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Submitted by

~ John VW. Jensen
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Introductio

Since the suthor's second semi-annucl report (December L,
&972 - June 20, 1973), progress in developing & sclf-sufficien
extension service within the DNOCS Directorate of Fisheries and
Fisheulture has continued at & very satisfactory pace. Inten-
give fisheulture was begun on onezlarge farm during the last

semester and numerous similar iniciatives are expccied in 1974,

Increased DNOCS dissemination of scientific information
and non~technical information through the 160&1 and regioncl
news media recched loczl farmers and created a genuine interest
Ain raising fish cas & farm ¢ropn. The cuthor and his countverpart
have thus becn flooded by requcsts dufin the last senmaster to
evaluate farmers' lands as to their suitability for intensively
raising fish., Beecaunse of the promising results from experi-

ments carried out using the hybrid tildpis, and c¢s & result

-

of the tildpiz culture's proven cconomic feasibility (sce
annex), the fisheculture extension service has been able to

determine with confidence each individual farmer's possibility

-



for success in o fisheulturc enterprise. Also, these requests
by farmers for tcchnical Gésgistonece are building confidence

and providing excellent extension expericnce for the DNOCS

ct

fisheculiure extensionist, while at the same time dcnonstrating
to DNOCS the importaince of & well mainGged fisheulture extension

service,

Intensive PFisheculiure Extension

Private Farmms

’ During the last semester, extension efforts haive been
aimed mainly at impl&nting intensive fishculture projceits on
private farms, Sincé the termination of the firgh tildpia
hybrid experiment in June, 1973, the DNOCS fisheries dirce-
torate has promoted 4 he rcising of this fish with determina-
tion and confidence, Expcerimental results and o gudbsequen
economic &nilysis showed thot +the intensive culture of the
tildpic-hybrigd is technically, as well as econonmically feasible,
To reach formers, the use of television, radio and newspaper
media his been well e¢mployed by the DNOCS, creatin widesprecd
interest in intensive fishoulture.

Many farmers, therefore, hﬁve come to DNOCS rcquesting
&sgsistance. After the exiensionist visits the farmer's pro-
rerty, the farmer is told whether or not intensive fishcultnre
would bc & viable crop for him. OFf the approximatcly 25
lociles vigited in recent months, cight of these have the

proper conditions and are either in procuction or in the



plenning and construction singes. The "Fazenda Jaramriaia”

wis ﬁhc firsgt frrm to actunlly begin raising fish intensively,
recciving assistance from the DNOCS fisheculturc cxitcnsion
serviceé. This farm is loedted in the county of Maranguszpe,
approximately 70 kilomcters west of Foritnleza, The Marangunpé
aret offers cexcellent opportunities for intensgive fishculture
beéause of its sniteble soils for vpond construction, rclatively
abundant water supply, nvox4m1ty to Forthlcz“ and, in general,
mox¢ progressive farmers,

The Fazenda Jnramataic, owncd by Francisco Cactano Prata
ﬁ;aga, is nearly 1,000 hecitares in Gret containing two rescr-
voirs, onc large (4,000,000 m3) and the other small (100,000 m3).
Dairy will constiiute thc majoxr proouCu'o of the farm begine-
ning in 1974 as catile arc bought through SUDENE (Supcrinten~
dency for the Development of the Northeast). financing that has
been obitcined for the farm's cgricultural deve;opment. Lowland
creas not being used for’dairy production have been set aside
for building fish ponds. So that investments mnde by Mr, Braga
in pond construciion werc not prohibitively high in the begin-
ning, it was suggcsted that he consiruet semi-natural nonds by
damming small naitural watersheds, In four months, threc ponds
(2 heetarcs af water) have been construcicé &t & cost of less
than Cd 2,000 (US$ 323.62)* per vond inecluding drainage and
water distribution sysiems compired to the gpproximﬁtely

0% 8,000 (US$ 1,294.50) needed to build excavoted, rcetangular

*Exchange 6,18 Cruzeiros to the US dollar.
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pondé by trnctor. To facilitate capturc of fish & canzl-like
collcetion basin was made extending tcn meters from the base
of the dam in g perpendicular direetion, Also all other low
Qrecg were filled in go that the harvest of fish can be exee
cuted by scining only in the harvest basin,

One morc pond of one hectare and three small fingerling

production ponds are planncd for the Fazends Jaramataia miking

& totel arec of over 3 heétéres to begin figh production,

The first pond to be construetcd, (6,000 m2) at the basec
of the large réservoir, isg already producing fish and the first
harvest is scheduled for lnte Janmuiry, 1974. A low stockin
rate (2,750 fish/ha.) was uscd becsuge of o shortage of avail-
able fingerlings from the DNOCS &t the time of atocking., OF

the 1,650 fish atocked, there are 1,050 Tilénia nilotica nales,

300 tilépia hybrids (100% mile), and 300 isracli carp. Ag
indicated by recent gamples, toizl harvest weight in four
months shoulé reach necarly 600 kgs. or 1,000 kgs/hectare. The
average weight of fish at stocking was 53 groms.

Production costs arc extremecly low &s growth is being
obtained by using only & combination of ingrgnnic and organic
fertilizer., To cnrich the pond before stocking 100 kilograms
of triplc suncrfosfate were apnlied in two weckly applications
and following this 500 kilograms (830 kgs/ha) of chicken manure
were Gpplicd bi-weckly; the chicken manurce bein dcquired free
from local chickecn ranchers, Other minimzl costs include

labor and transportction,



Mr, Brago plans to sell his fish in Fortalezs on onen
markets in the beginning, and later, with larger produciions,
at fixed locations throughout Fortaleza and in Maranguave.

-

o)
Because the tildpic hybrid hais & tremendous resistcnce to hand-
ling, M», Braga is planning 4o wretzil his fish live in the
future. The retail price for fresh tildpiz on the Fortaleza
merket is presently ¢ 6,00/kg. Fish s0ld by the Pazenda
Jaranataia in January will bc worth approximately €% 3,600 or
Probably gnough 1o cover production and construection costs in
four months!

On January 10, Tildnia niloties are being flown to the

state of Maranh&o where they will be used to begin intensive
fisheculture in & comrmnity that hos difficulty in obtainin

2 each will

protein of animal origin., Three ponds of 1,000 m
be uscd to iniciate this community fisheuliturc projcct.
Other intensive fisheculture projects in the plannin

stages for private farms range from small, local consumption

-~

to lrrge scale commerciclization enterpriscs., Presently most
projects cre confined to the state of Céa_é, although projectis
in Maranhfo and Rio Gxande do Norle are asbout to commence,
Outlying »rojects such &s these will be encouraged in the future .
only if the site offers netr pcrfect conditions or extension
help is increcsed so as to be able to give the required tech-
nieal assisiance.

-The author, during the next semeater, will be cncourzging

DNOCS to concentrate extension efforts in the Maranguape arca,
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Here, beecause of alrcady-mentioncgd advanicges of 90il, water,
and market proximity, intensive fisheuliurce has the best - chinecs
of being sueccesstully implanted. Successes in thisg region will
certainly give rige 4o expansion into other suita ble outlyin

regionsg,

DNOCS Irrigation Projocis

In each of the two'previous semi-a"nuél reports, the
duthor has discussed plans for implanting intengive fishculture
tmong colonists in the DNOCs Irrigation projects,

For various reasons including & lzck of o pProver figh
species, an economic tGnilysis, support moncy for implantation
&nd, even, political support from the DNOCS Directorate of
Irrigation, intensive fisheulture hag never succecded in be-

eoming part of the infra-strueture of the Morada Nova ang

Lima Campos irrigation projects,

Now, armed with & suitable fish (tildvin hybrid), an

&

¢conomic andlysis of its culiure, and the o ited supnport moncy
from the SUDENE/SUBIN funds 8, the DNOCS Directorate of Figherieg
is confident of bein &Guthorized o begin implapting intensive
fisheulture in either Morada Nova o Lima Czmpos, 1In fact,

the DNOCS' s general dircctor hasg s suggested that the Fisheries
Directorate degign & vroject for a sinmilar colonization wpro-
Ject based on intensive fisheulture, & DNOCS recservoir woula
be chosen with a hydraulic basin below the dam that does not

offer proper con 1ditiong for econonically railging agricultural



-

crops, but doecs offecr conditions nroper for fisheulture., In
the same manner that DNOCS scercoens, choses, and settles'colo-
nists on agriculiurcl irrigation projcets, an intensive fish-
culturc project would be implanted, Purther preliminary
studies will bc madce this year to analyze this very intrigueing

possibility.

The simple, cbmprehcnsiv¢, intensive fisheuliure manual,
discussed in the last semi-annual report, is recady for publi-
cation, lacking orly & page giving & simple economic anzlysis
of the tilépia culture. As no financial or other problems

are apparent, publicaition should take place in February, 1974,

Economicg

Until December, 1973, one of the major problems facing
extension was the lack of & thorough economic anclysis that
could be used to prove to farmers the economic feasibility of
the %ilé i& hybrid culture, To solwve this problem & short-
term consultant, John E, Greenfield, regioncl cconomist of
the Nationel Marine Fisherics Service, was brought in to work
with the DNOdS fishericog cconomist in formulating &n economic
enclysis (cnnex) of the tildpic hybrid culture. The contribu-
tion madc by this man in helping analyze¢ the cconomics of
tildpia hybrid production was invaéluable - not only &as & ser-

vice to the extension scrvice, but also Lo the DNOCS fisheries
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cconomisgt, who greatly benefited from Dr. Greenficld's knowledge
of fisheries cconomica. .

It is interesting to note that at the beginning of the
tildpia hybrid experiments some doubts as to this figh's
rrofitable culture were held becnusc of the moderately low
prices reccived for tildpia on the wholecstle and retail markcté.
Within the last =ix months these doubts have becn crascd, not
only beczusc of the economic antlysis proving its Tecsibility
&t lower prices of six months ago, but also becausec priccs,

&s well as demand, have increased for fish throughout the en-
tire region duc to doubling meat (beef) prices and/or its
disappcarance from consumer markets., This condition has in-
flated the price of ficgh (although not to the extent of rcé
mect) cnd increcosed consumption greatly, cspeeitlly in the
interior markets where the consumer's buying power is extrcemcly
low. Genrerzl belief is that beef prices will not be lowered,
forecibly and permanently placing fish into & more preferred

-eGtegory of meat.'

Loans

In the previous semi-annual report, the vpossibility of
securing loans from the Banco do Nordeste Bragileiro for
building demonstration ponds on private farms was discusscd,
Due to the great demand for technieal agsistance from private
fermers in the last few months, the author must admit that

there was not sufficient time to furthur study this possibility.,



Howc&er, contacts werc mrintained and the possibility for such
finaneing is likely to exist indefinitely. |
The possibility for private farmers to sccure loang for

intensivo fisheuliurce was investigated thoroughly in the laat
gemester, It was found that either the Binco do Brasil or the
anco do Nordeste Brasileiro can loan to private farmers |
through the PROTERRA progrcm spocasored by the Brazilian Govern-
ment. Loans for fishcultﬁre repiyable in five years at 7%

cnmunl interest are obiainable.

Problems

Pregently there exist thrée problems that were encoun-
tered while working to implant intensive fishculture in North-
cagt Brazil., The firat is the neced for additionnl fishoerices
cxtensionista., It does not appenrr that an agrecment with ANCAR,
the agricultural extension service, will be recched in the near
futuré, so other sourcos.musﬁ be investigated., Since all
federal government hiring is frozen, the DNOCS will have to
look for technicicns that can be ccquired through agreementis
with other federal or state agencies. " In Deccmber, 1973, onc
such technician gicried work cs & limnologist with the DNOCS
Directorate éf Fisheries through agreemcnt with the State Secre-~
tary of Agriculture. It is the hope of the author that the
DNOCS will make further, similar agreements to satislfy the
necds of the extension service of at least one more cxteansionist

in the ncar future.
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The sccond problem concerns the supnly of tildpiz hybria
fingerlings nceded to satisfy demand by farmers., Asg an incen-
tive the DNOCS provides fingerlings to farmers at no coat,
After the firsy stocking plans arc to charge & smnll feo ner
fingoexrling, The problem is thnt the DNOCS hag not, nor will
it be adble to oupply fingerlings 4o all farmors requesting
them. To allevizte the present shoringe, some experimentnl,
ponds at the intensive fiéhculturc experiment statio: have
been put into fingerling production. Also, all four DNOCS
fish hatcheries throughout Northeast Brazil have rceeived
broodstoclt for producing the tildpia hybrid and work ig Pro-
ceeding to teach each station's biologists the techniques of
tilépia hybrig fingerling vroduction.

Even with such measures being taken the auwthor reélizes
that the DNOCS will not be able to continme satisfying the

demand. To eapable large farmers, with perhtns over onc heetaxe

N

of water in production, til

-

‘pid broodstock will have to be given
by the DNOCS so that the farmer may produce his own fingerlin
supply. On farms with smrll arcas in hybrid production the
DNOCS hatcheries rmst continue to supply fingerlings, The
author envisions the ideal situction that will most likoly

solve thec fiﬁgerling problem of the future; that is, of certain
farmers raising fingerlings to sell to producers, similar to

the situction found in the catfiéh producing industry of the
United States,

The third problem is & condition that the author and his



1l

counterpart are encountering on numerous farms; the problem
of sand, unsuitable for proper pond constraction. Rainfall
occurs morc frequently along the cozast of the Northecast provi-
ding better water sources for fisheuliurc than are gonerally
found in the interior regions. In faclt, more farmers from
this region, recognizing this wvaluable water resource, have
requested technical cssistance for raising fish than farmers
of dryecr rcgions, 4, since soils are generally not suitable
in thesc wetter arecs, the extension serviec can only dlscour-
age these farmers who have interest in reising fish. To per-
haps better utilize &t least some of these sites for fishenli-
fure, the suthor hopes that within a year the DNOCS intensive
fisheulturc researchers will perhans consider doing rcserrch

in pond construction in sandy soils investigating plastic
mrterial.g,.

Scmi-Intensive Fisheuliture

Roadside borrowapifs that the author and his counternart
gtocked with tilédnia at the cnd of the last rainy scason are
now beginning to benefit rural populations living nearby.

Phe author hhs noted fishing cetivity in all bodies of waier
that were stocked. As the ponds dry, local people catch all
fish from the ponds. The fish arc cither eaten soon after
being caught or are salted and dried for later consumption,

This "windfall®of fish comcs juét at the time of the year



e
hVs

when pooxr rural populntions are in necd of cheap protein
thnt is, after the long (8~9 month), dry scnson when income
and cron nroduction drons to ncir zero.

The author féels that this type of slocking program is
invaluable for reaching the protein-hungry peonle and hopes
that the DNOCS will consideyr its continuation at +thc end of
the next rainy scason when, if rain fcll normrlly, the rcgion
becones dottcd ageain with thousands of these smzll bodies of
wator,

| The crecl censuses to medsurc production of small, por-
manent and tcmpora;y bodiecs of walter conitinucd normﬂlly through
the last semester. In July the author’s counterpart organized
& creel census to reccord fish production data for & T heeiare
temporary lake in Croatﬁ, Ceard, Prosently the two censuscs
in Umirim and Croct&, Ceard are funct*onzng normzlly. The

study is programmed to ecnd in July, 1974,

Countecrnart

The fishcwlture extensionist that began wbrking with +the
cuthor in April, 1973, has formed an excellent base for an
enlarged fisheulture extension serviee to build upon. Antdnio
Carnciro Sobrinho is & very well qualified fisheulturist as
well as o person that is able to communiczte with rural farmers;
explain, in their terms, thc tecghniques of fisheulturc.

With the increascd exicnsion work lozd, the author, during

the nexv semester, will investigatc all possibilities of the
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YRNUUS employing more technicians to be placed in fisheculture
oxtenslon positions. It is likely that technicisng trained
in fisheulture and/or extension will be & fficult to aequire,

Thercfore, if the personnel are Gequired, the auwthor, ag the
fishCultuvctaxﬁonaion advisor, must organize an intensive
training prbgram to qualify extenzionists to be enmployed in

this work.

Other Activiticg

‘1. Conferrecd and traveled with French Tisheulturist,
Jacques Bard, known for his work with tildpic in
Africa, This contaet was made during the period
from Octover 1-12{ 1973, while he was under contrucik

by the DNOCS as & consuliant.

4

2. Attended the annual DNOCS fisheries conference held

in Pentecoste from Octob0578-12, 1973.

3. VWorked as English %o Portuguese translator for three
short-term Auburn conswltants giving seminars for
the benefit of both the DNOCS biologists and the

fisheries classes of the University of Cenré,

4, In +the comﬁany of Mr, Shepherd Hollander, USAID/Wash-
ington, the suthor had zn audience with the Govcrnox
of Ceard, César Cals, and lunch the following day
at which the USAID/Auburn;DNOCS fisheries projcect
was discussed at length with the Governor and other

State Authoritics,



5. Thec author apent three dnys from December 10-12, 1973,
with Mr, Shepherd Hollander from “he office of Public
Affairs, USAID/Wag shington, traveling ang gathering
informc-.tion for an article describi ng this ~)v'o;; cetl
for ~)on:;ich: mublication in FPront Lines mngnzine,

rriorities for Periogd Jonuary 1, 1974 - Junc 30, 1974

1. Investigate poszibility of the DNOCS Placing o
least one moxre technician in o fi sheul ture cxteonsion
vosition.

2. Publish fisheowlture manuzl,

3. Continuc work with private farmers together with
counterpart extensionist,

4. Continuc creel censuses in Umirim and CroatZ, Ceard,

5. Begin studying possibilitics of implanting an inton-

sive fisheul ture colonization project %o be organized
()

by the DNOCS,



