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The fish culture praotioes ;applied int}!e lower·S.O ~ci•oo River VaUey a.re desc¢bed. 
The prinoip&.l. species. oul ti vatect is "au.rime.ta paOU;", Proohiloclus arpnteua, al tho~\. "Pi.au 
verdadeiro", .. Leporinu.s 2ia.u, a.nd«f~ a.marelo", f!imelod1t.! clarias, are &180 tarm-4~ 

are obtained from n•tu.ra.l. stook# in lateral lakea, and are stocked ~t rates of 
::su1ppJ.emen·ta?"Y feedi;ng. is not proy:lded, . although approximatel;r one. halt of · ihe 

_ ....... ., .... J,~~ ... , ... with ...... , ....... , .... to supply natu,ral food. Barvesti.ng and 
a.1,e oo:nsidered;. An e01::mc►11u, evaluation of a t;ypioa.1 fish C\lltu,re operatt<>n 

eeen that the Qo.U.llJ.uo.,. profit is B. Cr. 2 466/ha. aa oomp&X'ed with 
need :f\lrtherreseareh. and technical assistance is stressed. 
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3. HISroRY 

For~ years fiah have be~n harvested trom lateral lakes through.out the lower valley. 
Fish.enter the l&ke11 at high water to apparently feed on the large food supply created when 
the rioh alluvial soils or the floodplain a.re i.n®dated. As the water recedes, the 1..i.ce•. 
partially drain a.nd the. ma.jori ty /ot fish, senaing the change in water level, esQ&pe, tJ;om. the 
lakes to the river •. In leaving, /the fish al"e·e•aily caught in trap•• The larger tieh,are 
sold,a.nd until recently the50-150 g fingerlinga were either destroyed orreturnedto :the 
river. 

The first farmer to raise fish in the region initiated activities in 1965. After an 
early, unsuccessful attempt at raising ,!ila:pia rendal.li and common carp, o,yprinus carpio 
( ove:x-population and consumer aooept!floe were major problems), he .turned· his efforts to . 
native species, principally "ourimata paod.*' (Proohilodus argenteus), ttpiau verdadeiro" 
( Leporinus R_ia.u), and ttmand! ama11elo11 (Pim•lodua olarias) • From this beginning nearly ten 
years ago with one fou:x-heota.re pond on the edge of. a rice field, this farmer's operation 
has grown to aeven fish ponds to~alling. 70 ha ot water. His apparent economic success has 
given. incentive to a number ot 0th.er regional farmers to di versify into f'ish farming. ,There 
presently exist approximately te~ farmers engaging in some aspect of regional fish culture 
aotivities. 

4. GENERAL DESCRIPTION OF li'ISH 'CUIJl'URE · SYSTE2(8 
,.,·t· . . .:."'._. ;.•, .. ::. 

It is tnteresting t<f note at this point that the fish farmers of the lower $a.a Jlxiart0iJ1QQ 
River Valley have. received almost no technical assistance in raising fish •. No booka have:>:<> 
been &vaile.ble to them; their tedhniquea were le-.rned strictly by observation, trial an,d: · · 
error. Some variation in methods is evident among farmers, but generally these are uap,.- ·• · • 
tations to aome .special oonditio11 :round on. that particular :farm •. It was observed, however,,:.\ 'e;;:·i 
that fish produotiona of' the majority of' farmers pl'9bably do not attain those of the more :!j;? '..)'' 
experi enoed farmers due to. lack Qf certain techniques that the inexperienced farmer doe• no•fy 
know or recognise as importan:t. -::)i,:1:{'.} 

4. 1 f.ond oonatruction 

Ponde uaed to:- raising fish are oftett limply lateral lakes that are oont~l~ed: :'bl 
ga.tea at the ou.U•t ~a.r the rivtr. Th• gate prevents the entrance of water clur~rc hlgtf , :/ ·· 'i. 

water and its ex.it when the river is low. Pond• .a.re filled by gravity during highJtater•:or 
high tide by simply opening .the pte. In times of drought and. extremely low wa.tera., .P~• 
are uaed to keep the pond• full •. · Other farmer• have 'dammed ama.U, permanent. and temporary•·· • ·. •··• . 
streams tor water supply. Dams are built aero•• the stream channel and pond marpna ;are .· .... •··.· ...• ,• 
lett in their natural atates. If neoea-.ry, pond bottoms are levelled to facilitate. draini.n&"• 
Where ponde are bail t on tempora.r., stream channels, water pumped from la'teral. lakes i,s used 
to maintain pond levels. · :.','.' .·.• 

WheN dikes are oonstNM,d to :tol'l'n po~• t~na and ~lib•;~<•.·.· ..... ~/ 
taking ol~ soils out ot the pond botto.m to build. the dam. All spillways &rf/J ~\,Of' , < 

reinf'oroed oonorete. At present •. f'ish farrnera.generally take•IM\~tage_of. latet' 
for fish oulture, ma.inly .to circumvent. the higu cost of' dike: conlliruction for l'Ju.i 
The fiTst tanners were (itble .to build elaborate , dikee because heavy equipment was a;,ai 
from the goverxunent at low. rents as an incentive to tarmera. · These incentives a~e·no 
&vailable. · 

4. 2 Fiyer.ling suppQ: 

All f'ingerlings or1g1Jte t:rom naiu~r~; ... tba:t. -.re· -~•te~ rro;(~~~ 
As thfj level of the river lowers Jin ~, later-1 J .. ak•• are ~ned gradually ~ti rl 
planted a.a the. water recedes. D1fri11g :thi.s period, fi:ngerlinp &lE'e oaugb.t tor. ato 
ponds and fish are captured. ThtJ larger tiah are <SOl.d .on 1h•'· looa-1 market and 1,..,. ~ 
lings are either sold immediately to fish farmers. or, as in. the oaee of the l.arp~t(ti 
ling supplier, placed in two. holding ponds of' 0.2 )fl each tor la.tf!lr aale. Fi.ah held. tht•· 
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are 1.u.n1ally sold in September ffo tish tarm.ers ... ·· a'toald.ng pond.a at that 11•••• . 'l'ht, 
stockir,ag size ot fingerlings . va~i•,;between 15 and 150 gi-ammes. . PinprUnga ~8, ao~

1
d lj-. 

weight at a prioe of :a.er. 2.,0Q/~ • Seven to eight tins-rlings are generallJ-the nwnber 
per kilo.gramme. 
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beoa.uae .. reason•· ·.tor fert.iU•tng .. water. :~t 
OPW manure . per hectare .~• appl.ied." ~C'lll' 
t~ s cause.• the .. tiah .jc,, ~~ttveJ.cp,. lqel'a 
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To harveat, water is d'r!ained t.fom the pond• lVld 
lets lead.i.ng to . the river. In aome OILH8t bal)afg bafrt,r11 
against the llani•r, . the pond-aid.• ot the outlti 'ii cloeed 
so that they can be eaaily. caugi'l~ with .amall aiot.S'.0 

One tax-mer has develop~d. a.. very .. Uldq1.1e "ha.mating 
his canal leading trom the ti•h~nd (lateral lake)to, the river 
ting the river to the ponds i8 dividtd in the.mi44lt by two 
the gates, the. canal is· ma.de ot .~rticaJ., qQ~c,.'•~'~· w~lla .~ 
segment i a slotted in \two location-.. so that it ~ l)e divided 

To harvest, . three . •~~-si, zefi, ... m~taJ,'. •c,ie~:n '.,;.,aktrt.e ~t th steel-rod fn!llffl!J&}iiariilr'si't'' 
lowered into the canal to :fit ho7~r.ontally in th• bc)t-t,om ot eaC>h o.t the .t.bJretfi'Oi0:JDJ>8t:nt~:tnts •. 
:Both a.re opened (the exit ~ea.re.st the r!v•r ti, oovered with a,,Pl'Otecti ve so;n◄:ttt'J 'J10 

pond. As the ~ieh des9end> and ooUeot in the canal, both gates a~ ftc)serct,c:·,:•.;,:1:J? 
triap1>1?Jtg the fish. Two metal so:r:teen .. dividers are then inserted into the· slots, 

nmnbe,r of fish facilitate the harveat. 

canal. is an axle-to which a wheel 
are tiled·. to the ·· me'tal .•creen . baskets on •r~ ithen simply litt6d .out by turniq 'tlle>az;le 

ac:reEtn ba¥ets. One oo~ment. ia .harvested each .da:l~ ,JlrJlitle to.e}i : 
ma•rk,:tt1n.u on tlle following <h\Y•• . This way the water 0011"r•c>1. a.-ta111 :1LlHI 

:for cultured fish, is only 42km 
-.vaila.ble. But, due to ha.bit and 

.aa.11:,a'l~A,.. fish. In .the looal fish. market ot .t'einer:La _,,._,.,_ , .... " ... 

it was amarzing the elevated prices received, for' 

. " 

a,ny. week is nornial .for. these small •fish... Da.ring 
even B. Cr. 10.00 per kJ for all 11hea. of ttsh. : 

12.,00 to :a.er. 14.00 per. kg) increasing the demand tor 
to afford beef. 

ommnero:L&l fi aher:men do not ~~isfy the h:i.Jh demand tor tiah. .. When tarmera 
i;• more or. l~&J• sati.afi ed in .. the immediate area> bu.t nearbyr• 

supply. ~en farmers are not harv-esti;ng fish, 1he d•·t:tbtt 
2eineJ~a1 throuighout the· region. 

farmer of the region owna retail . outlets. in Nedpol:f• .a Penedb, 
ha~ated nearly 15 000 kg of fiah •in f'ive days. One .half'.ot 

wa.a to middle~en at th, pond /'batik. r.nd the other .half'. i~ hilll .. ~etail, out-
No fi.sh were left; for hi,e outlet in}i.Spoli•• 

fish are sold in August, September and October, 
t111reei-m0:111:n , ... ,,.,. , .......... $0 as not to "flood the ~rket". 

Jf.JU.Jl .... IJta the Easter Week. -the·.· autho~ had the opporta.ni t1 to observe the 
the s lar.st fish fa.J'ller. The tish. a,r-, ,ein•d. from th.e 

jJ.J,;C~'l.l'l:l'U. on the! pond bank••. ~en the night• 111. Jl41."'Jting 'teirm1,.,..:;e1 
J.a.L\,,1;.\;l. . .,L1::nu1.i.AA are Waiting -to buy fish tor B$Cro 8.®/kg to be D!~])Y< 

As 1thie, tarl'ller teela opli.ged to au.pply the people 
of production through his local. outlia:t 15 km ·,~...: ... ·•"' ..... :..~Jr~ .. ·-....... , 

•ll•'"'"'"'"''nu,,;,.u, on the pond bank,s 
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Curimata, which make up the l&:rgea"t: pa;r·t o.f the. production, are sold live at a.n 
average weight of approxima:tely 1. 2 kg. Mand.! amarelo average• approximately 200 g as doea 
pirambeba.. 

5 • EOONOMICS 

Because fiah culture in rthe lower Sao Fl·anciso<> River Valley appears to have great 
ecouomio potential, eoonom.io data· gathered during ·talk• with the largest tish tanner of .the 
area. a.t'e presented.,. 

5.1 1-okf2'0und .J. .. ntormat~ 

Before etueying the; eoonom.1c$ of tbie ta.rn1&r1 e latest fish orop, some n.eoeHary 
background information a.nd a. apeoific description of bia operation will be given. 

The farm, situa.ted ll.ll the county of Penedo, 1!fkll, tro1tt the city of the same name, 
is planted mainly in 1·ice irrigahd by water tro• the Sao Fre.noiaoo River. On the edge of' 
·the nee !hlds ( formerly a la:f;eral lake) are t'6ur thh ponda tota.lling 22 ha in ·area, 
ranging from appro.x:i.\n&tely a-n h.a ill Si. ze~ The. pond& &l'9 bui.tt in & t&eries, one pond 
d:rai1•1ing into the othe1*, the ltt.st orHi dr&ini.ng into the la't.el"e,l lalc.ft, rice field. Ea.oh h 
~x,nnected by a sloped api.llllf~• fitted 1id·th a sol"6el1. to prev-ent ello&pe of fish. 

Dama di"l.'i.d.e 'the a"'fJ!l into t'mlti pont!a. 
a.r:.d 1.,ulldo2,er u.aing 8t)ils rro:m iiht, P"rtd bottom. 
for. de.ms a.re now \lSed. as haI'~e•t basins. 

CQnatrucUo.n was done in 1965 :01' 4tagl.ill~· 
The dep1'essi.(:ms left by exoa~~i'.~rt .of d.~rt '. · 

'I'be: two lo:w'1l" 1,ond• &N ea.ally fiUed b;y gx-avity from .the lateral lia)ce when "the ···•• 
riv~r is full. 'l1he tW() upper. pond.a are :t'iHed entir .. ,ly ·oy rain water that ell;t•r•:trom a ·, .. ):\·· 
t.tim:pc,:rary .feeder a·tream. Th~ wa,'ter t.able ill high and the ponds maintain their .Je~ls well , < ·· 
d1.1:rJ.ng tl16 dry a&ason.,. Drai.~ing the pondtt is d.i ffioult aa they are in aeries and o-.n be • · 
{nl.ly I,$r:tiall1 dre.ine.d by gra·vHy.. 'I'!u~ :riema,ining wa.hr ie pump•d out, atarUng. ws-th the 
upper pon.d, by a 1 ,~ 000 1/min puffll, oonneoted. to • fsJ.'ln ·traotor power tak~tt~ .. 

Abou:t one-half the icudma.t& t'j .• rUng •u.pply oomea. from the lahsl·~:llak•• Dtlrtng~ 
Sep·tenft>tn•, whe.n tlie pond.e a.:ra beillt;' »tor:,lr.ed, U i• rahdng and tlcrtfing wab-r ta puaing : · 
th·r·<ru.gh a.n ·tbe pond1' to the ).ake l Aa t'iah tro11 th4J lak,e tr3· to Jnigrah up. ~. ·-.u atr.­
·tht:.1 are 'bloclked by a acrnn :at the fi.rat •pillway. J.1 the fish ooUeot at the ;•on•n, 
a:not}ier wire aot"een 'is placed 'behi.nd ib.em and ~h~, tiah are •••11:, oapture4 by qall ·••in••• 
During peri.ode of drought al~ tingerlinga tor e·\ockil:lg are bought · ti-om·· loo&l, 0.IN.J)pU.•~•• 
Mand! amartilo a.re captured i~ tra,pa ple.oed in. the lak•• Fia,h a.re not ted ~• aupi,le•ent~ 
feeds. Fertilizers were udod in 1111&11 quantiti.••• H&rvesting wu c&JTh~ Qllt •O ,a ~, 
peri<Hi. A.pprorlrnately on►h&lf th.e fish ·~ere a10ld a:t pond side to· mid.dl•••rtaatd'·o · lt · 
were aold retail in Penedo. 

Invutmenta in. pond <X>111fh"\1ctip~ io'\l&l appro:d.aatefy :a.er~ 150 ~ ri, ii'pric••~ 
There are no ,~riating mor'ig&g&•• It is preaumed that the lNld used would !0-t' :-.,W Mt!l ftt( · 
any 0th.er agri<mltu,ra.l produqtion and do&e nc·t OIJ:rry a AIQX!°t~. ',.t;\\,>:. :::',?'.. 
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5.2 Profit and. loss an&l;tllil 

Thia analyaia applies to the produ.o\ion ot fiWA on 22 ha. o:t Rllllll,1,1!1][',i. ;1.·1~~~~,.Q}~I,:"· 

19-month periodi · 

Fixed <Gos:t 

Pond~d. gear maintenance 
Land taxes 

Amortization, 

Amorttsition, 

Varla.b 

(one •. ntl~n·.••in• and ·t'il!'la:·1r.J,-,a<::1•••i"'•··:ft1'". "Jl:I\ 

dura.tion ""' on• Aa:Jt"'V'CitH 

Guard. . labo11r {2~ ot time) : 

Hired harvesting l.abour (60ffl8ilV:aqa) 
in. f'iah ~ven•a• comn,i,ai.onto hired 

harvesting· l•boux-

meal/ day/man during harieat 

s labour 

TransportaUon ot· f'ieh to IIWU'ket (50% c,t t.ota.l 
production; 2tripe/drq') 

Marketing labour expense ( 15 ma:n/day:a) 

labour oommisaion in tiah 

:Miaoellaneoua 

'l'otal Variable Oo•t 
TO'l'lL OOS'l' 



B.Cr. 118 696.00 

B.Cr. 108 522.20 
2 466.00 

a enterprise it ie obvioue why 
Valley increasing. If b~•ed 

during Easter Week, this tanner 
0011np1~re,<1 with an average annual net profit to~ 

investment needed to begin fish 
especially where there en,:rts 

investn,ent . oould 
larterr &rmllal px-ofit, 
as regu.lar fer-ti-

oo River Valle 
ish markets in 

i ve:Ly .. shorl 
,;e,cruu.c~i aaeist&r10e.\ 

where imp~•v,:t 
ut•id.e teohni. 

lower Vallel' 
its expansion to other regions. 

fisheries extenaion programnte, 
the Sao Fra.noiaoo River Valley 
for :fish culture exists. Re.search 

every other year 
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Figure 1. Fish Ha;rvestingDevice 




