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Brazil hasthe climate, water resources and soil conditions
exceptionally favorabl e to the devel opment of aquaculture. The
country has along coastline of 8500 km, most of it suitable for the
production of shrimp and other marine species. It aso has 12% of
the total fresh water resources on the earth and more than 2
million hectares of flooded lands. Yet aquaculture development in
Brazil isrelatively recent and has not fully reached its great
potential.

Fish farming has been practiced in Brazil since the 1940s.
However, scientific, modern Brazilian aquaculture dates from the
1980s, when thetechnology of artificial reproduction for nativefish
species was developed, exotic species such as tilapia, carps and
catfishes were introduced and feeding with pelleted feeds started.
In 1992, extrusion wasintroduced in fish feed manufacturing. Sig-
nificant improvementsin production followed. Fishyieldsin ponds
that were usually 3000 kg/ha/crop using pelleted and supplemen-
tary feeds, increased to 4000-40,000 kg/ha/crop after the introduc-
tion of extruded and nutritionally complete fish feeds. The new
feeds enabled the development of intensive fish culture systems,
namely cages, raceways

Market

Commercial shrimp farming in Brazil
dates from the introduction of the Pacific white
shrimp, Litopenaeus vannamei in 1995-96. In
2002, average shrimp productivity in Brazil was estimated to be 5548
kg/halyear, the highest in the world. The animals areraised in inten-
sive pond systems that are stocked with 30-50 post-larvae/m?, fed
complete feeds and mechanically aerated.

Brazil iscurrently thethird largest feed producer inthe
world, after USA and China. In 2003, the country produced 40.8
million metrictons(MMT) of feedsvalued at US$ 7 billion. The
feed production slightly declined by 1.9% in 2003 compared to the
previous year. However, optimistic forecasts have been made for
2004 based on three factors: (1) increase in the domestic consump-
tion of animal protein; (2) increased animal production dueto
increasing flock sizes; and (3) internationally growing demand for
animal protein originating from Brazil (bovine, swine, brailer, fish
and shrimps). The Brazilian Feed Association, ANFAL, haspre-
dicted that the feed production will increase by 4.5% in 2004.

The aguafeed segment produced about 263,000 MT in
2003, representing 0.6% of thetotal feed production (Figure 1). In
2004, it isexpected to grow to be 0.71% of thetotal feed production.
Obviously, the aquafeed industry is still asmall segment within the
overall feed industry. However, the growth potential of this
segment isvery high. In 2004, the segment is predicted to grow to
304,000 tons, agrowth of 15.5%. Thisrate of growthisalot above
the expected growth ratesfor broiler (5%), swine (3%), beef (5.2%)
and pet food (4.2%).
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Figl. Sales volume (%) of feed in Brazil in 2003

There are about 40 companies producing fish feed and 17
producing shrimp feed in Brazil. Many companiesareinvolved in
other segments of the feed business. Table 1 presents feed sales
volume of segments within the aqua feed industry. Feeds for the
warmwater, omnivorous fish constituted the largest segment of the
Brazilian aquafeed industry until 2002 (Figure 2). Shrimp feed
segment is the largest at present due to the rapid growth of shrimp
farming. Brazilian shrimp farmingindustry isactively growingin
terms of cultivation area, number of hatcheries, farms and process-
ing centers, and productivity. The feed segment grew by 81% in
2003 and is expected to grow by 24%in 2004.

and recirculation systems -
where such high yield lev- !
els are possible. The main
fish speciesistilapia. Other
major cultivated speciesare
catfish, trout and the Ama-
zonian native species such
as the pacu, tambaqui
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rently its Business Development Manager for feeds. She is the coordinator
the Brazilian Feed Industry Association (ANFAL)'s aquaculture program.
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Fig 2. Trend in the growth of fish feed and shrimp feed segments

Table 1. Feed sales volume (in metric tons) for the various segments
of the aqua feed industry in Brazil (2000-2004)

Segment 2000 2001 2002 2003 2004*
Warmwater, 93,800 | 106,000 | 112,800 | 110,700 | 116,000
omnivorous fish
Coldwater, 8000 8000 9500 7300 8000
carnivorous fish
Shrimp 25,000 48,000 80,000( 145,000 | 180,000
Total 26,800 | 162,000 | 202,300 | 263,000 |304,000
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Fig 3. Geographic distribution of fish feed sales in Brazil in 2003. The total
sales volume was 118,000 MT (Source ANFAL).

Figure 3 shows the geographic distribution of fish feed
salesin Brazil. Most feed for fish are sold in the Northeast,
Southeast and South. Even though temperatures get low in
southern Brazil, almost 50% of the fish production occursin this
region. Thereason isthat this region has many traditional, family-
owned broiler and hog farmsand fish farming isacomplementary
activity. The North and Central West regionsarevery richin
natural resourcesincluding natural fisheries. Sincethe
hydroclimatic conditionsarefavorable, fish farmingisaso
expanding rapidly in this region. The Northeast and Southeast
have seen an expansion in large, intensive fish farming projects
such as cages in the reservoirs of hydroelectric power stations or
large lakes. Many companies are setting up operationsin this
region to produce, process and export tilapia.

Figure 4 shows the geographic distribution of shrimp
feed salesin Brazil. A vast mgjority of shrimp feedissoldinthe
north eastern region of Brazil wherewarm climate, availability of
clean, salt water and vast expanse of undeveloped land area, is
conduciveto year-round shrimp farming.

Fish feeds sold in Brazil are formulated based on
whether the target speciesisan omnivore or acarnivore. Typi-
cally, feeds for various stages of fish growth are offered. Particle
sizesranging from fine powder (<1mm in diameter) for fry toas
large as 15 mm (for the final grow-out stage of the “pintados’) are
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Fig 4. Geographic distribution of shrimp feed sales in Brazil in 2003. The
total sales volume was 145,000 MT (Source ANFAL).

offered. The feeds are mostly extruded with levels of crude
protein that vary from 22% to 56%. A wide variety of feedsfor the
larval shrimpinliquid or dry formaresold in Brazil. Crumbled
feeds are offered for the post-larval phase. Pelleted or extruded
feeds are offered for the grow-out phase. The product formulation
ismainly differentiated based on stocking density. Feeds contain-
ing 30% crude protein are offered for stocking densities < 30
shrimps per m? whilefeedswith 35% crude protein arefor
stocking densities >30 shrimps per m.2

Brazil has adequate, year-long supply of feed-grade
grains and agricultural by-products that are raw materialsto the
animal feed industry. Brazilian raw materialsused in aquafeed
formulations are soybean meal and soy oil, corn grain, corn
gluten meal, low tannin sorghum, wheat and its byproducts,
cottonseed meal, poultry by-product meal, meat meal, meat and
bone meal, 55-65% protein fishmeal, brewers and digtillers’ by-
products and vitamins and minerals.

High variation and agenerally increasing trend in prices
of aquafeed ingredientswere observed in 2003. Many major
commodities showed high volatility due to the reduction in world
stocks of the raw materials. The prices of soybean meal, corn
grain, wheat middlings and poultry by-products meal increased
by 16%, 5.9%, 19.5% and 18.9%, respectively. Thisresultedinan
increase of 60 15% in the costs of fish feed formulas (Table 2).

Table 2. The impact of raw material on fish feed formulas
considering costs of ingredients in December 2003.

Raw material Contribution in the cost of formulation (%)
Carnivorous fish feed | Omnivorous fish feed
Soybean and by-products 22.5% 15.1%
Soybean meal replacers 33.8% 32.4%
Corn and by-products 6.6% 20.5%
Wheat products 10.6% 26.5%

Two kindsof fishmeal arewidely used inthe Brazilian
aquafeed industry: (1) high quality, prime or super prime grade
fishmeal imported from Chile or Peru; and (2) local fishmeal (crude
protein, 50-55%) produced from fish processing wastes. The
former is used in the manufacture of shrimp feeds and carnivo-
rous fish feeds, while the latter is used in the manufacture of
omnivorous fish feed and low cost shrimp feeds. The cost of
local fishmeal increased by 38% in 2003 compared to the previous
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year (Figure5). Thisisbecause of lower wild fish supplies. Itis
estimated that the price may increase by another 5% in 2004.
Imported fish meal price increase was by less than 4%; the
average price estimate was US$ 738/MT. The prices may increase
further until Peru’s fishing season opensin March or April.
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Fig 5. Average price of Brazilian fishmeal during 2002-2003

Although Brazil is self-sufficient in soybean production,
the local prices fluctuate based on the international prices. As
shown by Figure 6, the prices of soybean complex increased in
2003 when compared to 2002. Thisisattributed to theloss of
cropsin the USA due to high temperatures and draught. The
predictions for the next soybean crop indicate a further reduction
in the world production and an increased demand that will
increase the prices, although an increased production of Brazilian
soybean is expected to off-set some of the price increase.
Brazilian Mercantile & Futures Exchange (BM&F) settled down
sales contracts for soybean at US$ 282/MT for March 2004 and at
US$265/MT for April 2004. These represent an increase by 8.8%
and 2.3% of January 2004 prices.
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Fig 6. Average prices of soybean meal and soy oil in Sao Paulo, Brazil
(2000-2003)

Brazil reached arecord production of corn grainin the
2002/2003 crop. The volume produced during the summer and
winter crops, met thelocal demand of 37 MMT and allowed the
exportation of 4.2 MMT. Thelocal corn pricesarerelated to the
international prices, which showed only asmall variationin 2003.

Whilethe summer crop of 2003/2004 hasyielded about
27 MMT, thewinter crop will be fundamental in supplying the
local demand. The higher attractiveness of soybean compared to
corn, hasforced the farmersto plant corn more during the winter
season, increasing the risk of crop losses. Production and
utilization of corninthe USwill also determinethe future prices.
BM&F has settled down sales contracts at US$ 114/MT for
March2004 and at US$112/MT for May 2004.

Brazil imported almost 50% of itswheat grain demandin
2003, mainly from Argentina. Wheat and its byproduct prices
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haveincreased sincemid-2002. Inthe2003/2004, Brazil will likely
maintain the same levels of production obtained in the last crop.
While Argentina may increase its production by 9%, the US
wheat stockswill probably declineto 23%. Thisreductionis
expected to cause increases in the price of wheat productsin the
international market.

Thefollowing costs are considered in pricing feeds: (1)
formula cost; (2) manufacturing cost; (3) quality assurance cost;
(4) costs of administrative and support departments, and (5)
taxes.(9.63-14.68%) Formulacost represents 55-65% of thefeed
cost and isinfluenced by the variation in raw material prices of
raw materials. Manufacturing accountsfor 10 to 18% for extruded
feeds and 5 to 8% for pelleted feeds. The percentage of other
costs will be afunction of costs of each company.

Fishfarmingin Brazil isstill dependent on domestic
marketsand feefishing. Brazilian fish farmersneed to increase
their production, scale up their efficiencies, offer quantity and
regularity in their supplies and access the international market.
Infrastructure to process and export fish should also be devel-
oped. Tilapiawill become the most important speciesfor the
export market.

In shrimp production, Brazil’smajor issueisthat its
exportersare facing more and more market restrictionsfor the
shrimp type produced in Brazil. The antidumping lawsuit in the
USalso poses athreat to Brazil’s shrimp asit would unfairly
increase the cost of shrimp procured from the country. Producing
abrand-imagefor Brazilian origin shrimp and value-addition in
processing will be two key elementsto help the shrimp farming
industry in the future. Difficulties and deficiencies of public
mechanisms of environmental licensing need also be addressed
to enable sustainable development of the industry.

For sustainable development of aguaculturein the
future, the feed industry should use more vegetable proteins and
try to reduce nutrients losses before feeds are ingested. A major
step will be to know how to effectively use synthetic amino acids
to balance the diets and to use enzyme or feed processing
technology to reduce anti nutritional factors present in the
vegetable proteins. To reduce nutrient loss before ingestion,
attractants that increase the palatability of the feed should be
considered. Technologies like encapsulation to prevent the pre-
ingestion loss of soluble nutrients such as amino acids and
vitamins, minerals must also be developed. Theindustry also
needs better knowledge of immunostimulants and other means to
increase resistance to diseases and the use of pigments to serve
marketsthat demand high level of pigmentation in shrimp.
Complying increasing demand for quality traceability and food
safety partly depends on the feed manufacturers. Understanding
the composition, origin and supply chain history of ingredients
will becritical in ensuring food safety. Itisonly logical that
Brazilian feed manufacturerswill be asked to play arolein
working with farmers, processors and the rest of the entire
seafood supply chain to ensure that shrimp and fish for human
consumption meets high standards of quality and safety.
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