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RECORD OF DISCUSSIONS
BETWEEN THE JAPANESE IMPLEMENTATION STUDY TEAM
AND THE AUTHORITIES CONCERNED
v OF
THE GOVERNMENT OF THE REPUBLIC OF MALAWI
ON THE JAPANESE TECHNICAL COOPERATION
FOR
THE RESEARCH PROJECT FOR SMALL-SCALE AQUACULTURE
OF MALAWIAN INDIGENOUS SPECIES

The Japancse Implementation Study Team (hereinafter referred to as "the Team") organized by
the Japan International Cooperation Agency (hereinafter referred to as "JICA™) and headed by
Mr. Yoshiaki KANO, visited the Republic of Malawi for the purpose of working out the details of the
technical cooperation program concerning thc Rescarch Project for Small-Scale Aquaculture of
Malawian Indigenous Specices in the Republic of Malawi.

During its stay in the Republic of Malawi, thc Tcam exchanged views and had a series of
discussions with the Malawian authoritics concerned in respect of the desirable measures to be taken

by both Governments for the successful implementation of the above mentioned Project.

As a result of the discussions, the Team and the Malawian authorities concemned agreed to
recommend to their respective Governments the matters referred to in the document attached hereto.

Lilongwe, Malawi
18th January, 1996
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Mr. Yoshiaki KANO JCchrqsy A.MAIDA =
Leader, PrincipalSccretary,
Implementation Study Tearmn, Ministry of Natural Resources,
Japan Intemational Cooperation Agency, Republic of Malawi

Japan

Mr. J. T. C. NTHANI
fee  Scceretary to the Treasury,

Ministry of Finance, .
Republic of Malawi
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THE ATTACHED DOCUMENT

COOPERATION BETWEEN BOTH GOVERNMENTS

. The Government of the Republic of Malawi will implement the Research Project for Small-

Scale Aquaculture of Malawian Indigenous Species (hereinafter referred to as "the Project") in
cooperation with the Government of Japan.

. The Pfoject will be implemented in accordance with the Master Plan which is given in Annex I.

MEASURES TO BE TAKEN BY THE GOVERNMENT OF JAPAN

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 Technical Cooperation Scheme of Japan.

. 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 Govemnment of Japan will provide such machinery, equipment and other materials
(hereinafter referred to as the "Equipment") necessary for the implementation of the Project as
listed in Annex III. The Equipment will become the property of the Government of the Republic
of Malawi upon being delivered C.1.F. to the Malawian authorities concerned at the ports and/or
airports of disembarkation.

. TRAINING OF MALAWJAN PERSONNEL IN JAPAN

The Government of Japan will receive the Malawian personnel connected with the Project for.
technical training in Japan.

. SPECIAL MEASURES

To ensure the smooth implementation of the Project, the Government of Japan will take special
measures through JICA for the purpose of supplementing a portion of the local cost
expenditures necessary for the execution of the physical infrastructure.

MEASURES TOBE TAKEN BY THE GOVERNMENT OF THE REPUBLIC OF MALAWI

. The Government of the Republic of Malawi will take necessary measures to ensure that the self-

reliant operation of the Project will be sustained 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 Malawi will ensure that the technologies and knowledge

acquired by the Republic of Malawi nationals as a result of the Japanese technical cooperation
will contribute to the economic and sociai development of the Republic of Malawi.

. The Government of the Republic of Malawi will grant in the Republic of Malawi privileges,
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exemptions and benefits as listed in Annex IV and will grant privileges, exemptions and
benefits no less favorable than those granted to experts of third countries or international
organizations performing similar missions to the Japanese experts referred to in 1I-1 above and
their families.

. The Government of the Republic of Malawi will ensure that the Equipment referred to in 1I-2

and facilities referred to in II-4 above will be utilized effectively for the implementation of the
Project in consultation with the Japanese experts referred to in Annex II.

. The Government of the Republic of Malawi will take necessary measures to ensure that the

knowledge and experience acquired by the Malawian 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 Malawi, the

Government of the Republic of Malawi will take necessary measures to provide at its own
expense:

(1) Services of the Malawian counterpart personnel and administrative personnel as listed in
Annex V,

(2) Land, buildings and facilities as listed in Annex VI,
(3) Supply or replacement of machinery, equipment, instruments, vehicles, tools, sparé parts
and any other materials necessary for the implementation of the Project other than the

Equipment provided through JICA under II-2 above;

(4) Means of transport for the Japanese experts for official travel within the Republic of
Malawi; and

(5 Assistance to find suitably furnished accommodation for the Japanese experts and their
families for which the Project will pay.

. In accordance with the laws and regulations in force in the Republic of Malawi, the

Government of the Republic of Malawi will take necessary measures to meet:
(1) Expenses necessary for the transportation within the Republic of Malawi of the
Equipment referred to in II-2 above as well as for the installation, operation and

maintenance thereof’

(2) Customs duties, internal taxes and any other charges, imposed in the Republic of Malawi
on the Equipment referred to in I11-2 above; and

(3) Running expenses necessary for the implementation of the Project.

ADMINISTRATION OF THE PROJECT

. The Principal Secretary for the Ministry of Natural Resources, as the Project Director, will bear

overall responsibility for the administration and implementation of the Project.

2. The Director of the Fisheries Department, as the Project Manager, will be responsible for the

wg @3\
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IX.

managerial and technical matters of the Project.

. The Head of the National Aquaculture Centre in Domasi will support the Project Manager,

mentioned in IV-2 above.

. The Japanese Team leader will provide necessary recommendations and advice to the Project

Director and the Project Manager on any maitters pertaining to the implementation of the Project.

. The Japanese experts will give necessary technical guidance and advice to the Malawian

counterpart personnel on technical matters pertaining to the implementation of the Project.

. For the effective and successful implementation of technical cooperation for the Project, a Joint

Coordinating Committee will be established whose functions and composition are described in
Annex VII.

JOINT EVALUATION

Evaluation of the Project will be conducted jointly by the two Governments through JICA and
the Malawian authorities concerned, during the last six months of the cooperation term in order
to examine the level of achievement.

CLAIMS AGAINST JAPANESE EXPERTS

The Government of the Republic of Malawi undertakes to bear claims, if any arise, against the
Japanese experts engaged in technical cooperation for the Project resulting from, occurring in
the course of, or otherwise connected with the discharge of their official functions in the
Republic of Malawi except for those arising from the willful misconduct or gross negligence of
the Japanese experts.

MUTUAL CONSULTATION

There will be mutual consultation between the two Governments on any major issues arising
from, or in connection with this Attached Document. '
MEASURES TO PROMOTE UNDERSTANDING AND SUPPORT FOR THE PROJECT

For the purpose of promoting the support of the people of the Republic of Malawi towards the
Project, the Government of the Republic of Malawi will take appropriate measures to make the
Project widely known to the people of the Republic of Malawi.

TERM OF COOPERATION

The duration of the technical cooperation for the Project under this Attached Document will be
three (3) years from 1st April, 1996.

i ==
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ANNEX I. MASTER PLAN

Objectives of the Project

(D

@)

Overall Goal
To develop suitable technology for small-scale aquaculture of Malawian indigenous fish

species.

Project Purpose
To clarify the suitability of some Malawian indigenous fish species for small-scale
aquaculture.

Outputs and Activities of the Project

Y]

)

3)

Methods of seed production for each selected indigenous fish species are to be clarified
through the following activities:

a. selection of fish to be studied, and

b. study of seed production on selected fish.

Suitable feed for each selected fish species mentioned in (1) a. above are to be clarified
through the following activities:

a. study of suitable natural feeds, and

b. development of artificial feeds.

Appropriate rearing techniques for each selected fish species mentioned in (1) a. above are
to be clarified through the following activity:
a. study of fish rearing techniques.

Japanese technical cooperation

The Government of Japan will assist the Government of the Republic of Malawi in carrying out
the activities for obtaining the outputs which are described in item 2. above,
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ANNEX II. LIST OF JAPANESE EXPERTS

1. Teamleader

2.  Project coordinator

3.  Experts in the following fields:
i. Seed production

ii. Feed development
iii. Fish rearing

NOTE:

(1) The team leader will, at the same time, assume roles 3. ii. and iii. above.

(2) Short-term experts in the fields of technical cooperation as listed in ANNEX I will be
dispatched when necessity arises for the smooth implementation of the Project.
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ANNEX III. LIST OF MACHINERY AND EQUIPMENT

Equipment, machinery, and materials necessary for research into seed production, feed
development and fish rearing.

Vehicles and work boats with outboard engines.
Books and other necessary printed matter.

Other equipment, machinery, materials and spare parts to be mutually agreed upon.
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ANNEX IV. PRIVILEGES, EXEMPTIONS AND BENEFITS FOR JAPANESE EXPERTS

Exemption from income tax and charges of any kind imposed on or in connection with the
living allowances remitted from abroad in accordance with the laws and regulations in force in
the Republic of Malawi.

Exemption from import and export duties and any other charges imposed in respect of personal
and household effects which may be brought into the Republic of Malawi (including one
vehicle imported or locally purchased ex bond within 6 months of arrival).

If the vehicles are disposed to persons not privileged to the exemptions, the relevant duties will
be paid in accordance with the laws and regulations in force in the Republic of Malawi.

In case of an accident or emergency, the Government of the Republic of Malawi will use all its

available means to provide medical and other necessary assistance to the Japanese experts and -
their families.
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ANNEX V. LIST OF THE MALAWIAN COUNTERPART AND ADMINISTRATIVE
PERSONNEL

Project Director

Principal Secretary of the Ministry of Natural Resources

Project Manager
Director of the Fisheries Department, Ministry of Natural Resources
Counterparts
Suitably qualified personnel on a full time basis to each Japanese expert as specified in Annex

II.

Administrative Personnel in the Fisheries Department and NAC

(1) Secretaries/Typists

(2) Clerks

(3) Drivers

(4) Other supporting staff mutually agreed on as necessary

Other personnel mutually agreed on as necessary
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ANNEX VI. LIST OF LAND, BUILDINGS AND FACILITIES

Land

Land of the National Aquaculture Centre in Domasi

Buildings and facilities:

(1) Sufficient space for the implementation of the Project

(2) Offices and necessary facilities for the Japanese experts

(3) Services such as electricity, water supply, sewerage system, telephone etc., as necessary
for the activities under the Project

(4) Transportation needed for the implementation of the Project

(5) Other facilities mutually agreed on as necessary
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ANNEX VII. THE JOINT COORDINATING COMMITTEE

1.  Function
The Joint Coordinating Committee at policy level will meet at least once a year:

(1) To review the progress and the annual plan of the Project,

(2) To review and exchange views on major issues arising from, or in connection with, the
technical cooperation, :

(3) To examine the local budget-draft necessary for the Project, and

(4) Others.

2.  Composition
The Joint Coordinating Committee will consist of the following persons:
(1) Chairperson : Principal Secretary of the Ministry of Natural Resources

(2) Members
Malawian side
— Secretary to the Treasury, Ministry of Finance
— Director of the Fisheries Department, Ministry of Natural Resources
— Representative of the Ministry of Economic Planning and Development (EP&D)
—Head of the
National Aquaculture Centre in Domasi.
— Principal Economist of the Ministry of Natural Resources
— Counterparts to the Japanese Experts as needed
— Other personnel concerned with the Project

Japanese side
—Team leader

— Project coordinator

— Experts assigned to the Project

— Resident Representative of the JICA Malawi Office
— Other personnel to be dispatched by JICA as needed

NOTE:

Official(s) of the Embassy of Japan in the Republic of Zambia may attend the Joint
Coordinating Committee as observer(s).
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TENTATIVE SCHEDULE OF IMPLEMENTATION
OF
THE TECHNICAL COOPERATION
FOR
THE RESEARCH PROJECT FOR SMALL-SCALE AQUACULTURE
OF MALAWIAN INDIGENOUS SPECIES

The Japancse Implementation Study Team and the Malawian authorities concerned have
jointly formulated the Tentative Schedule of Implementation of the Rescarch Project for Small-Scale
Aquaculture of Malawian Indigenous Specics (hereinafter referred to as "the Project") as annexed

hercto.

This has been formulated in connection with the Attached Document of the Record of
Discussions signed between the Japancse Implementation Svludy Team and the Malawian authorities
concerncd for the Project on condition that the nccessary budget will be allocated for the
implementation of the Project by both sides, and that the schedule is subject to change within the

framework of the Record of Discussions whencver nccessity arises in the course of the

implementation of the Project.

Lilongwe, Malaw1i
18th January 1996

Wk e wl é”’:?j/

Mr. Yoshiaki KANO Dr. JaimesH. A. MAIDA
Leader, Principal Secretary,
Implementation Study Team, Ministry of Natural Resourccs,
Japan Intenational Cooperation Agency, Republic of Malawi

Japan

e

Mr. J. T. C. NTHANI
For Sccretary (o the Treasury,
Ministry of Finance,

T Republic of Malawi
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TENTATIVE SCHEDULE OF IMPLEMENTATION

A. Technical Program

Item,” Year Ist 2nd 3rd

. Seed Production

‘17 Selection of fish

(2i Seed production techniques

2. Feed Development

1) Natural feeds

(2) Artificial feeds

3. Fish Rearing

(1) Study of fish rearing techniques
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B. Annual Cooperation Program

Item,” Year

I'st

3rd

1. Japanese Side:
+1' Long-term experts

Team leader

Project coordinator

Expert
(2; Short-term experts

(3 C/P training in Japan

(4) Provision of equipment

2. Malawian Side:
(1) Provision of land,

buildings & facilities

{2} Counterpart personnel to

Japanese experts

(3) Provision of running

expenses

—

[\

3 persons,” year)

3 persons,” year)
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THE MINUTES OF DISCUSSIONS
CONCERNING

THE TECHNICAL COOPERATION

FOR
THE RESEARCH PROJECT FOR SMALL-SCALE AQUACULTURE
OF MALAWIAN INDIGENOUS SPECIES
AT
THE FIRST JOINT COORDINATING COMMITTEE
HELD ON AUGUST 7, 1996

The Japanese Consultation Team (hereinafter referred to as “the Team”), organized
by Japan International Cooperation Agency (hereinafter referred to as “JICA") and
headed by Dr. Yasuhko TAKI, Professor Emerilus, Tokyo University of Fisheries,
visited the Republic of Malawifrom Augusti to 9, 1996, for the purpose of planning a
detailed Malawi - Japan cooperative implementation plan (April 1996 - March 1999)
conceming The Research Project for Small-Scale Aguaculture of Malawian
Indigenous Species (hereinafter referred to as “the Project’).

During the Team’s stay in the Republic of Malawi, the Team exchanged views and
had a series of discussions with the Malawian authorities concemed, with regard to
the above mentioned plan and the desirable measures to be taken by the
Governments of both the Republic of Malawi and Japan for further successful
implementation of the Project in accordance with the Record of Discussion
(hereinafter referred to as “the R/D") sighed on January 18, 1996.

The FirstJoint Coordinating Committee was held at the Ministy of Natural Resources

-in Lilongwe during the Team’'s stay in Malawi in accordance with Article IV
(Administration of the Project) of the R/D for the purpose of formulating an
implementation plan (April 1996 - March 1999) of the Project and dealing with
specific matters concemed with the implementation of the Project.

The Joint Coordinating Commitee, consisting of members listed in Appendix |, madé
the minutes of discussions which are attached hereto as Appendices Il and lll.

August 7,1996

TN

L s

Mr. Motohiro OHAS HI Mr. B. J. MKOKO
Team Leader, v Director, Fisheries Deparment,
The Project Ministry of Natural Resources

Project Manager, The Project
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APPENDIX |

Name

Malawian Side:

(Ministry of Finance)
Mr. J.C.T.NTHANI

(Ministry of Natural Resources)

Mr. S.BOTOMANI
Mr. NDHLOVU
Mr. S.F.NTHENDA

(Fisheries Department, MONR)

Mr. B.J.MKOKO
Mr. E.L.NG'OMBE
Mr. S.DONDA

{(National Aquaculture Centre,

FD, MONR)

Mr. S.K.CHIMATIRO
Mr. A.O.MALUWA
Mr. M.V.KAPELETA

(Observer)
Dr. J.S.LIKONGWE

Japanese Side:

(Experts of The Project)
Mr. Motohiro OHASHI
Mr. Hiroyuki CHAGI

Mr. Akihiro KAWADA

(JICA Malawi Office)
Mr. Ryosuke KOJIMA

(Consultation Team)
Dr. Yasuhiko TAKI
Dr. Toshiaki YADA

Dr. Toshiro MASUMOTO
Mr. Satoru MATSUYAMA

(Observer)

Mr. Toshio MIHARU
Dr. Hiroki EDA

%

LIST OF PARTICIPANTS

Position

Deputy Secretary, Ministry of Finance

Deputy Secretary, Ministry of Natural Resources
Principal Economist, MONR
Principal Administrative Officer, MONR

Director of Fisheries Department, MONR
Assistant Director of FD, MONR
Fisheries Research Officer, FD

Head of National Aquaculture Centre, FD, MONR
Research Officer, NAC, FD, MONR
Research Officer, NAC, FD, MONR

Bunda College

Team Leader
Expert
Project Coordinator

Deputy Resident Representative

Leader / Professor Emeritus, Tokyo University of Fisheries
Freshwater Aquaculture / Director, Osaka Prefectural Freshwater
Experimental Station

Feed Development / Assistant Professor, Kochi University
Coordinator / Staff, JICA

Expert, JICA / Bunda College
Expert, JICA / Bunda College

.
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Appendix |i

THE RESEARCH PROJECT FOR SMALL-SCALE AQUACULTURE
OF
MALAWIAN INDIGENOUS SPECIES

Progress Report Presented at
The First Joint Coordinating Committee Meeting
Lilongwe, 7 August 1996

MINISTRY OF NATURAL RESOURCES
FISHERIES DEPARTMENT, NATIONAL AQUACULTURE CENTRE .
in cooperation with R
JAPAN INTERNATIONAL COOPERATION AGENCY
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PROGRESS REPORT
1. INTRODUCTION

1.1 Background

Fisheries in Malawi plays a very important role as it accounts for about 60 to 70% of
the total animal protein intake for Malawians. The present per capita consumption of
fish, however, has fallen from 12.3 kg in 1972 to less than 7.0 kg because of the
increasing population and the total catch from natural waters maintaining a stable
level of 70,000 tones per year. Therefore, the Government of Malawi is promoting
aquaculture to supplement to the production of capture fisheries. Aithough fish
production figures from aquaculture is relatively low at present, there is a fair
chance for promoting aquaculture development thanks to vast water resources and
suitable candidate land.

The introduction of exotic species favorable for aquaculiure has been prohibited by
law since 1992 in order to conserve Malawian endemic fish species from the
viewpoint of biodiversity. Research to screen fish species endemic to Malawian
waters suitabile for aquaculture comes to be essential to advancing the strategies of
biodiversity as well as fish supply. In view of the existing circumstances, the need
for research to screen fish species suitable for aguaculture was conceived, and a
request was made for assistance from the Government of Japan. The project aims
at, among other things (training of Malawian scientists; establishment of model
research facility; procurement of research equipment), to develop the basic
technology for the aquaculture of Malawian local species, including Chah‘nbo,
Mpasa, Ntchila and Mlamba, which will replace the common carp introduced some
years ago. Candidate species are going to be selected on the basis of their
performance, such as faster growth, good food conversion rates, ease of husbandry,
resistant to diseases, and high market value.

After a number of expert consultation missions sent by the Government of Japan,
the project was finally approved. The Government of the Republic of Malawi started
to implement the project, in cooperation with the Government of Japan, from April
1996. The indigenous fish species, such as the cichlid Oreochromis shiranus, the
cyprinid Labeo mesops, L. cvlindricus, Barbus johnstonii, B. eurystomus,
Opsaridium microlepis and the clariid Clarias spp., are to be examined through
three fundamental technical activities, namely : (i) seed production; (ii) feed

i
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development; and (iii) fish rearing techniques. These three areas will help clarify
important aspects about the suitability of these species for small-scale aquaculture
in Malawi. ‘

1.2. Location National Aquaculture Centre (Domasi)
1.3. Duration Aprit 1996 to March 1999 (3 years)
1.4. Master Plan

1.4.1. Objective of the Project
(1) Overall Goal .
To develop suitable technology for small-scale aquaculture of Malawian
indigenous fish species.
(2) Project Purpose
To clarify the suitability of some Malawian indigenous fish species for
small-scale aquaculture.

1.4.2. Output and Activities of the Project
(1) Methods of seed production for each selected indigenous fish species
are to be clarified through the following activities:
a. literature study for the selection of indigenous species to be
examined, and
b. study of seed production techniques for selected fish species.
(2) Suitable feeds for each selected fish species mentioned in (1) a. above
are to be clarified through the following activities:
a. study of suitable natural feeds, and
b. development of artificial feeds.
(3) Appropriate rearing technigues for each selected fish species men-
tioned in (1) a. above are to be clarified through the following activity:
a. study of fish rearing techniques.

1.5. Organization of the project : See Annex 1.
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2. DISPATCH OF EXPERT AND MISSION

2.1. Long-term Expert

2.1.1. Team Leader

Mr. Motohiro OHASHI April 1, 1996 - March 31, 1998
2.1.2. Project Coordinator '

Mr. Akihiro KAWADA April 1, 1996 - March 31, 1998
2.1.3. Seed Production

Mr. Hiroyuki CHAGI May 3, 1996 - May 2, 1998

2.2. Short-term Expert Program

Short-term experts of the following fields will be dispatched.

1) Architecture September 1996 (1 - 2 months)
2) Fish Biology October 1996 (1 -2 months)

3) Civil Engineering November 1996 (1- 2 months)
4) Freshwater Aquaculture January 1997 (1 -2 months)

2.3. Survey Mission

2.3.1. Preliminary Study Team April 9 - 23, 1995
Mr. Tomofumi KUME (Leader)

Mr. Motohiro OHASH| (Freshwater Aquaculture)

Dr. Hiroshi KONO (Fish Taxonomy)

Mr. Hiroaki YONESAKA (Social Study)

Mr. Yukihiko SAKAMOTO (Fisheries Technical Cooperation)

Mr. Akihiro KAWADA (Coordinator)

2.3.2. Supplementary Study August 8 - September 17, 1995
Mr. Motohiro OHASHI (Freshwater Aquaculture)
Mr. Akihiro KAWADA (Project Management)

2.3.3. Implementation Study Team January 9 - 23, 1996

Mr. Yoshiaki KANO (Leader)

Mr. Motohiro OHASHI (Freshwater Aquaculture)

Mr. Hiroshi TAKEUCHI (Fisheries Technical qupe,r\ation)
/? 3 ’C; L\J‘lL/L
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Mr. Toshitaka INAO (Coordinator)

2.3.4. Consultation Team ‘ July 30 - August 13, 1996
Dr. Yasuhiko TAKI (Leader)
Dr. Toshiaki YADA (Freshwater Aquaculture)
Dr. Toshiro MASUMOTO (Feed Development)
Mr. Satoru MATSUYAMA (Coordinator)

3. PROVISION OF MACHINERY AND EQUIPMENT

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

(1) The equipment planned to be purchased in Japan valued at about 14 million
Yen.
1 pellet machine, 4 microscopes, 2 cage-net frames, general laboratory
equipment, general laboratory glass wares, etc.
(2) The equipment planned to be purchased in Malawi valued at about 11 million
Yen. '
2 vehicles, 1 copier, 1 rubber boat with outboard engine, 1 freezer, 2
refrigerator, 1 video camera, 1 TV and video deck, etc.

4. COUNTERPARTS TRAINING

4.1. Training program in Japan
1) Mr. Boniface John MKOKO Middle of October, 1996 (half month)
(Fisheries Observation Tour)
2) unsettled trainee January 14 - June 29, 1997
(General Aguaculture)

4.2. Transfer of technology
Since the Project started in this April, JICA Experts have tried to transfer technology
through investigation trips, field collection of fish and rearing trials.

Now that the implementation plan for 3 years is approved in the First Joint
Coordinating Committee and the research systems are well organized, the transfer

\
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of technology will be advanced significantly.

Through expert interaction, Malawian counterpart staff will gain valuable expertise
required for them to be self-reliant in research. Furthermore, professional and
technical counterpart staff will benefit from the valuable technical training they will
be given in Japan. lt is hoped that regular publications, through newsletters and
scientific journals, will also help disseminate knowledge generated from the
research.

The project site, the NAC, offers good opporunities for researchers to interact with
extensionists who are involved in disseminating aquaculture to small-scale fish
farmers in rural areas. Therefore, extensionists will also benefit from their exposure
to the techniques generated by the project.

5. SPECIAL MEASURES

The site selection and lay-out of the physical infrastructure (Model Hatchery and
Laboratory) were thoroughly discussed between experts and counterparts.

A short-term expert, a consultant for the planning of the model haichery and
laboratory, will be dispatched soon. Experts and counterparts will decide the design
of these facilities through discussion with the short-term expert.l The short-term
expert will design in detail and make a written estimate.

6. RESEARCH ACTIVITIES
6.1. Fundamental Survey

6.1.1. Fish Biology

Survey of fish markets for the investigation of Mpasa (Opsaridium microlepis) gonad
somatic index (GSI) has been done in May and June. The GSI of 8 female
specimens ranged from 9.48 to 12.63 (mean 11.61) and 2 male specimens from
0.37 t0 0.41 (mean 0.39).

X
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6.2. Seed Production

6.2.1. Broodstock Development

Collection of adult/subadult Mpasa from natural waters has been done. A total of 20
fish were collected from the Linthipe River at Salima and have been stocked in a
pond at NAC. They were transported safely to NAC in plastic bags with water and
oxygen.

The body weight of the specimens ranged from 190g to 700g (mean 431g) and the
total length from 28.7cm to 48.0cm (mean 37.1cm).

6.2.2. Fry Rearing

Approximately 300 Mpasa fry were collected from the Bua River at the Nkhotakota
Game Reserve in May. The fry were transported to NAC by the same method as
used for Mpasa. The fry are being reared in a cementtank at NAC. They have been
fed artificial feed and some have now reached the fingerling stage.

6.3. Fish Feed Development

6.3.1. Artificial Foods
A JICA Expert and his counterpart visited a chicken feed factory in Blantyre in
search of raw materials readily available in Malawi.

Madeya (maize bran) has been one of the commonest fish foods in NAC due to its
ease in supply and low cost. Madeya has been used in the demonstrational semi-
intensive culture of tilapia at NAC.

6.4. Rearing Technique Development

6.4.1. Stagnant Water System

Examination of semi-intensive tilapia culture (QOreochromis shiranus and Tilapia
rendalli) was started in May, aiming at obtaining data relevant to the mass
production of tilapia in stagnant water systems. Fish were stocked at a density of
three fish per square meter in a 3,500m? pond (totally 10,500 tilapia) and Madeya
with chicken feeds were fed to them every day. Fish sampling from the pond is to be
done once a month for measurement. |
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6.5. Maintenance of facilities and equipment

6.5.1. Ponds

Five ponds (one 10,000m? pond and four 500m? ponds) were repaired, removing
bottom mud, hardening dikes and repairing inlets and outlets. This rehabilitation
was made to prepare a one-hector pond for the experimental semi-intensive culture
of tilapia and four 500m?-ponds for stocking Mpasa and other indigenous fishes.

6.5.2. Pellet machine ,

" There is an old pellet machine installed by a former JICA expert at NAC. It had not
been run properly when the Experts arrived at NAC. The pellet machine was
repaired to produce experimental fish feeds.

7. BUDGET

The counter value fund is hoped to strengthen the funding capacity of The
Government of Malawi, in view of the unfavorable economic position of the
Government. This fund will enable the Government of Malawi o build some support
structures, such as the training facility (comprising hostel, conference room, dining
room, kitchen, and staff quarters), rehabilitate the water channel which brings water
to the Centre, as well as erect a fence around the Centre in order to improve the
Centre's security.

8. PROBLEMS AND SUGGESTIONS

(1) Staff

It was specified in the R/D that each Japanese Expert should have at least one
professional officer (PO) counterpart, one Technical Officer (TO), and a minimum of
two Technical Assistants (TA). Although this has not yet been achieved, the
Committee agreed to maintain the same staff structure on the Project. Since at least
two vehicles will be purchased, it is important o have at least two drivers employed
by the Government of Malawi, for those vehicles.

(2) Transport
Two vehicles will be procured for the Project from JICA, however, considering the
activities in the fiscal year, coupled with the late arrival of thye-vehi\cles, these may
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not be enough. The Committee agreed to submit an application to Tréasury for an
additional vehicle to the Project procured through debt relief program between the
Government of Malawi and Japan.

(3) Financial allocation

An account has already been opened for the counter value fund, atthe Commercial
Bank of Malawi, Zomba Branch. It will be appreciated if the funds were transferred
as soon as possible. Much work has been put on hold, awaiting the funds to arrive.
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Anmnex 1.

- Object of Study

- JICA Expert

- Counterpart

August 7, 1996

ORGANIZATION OF THE RESEARCH PROJECT

E AlLL-

ACULTURE LAWI I

FISHERIES DEP. MONR

JOINT COORDINATING COMMITTEE

JICA

- Project Director
Dr. J. H. A. Maida

- Asst. Director of FD

- Project Manager
Mr. B. J. Mkoko

- Officer in charge of NAC

- Team Leader
Mr. M. Ohashi

- Coordinator

Mr. E. L. Ng'ombe Mr. S. K. Chimatiro Mr. A. Kawada
I |
REARING TECHNIQUE
SEED PRODUCTION FEED DEVELOPMENT DEVELOPMENT
Mr. H. Chagi Mr. M. Ohashi Mr. M. Ohashi

1. Mr. A. O. Maluwa (PO)
2. Vacant (TO)
3. Mr. P. B. Kataya (TA)

1. Mr. M. V. Kapeleta (PO)

|2. vacant (TO)
3. Mr. |. Chaggwa (TA)

1. Mr. S. K. Chimatiro (PO)
2. Vacant (TO)
3. Mr. M. W. Kaziona (TA)




Estimate of Budget from the counter-vaiue fund for The Research Project for Small-Scale

Aguaculture of Malawian Indigenous Species

Sub item Descripuon ESTIMATES IN MK
Na. 1986/97 1997/98 1998/99
GOCDS AND SERVICES : )
105 Cleaning mater:ats 7600 12500 3000
106 Computer cost 9120 43500 25000
107 Consumable stores 8360 20000 12525
116 Fuel and tubncants 152000 250000 125000
114 Farm inputs 38000 85000 96500
118 Food provisions 7600 8000 12650
117 Heatmg and lighting 22800 55000 57000
118 Hiring costs 76000 50000 9500
119 Hospitality expenses 7600 8000 * 9000
121 Hotel charges 53200 68500 30250
123 Internat training 38000 54800 62500
128 Maintenance of buildings 30400 42600 85000
129 Maintenance of irigation schemes 6840 9500 19500
130 Maintenance of office equipment 9880 27000 25000
131 Maintenance of motor vehicles 228000 250000 195000
134 Maintenance of water supplies 15200 9500 5500
137 Postage and postal charges 5320 6000 7500
138 Printing costs 14440 21300 55000
140 Publication ang advertising 22800 23000 10500
141 Public transport 8360 12500 10250
142 Purchase of drugs and vaccines 9880 15000 18275
146 Stationery 12920 28000 43250
147 Subsistence aliowance 152000 195750 145275
148 Telephone charges 19000 23000 19520
149 Telex and telephone charges 13680 15400 15850
150 Transport claims 5320 15000 7520
152 Unifarm & protective clothing 28120 33200 12520
153 Water and sanitation 3800 7550 9200
161 Film production 0 0 50000
166 Freight charges 19000 18500 2000
167 Board meetings (steering committee) 53200 61250 55200
SUB-TQTAL (Goods and services) 1078440 1469350 1248785
CAPITAL TRANSFERS
202 {Subscniptions 15200 18250 26500
SUB-TOTAL (Capital transfers) 15200 18250 26500
CAPITAL FORMATION
303 Construcuaon of buidings 760000 190000 0
308 Purchase of furniture and 'ﬁttings 30400 12500 0
317 Rehabilitation of irrigation schemes 76000 45000 0
320 Rehabilitation of water supply 45600 20500 0
SUB-TOTAL (Capital formation) 912000 268000 o]
GRAND TOTAL
GOODS AND SERVICES 1078440 1469350 1248785
CAPITAL TRANSFERS 15200 18250 26500
CAPITAL FORMATION 912000 268000 0
GRAND TOTAL | 20056401 1755600 1275285
CONVENTICNAL RATE MKIS 22 =14 S .t \
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Appendix |l

IMPLEMENTATION PLAN
of
THE RESEARCH PROJECT for SMALL-SCALE AQUACULTURE
of
MALAWIAN INDIGENOUS SPECIES

The implementation of this Technical Cooperation Project started at the National
Aquaculture Centre in accordance with the Record of Discussion, signed by Japan
International Cooperation Agency (JICA) and Principal Secretary, Ministry of
Natural Resources and Secretary to the Treasury, Ministry of Finance on 18
January 1996. The overall goal of the project is to develop suitable technology for
small-scale aquaculture of Malawian indigenous fish species. |

The project is to be executed through three activities: technical assistance by
Japanese experts on long-term and short-term assignment; tfraining of Malawian
counterparts; and provision of machinery and equipment necessary for research
work.

Through a series of discussion between Malawian counterparts and Japanese
experts, the following Project Work Plan was formulated (Annex |) and will be
conducted within the frame work of the Record of Discussion. Technical activities of
the Project in fiscal year 1996 is shown in Annex IL
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Annex 1

Work Plan for The Research Project for Small-Scale Aquacnlture of Malawian Indigenons Species

st 2nd 3rd
Title Ttem Contents Object | Person IC 1996 i 1997 : 1998 11999
' 4 7 10 1[4 7 fio a1 J4 7 o ou
Fundamental Survey 1. Fish Taxonomy [dentification of fish species T.C,LB,O |[C,KA,SE s n n
2. Fish Biology Reproductive biology and food habit T.C,LB,O IM,CH KA ; | H
Seed Production ]ljegg?g;ifr::)rcli( Sgltl:r:lion of wild adult and subadult fish from natural T.CLB.O [MCH E E E
Cultivation of broadstock in ponds T,.C,.LB,O |M.CH ’ ’ "
2. Hatching Collection fertilized eggs from natural waters L.B,O M,CH 1 : '
Artificial of insemination using wild specimens LB.O M,CH — Sumsln | m—— e | — ——
Artilicial insemination using reared specimens T,C,LB,O {M,CH — s | T— by | o oo
Examination of hatching methods CLB,O |M,CH m— s | — o | am— mbc—
3. Fry Rearing Investigation of natural feeds for fry CLB,O M,CH
Examination of artificial micro foods for fry CLBO [MCH i — e P
Fish Feed Development [I. Natural Feeds Propagation and dynamics of plankton T.C,LB,O |[K,O,SE ' ' :
Evaluation of plankton species as fish feed T,C,LB,O |[K,O,5E : } }
2. Artificial Foods . : : 1 1 1
bE;;;gg:lact:;m of low-vajue agriculture and livestock T.CLB,O [K.O : :r E I;
Examination of formulated foods for fingerling LB.O K.O : . >
Examination of supplemental foods for grow-out T,C.LB,O |[K,O ' . i
Rearing Technique 1. Polyculture Examination of composition of fish species T.C,LB,O |C,O ; ; '
Development 2. Stagnant Water System |Examination of extensive and semi-intensive systems  [T,C,LB,O [C,0 ) ’ ’
3. Net cage Examination of intensive fish rearing in net cages T.C.LB,O |CO H } }
#Object -- T:Tilapia & Oreochromis C:Clarias' LB:Labeo & Barbus O:Opsandium '
#Person in Charge -- C:Mr.S.K.Chimatiro M:Mr.A.O.Maluwa K:Mr.M.V.Kapeleta O:Mr.M.Ohashi- CH:Mr.H.Chagi KA:Mr.A Kawada SE:Short-term Expert
D
3
P F e
¢
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Annex II

Technical Activities of the Project in Fiscal Year 1996

A. Fundamental Survey

1. Fish Taxonomy

(1) Collection from natural waters of specimens of candidate species of the
genera Opsaridium, Barbus, Labeo, Clarias, Tilapia and Oreochromis.

(2) Examination of specific characters and identification of species.

2. Fish Biology

(1) Survey of the spawning season and grounds of cyprinid species based on
both wild-caught and pond-reared specimens.

(2) Examination of food habits of cyprinid and tilapiine species based on
digestive tract contents in wild-collected specimens.

B. Seed Production

1. Broodstock Development

(1) Survey of collection sites and collection of live adult/subadult specimens
of all the candidate species.

(2) Rearing of the above-mentioned specimens in broodstock ponds.

2. Hatching
(1) Collection of fertilized eggs from natural waters.
(2) Artificial insemination using wild specimens.

C. Fish Feed Development

1. Natural Feeds

(1) Investigation of the availability of organic and chemical fertilizers.

(2) Examination of relationships between fertilization amounts and phyto- and
zooplankton biomass.

2. Artificial Foods

(1) Search for locally available food materials including agriculture and
livestock byproducts.

(2) Examination of the effects of supplementary feeding of single food
materials in the stagnant-water culture of Tilapia and QOreochromis.

» | {kaia
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D. Rearing Technique Development
1. Staghant Water System
(1) Comparative study of the growth and survival of Tilapia and Oreochromis

species under different feeding conditions.
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THE MINUTES OF DISCUSSIONS
ON THE JOINT EVALUATION
OF THE RESEARCH PROJECT FOR SMALL-SCALE AQUACULTURE
OF MALAWIAN INDIGENOUS SPECIES

The Japanese Evaluation Team (hereinafter referred to as “the Team®), orgamized by Japan
International Cooperation Agency (hereinafier referred to as “JICA”) and headed by Mr. Ryo Kuroki,
visited the Republic of Malawi from September 21 to October 1, 1998 for the purpose of evaluating
jointly with the Malawian Evaluation Team headed by Mr. R. H. E. Mapenba, Assistant Chief Economuist,
Ministry of Forestry, Fisheries and Environmental Affairs, Republic of Malawi the achievement of the
Japanese technical cooperation for the Research Project for Small-scale Aquaculture of Malawian
Indigenous Species (hereinafier referred to as “the Project”) implemented in the National Aquaculture
Centre of the Republic of Malawi (hereinafier referred to as “NAC”).

During the stay in Malawi, the Team conducted field surveys jointly with Malawian Team in the
project site and also had discussion with concerned Malawian authorities. Finally both teams had a
series of discussion in the joint meeting for the above mentioned purpose.

As a result of series of discussions, both teams agreed to forward to respective Governments a

report of the evaluation which is referred to in the documents attached hereto.

Lilongwe, September 30, 1998

' %/UW/

, 7
. Ryo Kuroki Mr. R H. K, /apZmba
Leader Leader
Japanese Evaluation Team Malawian Evaluation Team
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THE JOINT EVALUATION REPORT
ON THE JAPANESE TECHNICAL COOPERATION
FOR THE RESEARCH PROJECT FOR SMALL-SCALE AQUACULTURE
OF MALAWIAN INDIGENOUS SPECIES

I. INTRODUCTION

Based upon the Record of Discusstons (hereinafier referred to as “the R/D”) signed on January 18,

1996, the Government of Japan and the Government of the Republic of Malawi have been implementing,

the Project since April 1, 1996.

The Project is scheduled to be implemented for three (3) years and is to be completed on March 31,

1999,

According to the R/D, the Overall Goal of the Project is:
“to develop suitable technology for smail-scale aquaculture of Malawian indigenous fish species”.

And the Project Purpose is:

“to clarify the suitability of some Malawian indigenous species for small-scale aquacuiture”.

In order to conduct evaluation efficiently, both teams have developed Project Design Matrix
(hereinafter referred to as “PDM”) as shown in Annex 1.

2. EVALUATORS
2-1. Japanese Side
Mr. Ryo Kuroki
{Leader)
Dr. Toshiaki Yada
(Freshwater Fishculture)
Mr. Koji Watanabe

{Cooperation Evaluation)

Mr. Hiroyuki Tanaka

(Coordinator)

‘r/(/

Managing Director,
Forestry and Fisheries Development Cooperation Department,
Japan International Cooperation Agency (JICA)

Director,
Osaka Prefectural Freshwater Fish Experiment Station

International Affairs Division,
Fisheries Agency,
Ministry of Agriculture, Forestry and Fisheries (MAFF)

Project Officer,

Fisheries Cooperation Division,

Forestry and Fishery Development Cooperation Department,
Japan International Cooperation Agency (JICA)
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Mr. Wataru Takada Senior Principal Consultant,
(Evaluation Analysis) Consulting Group,
CRC Overseas Cooperation Inc.

2-2. Malawian side

Mr. R. H. E. Mapemba Assistant Chief Economist,
(Leader) Ministry of Forestry, Fisheries and Environmental Affairs
Mr. A. G. Chinkunda Economust,

Ministry of Finance

Mr. C. S. Dissi District Fisheries Officer - Zomba,
Department of Fisheries

3. OBIECTIVES OF THE EVALUATION
Objectives of the evaluation of the Project are as follows:

(1) To execute a comprehensive evaluation of the achievement in accordance with the original plan
described in the R/D, Tentative Schedule of Inipleinentation, Annual Work Plan and PDM.

(2) To make recommendations and suggestions concerning the measures to be taken after the.
termination of the cooperation period of the Project to the authorities of the respective

Governments.

4, METHODOLOGY OF EVALUATION

4.1. Survey
The Project was evaluated jointly by the Japanese and Malawian side. The Team visited the project

site and had a series of hearings from Japanese long-term experts, Malawian counterpart personnel.

4-2. Items of the Evaluation
4-2-1. Accomplishment of the Project

' Accomplishment of the Project was measured in terms of inputs, activities, outputs and project
purpose, all of which accord with the R/D, TSI and PDM.

R
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4-2-2 Analysis on Evaluation Issues
(1) Effectiveness
Effectiveness was assessed by evaluating the extent to which the Project has achieved outputs and
project purpose.
(2) Impact
Impact of the Project activities was identified as positive and negative changes produced by the
Project directly and indirectly (including unexpected changes).
(3) Efficiency
Efficiency of the Project implementation was analyzed focusing on the relationship between outputs
and inputs in terms of timing, quantity, and on linkage with other cooperation scheme of JICA and other
organizations.
(4) Rationale
Rationale of the Project was reviewed as the validity of project purpose and overall goal in
connection with the development policy of the Government of Malawi and needs of the beneficiaries.
(5) Sustainability
Sustainability of the Project was forecasted in organizational, financial and technical aspects by
examining the extent to which the achievement of the Project is sustained or expanded after the

assistance is completed.

5. RESULTS OF EVALUATION

5-1. Accomplishment of the Project as of Septerber 20, 1998
5-1-1. Accomplishment of Input
(1) Measures taken by the Government of Malawi
1) Provision of Land, Building and Facilities of National Aquaculture Centre, Domasi
(a) Project Office
(b) Laboratories
(c) Experimental Fields

2) Allocation of Couhterparts

During the cooperation pertod, thirteen (13) counterpart personnel were allocated.

3) Allocation of Local Cost
A budget of approximately MK5,243 thousand (equivalent to approximately US$210 thousand)
including MK4,926 thousand (equivalent to approximately US$197 thousand) of Counter Value
Fund was allocated for the Project (up to the end of July, 1998).. (conversion rate:
US$1.00=MK25)

KL 3
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(2) Cooperation by the Government of Japan
1) Dispatch of Experts
(a) Long-term Experts ;
Tlﬁee (3) long-term experts covering three (3) research areas were dispatched.
(b) Short-term Experts
Nine (9) short-term experts were dispatched.
l 2) Provision of Machinery and Equipment
The machinery and equipment equivalent to approximately 61.8 million yen (equivalent to
approximately US$458 thousand) were provided for the Project.
3) Training of Malawian Counterpart Personnel ’
Five (5) Malawian counterpart personnel were trained in Japan and two (2) counterpart personnel
are to be trained by the third country training program.
4) Local Expenditure
Approximately 44.0 million yen (equivalent to approximately US$326 thousand) was allocated
for the project activities including the construction of infrastructure.  (conversion rate:
USS$1.00=¥135)

5-1-2. Accomplishment of Activities
(1) Installation of equipment and facilities
The construction works of the Model Hatchery and Laboratory was started in January 1998 and
complcted in September 1998. The construction cost was financed by the Japanese side using the
physical infrastructure scheme. Also, equipment necessary for implementing the Project such as
vehicles and analytical equipment were provided by the Japanese side. The Malawian side prepared

seven (7) houses for staff and one dormitory in the project site using the Counter Value Fund.

(2) Selection of fish species to be studied
1) Fish Taxonomy
The proposed fish species for screening the suitability for small-scale aquaculture were classified
according to the basic fish taxonomy. O. shiranus, O. karongae, T. rendalli, C. gariepinus, L.
cylindricus, L. mesops, B. eurystomus, B. johnstonii, B. litamba and O. microlepis were selected as

the candidate species for the research in the Project.

2) Fish Biology

The spawning season of cyprinid such as Opsaridium microlepis, Labeo mesops, L. cylindricus,
Barbus johnstonii and B. eurystomas was clarified in natural waters through a periodic survey of GSI
(gonado-somatic index) and a trial of practical fertilization for each egg. O. microlepis captured in

the Linthipe River around Salima were ascertained to be mature from June to August in 1998 (winter

W
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spawner). Cyprinids except O. microlepis proved mature from December to Febrnary in Shire
River around Liwonde (summer spawner) and L. mesops was confirmed to be earlier spawner than L.
cylindricus.

(3) Study on seed production method
1) Broodstock development

Collection of wild adult and subadult cyprinid such as O. microlepis, L. mesops, L. cylindricus, B.
johnstonii and B. eurystomus was established and transportation of those live fish from rivers to
NAC was done by the use of plastic bag containing cold water with oxygen gas.

L. mesops, L. cylindricus and Clarias gariepinus, broodstock of which could be cultivated
successfully in pond, were induced to spawn by hormone injection. It is planned to examine
induced spawning of B. johnstonii, and B. eurystomus cultivated in pond from December 1998.

Cannulation technique was introduced in examining the maturing degree of egg without dissecting
broodstock. After a trial fertilization to cyprinid egg, microscopic study on the development of egg
was carried out.

2) Hatching of egg

Artificial hormones such as gonadotrophin and pituitary gland from several fish species such as
Hypophthalmichthys molitrix, Cyprinus carpio and C. gariepinus were examined to induce
successful spawning for cyprinid and catfish.

Wild specimens of L. mesops succeeded in spawning tank by the treatment of pituitary gland of
silver carp and the fertilized egg could hatch in net cage. The fertilized egg of O. microlepis
succeeded in hatching in net cage. C. gariepinus cultivated in pond could respond effectively to
injection of the pituitary gland of common carp or catfish and their sticky egg hatched with ease in
stagnant watcr tank.

3) Fry rearing

Hatched fry of L. mesops, O. microlepis and C. gariepinus could be reared with zooplankton and
artificial compounded foods in concrete tank. Propagation of zooplankton such as Rotifera and
Cladocera proved essential for rearing hatched fry. To avoid carnivalism among fry, the survival
rate was fairly improved by feeding zooplankion sufficiently. As to C. gariepinus, diligent grading

of the fry size was carried out to prevent them from devouring one another.

(4) Study on suitable feed.
1) Natural feeds
Propagation of phytoplankton and zooplankton were examined using chicken manure, goat manure
and calcium carbonate of lime in cement tank and earthen pond. Zooplankton divided into
Copepoda, Branchiopoda and Ploima was propagated successfully with chicken manure or goat
manure at the rate of 0.5 kg/tri and provided for fry as well as fingerling.
Treatment of chicken manure fertilization to tank proved to compensate for a growth rate of O.

shiranus weighting 10-25 g/fish with maize bran feeding at fish density of less than 0.14 kg/mi.
2) Supplementary foods

pe |
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Examinations of supplementary foods for fattening O. shiranus and 7. rendalli were conducted to
define the nutritive value and food cost per one kg of fish produced with maize bran, wheat bran and
rice bran. Both maize bran and wheat bran proved practical and efficient materials to fatten tilapias.
Regular feeding of these supplementary foods advanced the technique of reproducing and fattening
tilapias. Stock management of food materials was cared successfully by Malawian counterparts.

3) Artificial foods

Compounded foods for fingerling and broodstock of L. mesops and C. gariepinus were examined
in accordance with nutritive requirement and market availability. The food for fry was designed as
a standard formula by mixing 50% dry Ushipa meal, 12.5% meat bone meal, 10% milk powder,
25%wheat flour, 2% vitamin-mix and 0.5% mineral-mix, Broodstock were standardized to feed
with compounded food composed of 30% dry Ushipa meal, 15% meat bone meal, 5% blood meal,
15% soybean meal, 22% wheat flour, 10.5% maize bran, 2% vitamin-mix and 0.5% mineral-mix.

Technique for feeding the compounded foods of fry and broodstock was developed and instructed

to Malawian counterparts.

(5) Study on rearing technology

1) Polyculture

Polyculture consisting of O. shiranus, T. rendalli and C. gariepinus was examined to increase
productivity efficiently in pond. On condition of a stocked rate of 80% O. shiranus and 20% C.
gariepinus, both species proved possible to grow remarkably with maize bran at total fish density of
less than 0.34 kg/mi. Polyculture of tilapia and catfish resulted in a more productive method and
could be applied practically in nursery pond and fattening pond.
2) Semi-intensive iechnique

As the results of a series of examination, Q. shiranus, T. rendalli and C. gariepinus were selected
to be practical candidate species for aguaculture in NAC in terms of growth rate, food habit,
fecundity, adaptation to artificial environment and marketable value.

Result from experiments shows that the most suitable cycle for aquaculture to fatten O. shiranus
and T. rendalli to table size with more than 100 g. is from September to July. The production of
3.2 tons per ha. was attained with supplementary foods of maize bran and wheat bran using

fingerling of O. shiranus and T. rendalli with more than 10 g.

(6) Bringing up of researchers
Throughout the implementation of the above mentioned research activities, Malawian counterparts
accumulated knowledge and techniques necessary for conducting research in the field of aquacuiture
by participating in all the survey in the field and experiments in the laboratory.

The progress of activities is shown in the attached table (Annex 2).

5-1-3. Accomplishment of Qutputs
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(1) Seed production method
As described in 5-1-2 (3), practical methods for seed production of O. microlepis, L. mesops and C.

gariepinus were clarified.

(2) Feed development
As described in 5-1-2 (4), natural and artificial feeds suitable for fattening O. shiranus and T.
rendalli were developed and feeding techmiques for each species were established.  Also, compound

food for fingerling and broodstock of L. mesops and C. gariepinus was developed.

(3) Rearing technology
As described in 5-1-2 (5), polyculture of O. shiranus, T. rendalli and C. gariepinus as well as semi-

intensive technique was clarified.

5-1-4. Accomplishment of the Project Purpose

The results of research in all the areas planned in the Project have been obtained successfiily as
mentioned above. It is considered that the suitability of O. shiranus, T. rendalli and C. gariepinus for
small-scale aquaculture in Malawi was clarified in an experimental scale. Furthermore, some more
progress on the clarification of suitability of other species is expected in the rest of the cooperation period.
All the details of research papers on the activities conducted in the Project are shown in the attached list
(Annex 3).

5-2. Analysis on Evaluation Issues
5-2-1. Effectiveness

The outputs have been effectively secured by performing planned activities. Owing to the research
activities conducted in the Project and the provision of equipment and facilities for research, NAC and  its
researching staff have improved its research ability and have expanded the extent of its activities. The
research which was conducted in the Project produced valuable results in each research area. Also, the
Malawian rescarchers have acquired appropriate technical transfer from the Japanese experts. It is

-expected that NAC and its researchers will play important role in the future research activity.

5-2-2. Impact

NAC has reinforced its ability to conduct research activity in the area of aquacuiture by installing
equipment and facilities. The Malawian researchers learned from the Japanese experts not only the
knowledge and techniques but also research behaviour such as attaching importance to fundamental
technique and practices in the field. The pragmatic way of study was accepted by Malawian counterparts
by means of showing the fruit of experimental cuitivation which produced a kind of impact also to the local
society. The Project has also made impact to the local community such as; increasing the supply of

fingerling, increasing the supply of fish for table, creation of job opportunities, improvement of fish
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production by private farmers improvement through technical consultation with NAC. It is also noted that
some counterparts are giving lecture in the university taking advantage of the experience in the Project.
The research results obtained in the project are useful in future development and expansion of

research activities in aquaculture not only in Malawi but also in other countries.

5-2-3 Efficiency

The timing of input such as dispatch of experts, provision of equipment and expenditure of local
costs was appropriate in general. Expected outputs were obtained efficiently on good balance with inputs.
There was no serious inhibiting factor for efficient implementation of the Project. As for linkage with
other institution or cooperation, it is considered that sharing use of equipment and exchange of information
with Bunda College and ICLARM has contributed to the efficient implementation of the Project. Besides,
close communication between both sides throngh meetings, such as the Joint Coordinating Committee
Meeting and Joint Steering Committee Meeting as well as weekly meeting and unit meeting between
Japanese experts and Malawian counterparts, have contributed to the efficient implementation of the Project.
Also, the Technical Advisory Committee in Japan gave timely and appropriate advice to Japanese experts.

5-2-4 Rationale of the Plan

In the Republic of Malawi, fisheries play a very important role, having accounted for about 70% of
total animal intake for the people. However, fish consumption per capita is decreasing due to the increase
of population while the total catch from natural waters has stagnated. Therefore, the government of
Malawi is promoting aquaculture to supplement to the capture fisheries. Under such circumstances, the
Project was timely and appropriately planned to meet the institutional needs. Considering that the Project
is the first Japanese project-typc tcchmical cooperation on aquaculture in the continent of Africa, ilic scaie of
project, the project purpose, the activity, outputs and inputs as well as the linkage among them were
adequately designed.

5-2-5 Sustainability

Although it is too early to forecast the sustainability of the Project considering only two and half
years have past since the cooperation started, the Project seems to be sustainable from the following
viewpoints:
(1) The Project is considered technically sustainable since a great emphasis have been placed on the
development of an appropriate technique to social, economic and climatic conditions in Malawi. It is
observed that the counterpart personnel understand the necessity to master the basic technique and to
establish the appropriate technique in accordance with different conditions.
(2) The implementing agency is well organized for implementing the Project and political and institutional
supports have been given to the Project which are expected to continue because of the importance of
developing aquaculture in the country,
(3) During the Project period, NAC has paid the best effort to cover the local expenses even in the
difficult financial situation. It is expected that NAC will continue to secure the necessary budget for its




planned activities. On the other hand, it should be taken in consideration that NAC has its own source of

revenue by selling fingerling and table fish and this revenue will be able to increase with the expansion of

activities.

6 CONCLUSION AND RECOMMENDATIONS

6-1. Conclusion
The Project, which is the first Japanese project-type technical cooperation on the area of aquacuiture
in Africa, is expected to attain the project purpose within the three-year cooperation period. And also it is
noted that, through the implementation of the Project as a pilot project, both sides of Malawi and Japan
could share useful information for continuing the research on the same area. _
Accordingly, it is considered reasonable to terminate the cooperation of the Project in the end of
March, 1999 as scheduled.

6-2 Recommendations
(1) In the rest of the cooperation period, both Japanese and Malawian side should make their best effort to

obtain the remaining research result and accomplish the project purpose in order to terminate successfully
the Project and to proceed to the next stage of the research activity.

(2) For attaining the overall goal of the Project that is to develop suitable technology for small-scale
aquaculture of Malawian indigencus fish species, it is important that NAC will make the best use of ihe
results of the Project and for this purpose it is considered necessary to proceed the research activity to the
next stage.

(3) 1t is required, for continuing the research activity, to strengthen the organization, allocating permanent
researchers and to secure necessary budget according to the research plan .

(4) 1t is recommended for NAC to keep close relations with other research institutions such as colleges in

order to promote efficiently the research activities and to disseminate the research results.
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Annex 1
Project Deslgn Matrix (PDM) on the Japanese Technical Ceuperation for the Research Project for Small-scale A quacniture of Malawian Indigenous Specles

In the Republic of Malawi (Cooperation perlod: 3 years from April 1996 Implementing Agency: Department of Fishery, Ministry of Forestry, Fisherics and Environment Affairs)

Summary of the project

Verifiable Indicators Means of Verification

Important Assumption

Qverall Goal
Suitable technology for small-scale aquaculture of
Malawian indigenous fish species is developed.

- Examples of utilization of developed technology in
small-scale indigenous fish production

- Interview to implementing agency and
authonties concemed
- Research papers

(1) The present policy on aguaculture is maintained.
(2) Technology developed based on outcomes of
rescarch activitics is accepted by the local society.

Project se
The suitabilily of some Malawian indigenous fish
species for small-scale aquaculture is elarified.

(1) Number of indigenous fish species, of which the
suitability was clarified

(2) Number of research paper on the suitability of
indigenous fish species for smali-scale

- Aclivity report of the Project
- Interview to JICA Experts and Malawian
Counlerparts

(1) The counterparts remains as researcher and the
structure of research is maintained..

(2) The research activilies are spontanecously and
continuously developed.

(3) Instilutional support Lo research activily for
aquaculture conlinues.

(4) There is no unusual change in the wealher

Result/Outputs

I. Methods of sced production for each selected
mndigenous fish species are clarified.

2. Suilable feed for each sclected fish species are
clarified.

3. Appropriate tearing techniques for each selected fish
species are clarified.

1. Status of clarification of seed production methods
for indigenous fish

2. Status of clarification of suitable feed

3. Slatus of clarification of rearing techniques

- Research papers and technical reports

- Field survey

- Interview to JICA Experls and Malawian
Counterparts

Activities

}. To install equipment and facilities

2. To sclect fish species to be studied

3. To carry out studies on seed production of selected
fish species

4. To carry out studies o natural and artificial feed
suitable for selected fish species

5. To carry out studies on rearing fechniques for
selected fish species

6. To bring up researchers (hrough the above activitics

Inputs by lapanese Side (As of September 1998)

1. Dispatch of experts : long, term 3, short term 9

2. Malawian counterpart training : 5 counterparts in Japen and 2 counterparts by the third country
lraining program

3. Provided equipment equivalent to : approx. 61.8 million yen

4. Local expenditure : approx. 44.0 million yen

Inputs by Malawian Side {As of July 1998)
L. Counterparts assigned: 13 counterparts

2. Lands, buildings and facilities

3. Local expendilure : approx. MK.317 thousand

4. Counter value fund : MK 4,926 thousand

- The counterparis continue 1o dedicate in the research
activity for aquaculiure.

- There is no crilical delay in transporiation and
custorn clearance of provided equipment.

- There is nounusual change in the weather.

(Pre-conditions)

(1) Local cost is sccured.
(2 Rescarchers with basic rescarch capabililies are
assigned as counterparts.




Progress of Activities and the Results of the Indigenous Species to be searched for the Suitability of Small-Scale Aquaculture

(Annex 2)

Fish Species

Fundamental Survey

Seed Production

Fish Feed Development

Rearing Technique Development

Fish Taxenomy

Fish Biology

Broodstock Development| Hatching Fry Rearing

Natural Feeds

Artificial Foods

Polyculture

Stagnant Water System

Net cage

Oreoclromis shiranus

Tilapiarendalli

0. .karoﬁgae

Clarias gariepinus

Basyclarias nyasins

Labeo cylindricus

vr o am e n s o mn at o o = e -

L. mesops

Barbus evrystomus
B. johnstoni

-t e e e

b s e e e e d e — -

B. litamba

Opsaridivm microlepis

a0 e en ey e ] em e d A e

Technical Transfer

Field guide of selectedfish
species
Measurement of GSI

Collection of wild adult & subadult
Cultivation of broodstock in pond »
Inducementto spawn by hormone
injection

Investigation of natoral & antificial feeds

Propagation of zooplankton

and compounded foods

Examination of supplemental

Examination of composition of fish species
Examination of semi-intensive system

o
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1-Annex 3

List of Report

« Progress report on Seed production No.1, 1996

« Progress report on Seed production No.2, 1996

- Progress report on Seed production No.3, 1996

* Progress report on Seed production No.4, 1997

- Progress report on Seed production No.5, 1997

- Progress report on Seed production No.6, 1997

» Progress report on Seed production No.7, 1998

« Progress report on Seed production No.8, 1998

* Progress report on Feed development and Fish rearing No.1, 1996

- Progress report on Feed development and Fish rearing No.2, 1996

» Progress report on Feed development and Fish rearing No.3, 1996

- Progress report on Feed development and Fish rearing No.4, 1997

- Progress report on Feed development and Fish rearing No.5, 1997

* Progress report on Feed development and Fish rearing No.6, 1997

» Progress report on Feed development and Fish rearing No.7, 1998

- Progress report on Feed development and Fish rearing No.8, 1998

» Plan of examination in Supplementary feed for Fattening Tilapia, 1996

+ Plan of examination in Semi-intensive culture for Tilapia, 1996

* Plan of Survey of Fish Feed Material in Blantyre and Limbe, 1996

» Study on Feed development for Tilapia (1) -Study on Maize bran for Oregchromis shiranus, 1996

» Study on Feed development for Tilapia (2), -Study on feeding Maize bran and Wheat bran for
Oreochromis shiranus 1996

- Study on Feed development for Tilapia (3), -Study of artificial food for Oreochromis shiranus 1997

- Study on growth of Oreochromis shiranus and Tilapia rendalli, 1997

- Study on growth of Oreochromis shiranus and Tilapia rendalli, 1997

- Study on practical feeding value of Rice bran for Oreochromis shiranus and Tilapia rendalli, 1997

.= Study on reproduction of Clarias gariepinus, 1997

» Result and discussion of fish production in fattening pond, 1997

» Result and discussion of fingerling production, 1997

- Summary of artificial feeding performance for Tilapia fingerling production, 1997

- Summary of artificial feeding performance for fattening Tilapia, 1997

- Study on feed development (1), 1998

- Study on feed development (2), 1998

+ Study on fish rearing (1), 1998

+ Study on fish rearing (2), 1998
(Reports are written by English)

AL
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2-Annex 3

* Quarterly report - Seed production, Feed development, Fish rearing (1), 1996

* Quarterly report - Seed production, Feed development, Fish rearing (2), 1996

* Quarterly report - Seed production, Feed development, Fish rearing (3}, 1996

- Quarterly report - Seed production, Feed development, Fish rearing (4), 1996

+ Quarterly report - Seed production, Feed development, Fish rearing (1}, 1997

+ Quarterly report - Seed production, Feed development, Fish rearing (2), 1997

« Quarterly report - Seed production, Feed development, Fish rearing (3), 1997

+ Quarterly report - Seed production, Feed development, Fish rearing (4), 1997

* Quarterly report - Seed production, Feed development, Fish rearing (1), 1998

» Study on Feed development for Tilapia (1) -Study on Maize bran for Oreochromis shiranus, 1996
» Study on Feed development for Tilapia (2) - Study on feeding Maize bran and Wheat bran for

Qreochromis shiranus, 1896
+ Study on Feed development for Tilapia (3) -Study of artificial food for Oreochromis shiranus, 1997

(Report are written by Japanese)
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