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A~ACULTURE RESEARCHPROGRAMKE 

Report of TAC~Subcomdttee on Aquaoufture 

WeHaL. Allsopp, J.& ~Bgrd.aoh, T.B.R. Pillcty 



SUMMARY 

The systems of aquaculture, for international research support in the three 
developing regions of the world and the species groups involved are described. Three 
systems of culture are recommended for Asia and Oceania, six systems for Africa and 
four systems for Latin America. The Sub-committee recommends the establishment of 
networks consisting of regional centres and a small number of outreach stations, in 
each of the three regions (Asia and Oceania, Africa and Latin America). It is 
sug$gested that the linkages should be expanded after the first phase of operations. 
The Sub-committee does not consider it desirable or feasible to concentrate efforts 
on specific problems relating to culture systems as the simultaneous solution of 
the problems is considered essential to make rapid progress in aquaculture research. 
Staggering of the establishment of networks and hence of the allocation of funds in 
the three regions is possible, but to decide on the priorities different criteria 
can be' used. 

Training and information services are most essential for the success of the 
programme. The regional centres should provide for the in-service training of 
scientists and the outreach stations of field personnel. FAO should expand its 
informa.tion activities to fulfill the needs of the programme. 

It is recommended that an international board be appointed to assist in the 
implementation of the programme and its coordination. Based on tae assumption that. 
only modest external support would be necessary for upgrading the activities of the 
selected centres and stations, an indicative budget has been prepared. It involves 
a total investment of US $14.594.000, for the initial period of 5 years. 
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1. The report of the TAC Working Broup on A culture (Spoleto, July 1973) 
reviewed the culture systems and researo rioritiss culd indioated the wide ran@ 
of critical problems oonoerning speoies regions of the 
world which could oontribute o~~s~d%rab~ fn acpaoultume 
Their report also provided the rationale for t ~~~~~~Qn6 and imiioates tks 
constraints hindering effeotive f~~~~~rne~t of a ials This report 
was considered by TAG at its Sev~~~~ Yee 

2. TAC agreed that the report indioatod oonsidsrabl msesuoh gaps in aquaoultum 
which warranted conoerted international frl r-q&m3 to speoies groups 
or regional problems. They furthsr reoo sed that despite a certain similarity of ' 
problems, various aspeots of site-speoif rd to ecology and diseases 
as well as other problems pertainimag to exchange of species, preolude the 
oentralisation of global a culture reseamh studlie in a single VVjraditionall~ 
international oentreBr TAC appreoiated that one feasible approaoh involved the 
regional strengthening of researoh work at particular sentres to oonoentrate on key 
problems concerning species groufis of wide regional availability and applioabili.ty. 
Such research could provide larger dividends once effectively ooordinated within a 
global programme designed for seleoted areas, speoiea and key problems and linked 
in a network of outreach stations. 

3. TAC appointed a small S~~oo~it~e~ ctomprising &a. WdLL* Allsopp, IDKRCI 
J.E. Bardaoh, Hawaii IInstitute of ~~~~ne.$~~~o~* snd T.VYRs Pil%ay, FAO, who, after 
consultation with oonoerned authorities or institutions were required to fonulate 
an appropriate progranuneo 

4. The terms of reference of the TAC Sub-oommittee on Aquaoulture weret- 

(I) specify systems of otiture and epeoies ups on whioh priority research 
efforts should be oonoentrated and the %LB where the appliaation of the 
results of such research can ve an appreoiable impaot on aquaculture 
production; 

(2) identify national or re@.onal institutions wherq the ~b~~~~~~~~~~~ 
priority researoh oould possibly be carried out! 

(3) desoribe in some detail the nat 
including ~~~rne~~s for e 

am3 duration of each xlesearoh pxss;Ieot 
pment c%rad p~~~~~e~~ 

(4) prepare cost estimates for each indiv%&al, projsot. 

5s Some infmnal oonta 
Halver at US Western Fish 
Alabama, Drr Luoien Spr 
Canada and other saientie 

6. The kk--committee met at FAO head 
some detail the e ding reg&Lar pro 

rttera in Rcme~ 17 - 25 Jwme It mvics#sd in 
e and field programme aotivities of FAO in 

the field of aquaoulture* with partSoul r rsferenae to regearoh, 
information. The relevant bilateral ae es of ID d USAID were 
also reviewed. The programme prepared tee thus into account 
all the ongoing research and related activities known to its memberBe 
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II* CULTURE SYSTEMSAmSPECIES GROUFS FCRIiESBARCHSUPPORT 

7. The TAC Working Group on Aquaculture (Spoleto, 1973) identified the culture 
systems in the three developing regions that could be upgraded by the simultaneous 
removal of the major constraints, Based on this a small number of systems and species 
groups can be recommended for initial research support. 

8. Each of these culture systems involve the use of a number of indigenous species, 
although they inclirde a few which are rather widely or even globally distributed, 
Many of the problems for research may at first sight look similar for the different 
species or even some of the culture systems selected in the three regions, but it 
has to be remembered that the reproduction physiology;y, nutrition or response to high 
density culture of one species are usually very different from others and need to be 
studied in the set of environmental conditions in which the particular species occurs 
in nature and those in which it has to be reared. 

9. The Su'rz-committee considered the advantages that are inherent in farming and 
husbandry practices based on a small number of species, as in world agriculture or 
animal production. A relatively new science like aquaoulture, with even the limited 
research input obtaining now, could result in more rapid technological development 
if such a restriction were possible. However, the eiW.ronmental damage that may 
result from a world-wide exchange of exotic species; the practical difficulties of 
implementing internationai control of introductions, particularly with reference to 
the spread of communicable dissaeaes; and the strong consumer preferences that exist 
in different regions, countries and even IoceJi.ties, make such a restriction of 
species impra.ctloable, at Ieast for the present. 

109 Having recognized th&t ft would be counter-productive to oonfine world-wide 
research in aTJacui.ture to one central international station or to a few key speoiss, 
one must further appreciate that an integrated systems-approach to such research is 
essential if a major impact on aquacultarre production is to be made in B reaeorsable 
period of time. 

11. Aquacdlture? like other agricultural production systems has strong feed-back 
components. For instanoe improvement in seed suppJply requires new food or feed 
production techniques BB weil a8 changes in engineering and management. The same is, 
of course9 true when new strains OF varieties emergs from the reeearch effoti. The 

- the research in any one culture system mumt be considered as indivisible and 
selection of oertain research problems for solution, at the emenm of others would 
be technically and eoonomicaliy imprudent* In faot the groblems listed in the table 
of Promanme Summaq (see Ann1 endix 1) md deerorlbed in Borne detafi in AnBendix II 
toRether constitute the overa 1 reseawh programme for each s.Ystem. Thle explains the 
reason for the Sub-committee not indicating the natwe and duration of epeoific 
research projects, or the equipment and personnel required for individual projects, 
as suggested in the terms of reference, 

12. Similar considerat%ons apply to the advantages that accme to research 
performance from the interaction between systems within a region. 

13. Technically it should be possible to reduoe in any one region the number of 
systems recommended for researoh and to single out only some o'f them. Tf this were 
attempted the savings would not be commensurate to the 10s~ in interaction potential 
among the systems. 

14. The potential of shared services in regional 6@ntPeS in equipmen+, for physiology 
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of reproduction or nutrition, fsf iflstanoe, would not be. utilieed to best advantage 
nor would there be fee&-back between more extensive or intensive systems, and 
interaotion possibilities between short and lon$er+exv! research would be curtailed.' 

15* In view of the above, the Sub-oommittee unanimouely and strongly recommends 
that the three regional networks with supporting activities proposed, be considurwi 
as the minimum programme required for the a;dvaneement of aquacultural science in the 
short-term in order to derive the maximum benefits from the investments of funds 
and efforts involved. 

16. Asia and Oceania 

1. Culture of carps in ponds and other impoundments 
2. Pond culture of milkfish and grey mullets 
30 Pond culture of shrimps and prawns 

The carp culture system in Asia and Qoeania bears mainly on the following 
species: 

- 

lver carp, Qpoohthalmicht'bs 
) Catla, Catla catla, Rohu, 

I Oommon cqCyDrinua eavoio, 
Tawes, Puntius Ranionotus' 

The pond culture of milkfish and grey mullets is mainly praotised in the 
brackishwater environment,, though sometimes aoolimatized to freshwater alas. The 
species concerned ares 

Milkfish, Chanos ohanos, Grsy mullets, -- cenhalus, M. dussum.ieri, 
M. belan&, MC tade -- 

Shrimp and prawn oulture, whieh is stil in an early stage'of development9 
involves a number of species, but the mars 1 

Oiant freshwater prawn9 
Sh 
P * 

The Spoleto Meeting oonefdered thr whole oontinent of Afsior ~4 the Ylddle Eaef 
au oonetituting one region for purposes of spucoultm reraa&4 rupport4 Whilr thffa 
is perfeotly valid in BO far MI most of tha @temrs of oultw $n the area ac8 
ooncerned, the Sub-oommittee feels that braokishwater fieh otitum in lagoons in 
North Afrioa.and the Middle East countries5 deeerue.to be oonsidered as a separata 
systems In as much ae the Cooperative Rese’aroh Progremme on Aquaculture (COPRAQ) of 
the General Fisheries Council for the Mediterranean (@'CM) is promoting research on 
item 5 below, it is suggested that this Progrsunme be entrusted the responeibility 
for the work on that Bystern* The relevant eystems for the.wh0l.e Afrioan region will 
bet 

1. Culture of tilapias in frciahwater pola 
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2. Culture of catfish in fresh and brackishwater ponds 

;: 
Brackishwater pond culture of grey mullets 
Cage cxilture of tilapia and catfish 

50 Brackishwater fish and shellfish culture in North Africa 
and Middle East 

For pond culture of tilapia, several species and some hybrids are now employed, 
The more important of them arer 

Tilapia aurea T. macrochir, G melanopleura, G nilotica and hybrids 
resulting from crosses of T. hornorum X & mossambica, G hornorum X 
G nilotica, T. aurea X G%lotica -- 

The most important catfishes used for freshwater pond culture in Africa are 
Clarias lazera and & senegalensis. The species 'for brackishwater pond culture are: 

Chrysichthys nigrodigitatus and & walkeri 

The grey mullets of importance in braokishwater aquaculture aret 

ltlugil oephalus, Lcapitcs, 5 falcipinnis, & pandisquamis 

Cage culture in lakes and reservoirs, uhich is under development in some areas* 
is based on the species of tiiapia and catfishes mentioned earlier. 

, In shrimp culture Psnaeus kerathurus'is the most important in North Africa, 
whereas in West Africa it is & duorarum. 

The species concerned in the brackishwater 
,in North Africa and the Middle East are! 

lagoon culture of fish and shellfish 

Orey mullets, Muaii oaphalus, & oapito, M. ramada, Eel, Anguilla -- 
anguilla, Seabass, Dicentrarchus labrax, Gilthead bream, Sparus auratus, 
Oysters, Crassostrea angtxlata, Ostrea eaulis, Mussel, Mytilus @lo- -- 
provincialis, Shrimp, Penaeus kerathurus 

18. Latin America 

1. Aqua-range farming in lakes and reservoirs 
2. Shrimp culture in ponds 

Culture of new Amazonian species 
Culture of tilapia hybrids 

The aqua-range farming in lakes and reservoirs in Latin America, which consists 
of improving natural resources by stocking'autochthonous species, or the introduction 
and transplantation of other speoies, at present involves mainly the folioxingt 

Tuounare, Ciohla ooellaris, Booachico, Iohthvoele~ 
Peseada, Plaaoscion souemosiaaimus, Boquichico, Proohilodus amazonensis, 
Boquichico, Prochilodus reticulatus 

There are a number of Amazon fish species that deserve to be tried for pond 
culture, but the species that have shown. the maximum promise aret the tambaqui, 
Myletes bidens and pirapitinga, kylossoma apa 

Similarly the pond culture of the hybrid of Tilapia hornorum and Tilapia 
nilotica has also shown considerable promise for expmeion and improvement in the 
region. 
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III. REGIONAL RESEARCH NET6JORKS 

29. None of the existing research centres in the developing world and few elsewhere 
have a truly multidisciplinary, highly trained staff and the facilties required for 
the necessary mission and systems-oriented research capable of producing the results 
essential for the rapid progress of aquaculture. There is also no centre or 
organization anywhere in the world designed to oarry out long-range inter-disciplinary 
research needed to underpin scientific aquaculture along the lines indioated in the 
progremme* The formidable constraints to centralisation .of research have already 
been recognieede 

20. Similarly, there is a serious insufficiency (nationally, regionally and 
internationally), of trained research personnel eapable of implementing a 
comprehensive programme which is a prerequisite to the development of aquaculture. 

- 

- 

21. -In view of these shortcomings and reoogniaing the inter-disciplinary nature of 
research effort required;. the nsed for institutional, financial and other support; 
the differences in ecological conditions, species available for culture, as well as 
socio-economic conditions; the Sub-committee supports the conolusion of the Spoleto 
meeting that investigations on the major problems of aquaculture have to be organieed. 
regionall.xo The Sub-oommittee therefore recommends the strengthening of seleoted 
national institutions as re onal centres fom, research, olosely linked to a network 
of national outreach stations. In seleqting stash institutions the Sub-committee has 
been guided by the consideration of present and past research activities, existing 
physical facilities end additional. faoilities that can be developed with modest 
investments, the availability of a nuOleus of sicientific and supporting staff, 
nearness to academic institutions, end the suitability of living conditions for 
internationally reoruited soi@ntiEts. Only a limited number of outreaoh stations 
are proposed to be developed during the first phase (5 years) of the programme 
Wider linkages are expected to be developed later* , 

22.‘ To achieve the full potential for aqu~culturs in the developing world, it will 
be necessary to initiate the recommended activities in the thrse regions as soon as 
feasible. 

23. The programme of the regional. Oentres should be developed, based on the 
selected systems of culture and the major constraints to their improvement and wider 
application f Or increased food production. Tha eenbes should also undertake 
training of scientists as proposed on page 8. The outreaoh stations, 
besides oarrying out research of loaal importance, will oonoentrate on ,testing the 
technologies developed in the regional Oentres, inoluding pilot-soale operations 

. and the training of field personnel. Some of the site-specifio reseakh in. the 
regional oentres may also have, at least partly, to be carried out at the selected 
outreach stations. The programme of work in eaoh region has to be sufficiently 
flexible and dynamic to aocommodate changing regional needs* 

24. With’these considerations in mind the Sutiommittee recommends, for the first 
phase of the programme, the following regional cantrss and networks of outreach 
stations. The possible expansion of the networks in the three regiona is indioatod 
by suggesting the ‘countries that are developing re site besio faoilities for 
effective participation, in a seoond phase programmer 



I. Asia and Oceania 

25. This region is acknowledged to be that with the greatest effort in aqu.acultwe 
and where there is a long-standing tradition of freshwater and brakishwater aquaculture. 
The Sub-oommittee finds it difficult to identify coudry for the development of a 
regional centre to concentrate research on both these two systems of aquaculture. 
Accordingly, two centres for regional research are recommended. It is recognized that 
there are already some bilateral assistance projects to support current activities 
in these centres. The mobilization of these efforts, supplemented by the international 
assistance envisaged under this proposed programme, should lead to a highly beneficial 
concentration of research, yielding significant dividends in a reasonably short period 
of time. 

Regional Centresr 

2) 

0utreach Stationsr '1) 

31 

Future expanded linkages inr 

II.(a) Africa (South of the Sahara) 

26. 

Indiao 
Central Inland Fisheries Research 
Institute 
Barrackpore and Cuttack , 
(for freshwater aquaculture) 

Philippines: 
Braokishwater Aquaculture Centre 
I10 Ilo 

Indonesia2 
Brackishwater Aquaculture Centre 
Jepara, Semarang, Java 

and 
Research Xnstitute for Inland Fisheries 
BOgrq Java 

Bala;ysial 
Freshwater Fisheries Research Station 
MA-WI, kalacca 

Thailand: 
Bangkhen Inland Fisheries Station 
BaIlgkOk 

Bangladesh, Fiji, Hong-Kong, Korea, 
Nepal, Singapore and Vietnam 

Reaional Centre 8 comprising: Efigeriar 
Freshwater Fish Culture Station 
Ministry of Agriculture 
Ibadan 

and 
The Brackishwater Fish Culture Station 
mgzuna 

Outreach Stations% 1) Central Afrioan Reuublic 
Fish Culture Reseamh Station 
Landjia, Bang-& 



3) 

4) 

Future expanded linkages in: 

Ivorv Coast a 
Inland Fisheries Research Station 

Madamwcart 
Fish Culture Station 
Perinet 

UgWlda: 
Kajansi Experimental Station 
Pisheries Department 

Came .m on I Ghana, Kenya, Mauri-b ius ) 
Zaire and Zambia 

II.(b) Africa (North Africa and Middle East) 

27. The following resealich institutions from developin count&es participating 
in the General Fisheries Council for ths Mediterranean 
of Research on Aquaculture (GOPRAQ) are proposed: 

f GFCM) Cooperative Programme 

- 

2) 

3) 

Future expanded linkages in: 

III0 Latin America 

28. -1 Centrer oomprisingr 

Outreach Stationer 

2) 

3) 

s 
Institute of Inland Fisheries and Fish 
Cul.t~e 
El Kanatir, Elkhafra 

Xsraelt 
77GXYulture Hesearoh Station 
Dor, D,N., Hof Haoarmel 

Tunisisr 
Instftut National Scisntifique et 

e d'0oeanogaphi.o et d.e 
Salambo 

Iran, Lebanon and Syria 

Brasilr 
i!5YZ7htur\e Research Station 
P&xooste, Fortaleza 

and 
Braokishnater Aquaculture Station 
Natall, 

Oolombias 
Fish Culture Station 
University of Caldas 
MannilGales 

Future expanded lixdcages inr &xyana, Vsneewla and Trinidad 
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IV. RWJZARCH TRKENING AND OUTR%&H'ACTIVIT~ 

29. The complexity and fundamental nature of the research that has to be undertaken 
with the selected species of fish reguire that new techniques be developed or 
existing techniques modified for application in their regional environment. It is 
well to note that, on a world-wide basis, intensive physiological investigations of 
fish are only now being developed in depth,and experience is being accumulated with 
two, at most three, species. The application of these techniques to other fishes 
(and particularly to the juvenile stages of normally fast-growing tropical species 
whose life processes are virtually unknown) is a matter requiring considerable 
research endeavour in situ. -- This emphasizes the need for training of national 
researchers at various levels to carry out the programme, in addition to the 
international inputs, if there is to be an effective critical mass of scientific 
expertise mobilised at the various regfonal oentres initially, and at the outreach 
network stations subsequently. 

30. When considering the role that the network stations must play in the testing 
of species, selection of varieties and in observations in field trials, the critical 
importance of training of an increasing number of research scientists in developing 
countries becomes obvious. It bears repeating that in the regions concerned current 
aquaculture training facilities at the few existing centres are designed for 
extension persornel and are, in any event, inadequate for even this* However that 
part of the outreach activities may encourage the development of national extension 
progrmmes which involve the application of research results. Further the medium 
andlong4erm conduct of the programme will probably devolve more directly on the 
nationals of the region, so emphasis on reseamh training programmes initially is 
considered justified. 

.31 l The Sil&cormnittee suggests that the regional centAres should have adequate 
provision for in=-se-rvice training of young soientists, ergr one or two from eaoh 
country, speciaiizfng in disoiplines.of immediate fmportanoe to them. Priorfty will 
necessarily have to be given to the oountries which have outreaoh stations. The 
minimum training period for suoh researoh speoiaiisation will be about two years, 
after whioh the scientists may be recruited as research workers in the regional OF 
outreach stations. It is neoessary to make adequate provision for further short- 
term training of a seleoted rnmber of them in speoialized institutions abroad. 

32. Another tjrlse of training activity that the regional centres should u-ode-take 
is the organization of short-term courses in the newly developed teohniques for the 
scientific staff of outreach stations. Organization of about three courses or 
workshops in each of the three regional centres is envisaged during the five-year- 
period of the proposed research programme. 

33. The Sub-comnittee feels that a system of recognition of individual and 
institutional achievements in aquaculture research through a speoial award may serve 
as an inoentivo for aquaoulture research* It is recommended that such an award (both 
citation and financial) be provided for the researcher or laboratory that has made 
an outstanding soientifio oontribution, the money being intended to assist or promote 
the .pilot-scale application of the technique@ The award may be granted annually, 
biennially or when specially merited, 
Aquaculture Research (see page10 >. 

at the discretion of the Internation& Board on 
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v. IWCRMATION COLLJ3CTION AND DISSEMINATION 

34. It is recognized that information souroes on aquauulture, especially of tropical 
species, are inadeqnate in contrast to agriculture. While the FAO Asuaculture 
Bulletin serves a very useful purpose in disseminating information on current 
aquaculture researoh end development aotivities, a wider ooverage of technioal data 
and research findings is olearly needed. 

35. For the efficient functioning of the regional networks proposed and the 
effective utilization of the results of researoh undertaken, it is essential that 
the existing information services be strengthened~ The oollection of information 
from the network end other centres and their storage and dissemination can best be 
done in close association with the International Board on Aquaoulture Research. 
Appropriate cooperation,with other research and development orgenizations has also 
to be establjshed. This service is among the normal responsibilities of FAO as a 
,depository of world aquaculture data end there is no other Agency better equipped 
than FAO to do this at present. The Sub-committee therefore recommends that FAO’s 
current activities be further strengthened to fulfill this need adequately. 
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VI. ADMIPU'ISTRATIONARDPRO@UlMl3 COORDINATION 

36. The Sub-committee discussed in some detail the orgsnizational requirements 
pertaining to the establishment of a coordinated programme* It came to the 
conclusion that w International Bard of Aquaculture Research (IBAR) should be 
created and specifically proposed the following terms of reference, mode of 
operation and membership for such a Ecard. 

Terms of Reference 

37* The International Board of Aquaculture Research, shall under the authority of 
the Consultative Group on International Agricultural Research, have responsibility 
for recommending policies and developing programmes in close collaboration with, 
and with the help and advice of FAO, to meet the objectives discussed in this reports 
They.are: 

i ) To advise on the establishment and operation of a network of aquaculture 
researuh centres and outreach stations, and to coordinate their activities. 

ii ) To assist in strengthening the prcgrammes of regional oentres and 
outreach stations and to encourage the establishment of institutions and programmes 
to the above end. 

iii) To promote international research liaison between developed and 
developing centres. 

iv 
I 

To promote training activities.& all levelsc 
v To promote the .dissemination of Fnformatfon, among the centres 

participating in this network, as well as other institutions and Agencies. 
vi ) To review the annual financial requirements of the Prograinme end to 

assist in the fomulaticti of a follow-up of the presently proposed 5-year prcgrammeb 
vii) To mcbilise other means to support the rapid development of aquaoulture, 

including the TAC Aquaculture Research Award. 

Mode of Oceration 

38. i) IBAR will be expected to draw as fully as possible for technical advice 
on the knowledge and experience of scientists in relevan% disciplines throughout 
the world in developing as well as developed countries. In particular the full 
cooperation of FAO'.s expertise and services in its Regular and Field Prcgrqmnes 4s 
anticipated. 

ii) IBAR shall recommend financing for appropriate institutions and 
organizations, national, regional and international, including FAO, for the 
furtherance of generalized aquaoulture rssearch thrusts as outlined in this rspoti. 
It shall have at its disposal a central fund, oontributed by the members of the 
Consultative Group on International Agrfoultural Reeearcrh, both to meet its own 
budgetary expenses and to help carry cut the programmes whioh it will recommend. 
Appropriate arrangements shall be made with an international organization, e.g. FAO, 
for the administration of such a fund. 

iii) The Sub-committee agrees that a central and integral role in the 
prcgranme will be played by information collection, storage, retrieval and 
dissemination. It further agrees that FAO has the best existing potential 
capabilities for this set of tasks, but the-t it lacks,the funds to execute them 
on the level postulated by the research progrsmmes outlined in this report. It is 
therefore suggested that special funding be provided to FAO for this purpose through 
CGIAR. Provisions for such funding as included in the tentative budget are intended 
to complement but not to replace the services nowally budgeted in the regular 
progrsnime of FAO. 
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Membership 

39. i 1 The Group will consist of nine members. 
ii ) Three members of the Board will be the directors of the regional 

centres mentioned in this report. 
iii) Five members of the Board will be.selected by OGIAR. Members will serve 

for a three year term, to be arranged on a staggered basis. 
iV FAO will appoint one member to the Board. 
V j The member5 will serve in their personal capacities, regardless cf their 

professional or official affiliation5r 
vi ) The Chairman of the Group will be elected by the members of the Grcup. 

His term of office will be for three years* 

40. The creation of a central fund to finance centralized operations is recommended 
by the Sub-cdmmittee. This fund is to be at the disposal of the Scientific Advisory 
Group and would be utilized for financing the activities of coordination, 
administration and information services. Rffective functioning of the Scientific 
Advisory Group will necessitate the establishment of a modest secretariat the 
expenses of which are also to be defrayed from the proposed central fund. 

41. The above mentioned secretariat would in its function be akin to an executing 
agency for enabling adequate functioning of the Scientific Advisory Group. 'lit is 
suggested that the appointment of the secretariat personnel follow the normal UN 
personnel selection and appointment procedures. 
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VII. IMDICATIVE BUDGET 

42. The Sub-oommittee attempted to prepare indioative cost estimates for an initial 
five-year progrme a& these are given i.~ Table I on psga 13. The osnstraids and 
limitations of this exercise are obvious, .as they are not based on any negotiations 
with the host governments or a detailed assessment of the staffing and equipment 
at the selected oentres and outreach stations. However, the Sub-committee prepared 
the estimates based on the experience of its member6 in the organization of 
aquaculture projects and the available information on the existing facilities in the 
stations. It firmly believes that the proposed budget is the minimum required for 
the implementation of an effective programme* Moreover the budget is based on the 
assumption that the national governments ooncerned will continue to maintain, if not 
increase their present’level of finanoial and personnel support. The budget is also 
predicated on the assumption that the bilateral or multilateral assistance any or 
all of these Centres/Stations are -receiving now will be continued. With the modest 
international assistance envisaged under this programme, it is hoped that a 
substantial upgrading of research actitilties would result to the benefit of the 
developing regions end eventually of all the regions. 

43. In the absence of any targets of finanoial resouroes that may be available for 
aquaculture research, the Sub-oommittee oonsidered the possibilities of phasing the 
programme. The Spoleto meeting had also given thou&t to this snd stated that 90 
achieve the full potential for aquaoultural production in the developing world, it 
rls necessary to initiate the reoommended activities in all the three regions asB)on 
as feasible, but these could be started in one region and on the basis of experienoe 
gained during the first phase, the ,subseqaent phases oan be planned”* E%en if 
there were no finmoial constraints operational reasons suggest that a staggsring 
of the establishment of reg$onal networks is advisable. There are different criteria 
that could be used in deciding on the sequence* If it were to be based on the 
present state of development J, existing scientific aapabilitles, and food produ&ion 
needs, the choice for the first regional network may be Asia and Oceania where two 
reg5onal oentres are reoommended for purely operational reasons* This is olearly 
reflaoted in the budget prepared. However, if the low state of development, laok 
of local expertise and requirements for balanoed diet of the population were to be 
the criteria, the first choioe may be Africa, particularly the region South of the 
Sahara. The indioative budget shows the needs of eaoh region separately and the 
TAC or the CGIAR could make the choice on the basis of the oriteria it considered 
most appropriate. 
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APPENDIX II 

HIGh-PRIORITY RESEAkCHPRJBLE%fS REZATINGTO THE SELECTED CULTURE SYSTEMS 

44. The culturesgstems selected for researoh support and the major species groups 
concerned have been described on pages 3 &nd 4. The specifio objectives of the 
investigations and the.recommended approaches for the main problems involved (some 
of them applicable to a number of systems! other system-specific) are enumerated 

' below. They are not oonsidered exhaustfve, and are intended only to indicate the 
initiai thrusts of the programme. The tabular etatement in Appendix I summarimm the 
information and also indicates the time-frame in which results applicable in the 
field are expected to become available. 
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Problem I. 

45* I. Objectives: 

aa 

b. 
O* 

d. 

BREXDING AND SEW PRBDUCTION 

To eneure adequate and reliable seed supplies independent of 
natural sources and to extend the period of seed availability, 
To enable domestication of speci6s presently used in aquaculture, 
To enable domestication of additional species of promise for 
aquaculture. 
To make genetic selection and hybridisation possible. 

2. Recommended apEroa.chesr 

a) Basic investigations 
Study of factors governing reproduotion of target species including8 

1. reproduction physiology I 
2. nutrition of brood fish, larvae and juveniles 
3. environmental factors (water uonditlons, photoperiodicity, 

space, etc.) 
4. behavioural responses (stress, crowding, shock, sex segregation 

etc.) 

b) Experimentation 

1 . . Induction-of spawning by (i ' bioohemiaal meens 
and/or (ii i manipulating environmental factors 
and/or (iii> dietary oontrol 

2. Efficient larval rearing snd seed dfsfribution through; 

i‘ 
i I 

hatohery and nursery design and operation 
\ii production and delivery systsme for natural food and atiifiofal 

feeds suited to mtm*itioDal requirements 
aontrol. oQ environmental conditions in hataheries and nursqries 
disease and mortality control 

v ) improved transport systems 
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Problem II. NUTRITION, FOOD AND FEEDS 

46. I. Objective: 

(a) To develop economical and nuritionally efficient feeds based: 
on locally available materials. 

(b) To optimize food production. 

2. Recommended approaches: 

a) Basic investigations 

1. Determine the nutritional requirements of different species in 
the various life history stages 

2. Survey availability of adequate inexpensive feed ingredients, 
including substitutes for conventional animal proteins used in 
fish feeds 
Conduot analyses of potential feed ingredients 
Factors affecting the produotion of natural food organisms 

b) Experimentation: 

1. Formulation of feeds according to nutritional requirement of 
species and their life stages 

:: 
Processing of feeds adapted to feeding systems 
Development of suitable feed dispensing methods 

4. Testing feed a+ording to performance critsria 
.5= Development of fertilization and pasture management techniques 
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Problem III. GE%ETIC SELECTION AND HYBRIDISATION 

47. 1. Ob.iective: To develop domesticated strains for culture characteristics 
and consumer preferences.. 

2. Recommended approaches% 

a) &sic investigations 

(i ) Determination of genetic variabilities within species 
(ii ) Identification of characters for selection experiments 
(iii) Study of the genetic nature of desirable characteristics 

(growth, disease-resistance, dressed weight,etc.) 

b,) Exnerimentatioh 

Intra speoifio and interspeoifio omsaing experiments 
Progeny testing 
Field trials of selected strains 

. 
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Problem IV. INTENSIFICATION OF CUL'&JRF SYSTEMS. INCWDING POLYCULTURE 
‘, ',.. :; . . . "-..:- . ..'. 

48. 1. Objective: To obtain optimum economic yields from aquaculture systems. 

2. Recommended approaches: 
;. . . 

a) Dasio studies 

' Determination of~physioO+h6rniOd. parameter constra$nts 
Effects of aocummulating matabolitee 
Stress effects - physiology and behaviour 
Utilization of ecologioal niches a-j, 

) Assessment of species suited for unutilized nich%‘- ' 

-b) Experimentation 

(i ) 'Testing of sizes, densities snd species/strains combinations 
(ii ) Study of culture systems under experimentally controlled conditions 

Development of stockin$cropping procedures 
Development of high density cult&-e systems providing for metabolite 
elimination, water quality maintenance, etc. 
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Problem v. AtWWJLTUREENC;INEERINQ 

49. 1. Ob.-iectivesr 

(a) To improve or design aquaculture installations for efficient operation. 
(b) To devise and test aquafarm equipment and installations, especially labour- 

saving devices. 
(c) To develop appropriate techniques for construction and operation of 

aquafans under different soil, water and topographic conditions. 

2. Recommended annro&hesr 

a) Basic studies 

Study of physico-chemical, soil and site characteristics 
Assessment of constraints in present systems of construction 
and operations 

b) Ekoerimentation 

Designing and testing of new systems ) Pnoluding cages and raceways 
Fabricating and testing new types of equipment under field conditions 
Adapting systems and equipment to local conditions 

. 

- 

- 
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Problem VI. A'JJAFARMICANA~NT 

50. 1. Objective: Development of efficient end economic methods of operating 
aquaculture installations. : 

2. Recommended approachest 

a) Basic studies 

(i Identification of diseases 
( ii j 

, parasites, predators, pests and weeds 
Identification of physioo-chemical and other causes adversely 
affecting aquaculture operations 

(iii) Assessment of proper balance of fixed and variable cost factors 
especially energy demands, to optimize economic returns 

(iv ) Determination of minimum economic size of culture units 

b) Experimentation 

(i ) Improve or develop control practices for pests and predators, 
diseases and parasites and weed infestation 
Develop methods of sanitation in culture installations 
Test new management procedures 
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Problem VIII SELECTION OF NEW SPECIES FOR CULTURE 

51. 1. Objective: To screen new species in order to meet identified aquaculture 
or consumer needs. 

2. Recommended approaches% 

a) Basic investigations 

(i > Select species for studies based on available pertinent information 
(ii) Study the relevant biological features (e.g. food habits, fecundity, 

, 

spawning, ,Pmwth) 

b) Em erimentation 

1. Test - rear juveniles gathered from nature 
2. Breeding 

Rearing of larvae to juvenile stages 
Test suitability for selected aquaoulturs systems 


