : Drug sensitivity test
a. Disc method
b. Dilution method

C : Test for artificial treatment
a. Bath
b. Oral

D : Test for medical treatment
a. Bath
b. Oral

E : Biological control
Prevention of vibriosis by using :
a. Phytoplankton
b. Vaccine
c. Bacteria



IV. Extension

(1) Research on valuable species
Data collection on production in quantity/value by species (including market)

(2) Research on the present state of hatcheries

a. Questionaires on milkfish bakcyard hatcheries
b. Data collection on other hatcheries

(3) Training for the extension staff

a. Fish seed production
b. Prawn seed production
c. Diseases control

(4) Milkfish backyard hatchery
a. Technical and economical analyses of present operation on the hatcheries
b. Experiment to improve practical operation
c. Consultation for the existing hatcheries

(5) Dissemination of study results
Newsletter, phamplets, etc.

B. PROJECT ACTIVITIES

In addition to the research activities, we are planning to conduct the following items as the
project activities:

1). Construction of Model Multispecies Hatchery

2).  Construction of Milkfish Backyard Hatchery

3). Construction of net-cages

4).  Construction of nursery ponds

5). Reinforcement of the library of Gondol Research Station
6). Publication of research papers

7). Seminars by long and short term experts of JICA



Annex 2

WORKING SCHEDULE FOR RESEARCH AND DEVELOPMENT FOR THE MULTISPECIES HATCHERY PROJECT (FISCAL YEAR 1994/1995)

Month

Ttem

1994

1985

]

9 110 11

12

8

9

10:11012i1 2 .3

I. Fish seed production % 2 é
1. Broodstock development E E E
2, Larval food culture i ;
3. Larval rearing é : ;
4. Juvenile rearing E Z
5. Model hatchery : : :
IT. Prawn seed production i ; | % 5
1. Spawner production E ; i : i i
2. Maturation and spawning control ; : i i
3. Genetics e ; é
4. Larval and juvenile rearing é é ; ;
ITI. Diseases control é %
1. Field survey : é
2. Diagnosis i E E
3. Treatment ; i :
IV. Extension planning % E ?
1. Research on valuable species i Z :
2. Research on the present state of é ; ;
hatcheries E i :
3. Training for dissemination staff % i f
4. Milkfish backyard hatchery | ; § ;
5. Dissemination of study results ; | § X ; —
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PROGRESS REPORT

RESEARCH AND DEVELOPMENT
FOR THE MULTISPECIES HATCHERY
(ATA-379)

April to September 1994

1. INTRODUCTION

1.1. Background

The aquaculture in Indonesia is expected to be one of the most important
industries on the National Plan for Development. The prawn culture has become the
biggest fishery industry contributing to foreign currency earnings.

There are 142 prawn hatcheries between Surabaya and Banyuwangi in East
Jawa. However they are suffering badly from low prices due to low demand caused
by the diseases of prawn cultured in ponds. The idea of the Multispecies Hatchery
was generated in order to relieve those hatcheries suffering from operational loss. It
is the Hatchery in which various species of fish seed are produced according to high
market prices and each spawning season throughout the year. It may be effective like
vegetable farming in preventing the continuation of fish and shrimp diseases. It
should also be able to make up for lack of wild fry of groupers the demand of which
having increased in floating cage culture according with increases of groupers cultured
in floating cages in the near future. ‘

The hatcheries in Indonesia, at present, are producing fry of a single species.
Prawn hatcheries are producing fry of black tiger prawn, Penaeus monodon, and the
backyard hatcheries are producing fry of milkfish, Chanos chanos. Those single
species hatcheries, once the market collapses, can not survive under unexpected
changes in the socio-economic environment. To tolerate these kinds of changes, the
hatchery should be able to produce seeds of several species with market value. This
project is established to research and to develop the techniqgue with which the seeds
of several kinds of species can be produced in a single hatchery. Hence the project is
called the Multispecies Hatchery Project.



1.2.

1.3.

1.4.

L.ocation

Duration

Master Plan

Gondol Research Station of Central Research Institute for Fisheries
(here in after referred to as "Gondol Research Station”)

April 1994 to April 1999 (5 years)

1.4.1. Objective of the project

(1)

(2)

Overall Goal :

Seed production techniques for several species {(multispecies
hatchery technology) that can be made to suit different areas and
conditions are to be initiated -and disseminated by the Indonesian
people and thus seed production and the supply of valuable species
are to be stabilized.

Project Purpose

To strengthen the capability of the Gondol Research Station.

1.4.2. Outputs and Activities of the Project

(1)

(2).

Methods of seed production techniques suitable for various species
of fish and prawn are to be developed through the following
activities;

a. developing several fish fry production techniques.

b. improving the methods for pond-reared tiger prawn spawners
production and hardy larvae production .

c. investigating several areas for the selection of the target
species. :

Knowledge of extension workers regarding seed production

techniques is enhanced through the following activities ;

a. making a plan for the effective extension of already developed

' techniques.

b. transferring the seed production techniques developed in the
Project to the extension planning counterparts.

¢. conducting trainings of the extension workers

d. holding seminars and workshops for the dissemination of the
results obtained through the research activities.



2.1.

2.2.

(3). The mechanisms involved in outbreaks of fish and prawn diseases
are to be well understood and prevention methods for these
diseases are to be improved through the following activity;

a. studying and developing diagnostic, prevention and control
techniques for fish and prawn diseases.

1.5. Organization of the project
See Annex 1.

DISPATCH OF EXPERT MISSION

Long-term Expert

2.1.1.

2.1.2.

2.1.3.

2.1.4.

2.1.5.

Team leader

Mr. Hideo MOCHIZUKI  April 2, 1994 - April 1, 1996
Coordinator

Mr. Etsuo SAITO April 2, 1994 - April 1, 1996
Fish seed production

Dr. Shigeru KUMAGAI April 2, 1994 - April 1, 1996
Prawn seed production

Mr. Seiichi TSUMURA April 2, 1894 - April 1, 1996
Extension planning

Dr. Kenzo UTSUGI July 8, 1994 - July 7, 1996

Short-term Expert

2.2.1.

2.2.2.

2.2.3.

Planning of model hatchery

Mr. Kazuhiko DOI August 1, 1894 - August 16, 1984
Diseases control
Dr. Kishio HATAI August 9, 1994 - September 3, 1994

Fish seed production
Dr. Chikara KITAJIMA August 15, 1994 - September 17, 1994



2.3. Survey mission

2.3.1.

2.3.2.

2.3.3.

Preliminary survey team
Mr. Taira MATSUOKA
Dr. Kishio HATAI

Dr. Hiroshi KOHNO

Mr. Toshio ITOH

Mr. Kunihiro NAKASONE
Long term surveyor

Mr. Hideo MOCHIZUKI
Mr. Etsuo SAITO
Consultation survey team (TSl)
Mr. Keigo MARUYAMA
Dr. Kishio HATAI

Mr. Toshihiko MYQJIN
Dr. Hiroshi KOHNO

Mr. Kunihiro NAKASONE

September 1 - 15, 1993

(Team leader)

(Diseases control)

(Fish seed production)
(Fisheries technical cooperation)
(Coordinator)

November 15, - December 13, 1993
(Fish culture)

(Extension planning)

September 4 - 17, 1994

{Team leader)

(Diseases control)

(Extension planning)

{Fish seed production)
(Coordinator)

3. PROVISION OF MACHINERIES AND EQUIPMENTS

Machinery and equipments provided to the project for the first year are expected
to be approved soon.

(1)

(2)

The equipments purchased in Japan valued at about 9.5 million Yen.

2 pumps, 2 rooter blowers, 2 canvas tanks, 2 quick sand filters
2 diafram blowers, 5 automatic, feeders, etc.

The equipments purchased in Indonesia valued at about 12.8 million Yen.

2 automobiles, 1 cold storage, 2 tanks for transporting fish, and

18 floating net cages

=175



4. COUNTERPARTS TRAINING

4.1. Training in Japan
1). Dr. Achmad Sudradjat

(Project management) July 18 - August 2, 1994
2). Mr. Agus Prijono
(Fish seed production) July 19, 1994 - January 18, 1995

3). Mrs.Isti Koesharyani ‘
(Diseases control) November 1, 1994 - January 31, 1995

5.2. Transfer technology
Since the Project started in this April, although JICA Experts did not well

settle down yet, they have tried to transfer technology through to catch any
chances such as investigation trips, wild fish spawners collection, and repairing
of machineries and equipments which were provided by Japanese government
during the last project.

As long as the implementation plan for 5 years is approved in the first Joint
Committee and the system of research and extension is well organized, transfer
technology will be advanced significantly.

5. PLANNING OF MULTISPECIES MODEL HATCHERY

The site selection and lay-out on Multispecies Model Hatchery were thoroughly
discussed between experts and counterparts.

A shortterm expert, a consultant for planning of model hatchery, was dispatched
from August 1 to 16, 1994,

Experts and counterparts decided the design of model hatchery after enough
discussion with the consultant. A constructor is designing in detail and making a
written estimate.

The contract for the building will be signed with a constructor soon.

The budget for the construction of model hatchery is 20 million Yen.



6. RESEARCH ACTIVITIES

6.1. Fish seed production

6.1.1.

Broodstock development

(1)

(2)

(3)

Screening of target species

Based on the developmental stage in fry production technique,
thirteen (13) species have been selected as possible candidates for
MSH project. The nominated species for the first two years of the
project are milkfish, and some groupers.
Collection of spawners as target species

Collection of Epinephelus fuscoguttatus and Plectropomus
leopardus spawners has been initiated. However, most of the
collected fish died due to parasite infection caused by the lack of
seawater supply. The lack of broodstock tank limits further
collection of other candidate species. Therefore, floating net cages
have to be set up. |
Collection of biological information on the species

JICA Experts have shown the methods with which the
researchers can gather many useful information related to the
biological study of the grouper, Cromileptes altivelis. The
techniques of fish market survey and extracting otolith were
transferred to the counterparts.

6.1.2. Larval food culture

{1

Collection and maintenance of larval food strains

In addition to a kind of S-type rotifer originally cultured at the
station, we now have three strains of rotifers: L-type, S-type and
SS-type. The SS-type rotifer, which is indispensable in the mass
seed production of groupers, was donated from Japan Sea Farming
Association.

._77_._



6.1.3.

(2) Study of present culture system
The present system of rotifer culture at the station was
evaluated. The research is carried out to improve the present
system in order to obtain better gquality rotifers which could
increase the survival rate and improve the performance of milkfish

fry being undertaken at present.

Larval rearing
(1) Observation of backyard hatchery operation
Present survival rate of 20-30% from egg to fry in milkfish
backyard hatcheries is considered to be low. The culture system
‘presently applied among the backyard hatcheries was evaluated in
order to obtain highter survival rate.

6.2. Prawn seed production

6.2.1.

6.2.2.

6.2.3.

Monitoring environmental condition in and around the station

Daily records of environmental conditions in and around the station
are very few. The daily monitoring of .environment conditions around
station has been initiated based on the suggestions of JICA Experts.

Study of plankton and benthic conditions of the pond

The qUalitative and quantitative conditions of the experimental fish
pond in Negara and Pejarakan are monitored to anticipate the unpacking
of intensive culture. The plankton condition in the water was counted
and identified under microscope.

Seed production of Penaeus indicus and Penaeus merguiensis

Due to the recent flood in traditional ponds in East Java, it was very
difficult to obtain cultured spawners of Penaeus monodon. In order to
diversify the commodity, Seed production of Penaeus indicus and
Penaeus merguiensis have been conducted. They will be grown to be
spawners in ponds and tanks.



6.3. Diseases control

6.3.1.

6.3.2.

6.3.3.

6.3.4.

Control of luminescent Vibrio harveyi by using phytoplankton

Four species of phytoplankton Skeletonema, Chaetoceros,
Tetraselmis and Thallasiosira were used in the experiment. The main
purpose of this experiment was to find out the phytoplankton which was
the most capable to suppress the activity of Vibrio harveyiin the rearing
water. The experiment showed the result that Thallasiosira was the
most capable to supp'ress the activity of Vibrio harveyi in the rearing

water.

Control of luminescent Vibrio harveyi by using vaccine

The experiment was conducted to find out the possibility of
Penaeus monodon larvae to develop antibody after vaccinated by Vibrio
harveyi. The experiment is being on going.

Control of luminescent Vibrio harveyi by using bacterium

Some bacteria generally can control the propagation of Vibrio
harveyiin the natural sea water. Various bacteria were isolated from sea
water, larval rearing water, prawn intestine and prawn culture ponds,
and they were challenged with Vibrio harveyi under the laboratory
condition. The main purpose of the experiment was to find out a
bacterium with capability of inhibiting the activity of Vibrio harveyiin the
larval rearing water. The experiment is on going at present.

Services to private shrimp ponds and hatcheries

A lot of private hatchery and shrimp pond owners from East Jawa
and Bali, visited Gondol Research Station with samples of rearing water
and diseased shrimp. The causative agents of the diseases were
examined. As a result, it was demonstrated that the most important
diseases in the hatcheries were vibriosis due to Vibrio harveyi. However,
it was recently found that Penaeus indicus larvae in some hatcheries
were infected with Vibrio alginolyticus. Mass mortalities occurred in
many shrimp culture ponds in East Jawa. It was thought to be a new



disease, yellow head disease, based on the clinical signs showing
yellow cephalothorax and the pale color of the hepatopancreas. '

6.4. Extension planning

6.5.

6.4.1.

6.4.2.

6.4.3.

Socio-economic study of backyard hatchery

The socio-economics of the backyard hatchery itself and its
supporting activities should be identified to increase their profitability at
the moment as well as in the future. Their economic conditions and their
activities are evaluated using a standardized questionnaire. The
information which may influence the development of milkfish fry market
is also collected. The fry price has been fluctuating according with the
amount of frozen and live milkfish being exported for tuna long-line
fishing bait.

Survey of prawn hatcheries
Some shrimp hatcheries in East Jawa and Bali have been visited in
order to obtain the socio-economics data on prawn business.

Collecting of references

The printed reference request cards for collecting references from
other institute of aquaculture existing all over the world have been
printed by JICA Experts.

Maintenance of machineries and equipments
Some provided machineries and equipments which never be used or out of
order during the previous project were completely repaired.

(1) Fluorescent microscope was out of order

Cause : Improper handling broke the lamp
Countermeasure : Changed the broken lamp to new lamp.



(2)

(3)

(4)

(5)

Air-compressor was out of order
Cause : Improper operation
Countermeasure : Cleaned the chamber and changed the filter
cartridge to new one. Broken safety valve is to be
changed too.
Unreliable water quality records
Cause : Some pH-meters have not been calibrated for sometime
Countermeasure : After cleaning their electro-recordes and calibration
of instruments, gave information on proper use of
the instrument to researchers.
Chlorella concentrator has never been operated
Cause : The machine was not assembled
Countermeasure : Located the missing parts and assembled the
machine. The machine now can concentrate
‘ Nannochloropsis.
Jet-washer with which the tanks and hatchery floor can be washed
effectively has never been in use.

Cause : Lack of some parts
Countermeasure : Replace the parts and showed the proper way of
operation.

CONTRIBUTION

7.1.

7.2.
7.3.
7.4.
7.5.

Consulting service for the prawn hatcheries and. backyard hatcheries of
milkfish.

Helping the university students to conduct their research programs.
Water quality, feed and diseases analysis services. .

Food organisms supplied to prawn hatcheries.

Milkfish fertilized eggs supplied to backyard hatcheries.



BUDGET

Budget allocation for Gondol Research Station in the fiscal year 1993/1934 was

as follows;
1). Development budget APBN Rp. 634.141.000,-
ARMP Rp. 99.400.000,-
Rp. 732.541.000,-
2). To support ATA-379 research activities Rp. 567.881.000,-
Handling cost Rp. 19.000.000,-
Total Rp. 586.881.000,-
3). Routine budget ‘ Rp. 295.450.000,-
‘ {salaries & wages) (Rp.200.000.000,-)

PROBLEMS AND SUGGESTIONS

1).

2).

3).

Gondol Research Station has a basic requirement to undertake the research
activities. However, to support MSH project, additional supply of clean
water and freshwater are needed. The request concerning the construction
of reservair, filter tanks and instalation of freshwater pipe are very urgent.

Workshop has ability to maintain and repair automobiles and locally
produced equipments. However, in some cases, the staffs have not enough
ability to carry out the maintenance of the equipments provided by JICA
due to insufficient skill. Training of the workshop staffs are needed.

When some part of equipments broke down, we have to order the parts
from an agent in Japan. It takes 4 to 6 months to get them. It may cause
to be a big damage such as all animals die on the way of experiments.
Much more equipments are suggested to be purchased in Indonesia.
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MEMORANDUM

1 The dissemination (= extemsion in R/D) of scientific findings and
technical development to the organizations and officers in charge of
extension service (= extension workers in R/D) is one of the most
important functions of Gondol Reserarch Station.

2. After the restructuring of AARD, 11 BPTPs and 6 LPIPs were
established throughout Indonesia. One of the functions of the
BPTP/LPTP is to prepare materials for extension. Gondol Research
Station will cooperate with BPTP and respective institutions under DGF
and AAET (= extension workers in R/D) to prepare extension materials
derived from the results of the Multi-species Hatchery Project and
disseminate through publication, on the-job training (= training in R/D),
workshop and seminar.

3. CRIFI will give necessary assistance to Gondol Research Station in
establishing such a cooperative relation {point 2 above) with BPTP and
respective institutions under DGF and AAET to strengthen the
dissemination function of the Station.

4. CRIFI will propose to JICA for the budget to organize the on the-job-
training in the fiscal year 1997. At the same time, Indonesian side will

take mecessary measures to further strengthen such dissemination
activities of Gondol Research Station even after the Project.

June 1997

W@Z* 7 < (O
o S

Dr. Ir. Faisal Kasryno Ryo SUWA
Director General of AARD Resident Representative
Ministry of Agriculture JICA Indonesia Office

c / -
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Dr. Fuad Cholik Hiromu IKENOUE~
@éad of CRIFI Team Leader of the
Ministry of Agriculture Multispecies Hatchery Project
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THE MINUTES OF DISCUSSION
CONCERNING
THE TECHNICAL COOPERATION

For
THE RESEARCH AND DEVELOPMENT FOR
THE MULTISPECIES HATCHERY PROJECT (ATA-379)
At
THE 5™ JOINT COMMITTEE HELD ON OCTOBER 28, 1998

The 5™ Joint Committee Meeting for the Strengthening the Research and Development of
Coastal Aquaculture Project (ATA-379) in the Republic of Indonesia (hercinafter referred to
a5 “the Preject”, wns h€ld at tho Dresident ITotsl, Jakarta in gegordones, with Avticlo Vil
(Administration of the Project) of the Record of Discussion Signed on February 19, 1994
(hereinafier referred to as ‘the R/d™) for the purpose of procecding the project activities
successfully and dealing with the specific matters connected with the final implementation of
the project.

The Japanese Evaluation Team organized by Japan International Cooperation Agency
(hereinafler refcrred to as “JICA™) and headed by Mr. Keigo Maruyama and Indonesian
Evaluation Team, also attended the meeting and submitted the result of their joint evaluation

to the 5% Joint Committee.
As 1esult of the Discussion at the st Juint Conunitce Mecting the Japancse and Indoncsian

sides, composed of such members (including those of the Evaluation Teams) as a participants
list attached hereto, made the following minutes of discussion which is attached hereto as

Appendix

October 28, 1998
Mr. Masahiro Tawa Dr. Djoko Budianto
For Resident Representative Chairman,
JICA Indonesia Office ' Director General of AARD
¥ - ;‘IC_--'\-" "
Vi R/ C—_ N
Mr. Hiromu Tkenofe Dr. Kusumo Diwyanto
Team Leader, ATA-379 Project Director ATA-379

< _? pa —

Tl S

’M‘E"i&éi&& 'hjl‘x;i—uyama —Dr. Ketut Sugama
Japanesc Evaluation Team : ijcﬁ)‘@!gna er ATA-379
S0 | B 1
% da \7); z} 1z Q’L‘
Dr. Foad Cholik

Indonesian Evaluation Team

— 91 —



Research and Development
for the Multispecies Hatchery Project
(ATA-379)

Joint Final Evaluation Report
Presented at
Fifth Joint Committee Meeting
Jakarta, October 28, 1998

JAPANESE EVALUATION TEAM ORGANIZED BY
JAPAN INTERNATIONAL COOPERATION AGENCY
AND
INDONESIAN EVALUATION TEAM ORGANIZED BY
AGENCY AGRICULTURAL RESEARCH AND DEVELCPMENT




Joint Final Evaluation Report
on
the Research and Development for the Multispecies Hatchery
Project (ATA-379)

CONTENTS

1. Introduction

2. Summary of the major technical outputs and probleins of the project

o

2.1 Fish seed production
2.2 Shrimp seed production
2.3 Disease control

2.4 Extension planning

3. Impacts of the project

W W W NN NN

3.1 Impact to Gondol Research Station
3.2 Impact to coastal aquaculture industry
3.3 Impact to the region and country
. 4. Sustainability of the project results
4.1 Organizational sustainability
4.2 Financial sustainability
4.3 Technical sustainability
5. Measures to be taken after the termination of the project period

5.1 Necessity of project follow-up

b N> B e SR S L B ) & L S

5.2 Purpose of the project follow-up

-

5.3 Framework of the project follow-up

w

5.4 Work plan for the project follow-up

o

5.5 Expected effect of the project follow-up
Appendix 1. Evaluation on the technical achievement of the project 10
Appendix 2. General activities of the project 19

A 2.1 Measures taken by Japanese government 19

A 2.2 Measures taken by Indonesian government 22



Joint Final Evaluation Report
on
the Research and Development for the Multispecies Hatchery
Project (ATA-379)

1. Introduction

The Research and Development for the Multispecies Hatchery Project
(ATA-379) was started on April 2, 1994 as a five-year technical cooperation
project to be terminated by April 1, 1999. As stated in the Record of
Discussion (R/D) signed on February 19, 1994 between the representative of
JICA and Director General of AARD, the cverall goal and plirpose of the

project are as follows:

Overall goal
Seed production techniques for several species (multispecies hatchery

technology) that can be made to suit different areas and conditicns are to be
initiated and disseminated by the Indonesia people and thus seed production
and the supply of valuable species are to be stabilized.
Project purpose
To strengthen the capability of the Gondol Research Station.

To achieve the project purpose, four fields of technical cooperation were
taken up in the project, namely, 1) fish seed production, 2) shrimp seed
production, 3) disease control, and 4) extension planning.

The purposes of this joint final evaluation are 1) to evaluate the
achievement of each field of the technical cooperation, 2) to evaluate the
measures taken by both Japanese and Indonesian governments and 3) to
propose the most appropriate measures to be taken after the termination of
the project. The technical achievement of the project has been evaluated
according to “The Implementation Plan of the Project for the Period of F/Y
1994-1998” which was approved in the First Joint Committee Meeting held
on September 13, 1994. The details of the evaluation are presented in
Appendix 1. The details of the measures taken by both governments are

presented in Appendix 2.



2. Summary of the major technical outputs and problems of the project

2.1 Fish seed production

The most remarkable output is the success in larval rearing of humpback
grouper, Cromileptes altivelis. This success has been achieved by the
technical improvement in various fields such as biological examination of the
larval development process, disease control, feed preparation and rearing
water management. Since humpback grouper has been regarded as one of
the difficult species in seed production, the success of its larval rearing
indicates that the research capability of Gondol Research Station has been
strengthened. However, in the seed production of humpback grouper, there
still remains three important items which have not been fully achieved in
the present project, namely, (1) stable production of fertilized eggs, (2) stable
mass-production of juveniles, and (3) simplification and standardization of

larval rearing technique for the application to private hatcheries.

2.2 Shrimp seed production

Pond rearing of spawners of black tiger prawn, Penaeus monodon, could
not be successfully conducted, because environmental conditions, both
natural (wide fluctuation in pond conditions due to insufficient water supply,
ete.) and socio-economic, of Pejarakan and Negara ponds were not
appropriate to the long period (about 1.5 year) pond rearing to produce
spawners of 150g BW. In only one case, gcod quality fertilized eggs were
obtained from a prawn grown in Pejarakan pond to 190g BW. It can be
concluded that the most practical method of spawner pond rearing is to rear
prawns at a low density in a pond constructed inside a large private prawn
farm where security and water supply system function well.

In the experiment on bio-control, one kind of bacteria, called BY-9, has
proved to be effective to inhibit growth of pathogenic bacteria, such as Vibrio
harveyl, and to raise both survival and growth rates in shrimp seed
production. Further biological and biochemical analysis should be carried
out before this species of bacteria is applied to the commercial shrimp seed

production.

2.3 Disease control

Conditions have been grasped on the occurrence of fish and shrimp
diseases in private and government aquaculture facilities situated in East
Jawa, Bali and Sumbawa. Diseases of fish, crustacean, and sea cucumber



occurred at Gondol Research Station have been identified. Preventive
measures and treatment methods have been established for dangerous and
frequently occurring diseases at the Station. “Manual for Fish Diceases
Diagnosis” has been published to disseminate correct knowledge on the
diseases and their prevention measures to the people related to the coastal
aquaculture. Disease monitoring and prevention system should be further
up-graded to cope with diseases yet unknown at the Staticn.

2.4 Extension planning

The field survey has given a clear grasp of the technical and socio-
economic conditions of private milkfish backyard hatcheries in Goadol area.
The function of Gondol Research Station to disseminate developed
technology to government organizations concerned and private sector has
been strengthened by publishing manuals, technical reports and newsletter,
and by organizing seminars and training courses.

A series of experiments at the pilot backyard hatchery in the Station has
shown that humpback grouper seed production is possible at private milkfish
backyard hatchery with minor modification of the rearing tanks. Further

~effort should be made to more directly contact to fishermen and private
backyard hatcheries to disseminate knowledge and technique developed at
Gondol Research Station.

3. Impacts of the project

3.1 Impact to Gondol Research Station

Facilities, equipment and ability of researchers have been up-graded
through the implementation of the present project. To add to this, most of the
counterpart researchers remain at the Station from the last shrimp culture
project until now. As a result, research capability of Gondol Research Station
has been strengthened and eventually the Station has become to a center for
the development of seed production technology of coastal organisms in
Indonesia. The technical know-how for seed production technique
development and extension services acquired by Gondol Research Station in
dealing with humpback grouper can be utilized in the development of seed
production of other fish species.

In 1996, a technician of the maintenance unit of the Station was sent to
the training course organized by JICA in Jakarta to improve his ability for



machine maintenance. However, the ability, both in quality and quantity, of
the maintenance unit should be further strengthened for smooth operation of
the Station.

Gondol Research Station has been given the development budget with
high priority among the research instivutions under AARD due to the

present JICA projact.

3.2 Impact to coastal aquaculture industry

Milkfish backyard hatcheries in Gondol area have raised their
productivity through technical improvement, such as improvement of egg
quality by modifying egg collection method, improvement of water quality
management method, etc. As a result, milkfish backyard hatcheries have
been rapidly increased in number (779 units or 214 enterprises in 1998) and
eventually a production center of milkfish seed has been created in the
north-western Bali.

It has been proved that seed production of humpback grouper is possible
by using facilities of milkfish backyard hatchery with minor modification.
Since humpback grouper fry are traded at much higher price than milkfish
fry, seed production of this species will spread quickly to backyard hatcheries,
if simple and standardized technique has become available to them. The seed
production of humpback grouper will discourage the fishermen to catch
natural fry of this species in the coastal water using poison. This will

contribute to protect marine resources and environment.

3.3 Impact to the region and country

The promotion of milkfish backyard hatchery has contributed to the region
in creating job opportunities (as hatchery care-takes alone at least 550 young
peoples are employed) and increasing income of the people (income of 0.5 -
1.0 million rupiah per month by one unit of milkfish hatchery). The produced
seeds are sold to milkfish grow-out farmers in Jawa and other islands. The
cultured milkfish are important food for the people. Some of them are also
used as bait in tuna fisheries and thus contributing to earning foreign
currency.

The price of milkfish seed tends to decline recently because of the
increased production capacity in Gondol area and the decline has been
reducing income of backyard hatcheries. The introducticn of new species and
establishment of multispecies seed production system is the most promising
way to ensure the sustainable development of seed production industry by



hackyard hatcheries.

When multispecies backyard hatchery system has been established in
Gondol area, this system will be readily transferred to other region and
contribute to the development of coastal aquaculture in the country.
Training of BPTP staff members conducted by Gondol Research Station will

make the technology transfer faster and more efficient.

4. Sustainability of the project results

4.1 Organizational sustainability

Gondol Research Station has become the research center for seed
production technology of coastal organisms in Indonesia as its research and
development capability has been much strengthened through the previous
shrimp culture project and the present project. Facilities and equipment are
all prdperly maintained. The administration unit of the Station is well
organized and working efficiently. From these points, it can be said that
Gondol Research Station has acquired organizational sustainability as a
research and development center and the Station already has got readiness

to be up-graded to an Institute from a Station.

4.2 Financial sustainability

The budget of Gondol Research Station is composed of two compcnents,
namely, routine budget which covers recurrent costs including wages,
electricity, maintenance, etc. and development budget which covers costs for
research activities. The routine budget has not been cut even under the
recent economic crisis. The development budget has heen reduced, but an
additional development budget 1s given by ARM Project and therefore the
total development budget is increased by 400 million rupiah in 1998/99.
Selling humpback grouper and milkfish fry as well as stock culture of
phytoplankton and rotifer provides a source of income to the government of
Indonesia and upon request by Gonaol Research Station 20% of the income
can be used for the management of Gondol Research Station. Artem:a eggs,
fish spawners and bacteria for bio-control will be the items which can earn

income for the government in the future.

4.3 Technical sustainability

Ability of Gondol Research Station in research on seed production
technique for coastal organisms has become quite high through technical
cooperation. Most of the counterpart researchers will remain at the Station



to continue their research even after the project. The number of researchers
who have Ph.D. has increased to four and will increase further in the future.
'.[‘hey will give necessary guide to young researchers to be .ccruited to the
Station. The Station has achieved a good' result in promoting milkfish
backyard hatchery technology to the surrounding area. From these points it
can be said that Gondol Research Station has already acquired technical
sustainability to some extent.

However, new targeted species for backyard hatchery, such as humpback
grouper, request much more delicate technique for their seed production
than milkfish does. Though seed production of humpback grouper has been
successfully conducted, the technical package for the seed production
applicable to backyard hatcheries has not been completed in the project.
Only when such technical package will have been completed for humpback
rouper and the package will be disseminated to some of the milkfish
backyard hatcheries, it can be said that Gondol Research Station has
acquired technical sustainability in research and development of

multispecies hatchery technology.

5 Measures to be taken after the termination of the project period

5.1 Necessity of project follow-up

Under the present project, Gondol Research Station has succeeded in
larval rearing of humpback grouper and also has shown the possibility that
the seed production of this species is applicable to the backyard hatchery.
Humpback grouper is highly appreciated as a food fish as well as an
aquarium fish. Fry of 3-4cm TL fetch the farm gate price of Rp. 5,000-12,000
per head. Fry are exportéd to mainly Hongkong and Singapore. The demand
at Hongkong market alone is estimated at about 2.5 million fry per year.
This price is highly attractive if compared to prices of milkfish fry (Rp. 12~
42) and shrimp fry (Rp. 20~36). Even though seed production period is much
longer and survival rate is much lower for humpback grouper than for
milkfish and shrimp, seed production of this species will spread quickly to
milkfish backyard hatcheries if there is a technical package available for
them. This should be the first step to convert a single species backyard
hatchery into a multi-species backyard hatchery. Therefore, it is a matter of
urgent for Gondol Research Station to complete the technical package for
seed production of humpback grouper and tc disseminate the technical
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package to milkfish backyard hatcheries.

However, there still are problems to be solved before such technical
package will have been completed, namely (1) production of high quality
fertilized eggs, (2) stability of seed production, (3) simplification and
standardization of the larval rearing technique, (4) monitoring and
prevention of diseases in broodstock and larvae. Since sensitivity to various
diseases (including those caused by physical stress) is much higher in
humpback grouper than in milkfish and shrimp, and occurrence of such
diseases may result in total loss of larvae or broodstock under rearing.
monitoring and prevention of diseases is an essential component of the
technical package. Since Gondol Research Station will supply fertilized eggs
to backyard hatcheries, a strict fish disease prevention system for the
broodstock should be established at the Station. Also, an appropriate method
should be developed to disseminate the completed technical package to
milkfish backyard hatcheries.

Taking into account such technical situation in humpback grouper seed
production, it is desirable to implement a project follow-up without
interruption after the planned termination of the present project on April 1,
1999.

5.2 Purpose of the project follow-up
(1) To complete the technical package of humpback grouper seed
production applicable to milkfish backyard hatcheries
(2) To conduct necessary extension services, including disease
monitoring and diagnosis, to existing milkfish backyard
hatcheries to promote commercial seed production of humpback
grouper by applying the completed technical package
(3) To up-grade fish disease prevention system at Gondol Research
Station
5.3 Framework of the project follow-up
(1) Fields of technical cooperation
a. Fish seed production
- Stable production of fertilized eggs of humpback
grouper
- Stable production of 3 - 4cm TL fry of humpback
grouper
- Simplification/standardization of fry rearing
technique of humpback grouper
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- Consultative visits to private hatcheries
b. Disease control
- Monitoring and prevention of diseases on
broodstock and larvae
- Up-grading fish disease prevention system at
Gondol Research Station to control disease to be
introduced from outside
- Consultative visits to private hatcheries
c. Extension planning
' - Optimizing humpback grouper fry rearing
technique to be applicable to milkfish backyard
hatcheries
- Strengthening direct contact to fishermen and
backyard hatcheries to disseminate knowledge and
technique developed at Gondol Research Station
(2) Period of project follow-up
Two years
(3) Japanese experts
a. Long term experts (one expert may take several positions)
- JICA Team Leader
- JICA Coordinator
- Grouper seed production
- Disease control
- Extension planning
b. Short term experts
- Two to three experts a year depending on the
necessity
(4) Counterpart training
- Two to three counterpart researchers a year
(5) Provision of equipment
- Mainly spare-parts of existing equipment

5.4 Work plan for the project follow-up

Item 1999/2000 2000/2001

Fish seed production of humpback grouper

- Stable production of fertilized eggs
- Stable production of 3 - 4 cm TL fry

- Simplification/standardization of fry

— 101 -




rearing technique

- Consultative visits to private

hatcheries

Disease control

- Monitoring and prevention of
diseases on broodstock and larvae

- Up-grading fish disease prevention
system

- Visits of fish disease specialists to

private hatcheries

Extension planning

- Optimizing humpback grouper fry
rearing technique to be applicable to
milkfish backyard hatcheries

- Strengthening direct contact to

fishermen and private hatcheries

5.5 Expected effect of the project follow-up

Backyard hatcheries which are producing only milkfish seed at present are
seeking new target species to promote their business because the price of
milk{ish seed is declining. Therefore, it is expected that seed production of
humpback grouper will spread quickly into backyard hatcheries if the
applicable seed production technique has become available to them. The
extension service by Gondol Research Station to introduce humpback
grouper seed production technique will encourage more fishermen and rural
inhabitants to join the backyard hatchery business. The produced fry of
humpback grouper will be exported to Singapore and Hongkong for the time
being until aguaculture of this species is spread in Indonesia. The stable
supply of hatchery reared fry will stimulate the development of aquaculture
of this species in the country. These eventually will create job opportunities
and contribute for earning foreign currencies. Furthermore, the hatchery
production of humpback grouper fry will discourage the fishermen to catch
natural fry of this species using illegal potassium cyanide, and eventually

will contribute to protect marine resources and environment.
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Appendix 1. Evaluation on the Technical Achievement of the Project

A Completed
B: Progressed but not completed
C: No progress
(% indicates an item which was not included in the original plan)
Item Stage | Activities, Achievements or Remarks

[ . Fish seed production

Cromileptes altivelis was designated ac the main target species for

research by the discussion between JICA Technical Guidance Team

and the Joint Coordinating Comiittee in September, 1995,

1. Broodstack development

Target number for fertilized cgg production of C. altivells at each

new moon was set at 2 million in the 4t Joint Committee Meeting.

A: Facility construction and

maintenance
a. Construction of broodstock and | A Multispecies hatchery (MSH) was constructed.
spawning tanks
b. Construction of floating net- A A floating raft and cages were constructed.
cages
¢. Maintenance of tanks and A MSH and the floating rafts are maintained well.
floating net-cages
B: Collection and rearing of
spawners
a. Collection and transport of A Two sources of broodstock have been identified (Sumbawa
target species and Madura) for C. altivelis.
Broodstock  transportation  technigue has  been
established.
Number of C. a/tivelis broodstock fish is 70 at present.
b. Water quality management and | B Egg collection method has been improved to minimize
disease control damage on eggs. Methods for treatment and prevention of
parasitic diseases such as skin fluke, gill fluke and white
spot disease have been established.
¢. Study of optimum feeding A Artificial enrichment of raw food fish with vitamins has
scheme been established. Squid has bheen found to be effective to
improve the gquality of eggs.
C: Maturation technique develop-
ment
a. Induced maturation B Implantation of LHRH was tried, but the effect of the

hormone treatment was inconclusive.
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b. Sex reversal

Effort has been concentrated on collection of fully matured

natural male fish rather than to reverse sex of female fish

under culture.

K¢, Production of high quality

fertilized eggs

From late 1995 to middle 1997, (. altivelis broodstock
produced fertilized eggs, sometimes more than 2 million
eggs, in each new moon period. However. the broodstock
stopped to produce eggs until August 1998. The reason is
not known yet, Stable production of the targeted number

of eggs could not be achieved yet.

2. Food and feed development

A: Natural food culture technique

development

a. Mass-culture and preservation

of Nannochloropsis

The algae supnly system has been established.

b. Introduction, maintenance and

application of diatom species

Isolation and stock culture technique of diatoms such as

Thalassiosira sp. has been established.

c. Bstablishment of rotifer mass-

culture

The rotifer supply system has been established. Local

rotifer (SS-type) was isolated and mass-cultured.

d. Isolation and culture of local

species as food

Acartia could be cultured at a density as high as

1,000/liter for 5 to 7 days in a 40m?3 concrete tanks.

B: Artificial feed development

a. Nutritional analysis and

fortification of larval food

Basic analytical methods on nutrition has been
established. The fortification method needs to be improved

through further research.

b. Nutritional requirement of

larvae and juveniles

Requirement on fatty acid and protein by (. aftivelis

larvae is under investigation.

c. Larval feed development

A commercial larval feed imported from Japan has proved
to be effective for rearing of C. altivelislarvae. Larval feed

made from local ingredients is under development.

d. Grow-out and maturation feed

development

Artificial feed for grow-out of C altivelis is under

development.

3. Larval and juvenile rearing

A Installation of larval and juvenile

rearing facilities

a. Design and construction of

hatchery

MSH was constructed.

b. Construction of floating net-

cage

Net cages for nursing fish juveniles will be completed by

the end of the Porject.
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B: Larval rearing technique

development

Larvae of C altivelis complete metainorphose to juvenile stage by

45th day after hatching. The target survival rate of the larvae until

this stage was set at 5% in the 4th Joint Committee Meeting.

a. Feeding scheme development

B

The basic feeding scheme of rotifer, Aitemia and
artificial diet has been establiched. However, it should be

further standardized.

b. Water quality management

Survival rate of milkfish fry has been increased by
introduction of bottom cleaning. Technigques to regulate
aeration, illumination, water exchange rate and bottom
cleaning should be standardized for C. aftivelis larval

rearing.

c. Stocking density manipulation

The present stocking density is 20,000 eggs per lm3
However, this density has not yet been proved to be

optimum.

d. Disease control

The technique to monitor the occurrence of diseases

should be further improved

#e. Improvement of survival rate

The survival rate of C. altivelis from hatching to juvenile
stage could be raised to 3%, but not to the targeted rate of

5%.

C: Nursing technique development

C. altivelis should be further grown at hatchery from 45 day-old

until the fish attains 3cm TL.

a. Feeding scheme development B Feeding scheme for artificial diet should be established.
b, Water quality management B Nursing technique by means of tank and floating net cage
should be developed.
¢. Stocking density management B Optimum stocking density both for tank and floating net
_ cage should be obtained.
.. Dissemination of research output
a. Manual publication A A pamphlet for milkfish seed production and a technical
report on C altivelis seed production were published.
b. Holding seminar/workshop A Research’ results were presented in three seminars. A
workshop for fishermen was organized.
c. Writing scientific paper A Scientific papers were presented in special issues of
Jurnal Penelitian Perikanan Indonesia Vol. 2, No. 4 1996
and Vol. 3, No. 4, 1997.
. Shrimp seed production
1. Broodstock improvement
A: Spawner rearing in ponds
a. Rearing in ponds, tanks or net- | A In Pejarakan ponds, shrimps were reared at a survival




cages

rate of 70% from 25gBW until 80gBW. Seed production
from shrimp of this size was found to be impractical
though not 'impossible. Rearing until the desirable
spawner size of 150gBW was found to be difficult in
Pejarakan ponds. A practical method of spawner pond
rearing is to grow prawns at a low density in a pond

prepared at a corner of large scale private prawn farm.

b. Artificial feed for growth B Only commercially available feed was used in the rearing
promotion experiments. Some commercially available bacteria and
Psuedomonas were added to rearing ponds, but their
effects on shrimp growth were not clear,
B: Maturation and spawning control

a. Manipulation of maturation A Injection of alcohol into eye stalk was found to be as
effective as eye stalk ablation.

b. Promotion of spawning A Spawning was induced by inserting spermatophore
taken from male prawn into thelycum of female prawn.
The method to check the quality of male shrimp by
examination of spermatophore has been established.

c. Artificial feed for maturation A Vitamin A and phytocholesterol showed positive effects to
promote maturation when they were added to the feed.

C: Genetics

a. Selective breeding B An experimenta) rearing of broodstock prawns in a double
bottom concrete tank is under preparation.

b. Hybridization between selected | B Hybridization between Penaeus monodon from different

strains origins was conducted. However, the result was

inconclusive.

¢. Evaluation of the heritability A Electrophoresis indicated existence of several different

populations of P. monodon in Indonesian waters.

9. Larval and juvenile rearing

A series of experiment was conducted to improve efficiency of

shrimp seed production by means of bio-control using BY-9.

A: Technology of seed production

a. Control of water quality A BY-9 has shown to be effective to raise both survival rate
and growth rate of shrimp larvae.
b. Enrichment of live food A BY-9 has shown a positive effect in enhancing growth of
shrimp larvae,
¢. Improvement of artificial feed B Nutritional experiments are being conducted.
B: Nursery technology development
a. Growth promotion technology A BY-9 has shown an effect to stimulate growth of shrimp.
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b. Harvesting method

Harvesting method was established.

¢. Transporting method A Transporting method was established.
d. Strengthened seed A Bio-control by BY-9 has shown an effect to strengthen
shrimp seed.
3. Dissemination of research cutput
a. Manual publication A Technical report on pond rearing of spawners was
published.
b. Holding seminar/workshop A A seminar on new techniques in shrimp farming was held
ondJuly 11 and 12, 1998,
b. Writing scientific paper A Scientific papers were presented in special issues of
Jurnal Penelitian Perikanan Indonesia Vol. 2, No. 4 1996
and Vol. 3, No. 4, 1997,
II. Disease control
1. Field survey
a. Information on epizootics in fish | A Field surveys were conducted bat aquaculture farms in
and prawn East Java, Bali and Sumbawa.
b. Establishment of isolation and { A Isolation and culture of pathogen were conducted in the
culture techniques in field filed surveys mentioned above.
2, Improvement of diagnosis techniques
A: Identification of pathogen
a. Biological and biochemical A Biological and biochemical characteristics of some Vibrio
characteristics (bacteria) bacteria were examined and standard for rapid
identification of those bacteria was established.
b. Morphological characteristics A Parasites on fishes and fungi on larval mangrove crab
(fungi, parasites) were taxonomically studied and highly pathogenic
parasites and fungi were identified.
¥c, PCR for viral diseases (this item | A PCR analysis room has been prepared. Identification of
was not included in the original the virus for white spot syndrome of P. monodon was
plan) conducted.
B: Introduction of rapid diagnosis
a. Diagnosis of bacterial diseases | A Anti Vibrio harveyi rabbit serum was prepared and V.
by immunological techniques harveyi was identified by using the serum.
C: Histopathology ‘
a. Fixation of diseased fish and A The histology laboratory has been renovated.
prawn ) Histopathological methods are used in examination of
diseased animals.
b. Detection of causative agents by | A Histopathological examination is carried out to identify

soecial stain methods

causative agents of diseases.
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3. Prevention of diseases

A: Diseases caused by environ-

mental factors

a. Water guality

Under investigaticn.

b. Density

Under investigation.

B: Diseases caused by nuwritional

deficiency

a. Deficiency of vitamins

Deficiency of vitamin B and E in the diet was found to

cause diseases in adult and juvenile of C. altivelis

b. Oxidative rancidity or per-
oxidative lipid intoxication of

foods

Prolonged feeding of oxidized trash fish was proved to be
lethal for fish larvae through a rearing experiment and

histopathological examination,

%c. Diseases caused by bacteria and

parasites

Preventive measures have been established for skin fluke,
gill fluke and white spot disease of groupers and Napoleon
fish. An efficient system should be established to cope with

diseases which will occur in future.

4, Measures for infectious diseases of

fish and prawn

A: Treatments

a. Artificial experiments

Methods for attack test were established for several kinds

of pathogen.

b. Basic studies for vaccine

A vaccine tested on Vibriosis showed some positive effect.

5. Dissemination of research output

a. Manual publication

The disease diagnosis manual, a guide for fish disease
clinic and a booklet on PCR procedures have been

published.

b. Holding seminar/workshop

Study results were presented in three seminars, Lectures
were given in two training courses for fish seed production
technique. More close contact should be established with
backyard hatcheries in Gondol area for extension of

multispecies hatchery system.

c. Writing scientific paper

1 Scientific papers were presented in special issues of

Jurnal Penelitian Perikanan Indonesia Vol. 2, No. 4 1996

and Vol 3, No. 4, 1997,

IV. Extension planning

1. Survey of present situation

a. Analysis of economic and

techniques in the existing

The present technical and economic situation of milkfish

hatcheries in Gondol area have been clarified by a series
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hatcheries

of field survey. Survey trips were organized to Lampung,
South Sulawesi, East Java and East Nusa Tenggara to
investigate ‘coastal aquaculture development potential
and possibility of cooperation with BEPTP and other

government organizations in the respective area.

b. Market research on valuable

species

Basic market research was carried out on the seed of

milkfish and C aluvells.

2. Extension of technology

A: Training for the extension staff

Study results at Gondol Research Station were disseminated to the

private sector mainly through BPTP. However, efforts were also

made toward direct dissemination to fishermen and local people

a. Fish seed production A Training course for BPTP staff members were organized
for two times, in 1997 and 1958.
Long term OJT was conduct.d for a staff member of
[PPTP Bali.

b. Prawn seed production A A seminar was organized for local fishermen and shrimp
farmers.

¢. Disease control B Lectures were given to BPTP staff members in the

training course for fish seed production technique.

B: Verification study of MSH

Rearing experiments were conducted at pilot backyard hatchery on

the species other than milkfish. The target number of C. altivehs

seed production was set at 2,000/10m? / eycle of rearing.

¥a. Improvement of backyard A The pilot backyard hatchery has been improved to have a
hatchery sand filter tank, additional shade, etc.
%b. Seed production of species other | A P, monodon was successfully reared at the pilot backyard
than milkfish hatchery. More than 2000 seeds of C altivelis were
successfully produced.
C: Dissemination of study results
a. Manuals, newsletter, pamphlet, | A Manual: “Manual for Fish Disease Diagnosis”

etc.

Technical Report: “Larval Rearing of Cromileptes
altivelis’
Booklet: “A Method of Seed Production for Humpback
Grouper, Cromileptes altivells’
“Survey Report on the Present Situation of
Milkfish Hatcheries in North-western Bali”
“Kumpulan Makalah Seminar Gelar Penerapan

Teknologi Mutakhir & Revitalisasi Usaha

Tambak Udang”
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“Experimental Pond Rearing of Black Tiger
Prawn (Pensgeus monedon) spawner”
“Viral Diseases of Shrimp and Method of PCR"
Pamphlet: "Backyard Hatchery of Milkfish”
Textbook: “Textbook for the Training Course on Fish Seed
Production Vols. 1 and 2"
Newsletter: LOLITKANTA Newsletter (No. 1 - No. 9))

Scientific reports : Tow special issues of CRIFI Journal

b. Seminar/workshop A

The following seminars and workshops were organized.
However, direct extension service for backyard hatcheries
and rural inhabitants should be further intensified.
Seminars:

(1) Multispecies Hatchery Development to support Agro-
industry on Coastal Fisheries, at Semarang, on June
25, 1996.

(2) Second Fisheries Symposium, Ujungpandang,
December 1997

(3) Development of Coastal Aquaculture Technology,
Denpasar, August 1998

(4) New Techrnology for Rehabilitation of Shrimp Farm,
Gondol, July 1998

(5) Seminar on the fish seed production technology to
fishermen and local people, (to be organized
in December 1998 at Gondol)

Training course:

(1) Long term OJT on fish seed production for BPTP staff,
at Gondol, December 1996, June to December 1997

(2) Training course on fish seed production for BPTP staff,
at Gondol, August 1997*

(3) Training course on fish seed production for BPTP staff,
at Gondol, September 1998**

* August 7-15, 1997
Participants: BPTP Jawa Barat
[PPTP Jawa Timur
BPTP NTT
LPTP Kalimantan Barat
IPPTP Bali

BPTP Sulawesi Tenggara
IPPTP NTB
IPPTP Riau
BPTP Aceh
IPPTP Bali




#*September 7 - October 1. 1998

Fartiaipants:  BPTP lran Jaya BPTP Sulaweasi Selatan
BPTP Lampung BPTP Maluku
BPTP Kalimantan Tengah BPTP Utara
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Appendix 2. General activities of the Project

A 2.1 Measures taken by Japanese government

1) Dispatch of experts
(1) Long-term Experts
(@ Team leader
Mr. Hideo MOCHIZUKI
Mr. Hiromu IKENOUE
@ Coordinator
Mr. Etsuo SAITO
Mzr. Yoshio ISHIYAMA
@ Fish seed production
Dr. Shigeru KUMAGAI
@ Prawn seed production
Mr. Seiichi TSUMURA
® Extension planning
Dr. Kenzo Utsugi
Mr. Hirokazu MATSUDA
® Diseases control
Dr. Norio Yasunaga
Dr. Kei YUASA
(2) Short-term Experts
(D Disease control
Dr. Kishio HATAI
@ Fish seed production
Dr. Chikara KITAJIMA
@ Designing MSH
Mr. Kazuhiko DOI

@ Designing MSH
Mr. Kazuhiko DOI

® Fish feed development

Dr. Akio KANAZAWA
® Water quality analysis

Dr. Toshitaka NISHIJIMA
(@ Feed organisms culture

Dr. Atsushi OHNO

2 April 1994
16 September 1996

2 April 1994
11 March 1997

2 April 1994

2 April 1994

8 July 1994
18 October 1996

29 March 1995

11 March 1997

9 August 1994

15 August 1994

1 August 1994
22 January 1995

9 May 1995
17 July 1995

13 July 1995

8 August 1995

5 December 1995

- 8 October 1996
- 1 April 1999

- 1 April 1997
- 1 April 1999

-1 April 1999
-1 April 1999

- 7 July 1996
- 1April 1999

- 28 March 1997

-1 April 1999

- 3 September 1994
- 17 September 1994

- 16 August 1994
- 9 February 1995

- 20 May 1995
- 20 August 1995

- 9 August 1995
- 30 August 1995

- 10 January 1996



® Disease control
Dr. Kishio HATAI
@ Maturation of fish
Dr. Katsumi AIDA
(D Bio-control
Dr. Chine NOGAMI
@ Diseases control
Dr. Tokuo SAND
@ Diseases control
Dr. Kishio HATAI
{9 Bio-control
Dr. Hisashi KUROKURA
@@ Fish production
Dr. Kiyoshi SOYANO
@ Fish seed production
Mr. Shogo KAWAHARA
@ Disease control
Dr. Kishio HATAI
@ Microbiology

Dr. Toshitaka NISHIJIMA

2) Counterpart Training

O Dr. Achmad Sudradjat
(Observation tour)

@ Mr. Agus Prijono
(Fish seed production)

® Ms. Isti Koesharyani
(Disease control)

@ Mr. Bambang Susanto
(Shrimp seed production)

® Mr. Gede 8. Sumiarsa
(Extension planning)

® Mr. Jhon Hutapza
{Fish seed produxtion)

@ Mr. Ibnu Rusdi
(Fish sees production)

Mr. Ketut Suwirya
(Fish seed production)

©® Mrs. Titiek Aslianti

- (Fish seed production)

22 July 1996,

14 October 1996

14 October 1995

13 January 1997

22 July 1997

2 September

17 October 1997

24 June 1998

28 July 1998

11 August 1998

18 July 1994

19 July 1994

1 November 1995

20 June 1995

26 June 1995

27 June 1995

16 June 1996

10 September 1996

23 September 1996

- 21 August 1996
- 2 November 1996
- 11 November 1996
-5 February 1997
- 21 August 1997
- 27 September 1997
- 13‘November 1997
- 23 August 1998
- 23 August 1998,

- 27 August 1998

- 2 August 1994

- 18 January 1995

- 31 January 1996

- 26 September 1996
- 22 August 1995

- 31 October 1995

- 15 September 1996

- 17 December 1996

- 18 December 1996



dg Mrs. Suko Ismi
(Fish seed production)
My. Toni Setiadharma
(Fish seed production)
@ Mr. Dahlan Makatutu
(Shrimp seed production)
@ Mf. Wardoyo
(Fish seed production)
@ Ms. Haryanti
(Shrimp seed production)
13 Mr. Tridjeko
(Fish seed production)
@ Dr. Ketut Sugama
(Observation trip)
1) Ms. Ketut Maha Setiawati

(Fish seed production)

24 September 1996
18 June 1997

18 June 1997

23 September 1997
1 April 1998

8 July 1998

24 August 1998

25 August 1998

3) Provision of Machinery and Equipment

The main machinery and equipment provided by the Japanese government were

aquaculture equipment, laboratory equipment, office equipment and vehicles. The amount

provided was;
1994/95
1995/96
1996/97
1997/98
1998/99

4) Project operation expenses

40.7 million yen
48.7 million yen
38.6 million yen
27.9 million yen

14.5 million yen

- 17 December 1996

- 17 September 1997

- 17 September 1997
- 17 December 1997

- 2 June 1998

- 17 September 1998

- 12 September 1998

- 2 Decermnber 1998

(Japanese yen)

Item 1994/95 1995/96 1996/97 1997/98 1998/99

General expense 6,005,000 6,972,000{ §,530,000{ 6,820,000{ 6,221,000
Technical exchange 994,000 350,000 1,599,000
Extension / Dissemination ‘ 3,703,000( 1,846,000
Basic facility construction | 6,634,000/ 19,091,000

Emergency expense 2,373,000
Special additional 3,230,000
Total 1%.639,000] 27,057,000 8,880,000| 10.523,000| 15,269,000
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A 2.9 Measures taken by Indonesian side

1) Budget allocation

(In Rupiah)

[tem 1994/95 1995/96 1996/97 1997/98 1998/39
Development budget 634,141.000 671,436.000 665,380.000 723.990,000 853,837,000
Routine budget 94.700.000 146,057.000 254.535.000 315,065,000 325,341,000
Total 728,841.000 817,493,000 919,915,000 1,049,055,000 1 1179,178,000

2) Allocation of counterpart researchers

Dr. Ketut Sugama

Director

I

I

FISH SEED PRODUCTION

-
=
5

.. Agus Prijono
. Toni Setiadharma
Mr. Wardoyo
Mr. Ketut Suwirya, MS
. Ms. Titiek Aslianti
-. Jhon Hutapea
Mr. Ibnu Rusdi
Ms. Suko Ismi
. Ms Ketut Maha Seriawati

o
=
jo

© ® A o o & B
=

DISEASE CONTROL

1. Mr. Zafran

. Ms. Isti Kusharyani
3. Ms. Des Roza

| 4. Mr. Johnny Fritz

o
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SHRIMP SEED PRODUCTION

1. Ms. Haryanti, MS

Mr. Tatam Sutarmat
Mr. M. Marzuki

Mr. Samuel Lante

. Mr. Dahlan Makatutu
Dr. Nyoman A. A. Giri

}\’)

o O & W

EXTENSION PLANNING

1. Mr. Tridjoko, MS
2. Mr. Bejo Slamet
3. Mr. Gede Sumiarsa, MSc.
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