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EDITORIAL

Global aquaculture annual production has reached over
12 million metric tons and continues to grow at
apbroximately | O percent annually. At present most of the
fin fish and crustacean production comes from pond
culture of various kKinds and the total contribution from pen
and cage culture is negligible. Moreover, production froem
pend culture is expected to increase steadily because of
gradual intensification of existing pond culture systems to
raise production per unit ared, as well as the additienal
water areas that are expected to be brought under pond
cilture in the future years.

The advantages of pen and cage culture systems are that
they can be carried out in all kinds of inland and coastal
waters (perennial and seasonal) including coastal lagoons
and bays, floodplains, rivers and canals, lakes {natural and
man-made} and reservoirs without muchcapital investment;
and that the technology and the size of the operation could
easily be tailored ta the ability and the resources of the fish
farmer. Among the required inputs, feed may pose the
biggest problem. However, this problem could be minimized
by selecting the right kind of species for culture depending
on the availability of natural feed in the water and the
artificial feed in the neighbourhood. Pens and coges could
be built with locally available material and the family
members of the fish farmer could take active part in the day
to day management including feed preparation and feeding.
What may be required to ensure success are a reliable
supply of fingerlings ond ¢ dedicated extension service.




In many developing countries there exist vast water areas
thot could be used for some kind of pen and cage culture,
asa partofthe overall rural develepment programme, with
o view to allevigting poverty and impraving nutritional
status of rural people. Seme developing countries such as
China, Philippines, Thailand and Nepal has made some
noteworthy progress in this direction, But, the potential is
so high and so little hos been ochieved. The dunors,
natienal gevernments and nen-governmental organizations
are urged to explare these possibilities,

Ihape, [have not made it sound too easy. Dear colleagues,
we all know nothing js easy in this game. In any case, this
is something to think about.

P.C. Choudhury
Fishery Resources Officer
Intand Water Resources and Aquaculture Service

AQUACULTURE NUTRITION
FOOD FOR THOUGHT

InTRODUCTIGN

As in rerrestrial farm animals, the growth and
production of farmed fish and shrimp is dependent
upen the intake of feod cantaining 40 or more essential
dietary nutrients, including proteins, |ipids,
carbohydrates, minerals and vitamins. At present the
cost of supplying these dietary nutrients represents
the largest single costitem of most semi-intensive and
intensive fish and shrimp farming operations: faod and
feeding costs generally accounting for 30-60% of toral
farm production costs, and sometimes even higher,

Meen ror a DeriMiTIiON

Aquaculture nutrition is concerned with the study of
those processes by which a farmed fish or shrimp
obtains, takes in, and assimilates foad for promoting
tissue growth ar repair. Simple as this definition may
appear, the majority of researchersand denoragencies
still believe thataquaculture nutrition is only cancerned
with the fermulation, production and utilization of
artificial or processed diets for use within intensive
farming systems. Since over B0% of world finfish and
shrimp aquaculwre production is currently realized
within semi-intensive and extensive pand-basedfarming
systems. research emphasis must also be given to

semi-intensive and extensive feeding methods, suchas
five food production through pond fertilization or
substrate enhancement, and supplementary diet
feeding. All too often it is believed that the only
economic way of feeding fish or shrimp is by using a
high quality ‘complete’ pelleted diet: it is not, and
farmers and researchers alike should not be mislad to
believe =g,

Although all farmed fish and shrimp have the same
basic qualitative dietary requirements for the five
major nutrient groups (ie. proteins, lipids,
carbohydrates, minerals and vitamins), the form in
which these nutrients are supplied varjes depending
upen the farming system employed; varying from the
exogenous supply of a nutritionally complete artificial
pelleted diet within intensive cage farming SYStems
to the consumption of endogenously produced live
foad erganisms within extensive pond farming systems.
The relatienship berween artificial diets and live food
arganisms in the overall nutritional budget of fish and
shrimp within extensive, semi-intensive and intensive
farming systems is shown in Figure .
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Figure | The relanive contnbution of natural foed ocganisms and anifiaal feeds in the nutdtional budget of fish and shrimp within
extensive, sert-rlensive and iensive forming systerms

ExisTing FEeping OpTioNS

Existing aquaculture feeding practices can be broadly
divided inte four basic focd management cptions
depending upon the level and form ef the nutrient
input into the farming system, namely:

Mo exogenous nutrient input - basic farming
system where fish and shrimp growth is torally
dependent upon the natural productivity of the water
body in which the fish or shrimp are cultured and the
conseguent consumption of naturally available food
arganisms. This management option is generally
employed within extensive farming systems in large
water bodies or pends with low fish or shrimp
stocking densities,

Fertilization - chemical fertilizers andior organic
Manures are U.SCCI asasource Of nLtrients o El'll"lal'l':[‘.'-
the production of live food erganisms within the water
body In which the fish or shrimp are cultured, and so
increasing the fish/shrimp production capacity of the
culture system. Organic manures include the use of
animal manures (applied manually or through livestock
integration), green manure (fresh plant cuttings), and
fresh or composted agricultural by-products. This
management option is t}fp}cai of a semi-intensive
farming system.

Supplementary diet feeding - the use of exogenaous
feeds as a supplementary source of dietary nutrients
far direct consumption by the cultured fish or shrimp.
The dietary nutritional requirements of the aquaculture
species are supplied by a combination of live food
organisms and supplementary feed. Supplementary
feeds usually consist of low-cost locally available
agricultural materials and by-products, and may include
live or fresh natural fooditems (ie. macro invertebrates
- insects, annelid worms, crustaceans, maolluscs;
terrestrial and aquatic macrophytes; animal slaughter-
house offal) and/or the use of one or more processed
feeditems (ie. mill sweepings, rice bran, cilseed residues
ete.) in the form of a feed mash, dough ball or pellet
Processed feed ingredients include all animal and plant
food items and wastes which have been physically
processed prior tofeeding either by drying, fermenting,
grinding, pelleting or by mixing with other food items
into a compaund diet. Suppleméntary diet feeding
strategies generally allow higher fish and shrimp
stocking densities when used in conjunction with pond
fertilization, and are typically employed within semi-
intensive farming systems,

Complete diet feeding - the use of an exogenous
feedasa complete source of dietary nutrients for direct
consumption by the culturedfish or shrimp; the dietary
nutritional requirements of the aquaculture species
being entirely supplied by the complete feed.
Traditionally, complete diets have taken the farmof dry
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or muoist pelleted feed consisting of 2 combination of
different processedfeed ingredients, the averall nutrient
profile of which approximates as far as possible to the
known dietary nutrient requirements of the cultred
species. Inaddition, complete feeds may consistof the
continuous use of single natural food items of high
nutrient value such as 'trash fish' or hatchery cultured
live food organisms (ie. Artemia nauplii and adults,
rotifers,algas ete.), or acombination of bath. Complete
diet feeding is normally employed within intensive
farming systems, and bacause of the high fish or shrimp
stocking densities employed no nutritional benefit is
assumed to be gained by the cultured aguaculture
species from natural food organisms present within
the water body,

CHolce oF FEEDING STRATEGY

A prerequisite tothe selection of appropriate fertilizers
andfeeds foruse withinan extensive, semi-intensive or
intensive farming system is first to conduct a survey of
the fertilizer and agricultural feed resources of the
area, district, state or country in quastion, with a view
toidentifying where these rescurcesare geographically
located, how much is available and when, wha is
currently using this resource and how, and the cost of
these resources. Clearly, the resident aguaculture
sector must be made aware of the national agricultural
feed resourcesavailable to themand how they can best
use these resources (whether it be poultry manure,
coffee pulp or fishmeal) within aquaculture feeding
strategies. Such an approach is essental if countries
are to develop their own national aquaculture feeding
strategy and reduce their reliance on imported feed
ingredients and ‘ready-made’ feed technology packages.

In addition, many economic, social, biological and
environmental factors will have to be considered by
thefarmer before choosing anappropriate fertilization,
supplementary diet or complete diet feeding stratesy,
including: '

* Supply and demand of the species to be farmed

« Market value of the species to be farmed

+ Financial resources of thefarmer (ie. capital availabla
for investmeant and operating cost)

+ Farming traditions, ‘taboos’, and managerial ability
‘of the farmer

* Time available for the farming activity [ie. full or
part-time)

+ Labour avajlability, training requirement and cost

+  Service availability and cost {ie. water, electricity,
fuel)

+ Fertilizer and feed availability and cost

+ Fertlizer and feed transport and processing cost

= Feeding habit of the target species (ie, herbivore,
omnivore or carnivore}

+ Dietary nutrientrequirements of the target species

* VWater quality requirements of the species to be
cultured

* Intended farm production unit {ie. pond, pen
enclosure, cage, raceway, tank)

+ Intended stocking density of the target species

«  Matural preductivity of the water body

+  Feed performance in terms of fish/shrimp growth,
feed efficiency and production

+ Food and feeding cost/unit production/unit time,

The relative importance of these individual factors will
in turn depend on wheather the proposed farming
activity envisaged is geared toward a rural/subsistence
farming zctivity for home consumption, a commercial/
market based farming activity for cash sale, or a
combination of both.

Rural/subsistence-based farming activity

The aim of a rural or subsistence farming activity is to
praduce fish for home consumption using locally
avallable resources at minimum coast. The intended
production unit usually consists of a single earthen
pond owned or cperated by one or more family units,
and the farming activity is small-scale in nature. The
farming activity is usually conducted on a part-time
basis with little or no funds available for pond
construction and the purchase of fryffingerlings,
fertilizers, feeds or farm equipment. Given the above
constraints the farmer is faced with the prospect of
culturing fish species which require little or no daily
management, can tolerate poor water quality conditions,
and feed on the lower end of the aquatic food chain,
sothathe can make maximum use of natural pond food
crganisms and low wvalue agricultural by-products,
Rural farming activities are therefore generally
restricted tothe culture of herbivorous or omnivorous
fish species within semi-intensive or extensive pond
conditions,

On the basis of the above discussion itis clear that the
feeding strategy to be implemented mustbe of minimum
ar no cost to the farmer is simple to operate and
manage, and requires only part-time labour inputs. Of
the four basic feed management options available the

i
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most appropriate at the rural or subsistence level is a
low cost semi-intensive feeding strategy using a
combination of pondfertilization with organic manures
{gither by direct application or composting, or through
integration with livestock) and supplementary diet
feeding with agricultural by-products, This feeding
strategy will have the necessary flexibility in that fish/
shrimp growth is not dependent on a single food
saurce but on a combination of differentfeed types (ie.
natural live pond food organisms and processed
supplementary feeds). It is essential that the feeding
strategy chosen has this flexibility as fertilizer, feed and
labour inputs may vary over the growing season
depending on their availability and the financial resources
of the farmer.

In view of the shortages and high prices of canventional
feed ingredients within rural communities and the low
cash income and purchasing power of small-scale
farmers, fertilizer and food selecdon for fish faeding is
normally based inerder ofimportance, onthe following
criteria: |) least cost (ie. the material should be
avallable at little or no cost ta the farmer), 2} local
availability, 3) easy handling and processing
{ie. the handling and processing requirement pricr to
feeding, including transportation, should be minimum
ar negligible), and 4) nutwritional value. Furthermere,
by utilizing low value agricultural praducts, and in
particular those agricultural and agro-industrial by-
products which are not usually used for human or
livestock feeding, aguacultare could be seen as a
vehicle for improving productivity of rural communities.

Commercial/market-based farming activity

Theaim ofa commercial/market-basedfarming activity
is to produce fish or shrimp for cash sale at maximum
profit. Here the mest impertantcriteria is the market
value and demand of the species to be farmed: the
market value dictating the profit margin relative to
production costs, including the
feeding,

cost of food and

Market-based farmingactivitics can be of an extensive,
semi-intensive or Intensive nature, within pen
enclosures, ponds, cages. tanks or raceways. Generally
the farming activity invelves the use of full-time labour
inputs and high capital start-up and operating costs,
Feed managementoptions vary from nonutrientinput,
fertilization, supplementary diet feeding, to complets
dietfeeding strategies, The chaice of feed management

option being dictated primarily by the market value of
the target species.

A Major STumeLING BLock

At present almost all of the available information on
the dietary nutrientrequirements of cultivatedfishand
shrimp is derived from laboratory-based feeding trials;
fish and shrimp usually being housed within indoor
tanks at high density and subjected to controlled
enviranmental conditians with no access to natural
food organisms, While this information is essential for
the formulation of complete diets for use within
intensive clear-water aquaculture systems (je. tanks
and raceways receiving clear running water, or cages
suspended in open water bodies), this information
cannot be directly applied to the formulation of
supplementary diets for use within semi-intensive or
extensive pondfarming systems, In contrastto intensive
cold water farming systems where the cultured species
is totally dependent upen the external provision of a
nutritionally “complete” diet for the entire farming
cycle, aquaculture species cultured under extensive
and semi-intensive pond conditions derive all or a
substantial part of their dietary nutrient needs from
naturally available live pond foed organisms (Figure 1.

Clearly, the nutrition and feeding of fish and shrimp
within each farming system must be considered as
being unique and should be evaluated on its own
merits. Sadly, one of the major stumbling blocks to
aquaculture development within many developing
countries has been the direct transfer and application
of intensive complete diet feeding strategies to semi-
intensive pondfarming systems. For example, at present
almost all commercial feeds produced for semi-
intensive pond farming systems are formulated as
nutritionally complete diets irrespective of the fish/
shrimp stocking density to be employed and the
matural food availabilicy within the system, This situation
must be remedied if farmers are o reduce production
costs and maximize economic benefit from their semi-
intensive pond farming system. This situation becomes
totally unacceptable when ene cansiders the facts that
30-60% of the production costis represented by feed
costand that 80% of world shrimp andfinfish production
is currently realized within semi-intensive and extensive
pond-based farming systems.
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An Exciting New DEVELOPMENT

Probably one of the most exciting developments to
have accurred in recent years has been the application
of the brush-park or ‘acadja-enclosure’ fishing method
to extensive and semi-intensive aguaculture farming
systems. The farming practice is based on the
intraduction of woody material (ie. branches, Twigs,
bamboo) as a substrate or habitat into a pond or pen
enclesure containingfish for stimulating the preduction
of periphyton and associated flora and fauna as live
food organisms for the cultured fish. Ea rly pen-acadja
culture trials within coastal lagoons have producedfish
yields equivalent to 8 tons/halyear (equivalent to eight
times higher than pens without acadja). Similarly,
preliminary trials with bamboo-acadja's within
freshwater tilapia ponds (6 bamboos/m?2 su bstratum)
have produced twice the amaunt of fish (3.6 tons/ha/
year} than pends without bamboos on the
substratum. The advantages ofrheacadiabasedfarming
system is that it requires no external feed inputs, is
simple to operate, is non-polluting, and requires minimal
cash and labour inputs.

Clearly, the roadis open for improvements ta be made
inthe field of aquaculture nutrition so as ta address the
special and unique needs of semi-intensive and extensive
fishfarmer. Itis hoped that this intraductary paper will
provide food for thought

Aevial view af part of the acadia field near the village
of Ganvle in the warihi-west of Lake Nokone, Guinea

&
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THE IMPORTANCE OF FARM-MADE AQUAFEEDS
IN THE ASIA-PACIFIC REGION

Much has been written and said abeut farm-made
aquafeeds but little numerical infarmation is available
about their importance in aguaculture deve|omehE.
Toaddress thisissue the FAC Regianal Office for Asia
and the Pacific (FAQ/RAPA) and the ASEAN-EEC
Aguaculture Development and Coordination
Programme (AADCP) organized and held a meeting in
Bangkok from |4-18 December 1992, Atthis meeting,
the FAO/AADCP Regional Expert Consultation on
Farm-made Aquafesds, over thirty experts were
assembled to present and discuss eleven country
papers and nine working papers and to prepare
recommendations far follow-up actions

Country papers on aquafeeds and feeding strategiesin
Bangladesh, Cambedia, China, India, Indonesia, Malaysia,
Mepal, the Philippines, Singapore, Thailandand Vietam,
gave details about local availability of feed ingredients,
industrial aquafeed manufacturing, on-farm feed
formulation, manufacturing and feeding strategies, the
major Institutions involved in aguafeed research and
development, current feedstuff regulations, current
prablems.and constraints, and the trends in aguafeed
manufacturing and use.

The waorking papers dealt with important subject
matters suchas supplamentary feeds In semi-intensive
aguaculture, formulationand en-farmfeed management,
feed ingredients and quality control, equipment for
farm-made aquafeeds, etc. An overviaw of the scale
andthefuture trends of aquafeedsin Asia was presented
by the authors of this article. Finally, the authars of the
warking papers and country papers were joined by
representatives fromthe Asan Institute of Technology
(AIT), the Bay of Bengal Programme (BOEF), the
Overseas Development Authority of the UK, the
Aquaculture Department of the Southeast Asian

Fisheries Development Centre {(SEAFDEC-AQD), BP
MNutrition (Thailand). the American Soybean Association
{(Singapore) and the Vietnam Mational Sea Products
Export Corparation (SEAPRODEX), for discussions,

All the papers presented will be published by FAQ and
AADCP as the Proceedings of the FAQ/AADCE
Regional Expert Consultation on Farm-Made
Aquafeeds, 14-18 December 1992, Bangkok, Thailand.
This beok will contin a wealth of details on the
utilizaticn of farm-made aquafeeds in Asia. A summary
of the findings are presented below:

The bulk of Asian finfish and crustacean aquaculture
production comes from semi-intensive pond farming
systems, Freshwater non-carniverous finfish,
accounting for over 80% of total Asian finfish
production, depend on the use of farm-made feeds.
Some intensive systems, such as the culture of
snakehead, catfish species and marine fish, also
utilize aquafeeds prepared on-farm. It isestimated
that while almost 50% of shrimp production
depends on commercial aguafeeds, 90% of fin-
fish production in Asia Is produced by natural
production, enhanced by artificial fertilization or
integrated culture, and the use of farm-made feeds.
Farm-made feeds were defined as “feeds in
pellet or other forms, consisting of artificial
and/or natural feedstuffs, produced for the
exclusive use ofa particular farming activity,
not for commercial sale or profit”.

The nutrition and feeding of finfish and crustaceans
in semi-intensive pond systems are complex and
poorly understood, due primarily to difficulties in
quantifying the contribution of naturally available
food organisms. There is an increasing tendency
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for farmers to use nutritionally complete com-
mercial aquafeeds, designed for intensive farming
systems, in semi-intensive culture, which is a waste
of resources.

Farm-made feeds have significant environmental
advantages in that they facilitate the use of locally
available agricultural products and the wastes of
agro-processing industries, which otherwise will
have very limited or no use within the community.
However, farm-made feeds often need animal
proteinasan imporantingredient, Animal protein
being usually scarce and expensive, alternative
ingredients, which are Inexpensive and readily
available, should be identified.

Farm-made feeds are potentially cheaper than
commercial aguafeeds. Proper use of farm-made
feeds can provide oppaortunities for reducing
aguaculture production costs.
made feedsare suitable anly for semi-intensive and
a few specific intensive aguaculwre production
systems.  Farm-made feeds are regarded as
complementary to, rather than competing with,
cammercial aquafeeds.

However, farm-

Farm-made feeds fill an
important need of the small-scale farmears which is
not covered by commercial feedstuff manufacturers.
However, farmers initially successful through the
use of farm-made aquafeads often later shift to the
use of commercial feeds,

The participants in the meeting agreed te recommend
a number of fellow-up actions which are summarized
belaw:

The proceedings of the consuluation should be
widely circulated to governments, international
agencies and potendal doriors with a view 1o
informing them of the importance of farm-made
aquafeeds to small-scale aquaculture and of the
needfor technical support. Future aidfor aguafesd
development should be channelled to research and
developmentof farm-made aquafeeds, Public sector
funding should primarily assist small-scale farmers,
not feed manufacturers.

Pra-conceived ideas should not be forced on to
farmers. Future efforts should be concentratad an
improving farmers'existing practices and
demonstrating their greater profitability. Simple
and cheap methods for increasing the nutritional
value of locally available ingredicnts need research.
Improved techniques. for on-farm processing and

storage should be developed and simple
inexpensive machinery for these purposes should
be designed or identified.

Experts formulating aquafeeds for on-farm
production should utilize locally available in-
gredients, minimize the use of vitamin premixes,
bindars and other expensive commodities, and
address the nutriticnal requirements of each
farming system. Commercial feed specifications
should not be mimicked. In formulating en-farm
feed the role of natural food organisms in semi-
intensive farming shouldbe takeninto consideration.

Since increases in profitability in small-scale
aquaculture are more likely to oceur through
improvements in feeding swrategies than in
developing perfect diets, applied research should
cencentrate on aptimizing feeding freguency,
methods of feed presentation; reductions in feed
wastage in the farming enclosure and during feed
preparation and storage, and on farmer-friendly
sensory methods of assessing feed ingredient
quality, Two-component systems of feed
presentation (e.g., feeding high-energy in-
gredients separately from high-protein ingredients;
alternating feeds of different compesition;
alternating different feeding rates) were alsc
thought worth further study.

Tea train farmers in aguafeed formulation, in-
gredient cholce, procassing, storage and on-farm
feed management, village level training should be
organized. Training materials such as instructional
manuals, videos and simple booklets should be
prepared. Since the level of experience in the use
of farm-made aquafeeds varies quite widely among
the countries of this region, the transfer of
technology through TCDC should be encouraged.

FAQ and donar agencies should collectand collate
datal/information on farm-made aquafeed
preduction, storage and utilization, and on its
socio-economic impacts, o a repular basis,

Similar consultation meetings should be held at
three-year intervals with a view to assessing the

progress made and te recommend follow-up
actions.
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THE FISHERIES BRANCH LIBRARY OF FAO

The Fisheries
Branch Library
(FBL) is a part
of the David
Lubin Memarial

IBRARY a@?‘

Library, the
central library of FAC, In 19467 FBL was established in
order to meet the demand for specialized subject
documentation and information services on fisheries
and allied subjects. A team of three, a librarian and two
support staff, together with the backup of the Main
Library, provide these services to FAQ headquarters
and field staff.

FBL collects publications on all aspects of fisheries
from statistics and economics, threugh legislative and
sociological aspects, to the natural andapplied sciences
of fisheries biology, aquaculture, fish technalegy and
marketing. The extensive collection which has been
built up over the past 25 years presently consists of
| 600 periodical titles, over 10,000 bocks. approximately
12,000 FAO reports and several thousand reports of
other fisheries agencies.

An estimate of the proportion of the collection which
can be categorized as aguaculture or aguaculture
related material gives the following pleture:

Periadicals I 50 fram 37 countries
Books (020
FAQ documents 1200

The collection provides the basis for the documentation
and infarmation services provided to FAG staff at
headguarters and in the field, which is of course our
main task. Some of the services provided and the tools
used in disseminating infarmation within FAC will be
described in a later issue of FAN.

This article is intended to give a general description of
another very imporant function of FBL, and that is to
pravide the global fisheries community with access to
the published work of FAD on the subject of fisheries.
Although FBL does not distribute FAQ publications,

we provide details as to what FAD has published on a
specific topicin response to enquiries. Wealso provide
details of the way to obtain those publications, which
varies according to the type of document in question.

FisHERIES DEPARTHMENT PuBLICATIONS

The Fisheries Department produces some 75
publicationsayear’intthollawingi'Egu1a=‘5er‘|'E5which
are widely distributed:

FAQ Fisheries Technical Pagers
FAQ Fisheries Reports

FAG Fisheries Circulars

FAQ Fisheries Synopses
Yearbaok of Fishary Statistics

In addition to mandatory distribution to Member
Governments and Depository Libraries, the above
serjes are also supplied, by subject category only, to
many fisherias institutions and organizations all over
the world, They are alsa available for purchase at
designated Sales Agents in many countries. In the
absence of a Sales Agent in your country they may be
ordered directdy from the Distribution and Sales Section
of FAQ headquarters in Rome.

The Fisheries Depart-
ment regularly updates
the list of these regular
series titles, the latest
being FAC Fisheries Cir-
cular 100, Rev. 4, which
covers Publications and
Documents for the pe-
riod 1977-19%0, and a
supplement covering
1991, This is supplied
upon reguest and itin-
cludes derails of how to
order FAD publications.
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Fisueries FieLp ProjecTs ReporTs

In addition to the fisheries publications produced at
headguarters there is a wealth of documentation
produced by FAO fisheries projectsin Africa, Asiaand
the Pacific, Latin America and the Caribbean, the
Mear East, Eastern Eurape and the Mediterranean, Of
the | 42 ongoing FAC fisheries projects, 42 can be safd
to be aguaculture projects or have an aguaculture
companent.

These publicatians, which generally fall into the
category of technical reports, working papers,
extension manualsets are produced in limitednumbers
and, with the exception of the series of some large
regional projects, do not have a wide distribution. |n
order to bring the work of field projects to the
attention of a wider audience. the Fisheries Department
produces special subject bibliographies. A recent
example is FAO Fisheries Circular No. 849; The Food
and Feeding of Farmed Fish and Shrimp : on annotated
selection of FAQ field documents 1973-1991, A Tocon,
1992 As the auther states in his intreduction “A
prerequlsite to the planning and Implemezntation of a
research and development activity ... is first to be
awiare of the previous studies conducted in this
subjectarea by other related field projects, and by so
doing avaiding unnscessary duplication of research
effort and the re-invention of the wheel”

Lierary ann DocumMenTATION SysTeEMs Division

Cine of the functions of the Library and Documenzation
Systemns. Division (GIL) of FAD is to safeguard and
maintain the collection of documents resulting from
FAQ programmesat Headguartersand in the Fieldas
part of the Institutional memory and to disseminate
bibliegraphic data en them with back-up decument
delivery services,

Inarder tafulfilits missian GIL callecrsand micrafiches
FAO publications and documents and rintains
computerised databases to manage this collection and
fazilitate accesstatherm, The microfiches of dacumeants
are available on request and at cost price from the
David Lubin Memarial Library.

Retriavalis direct and very easy at FAO headquarters
where everyane has access to the computer and the
library. However, reaching a much wider audience in
very different cifcumstances and with different

information needs requires a variety of products and
solutions. The libraries of fisheries institutes in
develeping and developed countries usually want
comprehensive coverage of FAO fisheries publications.
An individual working on tilapia culture in Africa may
only wish to have information on that specific topic, In
a particular language and covering the most recent five
years. An aquaculture project in Chile funded by
another donor may wish to have details of all FAG
fisheries publications enaquaculturein that country or
region. The variety of requests seems to be as wide as
the scope of fisheries and agquaculture,

Amongst the products derived from library databases
to meet these requests are special biblicgraphies
covering all FAQ activities on broad subjects, For
example FAQY Decumentation @ Fisheries [986-1990
updates earlier biblingraphies and includes references
to all FAQ fisheries and aquaculture publications for
that period, including field reports.

AL DHACUIMER YA TIOMN
DO T & T 10 Ok LA FAD
DOCUMER TATION OF | & F ads

FISHEREES  PRCHOE  PLRCA

TRES 1R

A product may be a list of references from the FAQ
Dacurmantation database cna subject tailored to meet
avery specific request from a researcher. The range
ef products available is extensive and includes the
coniributions of FAC to international databases such
as Aguatic Sciences and Fisheries Abstracts (ASFA)
and International Information System for the
Agricultural Sciences and Technology (AGRIS), but as
mentioned earlier we will leave these for another
article,

Thiz intraduction to the Fisheries Branch Library is
intendedtoincreaseawareness of our services, and we
look forward to hearing from anyane whao wishes to
avail of cherm,
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GEOGRAPHICAL INFORMATION SYSTEMS
IN AQUACULTURE

Flanning and decision making for aguaculture and
fisheries development and management are difficult
due to the complexities created by the interactions of
the various factors invelved in the process. Among
them are the environmental {physical, chemical and
biological), economic, social, cultural and the
administrative set-ups of the geographical area being
assessed.  Geographical information systems (Gl3)
technology can be used asa tocl to aid decision making
for aguaculture and fisheries management and
development

Buc first, what is a GIS! A GIS is a computer-assisted
systemtostore, manipulate, analyze and report spatial
data. Think of the data storage, manipulative and
reporting capabilities of a powerful database combined
with the algebraic and logical analytical functions of a
multi-dimensional spreadsheet, Thenadd the software
and hardware ta make maps. That is the operational
shell of 2 GIS, But whatabout the dara?

A GI5 can handle any type of data (e.g., physical, social,
economic). The only constraint is that the data have to
have a locatien. That is the "spatial” part of the
definition. For example, a GIS "sees" a water body as
a point ar a polygon (2 many-sided, closed abject),
depending on the scale, just as on a Paper map.
However, unlikea map, each water bodyina GIS, apart
from lts location, can have a number of attributes
assigned toic If the water body happened to be a pond
anafishfarm, this could include the deprh, yield history
and ewner's name. If a large reservoir, the attributes
of Interest could be its fishery potential, fishery
perfermance, limnological characteristics and the
number of fishermen fishing there. Alsa, unlike a map
an paper, the map data in a GIS can be readily asked
to provide much useful information: for example, the
surface area of the water body, the distance to the
nearest road, nearest market, extension centre and
the |ike,

For what kinds of prablem salving is GIS used? GlS s
especially usefulin circumstances where many diverse
factors have to be considered to reach a decision,
where the factors differ inimpartance and in situations
and where the factors themselves are quite variable
spatially. Have you ever tried to compare infarmation
from two or more maps at the same time in order to
locate where the features of interest coincide? Try it
on Figure |. Mot easy, particularly if the maps are at
a different seale. With the help of 2 GIS, each map
showing a different "theme™ such as availability of
inputs and locations of markets can be produced. Then
the thematic maps can be laid one over the other in
ordertoanalyse the thematicinter-relatgonships. Finally,
theareal estimates pertaining to eachinter-relatonship
can be generated, In summary, GIS works well for
complex sitations.

WWhat has the FAQ Fishery Resources and Environment
Livision (FIR) been doing with GIS? Since | 985 it has
been FIR policy to promete GIS along with remote
sensing {RS) as tools for the management and
development of fisheries and aguaculure.  The
promotional activities have included regional GIS/RS
appreciation workshops in Asia, Latin America and
Africa; the integration of GIS into Field Programme
and Technical Cooperation Programme (TCP) projects;
and the preduction of GIS/RS related technical papers
and reports, For example, FAOC Fisheries Technical
Paper 3|8 provides a background on GIS/RS theory
and practice and uses case studies to illustrate their
applications. Another method of promaotion by FIR has
been presentations of papers on GlSand RSapplications
at seminars and workshops conducted by other
Gl'g:ﬁniz:&ttons.

An example of the use of GIS a5 a tool for decisian-
making In fish farming development is from Ghana.
Undera TCP project of FAD, a GIS was developed to
assess the capability of each of Ghana's | 10 districts to
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support fish farming. Each district was rated according
to the following criteria: availability of water through-
aut the year, soils suitable for ponds, inputs, markets,
technical assistance, agglomeration, and welfare. By
emplayinga number of different models in the GIS, fish
farming potential could be locked at from the differing

points of view of a government decision makerand an
entrepreneur. Similarly, by taking into account the
present distribution of fish farms, unrealized potential
could be highlighted in the districts with favourable
physical

(Figure ).

and economic environments

Figure 1: the capability of 110 districts
te support fish farng in-ponds. fa) 50
government deasion maker’s model ft
includes welfare, (b isan entrebrensur's
madel; it focusses on good Bhysicol and
econgrmic conditions: ) isa medel thar
emphasizes good apportinities for fish
farming in districts where it is hitle practiced
or does not yet caists. (note @ darkei and
denser signify better capobilities)
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The Inland VWater Resources and Aguaculture Service
(FIRI} of FAQ will be implementing a number of GIS
activities in the near future, which will be of interestto
fisheryandaquaculture workers, This year, for example,
FIR] will begina GIS for the intand fishery resources of
Africa. A data base of about |,000 warer bodies with
their physical, limnological and fishery characteristics
has been prepared. It will serve as the input. The
objective is to compare actual fishery performance
with fishery potential. In this way, technical assistance
can be focused on those water bodies which are not
living up to expecrations.

Anather FIR| activity is the GlS-assisted Strategic
Assessment of Fish Farming Patential in Africa. The
pilot phase of this study has just been completed. The
objective was to identify the areas with the best
potential for warmwater fish farming froma continental
perspective. Fish farming potential was assessed using
a broad variety of eriterfa. These included availability
of surface water for storage in ponds, suitability of
wpaography and soll texture for pond construction.
temperature regime Lo permit two Crops per year,
avatlability and variety of agriculiure by-products as
inputs, road, infrastrueture and local market potential.
Also eonsidered were acceptability of fish in the diet,
present level of fish farming, fish supply and demand,
and purchasing power of the consumer. The inclusian
of market and socie-sconomic criteria in the study
made it possible to identify the areas with possibilities
for commercial fish farming. The GIS thus created was
used to evaluate the various criteria on [0 {18 km
|8 km) grids and by country boundaries.

The preliminary results from this study indicate that
there are 29 countries with areas that range from
suitable to optimum for warm water fish farming. it Is
important ta keep in mind that this study set cut to
identify the areas where two crops per year are
possible using Nlle tilapia and Clarias gariepinus and that
rather stringent conditions were placed on the criteria,
WWith changes in eriteria such as one crop per year of
warm water fish spacies or farming of temperaze/cald
water fish species, the GIS is expected ta give a very
different picture. In fact, the second phase of the
“Srrategic Assessment’ will set outte define just these
kinds of fish farming opportunities. Part of this study
will be carried out in cogperation with FAG Sweden
project “Aquaculture for Local Community
Development (ALCOM)".

Meanwhile, the UNDP/FAQ{Zimbabwe project
“Support for Rural Agquaculture Extension™ is developing

a natiopal-level GIS. The GIS is focused on the
development and management of more than 0,000
small water bodies in the country. However, with little
additional input, the same GIS can be used for defining
fish farming potential in Zimbabwe, The GIS uses
basically the same criteria as for the Africa-wide GIS,
but because of its finer resolution, it will be able to
“reom in” to undertake studies similar to those
described above for Ghana.

Although the focus of this article is on GIS in
aquaculture, it is neteworthy that FIRI's sister
organization, the FAO Marine Resources Service
(FIRM), also is active in GIS with YWest Africa as the
geapraphical facal point. A pilot study has just been
completed and this relates the demersal fishery
resources off Senegal and the Gambia to bathymetry
and bottom types. The study was meantto test the GIS
approach. |t succeeded in demonstrating the potential
of GIS as a tool for the management of fishery
rescurces, and it has also revealed some of its
constrains.

| have brought in the marine GIS example in order to
riake several points. One peint is that a GIS can be
made synoptic in order to cover both aguaculwyre and
fisheries at little additional cost. This is because the
fundamental data are the same, or nearly so. For
example, a GIS for coastal marine fisheries would
include bathymetry and salinity, both of which are
important for mariculture development and
management. Likewise, there are many kinds of
information needed for managementand development
of inland fisheries that are alsa common to fish farming
development (e.g., infrastructure, processing facilities,
markets), Extending the idea even further, itis readily
apparent that concern for the environment (in the
broadest sense) is commen teaquaculture and fisheries,
no matter where they are practsed, GIS is the tool to
spatially linkand to conceptually integrate the complex
data that are nceded for effective management and
sustainable development of fisheries and aquaculture
and for ensuring a productive aquatic envirenment.

But is GIS for everyone! Probably net First. not all
fishery organizations can justify a full-time GI3. One-
time studizs, fish farming potential, are
probably better done on contract, or as components
of technical assistance projects. Secondly,
implementation of GIS requires a long-term
administrative and financial commitment. Even though
GIS software is refatively inexpensive and there are

such as
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versionsthatrun on PCs, persannel have e be trained
and permanent posts have to be established.
Furthermore, the hardware has te be mainmined and
software and equipment have to be upgraded. Also,
data bases require periodic up-dating. In cases where
a fisheries and aquaculture GIS can be justified, it
makes sconomicsense tolink ittaa central government
insticutlon, where a functional GIE already exists, in
order (o save on costs for persannel, equipment and
facilities and to take advantage of data sharing. FAD,
far example, has a Central GIS that serves all of its
departments. Analternative toa fullflcdgcd GlScan ke
a desktop information system [DIS). The DI5 could be
used ta rmanipulate and report data for “whart i kinds
ofanalyses, butitwouldlack sophisticated Glsanalytical
capabilities.

There are a number of positive developments in GIS
technology that will help te accelerate its use in
fisheriesand aguacuiture. One of themis the availabilivy
of maps in a compurter-usable (digital) formar, For
example, the LIS Defense Mapping Agency is producing

the Digital Chart of the YWorld (DCW) at 11 ] million-
scale. It s Inexpensive and available on CD-ROM, It
cambines major transportation routes including roads
and railroads, canals, population centres, elevations
and contaurs, coastlines, water bodiesand international
boundaries. Thus, the DTW can beusedasa base map
for many natianal, or regional-level GIS studies, Anather
positive development is that in cases where paper
maps still have te be digitized, scanners now can be
used farwhar previously has been expensive, tedious,
time-consuming “electranic tracing” by hand.,

It summary, GlSin fisheries and aquaculture has come
to the paintwhere technology is no lengera constraint;
and alse there is an increasing awareness ameng the
planners and decision makers of the kinds of
management and developmentinformation thatcan be
best acquired by using a GIS

For further information please write to Dr, [im Kapetsky,
FAOQ (FIR1), Via delle Terme di Caracalla, 00100 Rome,

| fraly.

THE FAO FIELD PROGRAMME

In the first issue of the FAQ Aquaculture Newslettar,
as an introduction for our readers, an artcle on the
FAD role in suppart of aguaculture development and
on how the FAD aquaculture programme has evalved
through the years was included,

This article could be considered as a follow-up of that
previous oneand is intended to familiarize our readers
with the way FAQ's work in aquaculture is organized.
Torecapitulatealitde, inthe firstissue itwas explained
that FAQ has three major programmes inaquaculture:
the Regular Programme, the Field Programme, and the
lnvestment Centre Programme. |t was also explained
that the Regular Programme supports activities
implemented at Headquarters as wall as through the
various advisery regional badies; while the Investment

Centre Programme provides assistance tothe member
countries by identifying, preparing and evaluating
imvestment projects to be financed by the Warld Bank,
IFAD, and Regional Investment Banks.

The Field Programme as the name indicates includes
the programmes and projects that FAO, as an executing
agency, implements in the various member countries,
Our programmes and projects are of varying duration,
from months or weeks to several years, as well as of
varying nature in terms of subject matters. During the
course of the last thirty years that FAD has been
invelved in the aquaculture field programme, at least
two hundred projects have been implemented (it is
difficult ta get the exact number as the records fram
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surlibrary and registry files are periodically sentto the
central archives).

Field programmes and projects are designed in
consultation with the recipient countries and the
donors, executed with technical backstopping and
supervision from the FAD Headquarters, and
periodically evaluated. Request for project design
ariginates from publicinstitutions inmember cauntries,
field missions of FAC swuff, donors, ongoing or
recently completed programmes/projects, as well as
from the regional offices of FAO In Accra for Africa,
in Bangkok for Asia and the Pacific and in Santiago de
Chile and Port ef Spain (Trinidad) for Latin America
and the Caribbean,

At FAC Headquarters, the Intand Water Resources
and Aquaculture Service (FIRI) s invelvedinaguaculture
project design as well as in the technical supervision of
aguaculture projects. Dr. R, Welcomme is Service
Chiefandis supported by eleven professionalsand one

Associate Professional Officer, with expertisein various
fields.

The Fisheries Operations Service (FIO) of the Fisheries
Deparumentisresponsible for the day today operaticn
of the projects and for all the administrative wark
invelved. The FIO has the final respansibility for the
outcome of the field programmes and projects. For
operational purposes, FIO is organized infour regicnal
groups viz, Africa, Asia, the MNear East, and Latin
America and the Caribbean. FIO iz supported by
outposted Personnel Officers in charge of recruitment
and personnel matters and by an administrative group
which takes care of finance, ravel etc. Atthefield level,
the project managementis assisted by the office of the
FAQC Representative in the country.

The evaluation of completed field projects is carried
out by an Evaluation Service (PBEE), a unit at FAD
Headquarters. However, interim evaluations are
carried out jointly by the technical unit and operations
unit of the FAQ Headguarters, the donor and the
recipient country.

The housing of aquaculture in the Inland Yvaters
Resources and Aguaculture Service (FIRI) of the
Fisheries Resources and Envirenment Division (FIR}
dates backfrom the sixties when thefigld of aguaculture
was dominated by biclogists. In recent days, although
the mainaquaculture unit remains stillin FIR, thereare
other units such as Fisheries Policy and Planning and
the Fisheries [ndustrizs Divisions within the Fisheries

Department which assistin the design and supervision
of field projects.

Aquaculture field programme includes both
programmes and projects. The programmes, (such as
the Bay of Bergal Programme), are integrated by
projects which bear a logical relation amongst
themselves or which are subcomponents of a very
broad development ebjective. They usually tend to
include regional activities. All our projects and
programime deal with governmental institutions selected
as counterparts of the FAD team of experts. Projects
and programmes are financed fromavariety of sources
which could be external to the FAQC orinternal in the
case of projects financed by the FAQ's Technical
Cooperation Programme (TCP).

In a traditional FAQ project, with average life-span of
3 years, international experts are sent to the project
i the host country to work closely together with the
national counterparts to ensure success of the project.
In short-term projects, technical assistance s provided
by fielding short-term consultants to evaluate the local
situation, develop a programme of work, and train
counterparts through demonstration.  Shert-term
visits by consultants are also usedfor reviewing project
PngI'ESS.

Amang the external funding sources, the United Nations
Development Programme {UNDP) has been the mast
important one, although in the recent past the Trust
Funds have become an increasingly important funding
source for field projects. Bilateral donors who finance
field projects and programmes through Trust Fund
arrangements with the FAD are the Belgian, Canadian,
Dutch, French, ltalian, British and Swedish
Governments, Other forms of Trust Fundarrangements
are with those countries which finance their own
aguaculture development projects by entrusting the
execution and technical assistance to FAQO. The
Kingdom of Saudi Arabia, the Socialist People’s Libyan
Arab Jamahiriya, and the lslamic Republic of lran are
good examples of this kind of project funding. Very
recently, an agreement of partnership has been signed
batween the Commission of European Community
(CEC}and the FAD under which it will also be possible
for FAQ ta execute CEC funded projects through a
special Trust Fund arrangement.

The TCP utilizes internal funds of the FAC Regular
Programme for short term projects [of a maximum
duration of one year) designed for solving emergency
situations, bottlenecks in development process or for
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identifying follow-up investment projects. The TCP
can finance both national and regional projects, with a
maximum funding limit of U'S%400,000 for a regional
project

At present the FACD Fisheries Department operates a
total of 42 aquaculture projects in 25 eountries { 10
Asian, & African, 5 Latin American and 4 in the
Mediterranean basin}, Amongst the projects operatad
there are 33 which are national projects {of which |4
in-Asia, B in Africa, 7 in Latin America and 4 In the
Mediterranean), 7 regional or subregional projects
{3 in Asia, | in the Mediterranean, | in Eurape, | in
Adricaand lin Latin America)and 2 globalfinterniaticnal
projects. News from some of these projects appear
regularly in the FAC Aguaculture Newslettar,

The Nineteenth Session of the Committee on Fisherias
of the FAC in |199( expressed satisfaction with the
field programme of the organization and requested
that the main programmes of action adopted by the
1984 World Fisheries Conference on Fisheries
Managementand Develooment be maintained bayand
1991, Action Programme Three relates ta aquaculture
development,

i the same year, the UNDP Governing Council at its
Thirty-gighth Session (15%1) decided to adopt new
comprehensive arrangements regarding the
invalvement of UN technical agencies arose from the
General Assembly resolution 44/221 on operaticnal
activities favouring national execution of UNDP funded
projects has led. for the 1992-96 cycle, to a new type
ofarrangement with the FAC as well as with the other
technical agencies of the UN system. This move, which
is welcomed by the FAD as the organization has always
encouraged governments to take initiatives on field
projectactivities will, in the immediate future, resultin
areduction ofthe number of projects directly execured
by the FAO for the UNDP and will limit FAO's role to
pravision of technical assistance only for planning of
programmes and projects and to provide specific
consultancy services to projects oxecuted by the
governments of the member countries,

The on-going changes mentioned above as well as the
international initiatives to rationalize assistance to
aquacultureresearch and developrant have prompted
the Fisheries Department ta refocus its field
programme. In this respect, concerns exist about
development taking place withour proper planning,
especially with regard to environmental aspects, in
such matters as conflict of interest in coastal land use;

biodiversity impacts on local ecosystems due Lo massive
introduction of new species or from massive stocking
of progeny of a reduced number of genomes, effects
from upstream activities on terminal ecosystems like
lagoons which may make them unsuitable for
aquacultural activities, In addition, the development of
industrial aquacuiture in several countries created
concernabout the enviranmental impactof aquaculture
in thase areas as well as the possible outbreak of
diseases. Also, in the light of the experience gained by
some of the field projects, rural aguaculture has to be
recriented as an additional activity to be integrated in
rural development schemes. In this context, FAO's
regional, global and international projects will try to
generate new lines of work by acting as forums for
specialized discussions and as executive arm for the
recommendations of our regional advisory bodies.
These regional activities wouldalso assist the countries
in the identification of national projects.

Theinvalvementof the FAD in the Study in International
Fisheries Research (SIFR) by organizing a series of
consultations where the member countries will have
the oppertunity to indicate their priorities for
development and research in aguaculture should also
lead to the estblishment of specialized network
arrangements and specific projects, in which bath
developed and developing countries with comman
interest would be able to parteipate.

The FAO will surely continue to support aquaculture
developmentin the member countries. In the future it
is expected that the capacity of the FAQ which can
count not only on the expertise of the Fisheries
Department but also on that of other technical
departments of the arganization, will be more fully
utilized for national planning for aquaculture
development, for the identification of technical projects
to resolve development bottlenecks, for the apening
up of new areas for aguaculture production, for the
transfer of expertise and for the promotion of
investment for a sustainable development.

L6
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PUBLICATIONS

Kumar, D. Fish culture in undrainable ponds. A
manual for extension.
FAO Fisheries Technical Paper (325), Rome. FAC,

1592. 239 p.

This manual deais with the methods of freshwater fish
culture in undrainable ponds as practisedin India. The
manuzal is primarily meant for extension workers and
aquaculture training institutions. |t cutlines the basic
principles of fish culture and the characreristics of
undrainable ponds. The systems of composite carp
culture and compasite carp culture-livestock farming
have been described. Methods of improvement of
existing ponds and construction of new ponds have
been included. The suitable species for culture,
procurementof their seed, stocking, including ratios of
vrious species under composite culture, etc, have
been discussed, Pond management, bath pre-stocking
and post-stocking, including fish health management
and management of common hazards have been dealt
with. It also contains information on marketing and
ecanomics of fish culture in undrainable ponds.

Tacon, A.G.). Nutritional fish pathology.
Morphological signs of nutrient deficiency and
toxicity in farmed fish.

FAO Fish Technical Paper (330}, Rome, FAO. 1992
77 p.

The paper summarizes the major nutriticnal pathologies
which have beenreportedinfarmedfish, Merphological
signs of nutrient deficiency and toxicity are presented
and discussed under the following headings,
I. disorders in protein, lipid, mineral and vitamin
nutritien, 2. endogenous ant-nutritional factors
present in plant foodstuffs, and 3. adventitious toxic
factors present in foodstuffs.

In the FAO Training Series thevolume 186/ is now
available in French.

Coche, A.G. Pisciculture continentale, Latapographie:
Levés topographiques.

Collection FAO: Formation | | &2), Rome, FAD, |99,
261 p.

Barg, U.C. Guidelines for the promation of
snvironmental management of coastal aguaculture
development (based on a review of selected
experiences and concepts).

FAO Fisheries Technical Paper (328), Rome, FAQ,
[992. 122 p.

This documentis directed toaquaculture development
specialists, coastal resource use planners and
government officials involved and interested in the
planning and management of caastal aquaculture
developmentwithin the wider contextof resource use
incoastalareas. Itisintended toserve in the promotion
of environmental management of coastal aguaculture.
Guidelines are given for improved environmental
management of coastal aguaculture based on an
overview of selected published experiences and
concepts, Fotential adverse environmental effects of
and on coastal aguaculture practices are addressed
with consideration of main socic-econamic and bio-
physical factars. Methodologies are presented for the
assessment and monitoring of environmental hazards
and impacts of coastal aguaculture, Selected
snviranmental management options are described for
application bath at policy-level and farm level.

Coche, A.G. and Muir, ).F. Pond construction for
frashwater fish culture - Pond-farm structures and
layoues,

FAQ Training Series (2012}, Rome, FAQ. 1992. 214 p.

This is the fourth manual {comprised of twao volumes,
20/| and 20/2) in the FAO Training series on simple
methods for aquaculture. |t deals with the practical
aspects of civil engineering related to freshwater fish
culture. In the previous volume, yeu have learned
about the general features of earthen ponds and fish
farms, how to select cheir lacation, how to use building
materials and equipment, how to prepare the
construction site and haw to build various types of
ponds, In this volume, you will learn how to protect
yaurfarmagainst floodingand siltation. Finally, you will
learn how best.to plan the canstruction of your small
fish farm.
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Williams, C. Simple economics and baokkeeping for
fish farmers.

This manual in the FAO Training Series sets out a
simple outline of practical economics relevant to the
lives of small fish farmers. Methads of designing simple
bookkeeping forms and of analysing the recorded
information are also included. This publication Is
primarily meant for aquaculture extensioni/training
workers who are expected to assist small fish farmers
indesigningand maintainingappropriate record-keeping
farmats,

Review of the state of warld fishery resources, Part 2.
Inland fisheries and aguaculture

FAO Fisheries Circular (710) (Rev.8), Part 2. Rome,
FAO, 1992, 26 p.

This paperanalyses the statusand trends of aquaculture
and inland fisheries in the varicus continental areas of
the world from |9B4 te 1990. Capture fisheries have
remained static or even declined during this period
throughout much of the world, Bathinland and coastal
aguaculture have shown continuous growth aver the
same period although the culture of aguatic plants has
declined somewhat.

Lu, X.  List of Inland Fisheries and Aquaculture
specialists in the Indo-Pacific Region.

EAOQO Fisheries Circular (796) (Rev.1), Rome, FAD
1993, 119 p.

The names compiled in this updated list are those of
personnel presenty active in the fields of inlarid fisheries,
freshwater and brackishwater aquaculture in countries
of the Inda-Pacific region that are provided by the
following countries: Australia. Bangladesh, China, India
Indonesia, Malaysia, Myanmar, Nepal, Mew Zealand,
Papua New Guinea, Philippines, Sri Lanka, Thailand,
Turkey and Viet Nam. The list continues to be
organized under individual countries and arranged
alphabetically. A subject list s included. The list
represents the second issue of this kind on a regional
basis.

FAC Fishery Information, Data and Statisties Service
Aquaculture Production [984-1990,

FAO Fisheries Circular (B[5) (Rev. 4), Rome, FAG.
1992, 2046 p.

This document contains statistics of production by

aguaculture of fish, crustaceans, maolluses and aquatic
plants. Statistics are given of production of species by
country, by country by species, by species by
environment, and value data by country.

Tacon, A.G.). The food and feeding of farmed fish
and shrimp. An annotated selection of FAOQ field
documents, |973-|991.

92 p.

The document presents an annotated list of 326
selected FAQ. field reports concerned with or
containing relevant information on, the food and
feeding of farmed fish and shrimp, including pond
fertilization through direct or livestock integration, live
food production, and artificial diet feeding. The
reports presented were produced during the activities
of 68 FAQ field projects between 973 and 1991,
Reportsare listed by project for individual countries or
by region. Author, country and genera indexes are
proviced.

Lu, X. Fishery management approaches in small
reservoirs in China.

FAQ Fisheries Circular {854), Rome, FAO. 1992
&%p.

The construction of reserveirs in the People's Republic
of China has created more than 82 000 man-made
waterbodies which have increased the inland surface
water area by more than 2 millien ha. The utilization
of these newly established waterbodies for the
development of culture-based fisheries has been
demanstrated as a means of providing animal protein,
employment and income for the rural population.
This document provides an insight to some major
reservoir fisheries developmentapproaches presently
being practised in China, It is divided into two parts,
the first includes an overall description of reservoir
fisheries in Chinaand the various approaches presently
being applied. In the second part, three case studies
show three fishery management strategies; ie., (i) a
combination of cove and cage culture of fingerlings and
table-fish ina reserveir in central China; (i) integrated
fish culture of fish, livestock, poultry and agriculture
ina group of small reserveirs in southeast China; and
{iii) application of inorganic fertilizers to enhance fish
ylelds in small reservoirs in northwest China.
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FAO NEWS ITEMS

In Bangladesh, the umbrella project
"Institutional Strengthening in the
Fisheries Sector" BGDJBTI045,
started in may | 989 andis scheduled
to be terminated in April 1993, has
identified the institutional problems
and constraints within the
Department of Fisheries (DoF) and
has proposed a new structure for
DoF, based on its mandates and
functions. In addition, the project
has strengthened the capacity of
the DaoF in the fields of sectoral
planning, menitoring and evaluation,
human resource planning and
development, fish culture, and fish
culture extension.

Thefish culture extension activities
of the project deserve special
mention because of the impact it
has created through the application
of the extension methodology called
"Trickle Down System” (TDS), The
project has developed the
appropriate pond fish culture
technology for rural Bangladesh and
has successfully transferred it to
about 500 Result Demanstration
Fish Farmers (RDFF) and 3700
Fellow Fish Farmers (FEF),

The TDSis based upana very close
working relationship between the
extension worker and the RDOFFs
and FFFs.
practical, hand-on training of the
ROFFs in thelr own ponds by the
extension officers, The ROFFs in
turn train the FFFs through
demonstration of the fish culwure
technology being carried outin their

ponds.

The system ersures

After receiving training
through one production cycle the
FFFs graduate to RDFFs. Thus the
technalagy trickles down from the

extension officers to RDFFs and
ultimately to the FFFs and the
process continues.
Animportantaspect of the TDS s
that it encourages participation of
the women and children of the fish
farmer's family in the day to day
management of a fish pond.

The technology adopted is
appropriate in that it is technically
feasible, ecenomically viable and
socially acceptable. All the needed
inputs are locally available and the
basic technology is flexible, and it
can be umilored according to the
needsand theability of the individual
farmer. Because the adopted
technology is appropriate, it is
expected to have a high degree of
sustainability.

Following this technolegy the fish
farmers have increasedtheiraverage
preduction from [thafyr. to 4/ha/
yr., using their own resources and
withoutany material inputor credit
support from the government or
the project. Based o this success
story the governmentis now seeking
denor support to expand fish
culture extension Sservices
throughout the country.

[FAC, Fisheries Deparument, Rome,
(BGD/87/045)]

Mumber 3 - April 1593

In Bangladesh, the project
"Assistance to the Fisheries
Fesearch Institute” - BGODIBS0 12/
GI/AS|2 has started operation in
mid-1992, This 2 year project
represents the second phase of
UNDPFAC technical assistance to
the Fizsheries Ressarch Institute
(FRI). FRIhas four research facilities
of which the Freshwater Research
Station (FRI Headquarters) in
Mymensingh is operational; the
Riverine Research Station in
Chandpur needs further im-
provement; the Marine Fisheries
and Technology Research Station
at Cox Bazar needs some additional
facilities: and the Brakishwater
Fisharies Research Station at
Pailgacha is under construction.
The projectis designed to establish
an effective -organizational
framework for FIR, formulate a
core research programme with
relevance to the
develapment plan of the fisheries
sector, and develapa high degree of
technical and management capabi-
lity for research planning, im-
plemientation and coordination.

long-term

[FAD, Fisheries Department, Rome,
(BGDIESI01 20 1Al 12)]
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In Venezuela, the TCP (Technical
Cooperation Pragramme) project
“Institutional Strengthening of the
Fisheries Sector” (TCPIVEN/OIS 1)
willbe completedin the near future,
The project, inter alia, has a
compenent in aguaculture,

The projectanalysed a proposalfor
anew institutional setupin response
to the new scenario prevailing in
most developing countries j.e.
decreasing intervention by
Governments, and increasing
privatization and  politic-
administrative decentralization.
Some important issues referred to
are the land planning, institutional
competence regarding enforcement
of regulations, the need for an
information system encompassing
economic trends, and the criteria
to promote aquaculture through
joint efforts of public and private
sector.

The praoject has paid special
attention to some specific areas
such as the importance of ensuring
steady, controlled growth of the
shrimp industry and the recent
legalization of Tilapia intreduction
and its culture,

[FAC, Fisheries Department. Rome
(TCPVEMN/OISTY] &

In response to a request from the
Government of Myanmar,
Dr. T. Matsusate, Fishery Resources
Officer, visited that country in
November 1992 with a view to
assisting the local experts in
combating disease problems in fish
and prawn hatcheries. Preliminary
investigations revealed that mass
morlities of prawn larvaeljuveniles
were caused by black spot disease
and muscle necrosis.  Disease
problems were also causing mass
mortalities in many fish hatcheries,
Dr. Matsusato prescribed pre-
ventive and curative measures and
recommended forstrengthening the
country's fish health managemeant
capacity through a project specially
designed for this purpose.

[FAQ, Fisheries Department,
Raome]

FAQ project "Global Fish Disease
Information Exchange and Diagnosis
Services" (GCP/INT/526/|PN)
conducteda Regional warkshop on
the diagnosis of Salmenid Fish
Diseasesin Coyhaique, Chile, from
23 November to 5 December [992.
Twenty six participants from B
countries of the region attended
the workshop. The workshop
recommended that

+ exchange of information on
salmanid fish diseases in the region
be pramoted;

* the Shiraishi's Memorial Hatehery
{Instituto de Fomento Pesquers) in
Coyhaique should function as
salmonid fish disease data centre in
South America, with reference
institutes in each country;

* similar regional workshops should
be held every two years, if possible.
The participants also stressed the
needs for similar regional
workshops an disease diagnosis of
shrimps, warm-water food fish and
arnamental fish,

[FAQ, Fisheries Department, Rame,
(GCRINTI528/]PN)]

MEETINGS

The European Inland Fisheries Advisory Commissian (EIFAC) s
arganizing a workshop on "Methadolagy for Determination of Nutrient
Reguirements in Fish”, which will be held from 29.6.93 ta 1.7.93 in
Eichenau, Germany. The Warkshop will have the following objectives:
* to collate existing data on nutrient requirements and recommended
nutrient levels in diets for economically important finfish species and to

identify gaps,

* to compare methods for the determination of requirements and to
recommend guidelines to be adoptad and to specify further research

necds,

* toevaluate the existing methodological approachesforthe determination
of nutrient needs of fish within semi-intensive pond farming systems.

Further information on this workshep can be obtained from Prof. fiirgen
Gropp, Institut flir Ernahrungsphysiclogle, Veterindrstrafie | 3, 8000 Miinchen

22, Germany, Fax: 087-344937.
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