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Abstract

The fish culture praotices applied in the lower Sao Franoisoo River Valley are described.
The principal speoles ouliivated is "ocurimata paou", Prochilodus argenteus, although "piau
verdadeiro", Leporinus piau, and "mandf{ amarelo", Pimelodus clarias, are also farmed.
Fingerlings are obtained from natural stocks in lateral lakes, and are stoocked at rates of
700-900/ha. Supplementary feeding is not provided, although approximately one half of the
pond surface araa is maintained with vegetation to supply natural food, Harvesting and
marketing aspeots are oonsidereds An economic evaluation of a typical fish culture operation
is glven, when it is seen that the annual net profit is B.Cr. 2 466/ha as compared with
B.Cre 1 200/ha for rice. The need for further research and technioal assistance is stressed.

-

Estracto

Se describen las précticas de piscicultura aplicadas en el valle del bajo Sao Francisco.
La espocie mis oultivada es el "ourimate pacu", Prochilodus argenteus, aunque el "piau
verdadeiro'", Leporinus piau, y "nandf amarelo", Pimelodus oclarias, son tambien cultivados,
Los alevines se obtienen de las poblaciones naturales de los lagos laterales y son intio=
duocidos en las balsas a tasas de 700—900/ha. No se da alimentaoidén suplementaria, aunque
se mantiene aproximadamente la mitad de la superfiocie de las balsas con vegetacién para
proveer alimento natural. Son considerados aspectos de cosechado y mercadeo. La evaluacién
econfmioca de las operaciones en una de las granjas t{picas es conpiderada y se deduce un
beneficio neto anual de B.Cr. 2 466/ha comparado & 1os B.Cr. 1 200/ha obtenibles en el
cultivo de arroz., Se hace hinolpié en la necesided de investigacién y asistenola téonica.

1« INTRODUCTION

A survey was made of fish oculture aotivities in the lower Sao Francisco River Valley in
April 1973 and again in April 1974. 1In Brazil, there exist no comparable intensive fish
oulture enterprises. Thus, it was important that contacts be made with farmers to learn
about their fish oulture activities, exchange technical information and investigate possidi-
lities of extending technical assistanoe. Published material referring to the intensive fish
oculture practised in this region does not existe.

2. DESCRIPTION OF THE REGION

The najority of the region's fish farmers are looated from estuarine waters to a point
80 km upstream in the Sao Franoisco River Valley. The local commercial centre and largest
oity of the region is Penedo, in the state of Alagras, Two other less important oities,
Propri4 cnd Neop6lis, are situated on the river's southern bank in the state of Sergipe,
Penedo, 42 km from the river's mouth, is 15 m above sea level, River tides of 50 cm are
registered in the city. Throughout the lower Sao Franoisco River Valley, large lateral lakes
predominate the topography. An unlimited water supply, flat land and rich alluvial soils
make the region ideally suited for planting rice, which is the prinoipal agricultural crop
of the region.

For nearly its entire length, the Sao Franoisoo River passes through northeast Brazil's
"Drought Poligon" characterized by a climate subjeot to periodioc droughts. The Penedo region
.18 no exception, although being oclomser to the Atlantioc Coast inoreases the relative humidity
and annual rainfall, The olimate of the Penedo region, as well as & large part of the north—
east within the river's drainage basin, has 1little effect on the river's volume. Most of the
flow originates in its headwaters where rain is more plentiful and numerous large river
effluents add to its volume. In faot, during the lower Sao Francisoco River Valley's dry
season, the river attaine its highest level. This unique charaoteristio, the dry season
ocorresponding with high water levels, is ocaused by the rainy season at the river's headwaters,



3. HISTORY

For many years fish have been harvested from lateral lekes throughout the lower valley,
Figh enter the lakes at high water to apparently feed on the large food supply oreated when
the rich alluvial soils of the floodplain are inundated, As the water recedes, the lakes
partially drain and the majority of fish, sensing the change in water lavel, escape from the
lakes to the x»iver. In leaving, the fish are easily caught in traps. The larger fish are
sold,and until recently the 50-150 g fingerlings were eithor destroyed or returned to the
river,

The first farmer to raimse fish in the reglon initiated activities in 1965. After an
early, unsuccessful attempt at raising Tilapia rendalli and common carp, Cyprims carpio
(over-population and consumer acceptance were major problems), he turned his efforts to
native species, principally "curimata pact" (Prochilodus angenteus), "piau verdadeiro"
(Leporinus pisu), and "mandf amarelo" (Pimelodus olarias)., From this beginning nearly ten
Yyears ago with one four-hectare pond on the edge of a rice field, this farmer's operation
has grown to seven fish ponds totalling 70 ha of water. His apparent economic suoccess has
given incentive to a number of other regional farmers to diversify into fish farming. There
presently exist approximately ten farmers engaging in some ampeot of regional fish oulture
aotivities.

4. OENERAL IESCRIPTION OF FISH CULTURE SYSTEMS

It is interesting to note at this point that the fish farmers of the lower Sno Francisco
River Valley have received almost no technical assistance in raising fish. No books have
been available to them; their techniques were learned strictly by obeervation, trial and
error. Some variation in methods is evident among farmers, but generally these are adap~
tations to mome speoial condition found on that particular farm. It was observed, however,
that fish productions of the majority of farmers probably do not attain those of the more
experienced farmers due to lack of certain techniques that the inexperienced farmer does not
know or recognige as important., :

4.1 Pond.-construction

Ponds used for raieing fish are often simply lateral lakes that are controlled by
gates at the outlet near the river, The gate prevents the entrance of water during high
water and its exit when the river is low. Ponds are filled by gravity during high waters or
high tide by simply opening the gate.s In times of drought and extremely low waters, pumps
are used to keep the ponds fulle Other farmers have dammed emall, permanent and temporary
sireams for water supply, Dame are built aoross the stream channel and pond margins are
left in their natural states. If necessary, pond bottoms are levelled to facilitate draining,
Where ponds are built on temporary stream channels, water pumped from lateral lakes is used
to maintein pond levsls,

Where dikes are oonstruoted to form ponds, tractors and draglines are used for
teking clay soils out of the pond bottom to build the dam, All spillways are made of
reinforced conorete, At present, fish farmers generally teke advantage of lateral lakes
for fish culture, mainly to oiroumvent the high cost of dike oonstruotion for tuilding ponds,
The first farmers were able to build elaborate dikes because heavy equipment was available
from the government at low ronts as an incentive to farmers. These incentives are no longer
available,

4.2 Fingerling supply

All fingerlings originate from natural stooks that are harvested from lateral lakes,
As the level of the river lowers in May, lateral lakes are drained gradually and rice is '
planted as the water recedes. During this period, fingerlings are oaught for stocking in
ponds and fish are captured. The larger fish are sold on the looal market and live finger-
lings are either sold immediately to fish farmers or, as in the ocame of the largest finger-
ling supplier, placed in twn holding ponds of 0.2 ha each for later sale. Fish held this way



are usually sold in September to fish farmers who are stocking ponds at that time. The
stocking size of fingerlings varieg between 75 and 150 grammes., Fingerlings are sold by
weight at a price of B.Cr. 2.00/k ¢« Seven to eight fingerlings are generally the number
per kilogramme,

4.3 Stocking rates

Depending on the harvestable size desired, fish are raised from 12 to 20 months,
All farmers stock fingerlings so that the date of harvest is coordinated with the high demand
for fish during Easter Week and the months of August, September and October, when catches
from natural stocks are minimal. Stocking rates average approximately 700-900 fiah/ha, 80
percent of which are curimata., Mand{ amarelo and/or piau verdadeiro make up the other 20
percent. During the growth period other wild fish species enter the ponds through various
meanss The majority of these fish consists of the predator "pirambeba" (Serrasalmus sp.)e

4e4 Feeds

Although supplementary feeding of fish is almost non-existent, the farmers aere
oconsoious of the need to provide a sufficient natural food supply. To do this they maintain
approximately one-half the pond surface area in aquatio vegetation. They contend that
diverse species of pubmersed and emorsed vegetation provide a surface for "aufwuchs" and

" filamentous algae to collect on. Curimata, a grazer on these plant surfaces, prefers thie
food to other natural foods; the author observed curimata "sucking" on the aquatic vegetation
while feeding on "aufwuchs® and filamentous algae. Piau verdadeiro (Leporinus piau) is an
omnivorous fish feeding mostly on grosmes growing ncar the pond margine and snails. "Mand{
amarelo" (Pimelodus maculatusg appears to be primarily insectivorous. The farmer who har-
veste the largest "mand{" has a pond near tho city lights of NeSpolis, Sergipe. Noting the
superior growth of his "mand{ amarelo" over that of other farmers, he installed a series of
ten outdoor lights through the centre of his 45-ha pond to attract inseots.

Supplemental feeding was observed in the case of just one farmer., In January and
February the markets of the region are flooded with an overabundance of mangoes. During
this time, approximately 60 days before harvesting the fish for Easter Week, the farmer buys
part of this production for feeding his fish, especially the ourimata. Numerous women are
employed to peel the ripe mangoes and place the fruit in the pond. It is believed that the
curimata eat the mangoes and retain the fruit's yellow oolour in their flesh; the oolour
preferred by the oconsumer.

445 Pertilizers

Fertilizers are used sparingly probably because reasons for fertilizing water are
poorly understood. On one farm one-half metric ton of cow manure per hectare is applied four
monthe before harvesting the fish, The belief is that this causes the fish to develop layers
of fat, a condition preferred by the consumer. On the same farm the application of chemical
fertilizer in the form of triple-superphogphate was begun recently., One application of 12 kg/ha
was applied during the culture period.

Another farmer has built a feedlot for oattle within 50 m of his fishpond to supply
the pond with a ocontinual source of organic fertilizer.

4.6 Harvest

: When harvesting fish, the majority of farmers rely on the fact that the cultured

indigenous fish species enter lateral lakes naturally during rising waters and exit as the
water recedes, Due to this characteristic, harvesting fish is rather simplified, especially
where "ponde" are actually lateral lakes with water level controls.

y BeCr. 1,00 = UQSos 0. 156



To harvest, water ig drained from the ponds and the fish are caught in narrow oute
lets leading to the river, In eome cases, bamboo barriers are built and as fish colleot
against the barrier, the pond~side of the outlet is clomed off, trapping figh between barriers
80 that they oan be easily oaught with small nets,

One farmer has developed a very unique "harvesting device" fop catching fish from
his canal leading from the fishpond (lateral leke) to the river (Fige 1)s The canal coneo-
ting the river to the ponds is divided in tho middle by two water control gates. Between
the gates, the canal is made of vertiocal, oconorete walls and a conorete bottoms This vertioal
segment is slotted in two looations so that it can be divided into three equal compartments,

To harvest, three equal-sized metal screen baskets with steel-rod frames are
lowered into the canal to fit horizontally in the bottom of each of the three ocompartments,
Both gates are opened (the exit nearest the river 4s covered with a proteotive soreen) to
drain the pond. As the fish descend and collect in the canal, both gates are closged,
trapping the fish, Two moetal screen dividers are then inserted into the slots, dividing
the number of fish to facilitate the harvest,

axle. Ropes from the axle are tied to the metal goreen baskets on the bottom, and one com-
partment at a time, the fish are then aimply lifted out by turning the axle which winds up
the rope and 1ifts the screen baskets., One compartment is harvested each day while the
others are left for marketing on the following days, This way the water control gates are
opened only every three days.

In ponds that are not built in lateral lakes, harvesting is done by seining after
ponds are drained by gravity and/or pumping,

4.7 Marketing

Penedo, the principal market for cultured fish, is only 42 km from the Atlantio
Ooean where saltwater fish are readily available, But, due to habit and tradition, fresh-
water fish are preferred over saltwater figh, In the local fish market of Ponedo where the
commerocial freshwgter catch is sold, it was amazing the elevated prices received for
100-500 g curimata and piau,

A price of B,Cr, 6.00/kg during any week is normal for these small fish, During
Easter Week prices rise to B.Cr. 8,00 and even B.Cr, 10,00 per kg for all sizes of fisgh,
Prices for beef are also high (B.Cr, 12.00 to B.Cr. 14,00 per kgf inoreasing the demand for
fish among poor classes of people unable to afford beef,

local commeroial fishermen do not satisfy the high demand for fish., When farmers
are harvesting, demand for figh is more or less satisfied in the immediate area but nearby
oities are oontinuously short of supply. When farmers are not Larvesting fish, the defioit
of fish supplies is general throughout the region,

The largest fish farmer of the region owns retail outlets in Neépolis and Penedo,
During Easter Week 1974, he harvested nearly 15 000 kg of fish in five days. One half of
his production was sold to mi:ddlemen at the pond bank and the other half in his retail out-
let in Penedo. No fish were left for his outlet in Nebpolis, :

When fish are sold in August, September and October, they are harvested over a
three-month period so as not to "flood the market",

During the Easter Week the author had the opportunity to observe the harvest and
sale of fish by the region's largest figh farmers The figh are seined from the ponds' catoh
basins, washed, and plsced on the pond banka, When the night's harvestipg terminates in the
early morning many middlemen are waiting to buy fish for B, Cr, B.OO/kg t0 be sold in nearby
towns at much higher prices, As this farmer feels obliged to supply the people of Penedo
with fish, he sells one-half of his production through his looal outlet 15 km from the pond
at the same price as to middlemen on the pond bank.



Curimata, which make up the largest pert of the produotion, are sold live at an
average weight of approximately 1.2 kg. Mand{ smarelo averages approximately 200 g as does
pirambeba.

5. ECONOMICS

Because fish culture in the lower Sao Francisco River Valley appears to have great
economic potential, economioc data gathered during talks with the largest fish farmer of the

area are presented.

5.1 Background information

Before studying the economics of this farmer's latest fish crop, some necessary
background information and a speoific desoription of his operation will be glven.

The farm, situated in the county of Penedo, 15 km from the city of the seme name,
is planted mainly in rice {rrigated by water from the Sao Francisoo River. On the edge of
the rice fields (formerly & lateral lake) are four fish ponds totalling 22 ha in area,
ranging from approximately 4-7 ha in size. The ponds are built in a series, one pond
draining into the other, the last one draining into the laternl lake, rice field. Each is
connected by a sloped spillway fitted with & soreen to prevent escape of fish.

Dams divide the araa into four ponds. Construction was done in 1965 by dragline
and bulldozer using scile from the pond bottome The depressions left by excavation of dirt

for dams are now used as harvest baains.

The two lower ponds are eapily filled by gravity from the lateral lake when the
river is full. The iwo upper ponds are filled entirely by rain water that enters from &
temporary feeder siream. The water table is high and the ponds maintein their lovels well
during the dry season. Draining the ponds is difficult as they are in series and can be
only partially drained by gravity. The remaining water is pumped out, starting with the
upper pond, by a 12 000 1/min pump connected to a farm tractor powor take~off,

About one-half tho curimata fingerling supply comes from the leteral lake. During
Septomber, when the pondn are being otocked, 11 is reining and flowing water is passing
through all tho ponds to the lake. As fioh from the lake try to migrate up the small stream
they are bhlocked by a screen at the first spillway. As the fish colleot at the poresn,
another wire screen is placed behind them and the fish are eamily oaptured by small neines.
During periods of drought all fingerlings for stocking are bought from local suppliers.
Mand{ amarelo are ceptured in trape plnced in the loke. Fish are not fed any supplementary
feeds, Fortilizers woere used in emall quantities, Harvesting was carried out over & S5—-day
period., Approximately one-half the fish were sold at pond side to middlemen and one-half
were 80ld retail in Penedo.

Investments in pond construction total approximately B.Cr. 150 000 in 1974 prices.
There are ro existing mortgrges. It is presumed that the lend used would not have been in
any other agricultural production and does not carry a mortgage.



52 Profit and loss analysis

This analysis applies to the produotion of fish on 22 ha of water, raised over a
19-month periods

19-month
production
oyole
BeCre
Fixed Cost
Pond and gear maintenance 1 000.00
Land taxes ~ negligible
" Amortization, real estate . none
Amortization, equipment none
Total Fixed Cost 1 000,00
Variuble Cost
Feed -
Organic fertilizer/cow manure
(363 kg/ha in one application) -
Transportation of cow manure (2 tractors/h) 70.00
Labour to apply cow manure (32 man/h) 40,00
Inorganic fertilizer/triple superphosphate
(12 xg/ha applied one time) 185,00
Reed bamkets usmed for distributing
inorganic fertilizer : 24.00
Fingerlings (8 500 purchased) 2 125,00
Transportation of purchased fingerlings (6 trips) 90,00
Labour for capturing 8 500 fingerlings from own
source (40 man/days) 400,00
Pumping costs to drain ponds at harvest
(BsCre 35.00/n use of traotor, pump and one man) 700,00
Nets (ona nylon seins aud one wire seine of 20 m
apiece: duration - one harvest) ‘ 550,00
Guard labour (29% of tima) 1 820,00
Hired harvesting labour (60 man/days) 600,00
Velue in fish given as commiseion to hired
harvesting labour 960,00
One meal/day/man during harvest 185,00
Foreman's labour 250,00
Transportation of fish to market (50% of total
production; 2 trips/day) _ 250,00
Marketing labour expense (15 man/days) 300,00
Marketing labour commission in fish ‘ 360,00
‘Misocellaneous 265.00
Total Variable Cost 9 104,00

TOTAL COST B.Cr. 10 174.00




Total Income

14 837 kg at B,Cr. 8.00/kg B.Cr. 118 696,00
. Total Profit B.Cr. 108 522,20
Profit/hn/yoaxi/ BeCro 2 466,00

From this profit aud lora analysis of oune formsr'n onterprise it 1o obvious why
interost in roeining fluh in the lower Sno Framcinco Rivor Valley io increasing. 1f baped
on a 19-month cyclo with harvesls oocurriug every teo yoarn ducing Easter Week, this farmer
shows an anuual net mofit of B.Cr, 2 466/hu, compured With an average annual net profit for
rice of B.Cr. 1 200/ha.

-

6,  DISCUSSION

Ono factor that iv jmpeding developwont is the largr jovestment needed to begin fish
culture and rlr the rick inwlved in pioncering a now crupy cupeoially where Lhere exists
no adequate technieal nonintance.

With the high net prnrjt/hn, g furwor paying a morigeps~ on such an investment could
theoralicelly rhow n peliotnetory amwnl profit. To show a vonniderably larger annual profit,
fish production cou:1d Yo dncr<aned by uwaing a few molern techniquien such as regular ferti-
lization, mupplemenlory feeding and higher slocking rutes,

The powsibilities for caxpanding fich onliura in the lower Sno Mrancisco River Valley are
nearly unlimited, Climale and vater oupply favour its expancion. local fish markets in the
immedinto erea may bLeeows over-vupplied lut mony other merkeln erint at relatively ghort
distancon, lhet ie bindeadne rppanolon at thin Liwe ig the lack of technical assistance
available from treined finherien axlennioniolr, Farmers have reeched a level whore improving
thair methods to attain profitably higher productionn dopanda entirely upon outnide technical
support.

Te  CONCLUSTON

The fish culiure praciinaed in the Fenedo region of iha lower Hso Francisco Rivar Valley
i0 uniquo in Buneil, Patwsrs there ere lording the way for itm expennion te other regions,
With the fwpotun provided Ly their initintive cad on offoctive finheries extension prograomne,
similar enterpricon could bo {mplanted not only throughout the Beo Francisco River Valley
but in other arean of tho northerst wn woll. The potential for fish culiure exiotu. Research
and exte: sion are the key to further dovelopment,

1/ Presuming that tho farmer sells only during Fanter Week ovory other year
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Figure 1. Fish Harvesting Device



