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PROGRESS REPORT ON FISHERIES
 
DEVELOPMENT IN NORTHEAST BRAZIL
 

July 1, 1975 - December 31, 1976 

Leonard L.Lovshin* 

INTRODUCTION 


/X.UBU NUNIVERSITY has been involved in improving the 
freshwatcr fisheries resources in Northeast Brazil since 1966 
when vaints staff members participated in short-term work 
)rogram, i that country. Since 1969, the University has 
1pm,inlcd technical assistance in the form of resident advisors 
to the Brazilian federal agency, DNOCS', in fish culture, 
reservoir management, and fish culture extension. The 
author arrived in Fortaleza, Ceara, in June 1972 and has 
been the fish culture advisory specialist since that date. 

This report deals with the pertinent activities related to fish 
culture within the Centro de Pesquisas Ictiologicas during the
period July 1, 1975 - December 31, 1976. Past developments
in fisheries and fish culture in the Northeast of Brazil can be 
found in previous progress reports (1, 2, 3, 5, 8). 

Assistant Professor, Department of Fisheries and Allied Aqua-
cultures. 

'Departamento Nacional de Obras Contra as Secas. 

TRAINWIG AND TECHNICAL ASSISTANCE 
The Centro de Pesquisas Ictiologicas is rapidly becoming

recognized as one of the outstanding freshwater research 
organizations in Latin Americ,. Demands on the research 
center's staff are continually increasing as requests for techni
cal assistance and training increase. In the past year and a 
half, DNOCS biologists ave technical assistance to six 
Brazilian agencies located in the states of Bahia, Minas 
Gerais, Goias, Acre, and the Federal District. Assistance 
consisted of orientation and planning of fishery and 
limnological surveys and aid in selecting sites for fish 
hatcheries. 

At the request of the Peruvian government, two DNOCS 
biologists and the author spent a month in Peru touring
fisheries installations and advising Peruvian biologists on the 
best methods of culturing selected species of Amazonian 
fishes. During the reporting period, 50 students and scientists 
spent short study periods at the Centro de Pesquisas Ictio
logicas, including 2 from Peru, 2 from Chile, 1 each from 

The topography of Northenst Brazil is ideal for construction of Inexpensive fish ponds. The ponds shown are fertilized by wastes from adjacent
dairy and calf feedlots. 
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DNOCS has made a commitment to fishculture research by developing 
a research facility which presently contains 151 earthern and concrete 

.11iar1ia;tn(f (.adCohlomii , anod 10 sttldell IrIilo(S Jl' n u :1 ponds with a total water surface of 11.0 hectares. The 0.4.hectare ex
u.,iti "I'lot, sil\ d v,1 e,i l their i I porimental ore typical of the excellent researchu nliv s. ho(ilU li ,.v, slu 1s,V h'i11 a va ila ble . units shown ponds 

y'ar of tstudies ha11d1ti I\(I s'. i1oiarshil)s histlll( p11 il l)ri~(

of, 6 rIrol h,to I ', 11illthe (isei)ili of their Cf i(,v.
 

DNO(;S alsfo,illlisteed,itthird (-o1sein I I

sWholar-ship 5i11ilelits. 'I1(, stiLlils 
splrit 2 1oitrio11h tl t'outhiris z8 '-oiwrti p:ohndfs rulligiig illsiz(, 'roim 40.3 toI)N()CS fisher\.iitstatllittiiis, ilduitlij1 I 1iilt ',vith tiv 80. Sltare niietvrs, six I(00-square rrwter eairt hen ponds for 
0.Iliro dei 1P-sijiisuils Ioliiihii. itis. L'io(ii comiplieo of tiis tilapia hK fi spurwniig (xfivrilrilits anid atW(t-iahoratoryspl('iiiltriiiiirili.., 1moist (dIil tYIilhiiiit s !eillrt(i Ior thelir unit liit \\ill hotse twenrit\ 500-1 -eiini t-fiber tanks and1(1rv.splcti\I jl, ,Ilhl )iJl.. forl\Sti' 20-I *lqUili t. .\t p'rs(i11t,Ii ('ellttie Ie'.l(flisas leti-

BrI l hoir IrInIIIti, ( iu(loriui,rri i t , i",irthtl ll iiils tNsrrrrl oliii(liils hits lii i(!0(, i)olid(Is, iltgillg ill size
\isith'l ) f l iiSh( )( SIi 
 to iiiil from i 10,0((0 squir is 
theIr edlui'i ci't'i'S i (-viihr. ftir(0irvs. 

lltilli polill \iilalt 4(t.:3 iliiler. "'otil watter illvil11.0 
hlilid is i lisheiis terallli 


lirsi I isfieries off i'ilifs
were lit1 ,,esteiillsihmr \\livit l Il Ilsearlltl 'l i' sot-Cl rlii rljiiiili\rl lel'hd i ll ),ll'I ii\

11r (ololli biall ists ill' il0il(l l tbiolo g. Ill aspets w ill 0\(,i io liber\ (-lltiiil 2tf(t e rillhep)o is, (-omlp)risi n g ov(r 2()iiologi1,.11i(1l i ti(ilItliji. f \vilter, ;i wd iritor 


Short len lltriiiilll4 is Il)\% 1tililail throuh IDl),()(;i Il )( 

fft les fitl (twihl-lilil( iinllliltlons, 

)CS will possess (emelllnit irlstllhrtiors for resiich aind 
Sit'h sp),Ciitllt
;l is ,isiuiter i irll(i\inlsi fish cul trainingre. ill tish ('uiltrlre, Ili)ill inid1sero ir igtmllltt,
'ts,r\oir ilriti genient, cohlu(tioln of (lolllir('ial fishre1\ lirllinog,. \Willi (ih(hlIp of 'SAII), )NOCS hol)es tostttisti(s, hil ier rI ilii 'liiit illitudlilig lhe spisi g an (havr'hdevlop ost s iilt i fi'gioliil e(rilt(r f'oriPtve ilstllationl 
ciiltiririig of it iii er (oI m\aloiaii fislies. liormo(ir ririii.g aid r for I lilifisfhies t dseiri, Arllarict.
 
sjiiV4lrilug of fish, aind r(sr\ oIr lirriiol 
ig.
 

INSTALLATIONS AND FACILITIES AQUACULTURAL RESEARCH PROGRAM 

'hle iid(qtlitehrs Uliil till lt .\ Progrilli of itlii lreisrilfluiururi progr(,ssf'or (illltro iesq(lisiis htioli- tillinii h tiis ill 
gicas I)risiit \ is Im-ahittih rtid(zi, (Ciir si(e I970, diri',,id towarIs mhaluatiig Brazilia 'isi(iss forili It is iilitiipliki 
thatl th, Iii , tir , eri1oe (,Is(ii;il ltioirgi( is will rilt)\(- o c(i til'iJoteilliil andrif (fmsllirig clture svstvelrs for irse ill(Cvaura, wlu(ill peilnlinllVl llnlpl(,hvd. Ilj~, lIrthPIltmsetlhte vlira 11ii0sar tliwilitivs an."(' 1)(( h i~ll I~o .alllSwhr0eriairr onlt i(Iv)i\'l( '×l(I)No(,S irriguitioriP,0 arlid IwVirivill .i httnrers. I.,xiticirlits 

inna~ rge-scakIthniirg progrirI)N( )S haus iu itkrin a sIvuns with kow , en tire fiotentir ilre iifso fieving irisessti
, itl i ris \rli / r ii IIwd iver lii i'eihtucosh l) It sill rillilzvI'ili . hiO~ltah(i I(1()k nloniitrs wvest iii Iitrhiltui. lpastvieal iil(I iti earlhili ponid rlisilrfi1fial, priiarilf ivi 


PIrograiII'(i for It aid anr- fi1r ('iistilthio
1976 I1977 oi iii , lliltlix.
 
Itt0t0-sqruita],(()drr rite liboiruitirs airnd teirnrg crrl sllitiujx
iiruiir lihfrig. sv(iriiuris g11ur'ige'hiiiliit 

fidlliistrriglhub rlliig, iarehilll tfir.icilhi i iioe stop
t f s h hb'ui) l l \ l i li ngil l li a ndi ' Experiments with Tilapiast , a n ldil i l(- tlal k Ii(' ( St o r a g e
 
hlurse. lihi bliildirigi iriplex will beii in-oll(ed b\
s i ipo1id .\1l)r.suirl, ilii offer the grreaites rtl fori eiti lLiilities ()it120 liultir1s ofitiui fate (lm 1 ereiiri odethe iriii(ridiue irliire in Northeast Brazil. Pastires(illch resultIS 

Heser, ]P(-itihloiA h..tiii Li s , iBi- it st,. \ est.illii (t'1ilit .art hr i.r view (i ill p blit.iltioliis bv ILvshi . ])iiSilva, aidnarid hlsi1ig lortecdhicialns arid sciellists arevisiilli ]"ri'iiuihs (7) Ioviii (,i.a11i osshi arid l)a Silva (9). The 
It)liie( for (-iistriitun riirig si(corioil rse lia, tiluias iirl'siillv tll('io tihe i)i of lrouril of restriri onii etvilerid on)ii Iditigirigrali. (Colistriltioli (1 r('ritivihas )ecri rip ellhhd aill-Illih Ililapia ]ivrid prifhlrd b' crossing ialein ti1 2 ,O()-sq are ituteri"'rti(i l)uri(fs fish dth huiourlltnxlvwi nlltOtic,a smnall Saiof' uf uoull tlelli*ihSaroli,rodoni 
hatchry uinit iioldvrui Jifihr larrger )Nt()(OS hiheiries Ihat 

-, iI1I,111.f ,4 - 1'I , 11ill1, J, 1,), I ,.nI Ifitilid.,1- 1J 
Siilluiriltei d m li dff )f'51 kiin iIlliliff flii',li. l iiiI ll, Iir- I ,Ii l 1.111L sal ,Il/l,ff11,ll,i I I,!, h Iili I.. 



The tilapia hybrid Isan excellent culture fish and enjoys wide consumer
acceptance. Production of the tilapla hybrid when stocked at 30,000
fingerlings per hectnre and fed agricultural by-products reaches 10,000 

.
 

kilograms per hectare per year with an average size of 400 grams.

However, widespread, large scale culture is limited by short supplies

of fingerlings. Research now being conducted may provide hatchery

methodology to alleviate this problem.
 

Tilapia hybrids continue to give excellent results when
 
intensively cultured utilizing agricultural waste products or
 
organic manures as feed and fertilizer. Past research
 
demonstrated that tilapia hybrids stocked at 10,000 p.r

hectare and fed agricultural waste products reached an
 
average weight of 200-300 grams in 6 months, producing
 
2,000 to 3,000 kilograms perhectare.
 

To test the effect of increased stocking rates ol production,
DNOCS biologists investigated the growth and production of 
tilapia hybrids when stocked at 13,000, 15,000, 17,000,
 
19,000, 21,000, 23,000, 25,000, 27,000, 29,000, and 31,000
 
per hectare. The fish were stocked in 350-square meter
 
earthen ponds and each stocking rate was represented by a
 
single pond.
 

The hybrids were fed a ration of 50 percent babacu cake (a

type of palm nut cake containing 24 percent protein) and 50
 
percent cottonseed cake (23 percent protein) at 5 percent of
 
the total weight of the fish in each pond. The fish were fed 5
 
days a week. Feeding rates were recalculated each month
 
based on seine samples of the pontds. Sampling consisted of
 
weighing and measuring 50 fish from each pond. Each pond
 
was fertilized with a total of 19 kilc rams (540 kiiograms per

hectare) of triple superphosphate and ammonium sulfat
 
applied at 2-week intervals over the first 7 months of the
 
experiment. Table I shows the results of this experiment at
 
the end of 367 (lays.
 

Productions were the highest yet obtained in research with
 
the tilapia hybrid. The productions are even more impressive

considering that only vegetable materials were fed to the fish.
 
It is the first time that 1 kilogram of marketable size fish has " -1
 
been obtaieled from I square meter of standing water at
 
Pentecoste. Pieliminary analysis of the data indicated that
 
increasing stocking rates had a positive effect on production. 

Conversion of feed to fish flesh was good up to 6 months, night after night seeking oxygen during the last month of the average at 10 months, and poor at 12 months. From the experiment. A 24-hour dissolved oxygen test was run I weektenth month until harvest, conversion rates increased sharply, beore harvest. Dissolved oxygen readings were taken at theprobably caused by extremely poor water quality, water surface and near the bottom in all ponds at 4-hour 
The purpose of the experiment was to determine at what intervals starting at 12:00 noon. Tilapia hybrids survived intime growth rates decreased and mortality occurred with the water having less that 0.8 p.p.m. of dissolved oxygen for 8 totilapia hybrids when stocked in standing water and fed 10 hours during the night. Four days after the extremely low

agricultural by-products. For this reason, fish were fed and dissolved oxygen readings were recorded, the first fish kill ofthe ration was increased even when fish were obviously being tilapia hybrids at Pentecoste occurred. It is not known if the
stressed by poor water quality. The tilapia hybrid is kill was a direct result of low dissolved oxygen or a
extremely tolerant. Fish were observed at the water surface combination of several water quality factors. Several other 

TABL.E, I. SUNIMAlY OF RISUi.Ts wiiiTiIAIIA IhIulIS STOCKED AT VAiIOUS LEVEL-s 

Performance measure Result, by stocking rate per hectare 
13.000 15,000 17,000 19,000 21,000 23,000 25,000 27,000 29,000 31,000

Fish stocked/iond ........... 
 455 525 595 665 735 805 875 945 1,015 1,085Av. initial weight, g ......... 9.5 
 27 26 38 22 22 23 23 25 25Av. final weight, g .......... 452 
 466 495 456 492 384 444 416 353 410Production/pond, kg ........ 197 
 245 279 303 354 309' 371 375 356 419Production/ha, kg ........... 5,629 7,000 
 7,971 8,657 10,114 8,828 10,599 10,714 10,171 11,971Survival, pct................ 96 
 100 95 100 98 100 96 95 99 94Feed conversion at 6 months., 3.3 2.8 2.7 3.2 2.4 2.8 3,3 3.0 3.0 2.7Feed conversion at 10 months. 4.5 4.6 4.0 4.5 4.4 4.1 3.8 4.2 4.3 3.7Feed conversion at 12 months. 6.0 6.3 6.2 6.2 6.2 6.7 5.9 6.2 6.3 6.2Ration fed/pond, kg ......... . 1,124 1,465 1,64F. 1,732 2,093 1,947 2,074 2,168 
 2,067 2,413 
Included are 62 kg of fish that (lied due to poor water quality 2 (lays before harvest. 

http:RISUi.Ts


Productions of 2,900 kilograms per hectare per year can be obtained by
washing hog manure and feedwastes from pens Into ponds stocked 
with 8,000 tilapla hybrids per hectare. Fish average 206 grams after 6 
months of culture. 

ponds being fed at a higher daily rate suffered no fish 4 
mortality. The pond stocked at 31,000 per hectare was fed 
daily 20 kilograms (564 kilograms per hectare) for 2 months 
without a fish kill. 

*'4. . ' , 
---

These data indicate that even higher productions can be 
expected from tilapia hybrids under the experimental 
conditions present at Pentecoste. 

, 

Da Silva, Lovshin, and de Melo (unpublished data) tested -

the all-male tilapia hybrids raised it conjunction with feeder 
pigs. Three ponds ot 1,000 sq,are meters were stocked with 
25-gram hybrid fingerlings at the rate of 8,000 per hectare. 
Pig sties were constructed on the margins of three ponds and 
7 pigs (70 per hectare) averaging 17 kilograms were placed in 
each sty,. The pigs were not allowed to enter the poncs. The 
sties were cleaned daily and all waste products washed into 0 

[. 
, 

the ponds. The pigs were fed daily at 5 percent of their body
weight a ration consisting of manioc-30 percent, wheat bran
20 percent, corn-15 percent, babacu cake-15 percent, and 
grass-20 percent. This ration contained 10 percent protein.
After 189 days, 1,490 kilograms per hectare of tilapia 
hybrids averaging 205 grams each were harvested. Pigs
averaged 60 kilograms each. Conversion rate of feed to pigs 
was 7.1 to I of feed to pigs and fish combined, the rate was 

' 

5.9 to 1. 
D~a Silva, Ca rneiro-Sobrinho, aind de Melo (unpublished

(lata) recently tcrminated a second experiment similar to the 
above nentioled one, testing tilapia hybrid and 'Jig culture, 
Six pigs per sty (60 per hectare) were fed iadaiv ration of 
corn, babacu cake, meat neal, and grass at 5bodyv weight. The ration ontaind 11.6 percentpercent of theirprotein. )if: 77 
Tilapia hybrids averaging 3 1grams each were stocked at the 
rate of 10,000 per hectare. The fish were fed cottonseed meal 
at 2 percent of their body weight, 6 days a week. After 193 
das, 3,043 kilograms per hectare of tilapia hybrids 
averaging 304 grams each were harvested. Average initial
weight of the pigs was 16 kilograms and average final weight 
was 55 kilograms. Conversion rate of feed to pigs was 6.4 to 
I and of feed to fish it was 1.7 to 1. 

" 

Three ponds of 1,000 square meters were also stocked with 
25-gram tilapia hybrid fingerlings 
hectare and fertilzecd with chicken 

at the rate of 8,000 per 
manure at S0 kilograms 

per week (500 kilograms per hectare per week). The chicken 
manure contained 16 percent protein and consisted of 79 
percent organic matter. After 189 lays, 1,350 kilograms per
hectare of tilapia hybrids averaging 186 grams each were 
harvested. Conversion rate of chicken manure to fish was 10 
to I. 

Experiments with Tilapla and Tucunare 

Because of the p)roblems encountered in producing large 
numbers of tilapia hybrid fingerlings, DNOCS biolo ists are 
now studying the production capacity of Sarothlerodon 
niloticawhen stocked with a predator fish species. Besides the 
biological problems involved with producing and 
maintaining pure strains of brcodstocks, DNOCS fish 
hatcheries do not have sufficient facilities to produce the 
large numbers of tilapia hybrid fingerlings needed to meet 
present demand. However, with existing installations, large
numbers of pure Sarotherodon nilotica fingerlings can be 
easily proclucedl. The predator tucunare, Cichla ocU'aris,has 

r ,,, 
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been produced for many years in DNOCS hatcheries and 
production of large numbers of fingerlings of this species is 
easily accomplished, 

To test the efficiency of tucunare in controlling the 
excessive reproduction of tilapia, various ratios of tucunare 
and Sarotherodon niiotica were stocked into 400-square 
meter earthen ponds. These ponds were new and exhibited a 
higher than normal rate of seep'ge. All six ponds were 
stocked with pure Sarotherodon nilotica fingerlings at the 
rate of 10,000 per hectare. Predators were stocked in the 
predator to tilapia proportions of 1:3, 1:6, 1:9, 1:12, and
1:15. One control pond did not receive tucunare. 

All ponds received a total of 1,349 kilograms (33,725
kilograms per hectare) of cattle manure applied at 
approximately 2-week intervals. Fish were fed available 
agricultural waste produhcts, which included] rice and wheat 
bran, castor bean meal, and babacu cake at 5 p!rcent of their 
body weight for the first 6 months and 3 percent of body
weight the remaining 4months. The fish received the ration 6 
clays i week. Feeding rates were changed monthly using the 
results of monthly seine samples. 

After 302 cays, ponds were drained and all fish were 
counted and weighed by species, sex, and size group. An 
average of 2,491 kilograms per hectare was procicedl with a 
predator while the control pond 'vithout a predator produced
4,944 kilograms of tilapia per hectare, or about twice the 
yield with a predlator,Table 2. -lowever, few tilapia reached 
marketable size in the control ponl. Total control of tilapia
reproduction was not obtained in any pond, but only in the 
Xncld with at ratio of 15 tilapia to I tuctnare did fewver than 
9) percnt (f the fish reach nmrketable size. While mlale
tilapias grew twice tsfast isfema hs, all the stocked females 
reached harVestable size. Survival of Iboth Sarot/wrodon
nilutiu'a and tcutnare 'was poor. The reason for this is not 
known. This initial "-xperinient €lenlonstrated that good 
production )l! be obtainedSarotlirodon niloti'a can with 
tuctunare as a )reda((tor to control reproduhction at iatios of up
to 12 tilapia to I tncunare. The prelator-prey ratio (if15 
tilapia to I tuctlunlare gaVe inconclusive results b'ecause ol 
predator survival and will have to be retested. 

'I ii, 2. St \t\i\in i Ill ii ,im \,, i .Soiimi ,,)\ ,, It\lslI 
I,,'l i (nH , I' IIl, I IH lU,

\ \:,, sIt \,1) 
Result, Ivy nilotica Ioprdatorratio of S. 

I'erfornM.:e I 2:1 I 
tilapia 

Av.inilialwt.of 
pridator .. . 12 1 10 13 

Av. initial wt. of
S. nilotica, g..... 14 15 14 15 14 14 

Av.finalwl. if
predalor, g ...... .... 47 76 72 I 17 189 

A. finalwt. of 
S.nilotica 
Males, g ........ 
Fem hals.g ...... 
Av.blh,g ...... 

Prodti (n/h;.of S. 

---
--.. 
----

365 
179 
272 

4i6 
2111 
333 

435 
189 
312 

387 
Ifi9 
278 

294 
154 
224 

niloica(I 0 g ).SI'AWNIN(; 

kg ............. 
Wi. of tilapia 

4,944 2.351 2,846 2,779 2,480 1,998 

oiarkelabh 
i(100g+, , kig ... 0 95 94 96 99 83 

lilapi ' i . .. -a-- 85 86 86 86 86 
pr(,ts. . . 

Predator %iir%isat,
put ............. 

.. 

----

5 

57 

6 

62 

6 

75 

6 

64 56 
Food conversion ... 2.4:1 5.1:1' 4.1:1 4.2:1 4.7:1 5.8:1 

Weight of tilapia inarktihle (percenI)= 
",eightof tillpia over 100g (Femlale 

total weight of tilapia 

The most serious current problem facing the development
of tilapia hybrid culture in the Northeast is the lack of proper
installations and techniques to produce adequate numbers of 
hybrid fingerlings to meet the demand of commercial 
growers. The problems in producing hundreds of thousands 
of fingerlings were not fully appreciated until the demand by
private farmers increased rapidly. 

Optimum numbers of male and female broodstock needed 
to produce the greatest number of young have not been 
determined. The greatest problem encountered is the large 
variation in numbers of fry obtained between ponds stocked
with equal numbers of broodstock. Some ponds produce
several thousand fry while others produce only hundreds. 
Occasionally, a spawning pond, drained after 3 months, 
produces not one fry.

The exact reason for this large variation in fry prodluction
is cdifficult to determine. The leading hypothesis is that the 
male Sarotherodon hornornm and lemale Sarotherodon 
nilotica are far enough apart taxonomically that their 
spawning behavior differs to the extent that only a relatively
small portion of the sexually mature broodstock of the two 
tilapia" Species successfully complete the spawning act. 
Rlesearch is now underwav to levelo i ethods of )r(d ticiog
large numbers of tilapia hibrid fry with consistency.

Inital research showed that a ratio of 5 females to I male 
tilapia gave results similar to that obtained when using 2 
females to I male. Early research also demonstrated that 
younger females and males, weighing less that 100 grams,
tended to produce more offspring than older, larger brooders,
and that 50 females and 10 males in a 350-square meter 
spawning pond gave better results than lesser numbers of
brooclers. Theoretically, young broodstock that have not 
spawncl before may form -families" that aid in the 
spawning performance. 

Experiments with Pirapitinga (Colossoma bidens)l 

Lvshin, l)Da Silva, Fernanles, a nd Carneiro-So bri nc (6)
found.1 that pirapitinga has excellent culture potential 
providing the fish could be induced to spawn under hatchery
conditions. Several earlier attempts to artificially spawn 
pirapitinga proved unsuccessful. However, Da Silva and
Carneiro-Sobrinho (unpublished data) successfully spawned
this species in March 1976. Sexually mature fish of about 3
kilograms and 4 years of age were injected at 6-hour intervals 
with pituitaries taken from curimata comun, Prochilodus 
cearensis. Table 3. After the third injection, males and 
females were placed together in a 4-square meter concrete 
tank in the: proportion of 2 males to I female. The fish 
subsequently spawned in the tanks. The fertilized eggs were 
collected and placecl in incubators. lHatching success was 

' Origin;ally descriecd as MylossoOiJ bidens. 

'I'Aiiix3 SUMM.M oit D A'AT III .S M At 1 ~l ,¢'' HAI( O'1EFRTAIIIIII
 
OF P)IIiAI'IT[IN;A WI"HI1
(Col,"MSO,\AIIII'.\S) IN)I:(711ONS OF

CL'IiI .sCostrs (l~iouitllll.l ('AItExsIs) lIAIIIES 
First Second Thirl 

injection injection 
Date................. 3/10/76 3/11/76 
I h;':r................ 9:00 p.nm.3:00 a.m . 

injection 
3/I 1/76 

9:00 a.m. 

Spawned 
3/11/76 

12:00 ilooln 
No. of pififitaris in 

2c lsl~2 cio' solo l. .. ...' 112 2112 8 
DosaI (eper fishMa It (3.20 kg).(.1.40 ''on' 0.41) em (0.4(1 cm' 

Male (3.40 kg ...... (.75 Ci1i 1 0.75 cini'0.801 711ii 
(4.40 kg) ... 0.40 ci' 0.40cin' 0.40cmn' 

' I)onor fish averaged 500 g weight. 

7 



high but all the fry died within 3 days. Exact causes of this
mortality are not known. A second attempt to spawn
pirapitinga 2 weeks later using the same technique resulted in 
a partial spawn, Table 4. Fry from the latter spawn were
taken to a DNOCS fish hatchery with better nursery
conditions. Of approximately 3,000 fry, 156 survived tofingerling size. This isthe first time that pirapitinga has been 
successfully spawned and raised to fingerling size. With
improved spawning and rearing techniques, large numbers
of pirapitinga fingerlings can probably be produced on a 
regular b~asis. 

TABIE 4. SU.MMIARnIOI TIlE DATA RHi+.AIN SE(:0N) 

SPAWN IN (' PIIIAPITINt;A (CoI.OSSOMIA BIDENS) WITH 


T Si'] ARTIFICIAl, 
INJEC.TIONS OF 

CURIMAT.A,
COMUM (PIlOCIIIoI. S CEARENSIS) PITUriTAItFs 

First Second Third
injection injection injection Spawned
 

Date ................ 4/6/76 4/6/76 4/7/76 4/7/76
Hour ................ 6:001p.n. 12 midnight 
 6:00 a.m. 11:15 a,m.-

No. of pituitaries in 1:00 p.
I Coll soltion ..... 12 12 24 


Dosage per fish
Mal (3.20 kg) ...... 0.30 cni 
 0.30 cm' 0.30 cm'
Male (2.20) ......... 0.30 cin' 0.30 cm' 
 0.30 cm'
Female (2.68 kg).... 0.40 ci' 0.40 cm' 0.10 cm' 

)onor fish avseraged 500 g weight. 

Experiments with Tambaqui (Colossoma macropomum) s 

Research by Lovshin, )a Silva, Fernancles, and Carneiro-Sobrinho () demonsrated that tanacjui also has excellent
culture potential if this species can be spawned to provide
fingerlings for stocking purposes. To date, a number of 
spawning attempts over a 3-year period have been unsuc-
cessful although several abortive spawns have been obtained
using pituitary injections from the donor fish, ProchilodusCrensis 

Experiments with Curimata Comum 
(Prochilodus coarensis) 

Curitnata conuin, a fish native to Northeastern Brazil, for many years has ben artificially spawned and raised to fin-
gerling size in DNOCS fish fiatcheries and subsequently
slocked into r sr\ irs. This fish is radilh accelh-l b\ hnciel 
consumers, making it a good candidaty species for intensive
fish culture, 

Research was carried otl by DNOCS Ibiologists to deter-
mine the growth and production of curimata coinIII at a 

Origiinally dIeriliecl as Lolossoma bidi'nis, 

TAiBLIE 5. SU'IMAIlS 01" HI M I,'I sol ] i' 111 I II( oA 
IN EAl 111 NI'o\I)S VI V\'AHIIi 

Performance Ineasltre 

. 

Pirapitinga (Colossama hidens) Is one of several Brazilian species 
being tested for culture potential at Pentecoste. This fish has been ar. 
tificially spawned and promises to be an excellent alternative to the 
tilapIa hybrid culture system. 

number of different stocking ra,.es. Ten earthen ponds of 355 
square neters were stocked wikh curimata comtnm at levelsranging from 1,000 to 10,000 per hectare. Fish were fedagricultural waste products, principally wheat bran and 
Iabacu cake, at 5 percent Of their body weight daily, 6 days aweek. F--ish were sample~d monthly and nevw feeding rates 
were calculated fron sample results. After 18 days, ponds
were (lrainel and all fish were counted and weighed. Produc
tion was poor at all stocking rates. Curiniata stocked at the
lowest densities did not attain a marketable average weight
of 100 granis after 6 months, and the maxilium production
ix-r nectare was 486 kilograms. Conversion rates were poor,
ranging fron a low of 7.0 to I to a high of 11.3 to 1. Data in
Table 5 indicate that curimata comuin is not an acceptable
fish for intensive culture using the culture technique applied
in this experi ment. 

iii111 .\l (tA 1 (I'i IIo(.11110D1S( L-AIU. 
UE\Asi S(1 S'I ( cUIN(; 

]hvstlt, by sloking rah per eclare 
1,000 2.000 3,000 4,000 5000) 6.000 7,000 8.000 9,000 10,000Fish/pond ................. 
 35 71 106 142 177 213 248 284 319 355Av. initial weighl, g ......... II 18 II 14 12 13 
 13 13 12 13Av. final weight, g .......... 95 6(0 74 85 63
Prol ciion/mond, g .......... 2,6 49 

69 71 53 45 37
4,151 7,43) I 1.19(0 10,330 14.,170 17,344 14.5(14.)roiduictiion/ia, kg ........... 14. 130 12,0261
74 I t(i 208 313 289 397 486 406 396 337Survival, pct ................ 8( 97 94
Quantity of ration hed, g 92 93 9)6 98..... 19,095 24 920 43,630 67,655 96 98 93 
Feed conversioi ....... ......... 8.4 

68,240 91,770 98,4610 9(0,180 9q6,5 10 84(190
8.7 7.0 7.3 8.3 8.1 7.0 8.3No. of days in expt-riienlt .... 187 187 187 187 
9.4 11.3

187 187 187 187 187 187
Iovs not include 12 kg of tilapia fotnd in pond at harvest. 



Experiment. with Curimcita Pacu (Prochllodus argenteus) 

Native to the Sao Francisco River, curimata pacu was 
introduced into Ceara by DNOCS biologists and is now being
artificially spawned and raised to fingerling size for
distribution in local waters. While similar to curimata 
comum in appearance and life history, curimata paCLI growsmuch Ireto at y Drg(,r size. For this reason, curinata pcu wad
tested by DNOCS fishery biologists for growvth and prduc-
tivity in six 355-square meter earthen ponds at various levels 
of stocking. Fingerlings were stocked at 1,000, 3,000, 4,000,
5,000, 7,000, and 9,000 per heetare and fed babacu cake at 5 
xrcent of their weight daily, 6 days a week. Feeding rateswere readjusted using montlIv seine samples. After 301 days,

the ponds were drained and all fish were counted and 
weighed. Fish at all stocking rates reached a marketable sizeof 100 grams, Table (; however, food conversion rates 
rang d from 5.8 to I to 8.7 to 1.A comparison of the average
weights of' curiniata conlinn at harvest aln( cuninata pacu
after 6 months denmonstrates that (curiniata pa( grows more 
rapidly under similar cultural conditions andI average initial 
weights. Based oin this experiment, cllriniata pati,still Cannot 
be considrt'l i good fish for inltellsivc' tculture, 

T\Il.l.6. St o \I' .1]. I111ot (:' II.vIIl.'SIsf)l 1(y. ()l \ Pl\(t
(1'lorill oit ,, iii I1\ lI())s \'ISmil()t 1::.si. t, N \ sS lK 

()Is..: •(.. 
'er,rianctc,. i,.sull, 1. stocking rlt, pr li-ar, 

nticsir,. 1.00 3,00) .10o) 5,000 7,000 ,00o
Fishlpod ........ 
 s35 105 140 175 245 315 
Av.initial
\%., g . 14 12 13 14 12 13 
A%.find', . 9 6... 04' 519 1536 12 6 83 
Prodlti poind ,g 0,366l 10,46h 26,I134 25,595 23,041 34,227
Prodc,,i., kg¢, 178 293 732 717 64S 958
Silr i.,,, pu........ 9.' 195 I00 is 78 '75 

Qu.litifedI,g 'N......., h75() Ih ,29q0 149A410 200,430 248,180
.......... 4.,6.50 


Fee.d c,,o'mric ... 7.2 I, I 5t,, 7.2 to 15.h 1 7.3 to I.. I o 1 8.7 it)

No. ,,,fsi,,
i 

vxpvri nill 301 3)1 31:... 301) 301 3011 


Experiments with Channel Catfish (Ictalurus punctatus) 

In October I1972, channel cltfish fr\' wre int'roduced to 
Northeast Brazil fro1 the United States after ha'ti g been 
examined alnid f)un(Ifree of parasites and lisease. At present 

120 broodstock 4 years old and averaging about 4 kilograms

each are dividcll e(quall I)(tween two 5,00{}-sq(Itl re ieter
 
e'IrtlI('l pdhildy. Tll)(, po(ls c)ntain tilapia and shri11p1) as 
forage for r)I()() and the fish rec'iv' a p'l letv(dthe stck 

ration tlailv. ( i ,sl If t' fr' rece'iveI friI thc' United 

Stat's has Ibeen exc(l (eIicto f'avorahe climatic andf water 


CltalitV Conditiccns. Thc p)ndIs arc (1'(i)lip)ed with spawlling

boxes. To spawns t()date hiac' Ibe'n olbtained Ifrom one 

IXnlod ainIdI Oin' frl) the' Secnd1)onIl. This pol()r Spaw'vnhg

rc(ord snl)stanliat(,s ccl)servatic()is r(liIcthecr tro)pictal rc('gicns 

that Clhiannc'l talfis aic' illablet to consistently s)\vn 

naturally in w'rin. trop~ical witers, vvlch p~robalyh iakes
Iis s)e'ci's an cunlikely cand iifate f[or inte'nsivse ciltur( in 

Northeast Brazil. 


FISH CULTURE EXTF'JSION 

1There arc no%%' 16 farnt'rs raising fish in the Northeast,moslocated in the state of Ceara. hi'e total pond area in 
wrater is about 5 hectares. There is strong farner interest in 
raising tilapia, and the deniand for hybrid fingerlings is 

TABLE 7. COST-BENEFIT ANALYSIS OFT|IE INTENSIVE CULTURE OF TILAPIA 
HYIIIDS IN A 0.8-HETARE POND ON TIlE PASSAGEM FIANCA FARM 

Item Amount 
I. Costs 

Fixed costs
 
Guard service .................. Cr$ 600.00
 
Pond maintenance .............. 200.00
Total fixed costs ................ Cr$ 800.00
Variable costs 
Wheat bran (1,120 kg) ........... 550.40
 
Chicken manure (6m ........... 450.00
 
Harvest labor .................. 400.00
 
Total variable costsTdf. (:()slk. ................... ............. Cr$ 1.400.40
 

C r$ 2,2uu.40
2. RevenuesGross income (1,988.50 kg at Cr$5.50) Cr$10,936.75 

Net income ....................... Cr$ 8,736.35 
($1.027.69 U.S.)

3.Construction of ponds' .............
pondo ' fIIto onslrulition coihl lit, 
Cr$ 5,590.35

paid hor wilh profits ,ari,(litcvllrn.prid. 

greater than the supply. This is the principal problem facing
the expansion of intensive fish culture. Farmers that are 
raising fish are producing large crops of hybrids resulting in
high economic returns. Carneiro-Sobrinho, Fernandes, and
Jensen (unpublished data) made an economic study of two of 
the largest farms in the region. One of these, Passagem
Franca, has been farming fish for over 2 years. The first crop
of tilapia hybrids produced in the farm's 8,000-square meter
semi-natural pond fully paid pond construction costs and still
left lhle Iiller \wilhl a profit of (r$3,146, ('quivalenlt to $370 
U. S. (4). This pond was constructed by damming a valley
below a farm reservoir and using water from the reservoir to
fill the fish pond. The pond was stocked for the second crop
with 8,000 tilapia hybrids having an average weight of 13 
grams. The fish were fed daily a ration of wheat bran at 3 
percent of total weight of fish in the pond. This ration was 
supplemented with liberal addition of cow and chicken 
manure. 

\lter 5 montls, fish were harv'ested (lail\over a 2-month 
I)'riid. Ilarvest \\,ts Iv cast-nce, nook and line, and dralliling. 
Average wvight if the hybrids was 283 grams and the tolal 
)ri)ductioul was 1.989 kilograms (2,486 kiloigrams perI.ledIre). SurVi~il I1ftilapias was calCuhIate(I at 87 percent.

IP'roifit tr the 7-incn Iperiod was Cr$8 735.00 ($ 1,027.69 
U.S.), "lTab1'v 7. 

TAIBI.E 8. Cos'r-BENEI ANALYSIS OF TIlE INTE.NSIVE CUI.TURE OF TLAIPIA 
TH' I Sl~lI)IN TWO PONDs TOTAI N(; 1.5 IIEC'rAIIIl-SONTIIE TRAI 'IA FAIt 

Item Amount 
I. Costs 

Fixed costs
 
Guard se'rvice.................. Cr$ 1,000.00
 
Harvest equipment (nets) ......... 200.00

Pond mai 'nlaoelnce......... 200.00
costs 

Total fixed costs ...... 
 ..... Cr$ 1,400.00Variabe costs 
Harvest labor .................. 700.00 
Total variable costs ............. Cr$ 700.00 
T('I\1.icw:l .... . .... Cr$ 2,10)0.00

2. Revenues 
Gross income (3,520 kg at Cr$ 5.50).. Cr$19,360.00
 
Net income .......................~($2,03 Cr$17,260.00
1.00 U.S.)3. Construction of ponds' ............. 
 Cr,$ 60.00.S. 
' Cost of pond construction could be paid for with profits earned 

In first culture period. 
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A second farm, Trapia, included two semi-natural ponds of 
5,000 square meters and 10,000 square meters. These ponds
were also constructed by building a series of earthen clams 
below a farm reservoir. The smaller pond was stocked with 
5,000 tilapia hybrids averaging 25 grams and the larger one 
received 5,000 fingerlings of 26-gram average weight. The 
main farm enterprises include milk cows, chickens, and pigs.
Waste prodlucts from these animals were used to fertilize the 
ponds. Each pond received an initial application of 500 
kilograms of chicken ianure before stocking the fish and 
then 500 kilograms of chicken manure every 15 days until 
harvest. A pigsty was placed on the nargin of each pcncd: the 
smaller pond had a sty with 15 pigs and the larger one had a 
sty with 16 pigs. The pigs were fed the waste curds from a 
cfieese making process that utilized the milk from the cows. 
The pig waste products were washed into the ponds daily. No 

other ration was used and the manures added periodically 
cost nothing.

After 6 months of growing time, the ponds were harvested 
dail, over a 2-month period by cast-net, hook and line, and 
draining. The fish from both polnds averaged 400 grams and 
the total prodluction was 3,520 kilograms (2,347 kilograms
p×'r hectare) from both ponds. Even when ponl construction 
costs were deductel, the net profit from these two ponds was 
Cr$ 11,260 ($ 1,324.70 U. S.. 'Table 8. 

Two fish culture projects have been initiated in DNOCS 
irrigation projects. A pond of 1.2 hectares has been built and 
stocked in the state of Paraiba and a second ponl of 0.7 
hectare has been stocked in the state of Pernambuico. Before 
the endl of the year, seven ponds consisting of 2 hectares of 
water should be completed and in production at irrigation
projects in the state of Ceara. 
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For more information communicate directly with the 
Director of the Department of Fisheries and Fish Culture at 
the following address: 

Director
Departmento Nacional de Obras 

Contra as Secas(DNOCS) 
Av. Duque de Caxias, 1700 
Caixa Postal 650 
60.000 - Fortaleza, Ceara, Brazil 
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