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Progress in development of a fish culture 
extension program evidentis in thes.! 
scenes: 
 TOP-Fish culture extensionists 
discuss construction details afor newpond being constructed by a 

fish 
local farmer. 

CENTER-Local farmers look on as DNOCSpersonnel sample Tilapia hybrids during afish culture demonstration program at a 
private fish pond. BOTTOM-Both fresh 
and salt-ater fish are sold in Fortalezo's
markets. Tilapio hybrids (foreground) were 
marketed during a market test carried out
by DNOCS. The study indicated large de
mand for Tilapia which sold for Cr$5.00 
per kilogram (U.S. $0.26 per pound). 
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Progress Report on Fisheries Development 

in Northeast Brazil 

JOHN W. JENSEN* 

INTRODUCTION 
- '1 


x Gi 
Works Against the )rought (I)NOCS)l has received tec'iti-
cal aissistanlice iii inhltsive fish cuiltire exten sion siice 1972 
through il A niiiinrUiiversit' Ihnte'ntional Ceiitt'r n'}r AIua-
Culture USAII) coltract. Task Order No. 8, 'olnt'act All)/
c'sd-2270, p,'ovided technical assistance hinds from 

111E BiILzIA ;ov INini .N'rs National D):partment of 

May' 1972 
through JinIte J974. The last y'ear, iroin JIil\' 19]74 t'hirigh 
.Itne 197,5. wts lnded under' Task Order No. 2 All) TA-
BOA-I 152. 

Ili 19663, Athuirn University, personnel I survevei tll.
l)NOCS fisheries programn to establish gielies II II iin-
proving freshwater fisherics management practices inBtrazil's
Northeast region. At that time, inltenlsive fish cultre Swas 
re'oinnlendd ts "the most feasible sohitiOli ilc'resishto fish 
iroduction inl this drought-stricken area." I .tirelat iveivshort period since that reco mnl dl t ol(lnli\V.asmiade, allill-
te .si'e fish Culture restaic'h facility was blsilt that Ilas II:I-
come South Amer's largest. Its "work iii tropical a l-
tii'll s.stetlis Inns already )roughlt international recoltliti'IIl 
to this flci it. lilt'ensive fish ull ire telli(lties, pipliicabhi
to the plhysical and ecllomic conditions of Northeast Brazil. 
have bieli developed using the Tilapia Iiybrid (T'l/aitJ h'-nor1m (male) x Tilapia ni/laiha (Faln;e).2 Through lN)(S.all xtensionl
m has heel l 


Brazilian and foreign fishery biologists has been iitiatlld is-

ing expertise of' DNOCS fishery personnel. 

Ihie alitio's Contract partiilatiol dealt withi assi" isitanI' ill

fish culture extension. 'llerefo'e, this report will h limited 

to discussion of progress made in thait
field from .tlx1972 
through Juine 1975, with emphasis oi the period I.97--75. 
Additional inform ation for the period 1972-74 call he fomd 
in "Progress Report (ilFishieries Developmen t illB'azil . 

'q.'u011iur 

Progress was made during tihe ,3\'ears t h:tt he 1)NO() S 
Centel' for Ichlthyological lesearch was provided wil alssist-

o lesterch Associate, )'plrttl ent of Fishlries ntid Allil'd AlIl I-Aqlual-tritill, 
vutlttirs and International Center for Aqctii~tlture.'-Dep;rtmeilto Nacional le Obras Coitral is Secas. 


-Lovsum, DA SILVA, AND 
 FERNANDEs. 1974. The' iltt'i-sit
Culture lf the All Male iHlybrid of Tihapia hornortm (Ill )e) x 
Ti/api, niv/wia (femnale) in Northeast Brazil. FAO/CAIIPAS Symposium on Aqiacj.itire in Latin America, Monti'id(o, Urtlgiliy.(Iliprint.) 

:'JENSEN, J. W. 1974. Progress Report on Fisheries Deve'lop-ment in Brazil. Project AID-2270 Task Order 8, Intert ati : 
Cen ter fo r A q tac ult i re , A uburn Un ivers ity, A t lu rn, Atl iab a ila 

'Directorate oifFisheries and Fishicutire (DlireCtoria deI lk'5';l v 

IolVVil 1,.ljiicltlire I'xtll'ioJ. Tile' lolloSving itlis highlihllt
till- most Significat'i t'i\ilit's
.and adlcte~s rehled to fill

' vtti I' liii * ' ii 'X.('iisii j Igi;ti:
I. A counterpart llIsIII \worl,er was lssigiied by

I)N()(S. Ih'r'b\v ililitin- Ill, firstfish ('ilIi'c e'xtil,loill 
proggrin ill Nort l,ast Ihiaxil. 

2. Tlhe flormr )iisioo of' Iishuris nl Fish (011ii1'(mder 
the Directorat, f" IrrigatiliI was e'stablishe.d as ali IlItoIlIlinolis
 
lir'I'ctorate u IIiIl'lhe ,llieadmjtrltilli 
 If till. (G-eive';II Dire'c
tIr (I I)NO(CS. proxidim! iw'w oit 'iai;alion a(d vitality Io 
tl1' prlgrlill. 

:3, ll ('11t-ure (11II, . l nmal" Tilapia hh'brid (T.
/l Ilorloll x I. nitoli/a) \V: i ' I:t III' lhl i',dl'
It 'be il(d
l'Ii )icaliv feasihh. Iis cultinie\'ilhi fish. I)N()S "hIagail
alle'xtl',sioi pragm,111 il 

.. A hut IaillIl'l' 

lilu, do ()rIdo do lviv-')
IV f tlnn|.,i's lof'"l(, N 
pruiIt.h fish ('Iltir-t ill)] 
5. Tl' tv'-five .Im :ls 

illl ,i 

Il'lping regional faIr'mrs. 
lfish Itll' , 

lila wld hilvasil' 
tiasl \-is p ulhished h\I 

t('i(tIh IllbtIe:Is. 
f' lie \\'aldcma d' e 
l ,'liolg 

al,l tar

lideslooI 
)N O( S Ito 

"rFaica fish 
pr-ictili.u 

lis l(I h1( lh,,, nn,:l III"raisil R iigerlills used il 
resvr'i Iir stocking progrimis. This ai o i ic -(',S, idm' vifingerling iilhtlli.S,hlitist ii llht it iil'ctJV ii-Irogram
I )tO( S fish ktctl:.ri..s \ith til'iivtisi\ve lish lil

(eiI(stl iisan~~~~ ~ ~ rgrmIia tIitechiiqiies to the prodlucers. ~ ~ e ~~t aI ~ ~~~~~[r programIn addition, tr'liniig o1' ft.lh\w 1111' ]l'lgli'ill. 
Ti l)inriig I97-t-75. firlis ilovoisId ill iil'tsiv', c'olii (if
'Ulil]iil hvlrids iilcreiis.',l ron I L 1:3, giiig IlolmiiI I,1tto 
I10' rIP il I'll. P Ihg Igrli.

7. DN) CS isil'ril's siol('xhii oVIrke's
l)ilrtiipa ll in
 
II'g lll 
 hIl lul I.'-it liItlisIs. "lih,lItI'IhltiI:ilill
 
"lirailliig IP'<ograill hi is (.11111h'iIII I)sN )( :S
 

,ilg \li7l.lli('h-.pril il l'l i
(,i it-A . '
 
ext isioll. 

\\'liitil Aimiri U ii ,rsiflisl:,vin''sltigil
' ' i' iv 11't;iii
$ir\''till' l)NO('.Itti0 II \\';IS I th-Clilly I,(6. ,'.s:'rvoir fishl~~):'ol 110t fislI'' liograi ill , 1111,t11'ryhdmlhe,aloo 

S'i'l' (.llii l l ;iit till' NIIrthl'ts t' . 
Although th regioo(I is stillmost I0 y'ia tl''.tr, kowlelg'

pligvd by' liest, problems ;dfroin tieilw'S' fish ('lt'r

't''scai'hpr'oigram I Ih''all'ilte si.h
ina'iIp l 1d shl-ltages ill

th' fttli'e. A fish tcintti,s\,st(it ;li)tedl tIlls I a pt'tIn cI di

ti(nItis of NorthIeas tInctreatsed as,, Brazil Idll Ibirsin of fish fal l'1'S IhN\'\\o~rdl
of, +stlue,.; haslSpread. A, real impact oil 
food plroductiol ill Norti'aslBrazi liI 'be, Ill'd, bh fishutut i e o\w tillt resoir'lles r'a vailabll. l (o largerIllis, 


ors i lexte si a d fIi.g eo n rli.ii,odot olw illh 
'flrsilC ti(~lIau i g rii 1 lil' li ilh lc 



PRESENT STATUS 

Personnel 
Two full-time extension workers headquartered in Fortaleza 

are presently charged with the duties of promoting fish cul-hire and providig tech|ica assist.',ce to farmers. Tbo part-ime workers, who i re primaril hatchery biologists, operate
from two I)NOCS fish hateheries within thie state of Cea. 

The Center for Ichthyological Research has been closelv 
assoiatef with USA ID techiial assistance p~rograms since 
1966. Alth gh adniistered directly by tl,: Directorate of 
Fisheries and lFisheulthlre. this research centi , is not properly
structured to adinister ;i, extension program. However, 
I)NOCS regiolil directorates ,Iavea structure capable of 
managinig an extensionirograin. Under these directorates 
arie incaluided t Iit fouir fish i Ihatch eries ill the Northeast. Ill 

eNthesgil.Jinne 1975, the extension division was added to the regional
direc'tortes, ,'eyonsibilily. 

Extension workers hcadquartt'e(1 in Fortaleza were placed
under the Secoid Hegio al l)irectorate. This directorate is
,espolsible for 0e-ara. tile state where almost all fish ponds 
are located. For' iltle1siV'e fish ti'Iltire to have a larger iu-
pact oi, the Northeast, howe'er. otiher regional directorates 
no ast hav'e at tileir disposal traililed exten sion personnel to 
tarrY oil this work in otlhe' Northeast states. 

Extension persomiei workiig in Ceari are able to respond 
to reqliests fo assistanci~e frti, lotal farmers. Promotional 

work to increase the number of farm ponds i the region is 
limited, however, due to the lack of a constant supply of 
hybrid fingerlings and a shortage of extension workers. 

Initiation of extension efforts throughout the Northeast 
will require an intensive personnel training program. To 
l)egin, at least two extension workers should be trained andassigned to each DNOCS fish hatchery. This would require
six more workers plus a coordinator.' To train these addi
tional people will require ontsile assistance, most likely
throughtical fishUSAID. Training would include instruction il lpracc'ilture, extensi.ii methods and theory, and ecolomies. Additional fish culture extension staff would be 
trained as the need arises. 

The Pentecoste A*quaculture Station has become an inter
nationally recognized training center for intensive fish culture 
and other fishery-ielated fiels. DNOCS fisheries personnl
al te iliiyltdfils NC ihre esne 
are committing themselves to a program aimed at training
fishers' biologists from other Latin American countries. Fish 
culture extension is included in the curric:uhni oflered inDNO(S-sponsored programs, which will require extension
specialists with advanced traiining as inlstructors. 

Among Latin American countries, onlyIBrazil anud El Sal
vador have intensive fislh culture extension programs. Many 
countries have atluaculture research p"ograms ald good restiIts are beiig obtaiied, but a liac, of extension workers 
)revents commiunication of research results to produers or 
prosfpective prouiers. Il man*y cases. research is done for 
research's sake with lo practical oljective. llowever, tile 

Dr. John Plumb, of Auburn University's International Center for Aquaculture, demonstrates techniques of fish parasite and disease diag
nosis to international trainees. 
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TOP-nternational students aending a 1-mnth training pro.gram conducted by DNOCS observe Dr. Leonard Lovshin examin.ing fish for spawning condition. BOTTOM-Laboratory exercisein watr quality being carried out by an international traineeunder direction of DNOCS water chemist Helio de Melo during
the tropical aquaculture training program. 

lllrazil project has practical research in progress fii kic1be immediatlv titilized as dependable results are ohl ained. 
.I)DNOCS admitist rators and bio)ogists reucogiize t in Iotance of extension for implen(,iti g new ni e hls tIat wi l 
be tised to betlefit produers and colstillinnrs a!ike. Thwi:' 
suipport in training meore extension wNorkers ci 1he assitlrecd. 

Fingerlings 
'I'ilapia h -'bridfingerlings are produced exclusivel Iv

DNOCS at its two Cea i hate heries and at Ithe Ac act uti,,'
Research Station in lPentecoste, Ceara. Fiingerlin 'io-(tionhas barelv kept pace vith deta and to date, atnd (deiia
1S expeeIed t)ouitstri p suipplv in tihenear futtre. Thc fis! 
Iatcheries wvere not Itilt fo(r tite specil reluirem eiits (1l 
Tirapia httrid lrodicion. Iic Pentecoste statnti, wtith
produces the mijoritv of figerlings used for sticking priv\';l
firms, has research as its prina,v iar tiiciti atld should not 
ie'esponlsil e foi. fingerling pto(fietilo.At the time of itis report, trant ro',nt Ilie Ministryv oft

Phiniing vas being appropriated foir oisIit teling facilities
specifically for hybrid fingerling )rodchltioin at i)NOCS hatch
res. \iItlh tilee facilities in operation, tle extelsiolt, vflort

will be well suppoled. If plans (do not maerialize, I)N(O)CS
can opt for introduhcing fingerling procliition to privatfanrners. \Vith aIssistt ice front I)NO(S Ibitogists, coit -
"ial fingerling prolucers caII be trailed to thv poi t t ta 
they will be AlIe to meet the (('il iiis Of coi'titinecial growers. 

Fish raised il 
Fish Farming Activities
fami]y,(' cottitutIhitd 

Iie lii'cs'l.a v dietli *tvspplcemtent to Pincse~tthproi on
sumptlio in Northeast ihrazil. fut small farmers seloi have 
this O(pp)rtIIIiitVI )taise of tiv laid holdings aicd watershed
emitrouls of large priva te triners inithe NortIeast. 

I'ltee lproblemsexists: 
1.Poor su!bsistenc.e farmers do no)tas a r'otle owi aild, ]l

are teiaits or shaiere1 1roppers of large I;IcIIhtvII'rs.
2. \\'hen sitall farmers do o(wi laind, it geteralk does tal 

coltlain \waler, either fronit ilaihd soil,'ces o rserV'Oirs.
They are tIherefore de)IldIhnt on rainfall t glro\v crolps.

:3. foriaiiju fir snlsist ece Ih,"elprOjcItsis ttt a ';ilaloil. 
Ftnds are oll.(ilallble on 
late ceotointic 

\for projects thaipromise to Slill

04* 

0 

t',* 

*this A 

0 

.1: " 
,* 

tv.All fish uturttie projects initiated t ( vill0wti oeit' ex
cept imn, ar' oiwned ait! niagetd by l;arger farmers. 'IITest
owi ihtcl anapproprialte for fish ciltl r'e, hiavecle quate waitter 
supplies, aid aIre financiallv stialie. iles. fi-i (t prblems 
i; OVericItOllic. 

Fish raised coiiterciaiy generally ich te loer co-IIoIIiC Clas throu~gh fill h~c; m'kes. ";rune harger filrmlers
allow their te ants to cot sitme fish g,'own ill faiil pot cs, l 

is an exception. Most producers prefer tot sell at reIKlarmarket pric'es. Fish at the market place is alwa's h's ex
'• peilsive than ted meat and is consumed Iv all classes. T' 

% 

1W, 

poorest people are seldom able to buy a N,type of high p,'oiteiti food, either fish or red meat, but they "tc'e comutnly
ellt fish than higher priced mecat. lIt sininarv, cult ired fishreach the poor consuimer only Ihrough regular market chan
ocls at high prices. 

Large private farmers presently are benefiting more thain 
others Iy intensive fish culture activities. Soon, hoIwever, 

[5] 
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soft)(.
low-ihcomei, fimuilit s will be helped throtgh aItuaicidi-
lire I:'c.al.se of dli agra'ia i re00'orm progriin that has I€eil 

ill progress I'or5 V'ars. I)NOC S is developing and improv-
g I:m frol reservoirs built Ibv that agency.iid doss istream 

al is leI siIg tits tall houses to ]ol\v-il .liie, rIrlald aIde]
fatilies, Soils are, iml)rovel andi irrigation Sy'st'ms are pro-
vidd ( o )!op,ilives organized at at'il site hatndle marketin g 

also added at varims times during the peic. After 207 days,
50 of which were used for harvesting, the total production
reached 1,975 kilograns, 1 4,233 kilogr.mls per ihectare per
Vear. Survival was 90.5 percel ind fish averaged 266 grams 
each. 

Te fo]loving is a brief economic analysis of this enter
prise based onf a pond of 0.8 hectare illsize and a culture 

for 
Sli.itu, adlifilllicig cofagricutilat sUpplies.

Shor0t Is. I)N(:,. actlitig as p~rllJt itlvisiir to thecoop'l~l

il irot I'oi tlactolrentals, aillagricultural extension 

ltit'ss. will i to i li, it'tise is cil itrt toalie (I,)oj-

lllo\ diversifv
,si ilia ,to crops riisd oilirrigated alils.las h iittiirt I' faIimilis will he ('oiistlitl direct,tly by in-
dicilig families, bollght alld ,onsiilid by utlier settlers. 

b\ ilie0r lillt ,tld c prali'v tht'iugh 1:,giliii clhailll.,Is.Feed (:3,605 kg vheat bran) .......... .......... 1,279

illof
This a'ictil' will inaik ;Is(Al, f" exlii:;ive aliliual priteill

availabh to :' grill ip.tihiwpnlii 
't lie tN. (e.ite, hlytllivologicait ResecITh anid the)( 1'0t 


Sec'lil th'Ootial I)irectora.i' I,ow developing a Sililart 

proi ject base d olii h aiiois agr-icutlt Ili is 1)1(1-
tt ii. ill wh ich 

grilllld is it 'clr\ii* ittit v. Sclle lo\vltidls Iwliiss' large
y i\ 
Ireservoirs iii' ctiit(s'd Iof silals insilitabl Fir terrestiial 
tr ps o. t rsirvilir witerii tn'ilkiliiie to iil)port irrig titCc 
crops. I"ish callIii raist'd dhespite, these coinditiotns, makinig

it Iltssio u rrtltt itiiprodiiltive land food pt-
f ii it 

di'lill i l lSt aioiius ltini g devellpedll filor lo\-
settling 
iliiitlllc'faiiilies on these titids, .lso, the pilliters of' the
 
I'iselrvoil dheveliipiil ty raillially placing i ciilltriilld
will lie 

ofilletu so tltlastiti Suistaiiied sieldls cali hefistieuiun'l(ii

olauiiiiliv liallagitig iiitiiral fish stocks. Such a project
\will
tviltit tlie. los-iicili c tiltli(s dir ctl\' wlile ililreisii g

the aliiIIIll ifptot ill Siill'i'iavailillh' il I'gi~llill
s inMirk,I
 
ll:IM '.. I)Iie \vilili
cc(l shliild Ili-ilil~lp~iniii-iltedto its higll .Shiirt-teln de(lav,.illilpactpotenttial, this poj-

Private Fish Culture Projects 
T'lleii'lst fish ('nltill' pojets 5I'in' iilhitt l'hiii;Il


197:1-75, Il, ill'ajiritsv altl l)ecinblir 1974. lit(eresl is
 
rlillily spi-aiig. At cport time. Ii poids ss're ill prIl
dicliclini lsii tii"ils iiO lpa 'h,
y t Tl ltvhrid., 'it airealllai 

it ptiiils ilil'ilcl tiotals -,:1 lileta ,sai'ragig 01.27 lietant 

eacti. Samtipls Likin nllilSil s lat\' lii fish reach iill)trixi
tiillv 2715 itanis illfi iulituhs. Stocked at iIil y 8.0()0

fish i I this g.os'tIll n(ipresnlts it tlil plilitiail )riot rctell'v. 

dllltiil ol' 18.8 iiitric tois loiii 1975.
 

The pi'ofit ilniagi of (:i',.",7T- pvr kihliiii shl\ii liv 
ilii IIrliler is ati ill lit illin iift ' icttitnlitc f'easibilit' iof 
Ihe' "'Iilapili hvllrid ci loiite. (ill(li aliip liig :1iil estialillt's 
(diilollstiati' litll i I aitis tuiis iiiitiatlig t'iillill(sssill
('Xpir'iiliit Similar lrlfits. AbninrlniiiilV igh pi'efit inail hisShoulld disappear.ll' howeIv 'Io bililn
erV,,ansIIll ll l'' prIl toltlg
 

anld lairgir Sulpplies ls ir Iairk't prices. Tle foltlhisilig t'x-
;iliple illustuatis the Itiglth piiiftts il)otaiiibil( at presett and 

l, I
Siiws that a i ilitIvlsare diop iiitI lliarlki't i' caill 
b iit laitl l iIil' -illiis. 

"lazelila a);issalguil'iillica," aidaits ifilliiediatl'fiarln. lnssv 
i iiieilillii-Sit, ieservoi. Toital iluvestotut('iv cost was (:r$3,7)).
Tilapia hbvhrids \vr stickedI at 10.25)ipr Ithiecta ii'. Fishi 
\\ev I'(i brtill of loldv wit,ight. 7 lays id \vllei ;it:3p'i'weiit 
\vec'k. Tie polld sss fert'ilizetl ssi li I0(i,00) kilograms (sst 
\svigli t) of c'atili' iillll'(- fish were stocked ai \iel'fll'(ew 
125 kiligraimns per Ileateii'f triple sup :p'lplhsplhiate at stiickilig. Thtirafltir,188 kilgriins pei tet atlire,per~lss'eek oifq i it
liltllle o(I'188 kilogiaisitiiP feitl erili\.Pig nlu ail',\MpLoduction 

:rlz'itfh (0.) U.S. $0.113. 

period of 207 days, 
Fixed costs 

Total pond c nstrilctioll cost ................................ Cr$3,700
 
Cost of nIet.......................................................... 200
 
Mainlteilce (pond and equiplment).................. :350
 
Variable costs 

Cienical fertilizer (100 . .....kg) ......... 400 
lranspoltation of organic fertilizer from farmer's 

private sources ....................................200
 
Guard service .... ..... ........................... 600
 

(I a-iable)
Gi'iss profit (fist harvested v blyver 
(( Cr$5,00) kg) 

TOTAL. COSTS (fixeNC sar .............. 6,729
 

". ". 9,875 
.
N-- -'--lti'............ $3,146"
 

Tie, iiiiiaal iet pofit for this opirationl or. it lectare basis 
wiimhl Ileciquivalent to Cr$6,934. 

-


Iiit -i
 

Harvest operations at the Passagem in aFranco Farm resultedof 1,975 kilograms of Tilapio in an 8,000-squaremeter pond during a 7-month growing period, which is equivalentto 4,233 kilograms of fish per hectare per )ear. 
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Large fish of uniform size typifies Tiloapli hybrid culture. Also the 
fact that Tilopia live several hours out of water makes it on 
excellent fish for marketing in tropical areas where refrigeration 
may be limited. 
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