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Progress Report on Fisheries Developmecnt in Brazil
 
JOHN 

1%CVIUiooflt(. L'S.Ii t'iillicui ,(ssistan'ct piogiai 
to thl)NO irectorate of I iil~vie -'iiu 11iI) S iIillture. 

i-getllvit %,tssigneidbv SI IFi2E'l i)No( 5, moid USAID 
il March 19~72 piovitdiig Iituical ssistiollte to I)NO(S fill 

to (*"t-slabish \vthin I)No(S di i. aitv to (-;it. (lit fksheiose 
ITSe(IM1ch, ilip~rov'( aunI oellImilgei f'"11 CNICMd5l-tUieriy(olrc 

\.(.]of fresim-itei. fisherit' es(oiI s.' )evu-yiciuueu of all e(-
tellsi(il seNt.I ile akcs it possile to attaiu, tie project\s goal 

tiiituigil initrodclitionu (f fisituitire to filumulpoi to. 

I 97-f. subs)tanltial j)1l.(.% \\'it Illlde t((\val( devetlopinlg .1 

vialve llItollollolIS lislicultirlt (.\tt(I( I sc(Iut.( \ithili 

lit-m-arch Associtc~1, I)ijrtintit ill Fisherics and Allicd Alqui-
uLkltlirts andlitIltirlatitllal (i-uttr fmt Aitliaclit.Ifl. 

IDtpartaiuvit of Wourks :kL:tlhst tilt-Ditunuwtt ). 

SllptrinttlitIiia(I do )vius ti jimt-uiti doI N((rdt-st( ( Suiperi-
t(-h-luo for tht I)v' (hlpnicit if tilt \urtluiat). 

JENSEN' 

ktttat iholglitiuig hoi111 iitucisktil Ia1u poiud culilt 

shliillI til'., sobsi)tllialIk iilit-astC fli prollItoll ill Bra

/) ' illim ~illw0. illulrovv the gem-rl \ell,INoiltt Thuis. 

Iwiiig oIf till h)4(li. bY iII(t-rilg till- iilituiit of prlv(ill
 

As~staille ill fisIicoiihti iitst!(( caiied( (it 1121(1(1t~l All
3

I ut--20 Task ( )icleS. A

IIet1%-~ tt~te l lilS~eat ~~OtI~ 
fishcoiihtre \vilI be I((lh((I id Ii (hsiSllu of (o(lI)lhprt 

BACKGROUND 

Dl(I'tl'*geIlltjIliIlgttuitla~sal(iiLi 
(Iulttir(- etetiii toi i)\O(S \as sigule(I ill 1972, tile oll,v 
extenlsionI prolgram existiulg \itiji tilt- I)No(:S ilgaunizitill 

\\its ill fish tot-huuuology. liestilts oIf inltellsiv( fisheuitiuret rv-
WSt'L~l, Whid)ill as illl ill 196(9 at lt(-t I)NOCS (euter .1 

Aerial view of the Intensive Fishculture Research Station in Pen
tecoste, Ceora. Built in 1969, 'his station now has 56 researcsi 
ponds. 
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t
iisihteries Ieet't'.rt'l ill 'enteroth', ( :'irL, auuiAlreidtv rh'iar.. 
denmnnh'state'd that illtvisk ilihclhn'er coul he a X-"ithh '19,-

riculttiral eithrjprise in til Nortlhtast. Thus, there wasi alli 
e\'idenW n ldor a lislit 11llert v'\h'lniol service. IH'nplmdilig 

toi this ied, til.i 'SA 11) technical assisnt e prtioevt of iliteli-
siV\e I i iih ret'x'\t('IlSiill jll di M s (It i ikhi ri l\itd lue
knlo\\'hdgv tril r).scmrch hmi m'odiatw' a\.dlahiv h) farnivri 

: ld otlher pi-oph, (i till- \411th'ast. 

INTENSIVE FISHCULTURE EXTENSION 

N o) fish ul hur tradition v ist ill IBazil its it does ill "'.1taill 

Asi.ai or Euruopean comitries, but it was elieved that 1liilel. 

Could it, iotiv h ' st iuch all viterlrine il it werem t l t i t inve 

tt'ii nstrat(l to vi'c'ctiOi l kt.'illVsolild. Thll''hi'r, cliihaii i 

throughout iii aulthors to i of dl\t was ohI pronmoting L ' 
intensive culturt of fish, e p'vcia]] in:l ti e Stah' ol" ('. i ii 

Brazil's Northeast, Intensive fishuilture was u'arlv noe-

istent ill the Nortleaist, \\ith tie State' of' (: ara havingi noi 
2 years ago. 

Strategy 

ly. Junie 1973. results of experimen iitnd(.iat.t thatt (-I l 
ture of the all-male Tilapla ii'iiriid - produced ib crossing th.' 
iiale Tilapia hlilr.'l. ailO feniiale Tilapia "iiliica- wSD.ic 
prolmising enotigh to Ibit'recrilivilded rt privat uise t'ougli 
an ext tnsion progra. I) NO(:S publiized this nmehod of (ili-
turilig 'ihlipa throiugh tile tlev ision and niewspaper media, 
Thisiinethod of dissem inating iniformion i ( inakelilt null t 
IXth tetl nical and non-tech iiCa icafOltioi acCeS.siil]e to fiifarmners iiiit potel'itijal fisi fariii'n as well.I 

farmesfshandpotenial itsfi-nier ell.era] 

-

Crossing the female Tilapia nilotica (top) and the male Tilopia 
hornorum (center) produces an oil-mole Tilopia hybrid offspring 
(bottom). 

As interesl has inicreiastd, lriiiis h' haveiegl lh tocontict 
till- I)N((:S fishlchlt' xhtensim, sviric. Eacmh iihervtehd 

arInt'r is Itui ' visit'd. Ili%land a , is ta'lili'd and ai dc
il-.(Iherilatiiml Ilade. oz ilsit.% h'v lial hot inh'nnikv lisht l m 

a t1oiiino11'lrial swall, or :iin-iiit.':.i'e' fij tultire onI a sltbsis
-, . ,gi\'l'iI ill j1 1 h vlclevel. II it'tedl ai, istaliv' is iitliiiing pI 

rs hukl ' o,dl lil n 't s.m ) til dvnllolstlah' h.I Ow tarilvir he,\ 

his ill\vshiuiti cpilh' Iii' till €c iol it ll\ ilppliiid. 

()11( ofi iii'illilultst ,1f'li L Ii1,.'l i1u- 01 rxt ilsiioln is thluiuliol.i
denllnltratioll. T1o rv'a~q ialtt-t ill ali\' liv\\ talil,(lltt'
 

pris e., how t-ev 'r till, (hk~ i ~nllt alioll%- 1 ltl hild iuatv ' eco ullnlic '
 

nd tWi 1 pograill \\illh 

hdiii 'aci ' 
i rC l'llslisi that IA' lii'S the ill'ienl

inv1l alld 'alCl t t i risl )i'tivti' ti rniei r. The 

I)N()(:S extension sirsice is i1liphvilivting ilti'lisie fisliclil

[ull- Irdi ln sttioll Io tjcl( i i'' tli thatsarnl oiic'r good 
art. gi\vll clst' siuper-

Visi i)N( )(b 'S 
Io sii)iliti(5 fu n 'cct'ss. lhes' plojv'utt ie 

D Iwiowlit-'. 

"o''li first of vri tt' farin di'lio stratio tiltuits will bv 
read'tv horI]ar'tst in An 1st197.1. ILasI'd Oil txel I it result 

plsilti 

at the rienviarch) sialioo, goo d \ieidn are expet-h'd, whichi 

shul1 e'll tl iluclgi'elil(1r' cautioils laruiiers to tel't r the i hti \'iisi' 
linhrculture- prograil,. 

ii 
Private Farms 

apprximai te firt \'ear. tIi I)NOCS v\exteo i service visited(
approxilatelv 25 private farns to eva lhi thiz" potel il 

farmsa, L rage Ii 
sniz' f'r a ,v 'l r to in aiids thiiree }la\e 
o fi ltellSi 'e fii tWuthnie. ()f tlieSe 25 wit 'ial 

]he1it of ledtarn, 
st gnd ilili ll ! toill t ll' itf .haraigi ape, Ci'a cilllt O Ti]tut(i'a, State. 

tber projets art.i iliilia] stagun of ill)plellel at ion, .11l 
State. .ii ti oiie in 1i(' 11 (f .\ahail o Ses'

ill Ceara;1 State. 

The al-malt' Tiilpia lirid is thoi gii t le tile ideal fish 
for Culture ill this area. TIhis cross is bt ing recommendedill 
mot instanst'. Tiie fi rnu 'rs i oived hiiv' lint vet tr:ilift 
stfficient experiene to i)prodle tiueir ow'ni crosses, thowever, 
and must rely on DNOCS to scipplY their fingerlings. 

Farmers \\-]lose land is isolated I distance and 'or bad 
roads frotm the DNOCS station are be,ing encouraged to po
dute pore stocks of 7'. nilotia and taught to divide them b\ 
Sexes when the' a'e large enough tti sex. Each sex is then 
list'(d ill iil)llo-sex Cuil turte. 

Efforts iii tle extension program ha'e been concentrated 
primarily in tile M lgalape area wh]e,'e "e,'e are manly Con
ditionS favoral de fio fish culture: (1) soils suitable for" polnd 
constiuction, (2) an ample water suppl, (3) proximity to 
tie city of Ftortll za, and (-4) relatively hiigh farmer iite'resn. 

The twioi fisliculte projects in Mal'aigualpe are owned k)' 
Large faners who are seeking lie\w crops to diversify, their 
dai:' enterprises aid to take advantage of unproductiv'e low
iiiids. TIn(, first farm (F.a zeida .aram ataia) beganl with 
tiree iptns having a 'imblined sourface are'a of 2 hectares. 
tUiif~trtciuutel\s. et'Lreinel\' rills hrtokr' tiit' of a-;,v dam11 
large reservoir immediately aiov' th este thr'ee pods. On1e 

pond tiat \\itas ready to be harvestetd was deshroved. The re
in ainiing t.-.-t were ]lot thnaiged ant ws'ill be stocked with fish 
after the large reser'oir is repaired. All threi production 
pollds were built y dalmiing iiati,'al depressions ill tiii land, 
leaving tile pond largins il their iatural state :ail avoiding 
I igi ext'cavation costs. Ti' refort', 'with good fish iiisiiandry 

a iigh rate iOf 1et111- 11 1111b ex pert t'd ill a1 relhitiVt'ly short 
'time. iis tVpe iOf pindit coniStriuctiOn is being eicoluraged 

wherever to]ptigralphy ptrnits. 

Prior to destruction of tile first poud, seining samples 
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.1Wh-2'2 \ ai, \\,Is s 22h222'2d 1I21 tilt- 2rservoi,11 l li l t k I'1) 2l1. 
Lto 

Ilit pond1 \a5 II'h.\ v.. A ]i,,\('Sl hbsi2 \\,IS '\( 2a1v2doval tilt
S'lli'.Sev2th* tl._...i22, hv '".222i 222 is s2tli2'h2'1t III ,2122tai, 

" -l'iiit h22 l,,(il1.212' i0.22pet.2'S 

52.2' 

h2-d 
.tsi kt'tI ill IIlt po22 , ill 2.2l \ Sp f 17).1. Fish 
22,,i't 55 12212\ 22 h12221 22' 21d. jih'.k '7 LI\ s 

22'' lving 
t('r.k .it 

. .- i' 12 ('12(AhV1'lattd lah' (i I 122122ll 21 Ilil' stalIngl' ('ro) 221fish. 

ii additi on,"tI ni. 112 al lii''(if j llol.21 loic( 1'tilil,'2.. a2d 2lli

1il1 l .t )2' i t-al(.i .21 hn2L22222ili22)I)1l2'2l14) lilt' 1i 2l1s. 

IF''edingl ,112'N It(. ,djuh'2d ,ac nl2l22lJ, 1)\ I nk. lish si l,,2

.lishd rig (- lit'sl' ) 2 2t22ts\\,IN 9S gtlls. Food ct\'2'5sio, 
12x('.2g2' It'Ss 112.21 2:11. 

Alter llj)f11\ihltt'I .1 I,,)lllhs' g.i)\5lh. Ih12.li'I ids shoul 
. . l'ilge 291 ianlls. Illi;,'S\'sling. M5ill begnill itb h,2 ti 'time d 

is e\ c € h2 lit't. t )l)ll1'tt'21 2ili f)eriod Of i2I)J)l'Xi2ll1i tVl.\' 

2ill2lth. \lost ) 'hI 1ish ill h i22l;rkt'h'tI il l, th1 ow' of 

S '; ":: 
\.\ 2,,iollrl2apt'. \5hi](1l is I) ki])lvnie('ls ;I\vk\. 

fish I-c'.li,, abou2t Ole 5,,,,,,' (:S..(S1 0 7 ,2 
If' rp itil Ipri'es t'or 
( rS5..()O Ip'" kit)

l,,,n ill M.\ 221,' i,2lg p2'e) ill I ei r this lar will have re

.'22 - - c5V('l his iixvestin'ilt of1 CIS-1.)00. paid operting'osts, al1d 
L -- .:" -- e lized it proifit. 

""-Z v. "ilix. lV' 5' 1,,i t1' l \ltl ilgli, )' 22(l2 11i2'are awaitilg the 
- '.sl2ts of,i122 harvesl. II c(,,'2i2 'j2 d that inte2nsi'e fisheiulture 
('l be122 1)2' )ltai)h'. Vof them ar' exe('Cted to begin cul

"{' ~ turiIg fisl, ,,,, th,.i,.oil their ,,,,.,,\\I'm, , , , .s. ,, 
tel'e'ision and le\'Slim[2l r j,1l,,n2lists wi'ill I ) i v'it'd to watcll 

. * - 1tihefi1s 2}r'Ct 21Itatt'ie Fazen(a Passagt' Franca. 

At [rest, Tilapia hvlrid fingerlings ltrC I)eing produced 
(it the1l2( t'c.stv Cefir ineni Stah,1('1'' Fisielitu,'e Research 
tilll. and at tile fish hiatclicrv Valdena" Fanea il .Maran

gllaipe, Ce;C21. 11l' fili.t'rlig s froi Pe2,'coste are tised pri
..... . mar ill research and th)se from \Valdeiar 'rai a for 

restrvoir stck I it poion of the fingerlingsHowevi'er. from 
*..a.' s'1ttiou' are1 In)ig (list ri1l ted free to certain landowners 

on the "Fo- 2s 12lt incentive to beg in lit' private 'tilhire of fish.
Top: A 6,O00-square-meter, semi-natural fishpond 
zendo Ja'amotaio" with reservoir in background. Bottom: Inex- .ro'w\'iig inter'est iln fisI production w\ill push anl22)2 de
pensive dclm used to flood semi-natural fish ponds. The low in- illi(d for fingerlings 2)(1 I)e',)n(ld tihe Cilpikeity of both Sti
vestment costs result in higher profits for fish formets. ,ils (20.0)) fingerlings pt'r le(.[I'e retuired 12 l) . 

Terefo,''. to make adequlate stocks of fingerlings availhle 
'ill reqluire eXlpanding 11(' breeding program t) other DNOCS 

sh2\ved that 3010 "ilaasp.. 1.150 11(1)"2i)llil( 2i)121CS. 1222I hatcheries, ( ist'ictio! of a(hiti 0al pllie hateheries, com
:300 Israeli 'arl) w'ighed ap pro)ximately 6i!90) kih)grams. li2 e'rcial fingerling proctio, I)V private enterprelleurs, or 

i (..rease of 51.- kilograms from t l sto)('kin \'eigi2t of 8.5 tnrilling the fish farmers theims'l\Cs to maintain and cross
kilograms. Projecting litese growth rates. fish prodction per )'eed geneticallyI~pure species of 'ilapia. Although the ltter 
hiectatre would have be(en aproxiiately 1,00(0 kihloramls in -1 mlethod would probalbly b~e tile Ibetter finlal solution, it mu11st 

1)ontils. The p d %\.i's('2riehed w\ith 10) kilograms f tr'iple I)e irilefle ) (('(Id witl C22tilt) pr\'e'(t 112o2grClization0 

superlphosphaite in Io stc(king wou1 the('121 Of .11l-11 1111Offt'o \'eklvyalpli1atios elore \i\iCh ,'ed it't oi(''pIrO(dlCilg 
fish, Mi2d (h11rilig t e Ct'lt 'V i)(tid chicken inam re \\'-is il)- spring. 
plied bi-\\'eekl\' i21830 kilograms per hectare.'t'IrrNOCtio ProjectsN 121 x'faner ii N122122g212 Poet~t 1211)'.('l tlt'~)'t~2DNOC02S(lt'rrigation.Milny till-iers ill .Marillgnilpe fl'll\'ed tile pro)gress oil the( 

the Northeast there a2re 117 large rese''voirs (of 2 inillioiI'zen(1 laraiatai2 with interest. E'vei thmugh i2 slI'(ire- Ili 
tht were. c2)ie feet or more) knder the 'esponsilility of I)NOCS.

imelits of final results we''e not possi)le, salples 
\Within tle past 5 ye\'ars DNOCS Is ei hke'd )n2a vigorousrt' ld prblJ)al)y have I)Celtake!, indicated that fislh2_2lt21e 

reservoirsprofitable. pln of f2lly uItiliZi22g til' Witr resor.tes (f these 
In, I ili1iig ir'igatitn svstels ill thil low. filat vaIll.\,s situated 

Co22'iiced )f fislc 'iIti 'S \'i ,)ilit\V. 2 ntighb oring I f ,'2l)'r below the I l2rs. 12 ('eac] \'al ev \wi('2r' stildies show thilt it
of' the Fitz'(,nh Passagel 2) ,',,(.'1 I)('rg 2.lll d I(lstru ti ill rigation is a t'2-2(12 'l(.2tking,land is a)propriated, 
February 1974. TIis project also utilized 122 unodutive' It l lroV('(I I ('22ials and draill-Clered, ) I)ihI liiig ilring;tio2) 

2aturalItlowlanI d(.)\\' 12 reservoir 1)y Itlin g 1 small Iron . . 
to form 2 p)ond \.ith1 at'al margin's. This p1d ove's 121 )ry w.ight 22fsupph')'22tal fttd pi'r 2nit if fish \eight gain. 
area of 81)0 square meters. ' U.S.$1.001 -- Cr6.68. 
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\Vith illitial suiccess, it co.llizillioll irrigatioll proje'ct I::se~d 

villir'Ih on fisiciiltnre Iliav IN. a pissibilily. hII this castI a 
I)NOCS reser-voir woild o chosen with lavahi'' below that 
is suited to lislcullhiie hot which does lIlt fft'ir soil *iil 'at'r
cotitiolls .siitabh'e forlh ||'reshr'l crops. 

This pIossililitv will b' iilvstigathd (Ilirilig IIe iiillh's 
tor nlider .:llot'er ht'iluiitcl assistIil(.t' contract from Juily 
197-1 to July 1975. 

Economic Study 

I-r. (;reenfield, r'egiold eccooomist of' tliv Nitiomi Mariliv 

Fisheries Service, lbroughlt Ili 'Zil tiill'" pIi'rS('it\\vis t lilt' 
cotltract to assist ill all ccoltillic f'c.lsibIi",' . silth'l or the ill

'c 	 tcviisive ctilturv ' dieh Tilalpia hybrid.s ill (t, Noirtlhvilt \\,ill) 

4i ~~- special attetionlto )NO(S irrigation1 prijects. Ti' tabl' is 

i profit anud loss statellelt elaborated bv ti' olsiulltaiit ani(I 
.theIN)(:S fisheries t'colloiist lor culturintg I Ilectare of 

fish (1(0,000 fingerlings) oil I )NOCS irrigatiln project. 
Return on total ii vestim'tit is projected at :34 irceit. 

Pi"liiT ANI LO)SS STA'ruI. MIi:NT il "Til)jli IINinl\I)
• .. " 	 ~CUI.TUREF IRIG(A'TIO(N PHtOJEI'ClS'% 	 ONX I)N,)C 

It -nmth Animal 
I-te"li iiroduct Is 

' " "" lixed cost 

I)NOCS anmii itrative surcharge Cr$ 102 Cr$ II 
Pond and gear tnaiilitcI:mIc1 ce321 :350 
Amortizatioin, rc:il estate 1,:38 1,514 
Amoitizatitoi, qiupment 10W 112 
"ntal fiXcd ,ost .......... Cr$ 1,914 Cr$ 2,087 

V'ariaible costF'cvd Cr$ .1,,476 Cr$ 4,883 
Dam and 8,000-square-meter fish pLnd on the "Fazenda Passagem l:',.rtiliC87r .20) S85 
Franca." Total annual fish productcq should be about 4,500 \Wtt'r 571 623 
kilograms, worth more than Cr$18,00t at present retail prices vingcrlings 5-It) 589 
(U.S. $1.00 -- Cr$6.68). 	 Interest ou working capital 1.16 159 

()lerator's labor ........... 286 312 
I lireid harvesting labor .12 46 

age systems. 'eil, after i pr'OCTsS of seCtiOll, small peasalt Il irtd ponld bottom maiitclaialct'. 
fIarmiers lre givel a Ihouse to live ill aid 5-hectare plots of labor .3.............. .'35 38 
land to cultivate tinder the supervision of I)NOCS agrono- Ilauling and marketing expense 117 128 

Miscellailuoils and contingencics 220 240)
mists. 

Cr$ 7,913
Accordillg to ecoooi ic studies cln ill collaboration with Total variable cost 	 Cr$ 7,253 

Cr$ 9,167 Cr$10,0(10the DNOCS Directorate of Fisheries and Fisliculture, the ill- Total cost 
corporation of fislicliltiire ill these projects woild add con - Total incamit' 
siderably to tIe colollist's income. This has eell ill tile plan- (:3,813 kg. C Cr$:3.60/kg.) Cr$13,726 Cr$14,974 

ning stages siice 1972. Profit ... . Cr8 4,559 Cr$ 4,974 

Witl the help of )r. J. E. Grciefield, shlrt-t erin conisult.ait 
unicer this contract, ain ecnllo11ic teasibilitv stidv \as elabo
rated for intensive fishcnlture ill l)NOCS irrigaiioll projects. Fishculture Manual 
Also, the extension service published a simple.t1t coonpre- Ast a teaching tool and a in ea is of d issem illati g the resilt:; 
Ileisive fishcultulre ialliual for lse Iv colonist fish far .,ers. 

SUI)ENE to of DNOCS fisliclture research, a simple but comlprehensivc
I)NOCS received finiaucial ielp from SUBINi 

il tihe iitensive cult ire of the
ftid tile imlhplantatioil of fishicultur il irrigation projects. aiual giving iist uctio 

Tilapia hybrid was published in 1974 with fonds from 
At the time of this report, areas hlaI ietl cllsel I wlich SUI)ENE" SUBIN. This manual, "Cartilia do Criador de 

to begin construction of the first p(ds that wvill be managed Peixe," is directed toward the low educational level of most 
jointly by several coloiist farmers, who \will divide tile profits. small farmers. Nuierous dr:i(wil gs, photograplhs, .and simple 
If successful, tile role of fislhctIlture ill tile irrigatio Irojects tabes are designed to hel)p i iileXpt'riilced I' (T(i liii~( 

sill be expanded, perhaps in ctiding a sinall fish hIatciry ili staind the text. Although of' aisinll liatiire, tlie ial gi,.es 
each project for Tilapia hybrid finge'rlilg production. Extlil- details oil ponld constructionl feeding, f'ertiliziiig, and eco

mnake ettort success 	 should to fars allsion workers will evtrv toIllsefilensure tit' sducuticlsalof lIiliCS that 	 oif 
intensive fislicliltre I)N )OCSirrigatin projels, 1)ui aldi- levels. This mati al should be (lle (f tihie o," - scful teach
tiolnil extensionists \will iidoubtdtlYIbe requirtdI. iig tle\'ices 1ISed ill trnaiii iiig cohn i:,tS ill fishlctltlilt' (:) the 

'Su-ollice for Ilit'rnlati (hal Ecolumici and l(.lelatio1. I)NOCS irrigation iprojects. 
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Top: Tilapia hybrid production tanks located at DNOCS Woldemar 
db Franca fish hatchery in Maranguope, Ceara. Area of each tank 

36 square meters. Center: Harvest of 7-hectare pond located 
in the Sao Francisco River Valley. Bottom: Results of a harvest. 
Annual profit reached Cr$2,466 per hectare for this former. 

Sao Francisco River Fishculture 
"I'l)tips wen" nllah. In\(llt;utho~r to tit' lowetr Silo 

,alhl PIl,. Itgit,,,o ob, e ,.xislv\ illth e. I,,h It s,,tr,i .ws,',,i Vi,, 


ill region approxillate. 

I~~l';,,,,1' 


Ir'.gllnthis 9}\ears agoby I '.-1clIocatl fnuls. l'islicilhi'e \%;Is.ug filicultilie operations oil 
lira','ilwhitles Athvilsl y Ifl'ltl1t0other'is, 

lakesli tvial to h e magi,,s (fth S ilo F,',isc, Rive r ;w 

ft(- le as var t,'ollig the e 11a exit,tilized po ds i, entrac 

laket the rii ( pponds ,re costructed itlsine, \tI

tc'isieds using inmIl'i lpeinirit alsl'in fodcwitekesp it 
f-omtI
supplies.
 fill c i-llata piaeu'1.Tre sptecies oflfish are ecolti,,'ed: 

arg.rnt,'is), mandi anareho (Nlodus clrhmas), 
and pi;II ve,'ddeiro (lbpo riniis sp.). Of these three, tile 

cutriuiata paecti iaks IIpSO percent of totll fish production 

frlnl th'e polmds. 

Fishcilt iire systems ari poorl ' developed (Iie to hick of 

technical kiow-how'. Stocking rates are low (900 fish per 

hectare), supplemental feediug is ahlost no-existeit, and 
fertili:ers (either orgaliic or iinrganic) are on l ised ocee
sio;illv. All preset methods have been learned through trial 
anaid e,ror. 

te methulodS are rudiment.'v, profits are impres
sive, maii"ilv because of the high pr'ie for which fish aire sold 
oil tilelocal market and the comparatively, low cost of pro
dhict, i. I)emind is high throughout the ear but demnd 

as well as prices increase during the Easter Week because 

ollniai Catholic tradition requires the eating of fish during this 

eiitirv week and the population is heavily Catholic. Most fish 
farmers therefore harvest dulriing Easter Week. I 1974, the 
largest regional fish far'mer harvested 22 hetares of ponds 

hi-rduring Easter ad realized ;anet profit of Cr$2,466 pe' hee
a e tie yea 

Fishculture in the lower Sao Francisco River Valley is 
unique in Brazil. Learning modern fisheulture tcehniqiues 
would be greatly beneficial to farmers of the area. Although 
i)NOCS is interested in working with fish farmers in this 
area, it has no direct authority becan;e the Penedo Region is 
,not within its jurisdiction. l)NOCS could assist fish famers 
in tle Penedo Region by offering intensive flshcultue training 
to regional agricultural "extensionists who, in t urn, could keep 
the fish ftarmers abreast of' new methods as they develare 
opedI h\' DNOS researchers. A great fisheulture potential 

exists iin the Lower Sao Francisco liver Valley and should 
not be left undeveloped for lack of trained technical assis-

MANAGEMENT OF SMALL, NATURAL
 
IMPOUNDMENTS FOR PRODUCTION OF FISH
 

The culture of fish oii an intensive basis is expected to imi

prove the econoin' of involved farmers .andworkers, mid to 
provide a source of high protein food at a price most wage 
ea.,;:ers aid tradespeople van afford. Such a program is hvdly 
needed because a large segment of the population or lie 

Northeast exists at a subsistence level. Almost all of their 

7 



foodl alld othe'r livetds irll rolduce'd I\vthem:lslvhes oil hilial 

AoIts of, land oil which tI~vY live. Fish, \vhlt-vvi, low price,
iret., i lel h'l\Y w'\ nHd thiir in'vans. 'rl,( I)N()(S lishc.lthure 

'Xh.vllsim l 'l '' ' hIfs d 
Itl'ti i lt' fish ill stmall ti idl ill 

.'iv h'Itt Owt plighti I ) t telt tjlt(. 

Ti lleObje tivle .I thit'I l)5 ra5itl I' 

" rl'ln ili ilt ilnid tv'illportai\ Ilo i d 

rl[ st.I d11' il I S. I I iiet oifilti55:r, 

' 'litiaIt il.c s e' tI Iai 

lllt t iilnt' il s l 'l I 'lllrt toll 

t ii'"-

I o r wsidl'. i'. 


througli hout tilt- N oitjlitst.t 


t 'sltioirs, plptl itti o. 

I dt t l 115 Wl rll t ' ill Cfisi ato re-I,mC l ds . h l l\ \,Iai\' s 


l' fltirii tis. ih'(iolaj fish spvt ti. , trai l I 


lib zW t.\ .lt lp. chlil St- i es 'in thestite s, ) tl pJ lds r 

, lllti i\11I tl file 1llw ito 1 Il l rwiii rivers. Tl sv 

•\t this lim' fI \Vi . ll'1 idti i t' tige It, Ill It d ie t ill stipItt' 

Stl tIl i initiathd using hit.' l 'p't Sp''i'es:t 
lihllic . l, a .d "lillfTlmih tIt' ln, 

A' II l' te '972illg Ir(Tapi it \%.'lts thllt l t i il h 
hit illill I l'st'b\ tilizn1 Stall odi esr't otfllt'l \ ilt't 

titllt]\l ii. p eri.(l e nrt's exse oi f stcking3 llg 

"lih" il l g til ..r. IIV O I 1( te 'ArilC 
wct''ro( illlJdllli. 1 3il3pi9is 

Uiro n\'lh fe, t l ti l ( ll l 
(btlhua a iissplm n eg it yetn ih cpue 

In.. 

.l -:
 

. ., .... 

% I. 
.. W , ,.i' "" ." . L!. .l .

borrow pit n ' t ad s l p .. oys fi-h with ho,. s or 
vilt's o. . . i lo gr m't 

r , ',tistl ti'Ih , t it't'i ,,-'t'.l rl.. 97 

r'f-ir-mn te 

Igra' 

h tli 

' "-1"'7 ItC St' fo. people to fish dc" 

' 

NWiitiitt'(. ple s, o.' tll'e ilt (11rv 1lt'cies, i dr t, t (i gtls, 
it \\'is believe'iSd lI't °l'il Fia 1 )O. fill r1zisg l h'.t11 1 totall- r i f 

lionl. "il'ii offts]pring Nvo)zdd illso) pr.\'Ide naIturl' oot ~il l il atfwll~lh Jn(d fo(r
lk'foe st ikelil ('14111111 (IlliCillitiilt il : Mert'i('lsifls, an1-d11Jl~lty 174 i'L~ 

cllrat 'l spr']t trarl-11 
"T'o test this hlypot)hesis; two( silal reserv'oirs we(re' (.hos(,ll 

it1 Unldli'ml, (C(,arit, andl~ onel( alppr()xinhtvl Y 7 hectaresl'( in .size. 
otrt'ttillli1 t 'l ' setltheeor rt ll tie et rtn l e ofs 'tllj 

t(lI,C'ear. Boh o lgilllitis i'. whi hil 9 etoseroir 


T located have pltions estimated the 2,500, ti ill-

Io C fishI tl 5'(dII I w ,oir'll, ils IC lIi oIn ill ' ler a t ckp ing 

0'.'it" 01' \"hli]l M-C( SI~i~ lls(zC( fill-111r.S. 

lat lln(' 1ill II f;S sid]tistco p r ilvitesri,voir re s)illlceltleI 
las tilltll 95 . T t' ~i~ill fSII1)0)11,16itdrVCI%\'ts 11 

is t';m ll()se '( ith lose' 1IIlti'lv Species{' ail'ldV invf il[i illed(. ThelIIt's'v Il r itil plt' Is tv thos tt it'r ( witt er ?Iihu il1111 t 
r(,servoh" i (Croaltit is c'(lisidheled h tobe antemporaryV reservoir 

ofI thet -lltl Ic'ar tolr com enat ftit ol 
)or']ll, it dlried tcoinpltdy, in 1972 aill(1 i lniliV ipro'ioil.s 

vearsl. No ni vei'( fish poplat ions were found( hi (.roaita ro-
;,l'\oir aL the time ihlpin were, stocked. 

Before s hiulI: ilg 7daplia andi itliating4 .1 Crel, Censu sii,Sam 

i]es \\ere takeni from the Ulniriil ie'( rvl\'ir to( estimate tilie 

fi b. Species i t' Iiii rdittllrVeaitand ingt'e cr(p'll of'til fish.Stief tI5ish t 'rey (1lc .surnfaeareas]Fourn setions with know n 

V ei , choi(sen and~, dinth lie night, g~ill nt s of 3-centn oetr 

itretc.]in s \''1( to the (of'fish withinwerel set prevt'li e'scape]l 

th e a re aOi.T h ec f'o llo w in ,gnio 11!i 1 sv i ie s we re i Ied to c 'ap h ilre ' 

fi.sh] trapp]ed w\ith~in ecth area'l. Fi.sh seined .in(] gill netted 
inshide the( area';s were1'( mea'isured(, C'Olinted, andl( we(ighedI. A 
taninigil c'rop) of "35 kilogriis per hetarei( was il~e average 

I'(minid fromi thelse, fourll area:s. 

] n late ' 19727 7ihapia botnoninll w ere'{ scked i U ndiriin 

reserivoir atl i denityl of 500 per hect.'ar'e, andl( 7'. niloltic'a atl 

30(0 per hectare( werei( addehd i 197 ;3. Fishing \%,its .sn.spe nided1 

tintil April 197' then fishhig wa~s aillo)wed( il([ Ii cre'el ce/.nsus 

il itiate ,d. lReC .(rd S. W\ere't ni d ( I)v ' sp Xc ies, w eig ht , an d Ca p
h n e i net h o d s o ve'r it ]-v ,:n pe i o d) (. i , t h i s vi i.,I olh t o ill 

h arve stl a nid ('ta ilg es if, s pec'(ie s 'om posit hio \ve re'l fo ll 

c lose ,I v, A s.l ii 'ince ntive( to re plo rt ca t e , f i'e v( h l ok s iiii li ii(e 

%vere giveni foi each~ replorted( cali h. Fisherm e(n pa~rt'iiation 

wais exellent, thuls the ce(,lnu is consli.detred( to be hig!hly a(.-' 
cuirate. 

F~or thei 1-year periodl begininglii inl April 1973, total pro-

a itlrish 's t t, m 
: ,.. 

4~~~7. 71')i nte11)79prel ftl'LliipldIt~l 

~ bk 6kiigr~sP~ II' at C t~r 

. 
" 

Rural families supplement meager diets by 
in drying borrow pits and small ponds. Boys 
thrust baskets. 
tota 4jI/W ptttcillr'l'l~I43)klga 

gritms) perl perfiiei lf''lIfllil 

wer t 

eating fish captured 
fish with "choqus" or 

s tr11 io 
irIpY a 

(]ution \:is 1,474 kilogramsn, ofr 59,2J)Lilog'aiis per hectare 

per ~ea, withi mo(st of fth- catchlm ade{t betwven April 1973 
an d iJan u aryl' 1974 . IeaV V\ raihn s fi n t e¢ .lt few',,\m n ths (ja ni

tinry-Ap~ril)" i-terferei] \\"itl fisilernicin efforts alnd reduced] 

1g hi Cfl l foodt l tilf-l. t ~ Ifrom other cro)ps. is, :bundaint atl 

tlis time of yeari, and the incentive( f(r people to fish] dle

(''IIP , ill'i I ld II) .
( j  

erll f tile t .)al pr(l l(ution, 

()1-4 6 ' k i g ,la s ] i (,li rl(!ape r' ye ar1. 

tile Catc h. addition,litti Ctll it e 

nm pe r 

]1i (,i'V 1973, "liflapiarvindalli, "lilaplialhornoru'nni, aill(1 Ti
lap~iaI nilo)'fica \\,ee stoctked( ill Crl'(ata~ reservoir. This was (dtr

iilg the rinyii season)l aniii l]e watiier was iingi. A cr'eel ct.(~ is 
\\'IS blegun iillJlyv ],9-73. l't( I1C More'(Tilaplial rrndalliappeared I 
freu~i entlyv i the tc'l h th nan T ilaplia hor ni r luin , T nouig 1973 , 
total "lilap~ialprodutioni reache'i/d 430( kilogl'iinis or 120) kilo

gramsi.per ]eefarn' per Yer, ~ t])i an falling ofF srl 'y itii' ,be 
heavy rinsii c.alls(-(] ii decrel'ase i fishinig priessuri'e. Theith 
p rod u c(tion i figuir '( re co rded( fo r iti 'full \ea r i iiC loaita re ser~ivo ir 
Wi l l )l he{ ais i L C t. i V'( i s t h nl t '(To i '(dd fo r U i l i r h nlr es erv o i r 

bI ) e c,ta use tl (. fo rm'n diffic l t to ) Su 'vsei~'\ ( d u e( to its lair'ge riii e r is 
size . "]'h(- C rloa tal fi she ,lin(n we re alsoi l. ess c oo ert'l) .i iv e i re

po(rtiing CtilIthli llnn those, nt t1iirhnl. 

Thouglh tile final (|]lt aret, illh froilo (Ci(ala, tile bet,iiit of 
I tf.sht,ulhiire p~roject' stiih as thi.s is evidentIhi two,( small 
bodies of water over 1,40 ilogiIramsn of fishi \\,ere ]narvest~ed 
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No fish is too small fcr this group of young fishermen who display their catch. 

There('(I l-ing the Irv season('. areS ,rin till d Iitti shilih bo)dies o)fwaiter illtheh111d,'Ieds oftthllaimds of 
No)rtheast. If inm *v or inosl ofdiese \ve,e imma,ged sill)ilarl\', 
lsit it'iclt alln llil of' fish pro)tein coumld be pr()dic-d elluh 

I ',
\'avf. 


A .,,iltouid 
peIlsilttl iid 

.

ili pact oi)ltied ic o f",Hthes ,.,.';tieroor. l~ p 
,dthe ur~ poe',Creseld to the(extent thatl t-Nvorkloa d is too) great f~or oneti ; ,. ',)sid'c' (. thedie';~h'imp 


)N( )(S effort iii this arca would he will c'ii-

the Ha.ilitI F'ederal Goe'vernment through 
recogi.ed the imporlltaee ofithe piograinl1t' 

g-a Ltit i tnole to I)N()(CS (:6.:3(,0(0) t'ores'ili'hl. 
SL'I)I'] : ihasll 
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COUNTERPART TRAINING 
Oile of the Ilion. importantlivn eds inli devv'eh l el pro-

gi-roll stli'h tll(, uilt(rI i-(1-:.illinif per-sonlt-;is o)lie (isellssioll 

to .01li1t1 the jl AhIti tte ilitiai t('tl'itCl I'SSiStdiic('he ulerlpart's shmdud be caplle~his Ilinlted. Th'lese trla-d ct' 

of' proidiig motiva-
till ;1li innoati nittltiessats\. for"cilttilliddevel(pment. 
of, cartig ot t it' \itrk ill plrogress tllid 

isx-I)NO(CS did t have a bi ,)oltisttraineid ilt fishtctiltttte 

tetsioli iiet this contraitt t ib'rat. .Su1 h a p'ositiont has bt vl' 

c'ret,t.. !,wi'vt'r. .tid filled with a,Iiologist traitliid i itil-

1),.IeNV (,Sill)(.-; LNL 4)'; I v iimelIto) (liPcst.;t:Siiptrintcod,'nciai d cw It l H-" p nn'lltliti rit-S ).illtv ft"I D l oh IF' hle 

ist't is weflelltl ifisd illsire fishicultlote. This biologit
tile position, be is higih,~ mo)tiva;ted anod ille to conlimilite 
wvell vith r'lflrl'reefs, techilic'al informa;tion intotrallshatill)i 

a teriiloogy easily understo(od b\ theml. 

Illr~cent linoliths, filtrIer illter'est in tfishictilture has ill

lerson. At this time, howxever. l)NOCS is tnot iina position 
l 

to add personne Ilecalise the lideril (overnmetlt has sit

spl)i. hiring.1 ,.'d 


After u11s1c1c1esshil efforts \ere made tot secure aiddition'al
 

extension \'orko.rs 1)v('agvel3it \with tlh.(1 F'e'ir. an(d Statt. 
DNO(S ;ssig ed pairt-time extension dilties to t\.'o 

fish hatcherv stall (IeImibers. Their dties \will be tio provide 
CN R RNge'ies, 

ilSsistllc'e altld to illiintail produlitnl and {illancial 
recor.ds aftler fllsibilitv' studies, p()ild c.ol,o'tl). 
tlt']iCi:l 


.. alld illiti;ll 

stocking of fish coperei'tionldi-ilt) d('t lit i1has be("'i der ' tlh Fisheriesthe lul11-tilut. e.tellsioll ,.\'orkxr'frllim lResvi:.'ch 

Cellter ill liortalezai. 
This all t is tIl'vit l('tip)rllrv sohitioi tio on-f;liligclle(n't 


A i'w It-(i\a conttrctt fi' xfsiicIlt asisll it ist. 

teisitni w\ork \viiiI'gin itlt jii' 1974 
the present ior al, t iith i 
t,'nsio)n traned. Iw\orkers ,\illhe 
thlorol .ghlly trained extension, sV T u lt ill-11.fi sh tc 

to prttvidi' coltiii it\ to 

le'ttetiet. additional ex
litime. l)N(O'S phls it 

pr ovt' ' iding assistll e in
 

http:recor.ds
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CONCLUSION r AND RECOMMENDATIONS 
t Uiiiversi ttred 

Brazil Cot itract, All) csd-2270, Task ()rder No. 8, provide 
"l'e li ieac assista tic re I dt , cmii er the A u ii rn 

the "itial imlpetits atd traiiiig fir ftorm iig all extellsiol 

serv ice for i te tisi \'tfislicu ltu re w ith iii the I)N O( S )irec to rat h 

of Fishieries ar'l Idisltiuturt ire. This prograici piit resear relrV-' 
stilts to iraCt"ital Use ill iltiltcsive fisliculturt, which was ill-
trotuiced ffor tie first time to ft it N rtheas trazil. Also 
trainiig p)ers titiiel ill batsit extellsitl methods it majtr 
accomplsishmeit (hrilig the prestlit contract. 

For cotitililted proigress ill ficrlilnta, all exteisiili service 
capable of sat isfyi ig the imi'ds of' lit'llers alild for systemitic 
developmeti of ittetisive fisl cultcite to its fullest possibilities, 
the followitig recoltltnetilaticiis are )resented: 

Extension Personnel 

Expansion of ititeisive fisliculticre will require more traitied 
exteusionists to provide the iecessary technical assistaclce 
that famiers will need. Perhaps throcigh agreemeits with the 
state agricultural extension services, I)NOCS will be able to 
meet this matipower requirement. Other possibilities include 
intetagency agreements providing for the transfer of person-
nel from the State Secretary of Agriculture to DNOCS, which 

Ims been clm, Ilt, or w v assigititig c'temit I)N( )( S vmei' 
,,cve's to vXtliisirhllp Nt 

1) N1 t i i wc ike iIwll te alldCel'sis Peri fllit l wIk.
i ll Veh tiS tltiiti be lsl ttwh a"Iicl t s eiw ti\ Pa ,r 
tc i t hs It'll \'wtk all d sce siti ' to twiea iptrd r iis t ' o t i t ' 

Ihl.\' ar.to assist. 
Ill v'iew of tle gr-,atly ilctcrasvtd wiirkload that is expected 

ill ishries vxteisii, Is)N( )Sgi triiiilig pro-N hold its 
gr.li as sitiut as possible. 

Fingerling Supply 
'1co cidate, I)NOCS has had io p)roblem l)ro\'idig suficieiit 

t imlbers if, litigerl iligs to tile few ialniters involv ed. Withii 
perhaps 2 y'ears, loweve'r, thet pitseitl existitig I)NOCS fish 
hatelceries will iot Iave tie capacitY tt sUpplv tile fitigerl iligs 
that will be r(tlii ted. 

TO r p'P'e for 'tur fitigerlhitg requests, I)NOCS shlould 
iiiate filigerl lig pi't(liC t i~till all ItatCheries ili atreas whtere 
in teiisive fisliculture is to be iltrtcduced, illirease tile fitlger
liug productioin capacity of* all hatcheries by coiistructiug 
more spawiliig poilds, aniid itithorize fiigerliig production by 
at selected few\'privatt' fatriners or firms. The last method 
should provide the most ilp)iorttiuit peIluiaitt source of Iy
brid fingerlings ill the years adiead. 
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